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Semester-I

BCA Year -I,

7 Min Min {
Se- Course | Course . Credit | L-T-P (MM-100) Marks | Marks
| Paper Course Title .
mester Code Type 19 Credits UE(®P/
IE | PRC | UE UE) Total
I |olg223e6) | CCO-1 | Mathematics Foundations to Computer Science-I 3 3-0-0 |25 75 25 49
2 |pl2azez| SEC | problem Solving Techniques 3 3-0-4 125 |25 |50 | 8/17 40
BCA.] 3 |pj2220n | CCO-2 Computer Architecture 5 3-0-4 125 125 |50 8/17 40
SEM
4 Je)a2zey | AEC-U | General English - I 2 1-1-0 |25 75 | 25 40
5 pla%3E| MDE | JKS-Indian Knowledge System 2 2-0-0 | 25 75 25 40
6 [0]32304 | VAC Environmental Science and Sustainability 2 2-0-0 |25 75 25 40
g Brid : . . a 6$NL/
7 0’2\9\3-‘:? C;lurgs‘;/ Optional: Basic Mathematics ]\1. A Qualify 3-1-0 |25 75 25 40 N [ A
7 Year -I, Semester-II
-
Min | Min \kff/
_ . . T (MM-100} Marks | Marks
Se Paper Course | Course Course Title Credit | L-T: P
mester Code Type 21| Credits
E | PR ue | VE®T | pom)
C UE)
1 [622290) | CCO-I Mathematics Foundations to Computer Science-1I 3 3.0-0 |25 75 25 40
e
2 222392 | SEC Daia Structures 5 3-0-4 25 25 |50 8/17 /4'0 ,«’\Z
3 |822%302| CCO-2 | Operating Systems 4 3-0-2 |25 125 |50 8/17 k&(j/
E&A'QS 4 07223 0Y| AEC-I Object Oriented Programming using Java 5 3-0-4 |25 |25 50 8/17 40 A ’
h
5 162223eS] MDE | Web Technologies 2 [-0-2 |25 |25 |50 8/17 40
6 |6222304| VAC | Indian Constitution 2 | 2-0-0 |25 75 25 40
7 022236} ARC-2 *Additionalpeu.rse - Indian or Foreign LanguageN \'(Qui‘]ir}.a 2-0-0 |30 70 12/28 40 A

==




= [Optional Course: Language Other than Mother Tonglue and English - SANSKRIT/PUNJ ABI/UR.DU/GERI\/[AN/FRlENCH]‘

Year -II, Semester-III

AN

LTp Min Min
. . -1- {(MM-100) Marks | Marks
Se Paper Course | Course Course Title Credit | Cpeg.
mester Cade Type 20 its UE(P/
IE | PRC | UE UE) Total
I 1022220) | CCO | Probability and Statistics 3 3-0-0 | 25 75 25 40
2 02223002 CCO | DataBase Management System 513041 25 25 | 56 &/17 40
3 |0322393 | SEC | Python Programming 4 | 2041 25 | 25 | 50 8/17 40
4 |032230Y CCO | Software Engineering 31300 25 75 25 40
BCA-3
SEM DSE-1 | Any one of the following
5 02227068 1. Basics of Data Analytics using Spreadsheet 3 104 | 25 95 50 2/17 40
63227306 2. Feature Engineering
029220 3. Web Programming-I
6 VAC | Yoga/Sports/NCC/NSS/Disaster Management 2 | 004 | 25 75 25 40
Year -1II, Semester-IV
L Min Min)
.| L-1-F (MM-100) Marks | Marks
Se- Pa- Course Cours Course Title Credit | o .
mester | per Code e Type 20 its UE(P/
IE PRC | UE Tofal
UE)
I ley2.27%0) ¢Co Entreprencurship and Startup Ecosystem 2 1-1-0 | 25 75 25 40
2 joYy22202- cco Computer Networks ? 3041 25 25 >0 817 40
3 |o422Ze8 CCO Design and Analysis of Algorithm [ . - 3001 25 75 25 40
VY

S T



R By CCO 5 3‘0"4 . i [
BCA-4 4 puRR3% ol Artificial Intelligence 23 25 50 8/17 40
SEM E -0-
DSE-2 Any one of the followings 3 1-0-4
s eHARD oS 1. Data Visualisation 25 s | s 8117 40
o4 22306 2. Introduction to Machine Leaming
o420 7 3. Web Programming-Tl
6 |oy22399 | SEC | DesignThinking and Innovation 2 | 1-1-0| 25 75 25 40
Year -III, Semester-V
Tp Min Min
3 o : L-T- (MM-100) Marks | Marks
Se Pg— Course | Cours Course Title Credit | ~ 4
mester | per Code e Type 19 its UE®/
a IE PRC | UE UE) Total
DSEL | Any one of the following- 3-0-4
| 092239 I. Introduction to Data Science 5 25 | 25 | s0 | sn7 40
0522302 2. Neural Network
DSE2 Any one of the following- 5| 304
z 05222 0% [. Time Series Analysis 25 25 50 8/17 40
pS 2220y 2. Digital Image Processing
BCA-4 3-0-
SEM DSE3 Any one of the following- > | 304
3 |las 22328 1. Machine Learning 25 | 25 | 50 | 817 40
ps22dob 2. Natural Language Processing
2 2-0-0
4 5222 o4 SECI Quantitative Techniques 25 75 25
5 Bs7LRES SEC2 Internship/Capstone Project 40081 50 150 75
6 (0s222 65| SEC | Major Project-I 0
Ao ol oo
VA O I

Year -III,

Semester-VI




—
¢ L T —I T ' Min" Min
Se- | Pa- | Course | Cours Course Tifle Credit C;ei (MM-100) Marks | Marks :
mester | per Code e Type 1 its ] —
IE | PRC | UE UE) Total
| |®623%0]} | CCO | Generative Al 4 |204] 25 | 25 | so | sn7 | 40
PSEL Any one of the following- . 3-0-4
2 |yt,223 02 1. Big Data analytics 25 | 25 | s0 | 817 40
06223672 2. Deep Learning for Computer Vision
BCA-4 ”
SEM DSE2 Any one of the following- 3 3-0-4
3 . ‘ 25 25 50 8/17 40
062230\ 1. Exploratory Data Analysis
0L 2230S 2. Predictive Analysis
4 pe22306| ABC | ¢ a Skills L0101 25 | 75 25 40
5 o 620-36 SEC | Majot Project-II 4 | 0-0-8( 350 150 L 75 100

CCO-Core Compulsory,
ELECTIVE COURSE SEC,
ity Enhancement Course, VAC- Value Added Course

DSE- Discipline Specific Electives, MDE- MULTI-DISCIPLINARY

COP- Core Optional, SEC-Skill Enhancement Cours

C-Abil-



Mathematics Foundation to Computer Scicnee - |

CCO1- Mathematies Foundation to Computer 3L:0T:0P 3 Credits
0122301 Seience - |

Course Objectives

COT: Provide a basic understanding of fundamental  mathematical coneepts such as
sets. functions, matrix algebra. and diserete mathematics.

CO2: This course enables the students 1o use mathematical models and techniques o
analyze and understand problems in computer seience.

CO3 This course demonstrates how the mathematical principles e suedinet abaraction

of computer science problems and help them o ellicient!y analy 7c.

Course Content:

UNTT [:Set, Relation and Funcetion:

Sct Set Operations. Properties oft Set operations. Subscl. Venn Dingranis. Cartesian
Products. Relations on a Set, Properties of Relations, Representing Relations nsing mutrices
and digraphs, Types ol Relations, Equivalence Relation. Equivalence velation and partition
onset, Closures of Relations, Warshall's algorithm.,

Functions, properties of functions (domain, range), composibon of functions. surjective
(onto), injective tone-to-one) and bijective funcions. inverse ol (unetons., '

Some usceful functions  for - Computer  Science:  Fxponentin! and 1 ovarithnue
functions. Polyvnomial functions. Ceiling and Floor functions.

UNIT 1:Counting and Recurrence Relation:

Buasios ol counting. Prgeonhole principle. permutation. conbmation. Binonnal cocthicients.
Binomial theorem. Recurrence relations, modelling recurrence relations wath examples, fike
Fibonacei numbers. the tower ol Hanot problem. Solving hincar recurrence retation with
constant coellicients using characteristic cquation roots method.

UNIT [T Elementary Graph Theory:

Basic ernunologies ol graphs, connected and disconnected eraphs subgraph. paths and
cveles. complete graphs, dreraphs. weighted graphs. Buler and Thamiltonin graphs. frees,
properties ol trees, concept of spanning tree. Planar graphs, Definttions and basic results on

the topics mentioned.

UNIT TV:Natrix Algcbhra:

Types of matrices, alecbra of matrices addivon, subuaction. and muluphcation ol mastrices.
determinant ol a matrix, sy mmeric and skew-svmmetrie matriees. orthosonal o, vk
ol a matrin, inverse of wmates applications of matrices o solve sssten af lnear cquations.

Figen values and Figen vectors, Cales-Hamilon theorem.,

Text Books

I Garg, Reena. bagineering - Mathematies, Khanna Book Pubhshimg Company.



2024 (AICTE Recommended Textbook)
Garg. Reena, Advanced  Fngineering Mathematics, Khanna Book  Publishing
Company, 2023, '

CNolman B Busby Rooand Ross S.0 Diserete NMathematical  Stractres, 6ih

[dition. Pearson Lducation, 2015,

- Deo Narsmgh, Graph Theory with Application to - FFnginceermge and Compuier

Scrence, Prentice Tall, India. 1979,

Vasishtha AL R and Vasishtha AL K. Matriees, Krishna Prakashan, 2022,

Referencee Books

.

Grimaldi Ralph Poand Ramana BoVC Diserete and Combinatorial Nathematios:
An Applicd Introdaction, Fifth IFdicon. Pearson Education, 2007,

Roscn Kemeth T and Krithivasan Kamala,  Discrete Mathematics  and  ns
Applications. MeGraw ThllL India, 2019,

West Douglas B, Introduction to Graph Theory, Second Idition. Pearson Fducation.
2015

Web Resoureces



Problem Solving Techniques

SEC Problem Solving Techuiques 3L:0T:4P 5 Credits
0122302

Course Objectives

COL Understand basic termmolopy o computers. problem solving, programming
Fanguages and thew evolution (Understand) o ‘

COZ: Create specitication from problem requirements by asking questions Lo disambiguute
the requirement statement, (Create) ~

CO3: Design the solution from specitication of a probleny and write pscudo code ot the
algorithm using basic building blocks or structured  provramminy consiruets
{Scquence. Selection and Repetinon statement). (Create )

CO=: Translate an algorihm mo o C computer program (Create)

COS: Testing and analy simg programs using debugging tols, tAnaly 7oy

Prerequisite: This s an introductory programming course and henee no prereguisiies

Course Content:

UNTT 1: (CO-t, CO-2)

Problems And  Problem Instances. Generalization and  Special Casess Tvpes of
Computational Problems. Classification of Problems. Analysis ol” Problems. Solution
Approaches. Alporithm Development. Analysis of Algorithm. Fificieney. Correctness. Role
of Data Structures in Problem Solving, Probleme Solving Steps (Undersiuad the Problem.
Plan. Exceute. And Review), Breaking the Problem into Subproblems. Inpat Output
Speciiication, Input Validation, Pre and Post Conditions.

UNIT U (CO-2, CO-3. CO-4)

Structured Programming Coneepts: Scquenee (haput Output Nsstgnmienty Sclection df 41
ey And Repeton (bors Whileo Do AWiiley Sttements. Control Sttucture Sty d
Nesting.Ditlerent Kinds ot Repetitions: - Fntey Controlled. Ty Cantobicd. Counlder
Controlled. Definite. Indefinite and Sentinel-Controlled  Repetitions. Pscudovode and
Floweharts, Definition And Characteristics off Algorithms, Standard Algorithme Format,
Problems v olving Heration and Nesting: Displaying Different Patterns and Shapes Using
Syvmbols and Numbers, Generating Arithmetic and Geometrie Proeression. Fibonacer and
Other Sequences. Approvinite Nalues For o Sin(x ). Costy). bies Ustrg TlasTor Seres.
Different Kinds of Data in The Real World and How They wdre Represented i The € umpmcr
Memory. Representation of Integers: Signed Magnitude Form. s Complement And
Complement. Representation of Real Numbers: 1FE 734 Floating Point waumhumn
Representaiion of Characters: ASC 1. LINICODIL ‘
C Lancuage: Intoduction To o Programming  Languages. Difterent  Generations ol
Pmu,rzmgnm;\e{ anguages, Typed Vs Typeless Programming unptaees. Hhistors ol (€
Language. \‘n Fmpty C Program O Language Counterparts For Inpac oseanioh). Output
(}mml()) Statements, \ssrenimcent, Arithinctic, Relatonal nd 1o o Operiers 1 1 e
Stitements. o Wihitie, Do-While Stiements. Data Iypes. l|;m.\l‘.mn§_! Prendocode



Algorithm to C Program. fncremental Compilation and Testing of The ¢ Prograny. Simple
Problems tnvolving Input. Output, Assignment Statement. Selection and Repeution, Good
Coding Practices.

UNIT UL (CO-2, CO-3. CO-4)
Problems on Numbers: Extracting Digits of o Number (1.¢11 (o Right and Rieht w1 el

Palindrome. Prime Number. Prime Factors. Amicable Number, Perfect Number, Armstong
Number. Factorial, Converting Number from One Base (0 Another Statistics (\aximuny,
Minimum. Sum and Average) on o Sequence of Numbers which e Read st Sentine!
Controlled Repetrion using only afew Variables.

C Language: ehse-if Tadder. switeh Case, Increment Deerement Operators. brcih and
contimue Stitements.

UNTT IV: (CO-2, CO-3, CO-4. CO-5)
Modular Progranmming. Top-Down and Botom-Up Approaches 1o Problem Solving.

Recursion. Problems on Aravs: Reading and Writing of Arrav Flemens, Masonun,

Minimune Sum. Average, Median and Mode. Seguential And Binary Scarch, Any one Sorting
Algorithm. Matrin Operations.
C Language: Function Definition and Declaration (Prototype), Role ol Retum: Staiement.
One Dimensional and Two-Dimensional Avrays. Steing Funchons, Other Operators.,
Operator Precedence and Associativity, Debugging.
Text Books
Nugaraju Yo Practical € Programming lor Prolilent Sohoaie, Nhanna
Book Publishing Company. 2021
ATCTE’s  Programming  for - Problan Solving  (with Lab Nanual), Khanna  Book
Pubhishing Company, 2024,
Jlarvey Deitel and Paul Dertel, C How o Program. 90 edition, Pearson India, 2013,

R G Dromey, How o Solve by Computer.

Retference Books

Brian W Kernighan and Dennis Ritehie, The C Programming I anguage. 2ot edition, Pearson,
2015.
Jert Hanly and LElliot KolTiman, Problem Solving and Program Design iy O 8 cdition,

Pearson, 2015,
Problem selving Teehniques: Tab Problems
UNTT-1E

L. Converting degrees Celsius to Fahrenhett and viee versa?

20 Display three imput numbers 1 sorted (non-decreasing) order?

30 Given o opositive integer value oo O display number, square and cube of
numbers from 1o nm a abuolar format?

4. Given an input positive mteger number, display odd numbers Trom in the range

([1.n]?



P4

0.

~

L3, Compute approximate value of ¢ considering first n (n

Display 1iest mathematical tbles, caeh mble ap 1o 10 rons? Generaline this 1o

display firstn

Display Tollowing patems of norows (n ~ 0). For the below examples n

cach pattern write a separate algorithm program?

~Oy mathematical tables up o m (m- - 0) rows?

S or

v 'uJ
I
'

19 12 1o 1o
o h

Display the following patterns of n rows (n > 03, for the below

exumplesn 37

Hollow square Trangle Square Diamond
pattemn: Patterns with with Pattem
dragonals:
numbers: o . *
HHTHHHHHE * * Kk
# # l . * ok Kk
# # Y Kk ok kKK
* *
# # 1232] i * * % % % ok
HHER IR [23432] I
oA x ok «
123454321 S
* * * i
Y
L

Given the first term (a)., dillerence/multiplier (d) and number of terms (n - 0),

display the first n terms of the arithmetic ‘geometric progression’

Display the first n (n

- () termis of the fibonacel sequence?

CDisplay the first n (n > 0) werms of the Tri-bonacei sequence”

consecuvve numbers of the fibonacer sequence?

series lor

Tavlor series for ov?

- Compute approximate value ol o considering first n (n

- Given two positive integer numbers nloand n2 check it the numbers are

0y (erms ol theday for

SOy enns ol the

[ Compute approximate value of siney) cosex) considenng firstn(n - Oy terms ol the

Tuy o) serres Tor sy cosiyy!

i



UNIT-11

3]

o

. Compute maximum, minimum, sum and avera

Extract digits off an imeger number (left 1o right and vight w leity?

Given a scquence of digits form the number composed ot the digits. Use sentinel
controlied repetition to read the digits followed by -1, For example, tor the input 2 7
329 -1 the owput number is 273297

Cheeh i given positive snteger number s a patindrome or not™

Compute character grade from the marks (0 mavks = 10U) ol o subject Ciradbng
Scheme: 80-100 AL 60 - 79: B, 30 - 89: C, 40-49: 1D, 0-39: 177 Solve this using both
clse-if adder and switeh case?

Compute the sum ol o sequence of numbers entered using senunel controiled
repetition??

Chech 1l a given positive mteger number 1s a prime tumber or not”

Compute prime lactors ol a positive mteger number”!

Check i 1wo positive integer numbers are amicable numbers or not?

Check ila given positive mteger number is o perfect number or not?

Check i given positive integer number Armstrong number or not?

~Converting @ positive inleger number (2~ 0) fron one base (inputi3ase) o another

base (outputBase) (2 < input Base, owputBase < 10). Iput number should be
validated before converting to make sure the number uses only diens alfowed in the

mput base?

CWrite o program o display @ number in ext torm. For example T the aumber 1s

SA432 (he output should be "FIVT FOUR TTHRER TWO™

. Using the grading scheme deseribed in the question 4 (UNIT 1TH. Compute how

many  students awarded cach erade and display the Trequeney as o bar chart
(horizontal) using single 7 for cach student. Use sentinel controtled repetition (-1
as sentinel value) in reading the students marks. Use else-i1 Tadder swreh case o
compute the grade and the corresponding freguency.

Sample bar chart when the class has 7-A. 10-B.3-C. 7-1> and 1-17 erades.

A

S kokki ok

B ke ook bl R

ue ol i sequence ol numbers which

arc read using sentinel controlled repetition using only few va ables:

CCompute body  mass index.  BMI weightinKGs (LetghtinMeters

1 eiuhtinMeters). Both weight and height values are positive real numbuers.
Your progean should display BMI value followed by whether (the person is

Undernyeieht. Normal. Overweight or Obese using the below ranges:



BMI Vatues

Underweight: Tess than 18,3 Normal: > 18,3 and <23
Overwerght: > 25 and < 30

Obeser 30

UNIT IV

I Design a modularized algorithm program (o check ifa given positive mieger
number is a circular prime or no(?

20 Design a modularized algorithm program to compute @ maximum ol X numbers”

3. Design a modular algorithnmyprogram which reads an array ol ninteger ¢lements
and outputs mcan (average), range (max-iming and mode (most freguent elementsy?

4. Design a modular algorithim/program which rcads an aivay ol n integer elements
and outputs medhan?

S0 Implement vour own string fength and siring reversal Tuoctions”!

6. Design aloorithm program o pertform matrix operations addition, subuvractionand
transpose’?

7. Write a recursive program o count the number ol digits of o posttive integer
number?

8 Recursive solutions for the following problems:

a. Factorial ofa number?

b. Display digits ofa number tron left to right (and right o left)?!

¢. Compute xt using only multiplication?

d. o printa sequence of numbers entered using sentinel controlled repetition

I reverse order?



Computer Architecture

CCG-2 Computer Architecture 31:07T:4P 5
0122303 Credits

Course Objectives

COL: To Understand the basies of Digata) Flectronics and Binary Nuniher Sysienn
CO2 Mo Learm the implementation of Combinational Cireuit,

CO3: o Tearn the naplenentation of Sequential Cireuit

CO-ETo Understand the Oreanization ol basic computers.

CONTo Understand the concept of Paralie] Processing.

COO6: To understand the concept of memory organivation.

Course Content:

UNIT-]

Digital Principles: Detinition for Digital signals. Digital logic. Digial compaters. Von
Neumann Architecture. Boolean Faws and Theorems. K-Map: Truth Tables to K Map, 2.8
and 4 variable K Map. K-Map Simplifications. Don’t Care Conditions. SOP and POS,
Number Systems: Decimal. Binary, Octal. exadecimal, Number Ststem Conyersions,
Binary: Avithmetie. Addition and sabtraction of BCD, Octal Arithmetic, Hexadecimal
Arithmetie, Binary: Codes. Decimal Codes. Freor detecting and correcting codes. ASCIH,
EBCDIC, Excess- 3 Code, he Grav Code,

UNIT-H

Combinational Circuirs: Hall Adder and Fall Adder. Subuwactor. Decoders, Lncoder.
Multiplexer. Demuluplexer

Sequential Cireuits: Fhip-Ilops- SR Flip- Flop, I Fhp-Flop, J-K Fip-Elop, T Eip - Jop,
Register: 4 bit egister with parallel Joad, shitt Registers Bidirectonal shift register
with paraliel foad. Bmary Counters-4 bit synchronous and Asvichronous himary countet

UNIT-1H

Baste  Computer Orvganization and  Design: Instruction Codes. Computer Regisiers,
Computer  Instrociions. Timing  and  Conwol. Instruction Cvele, Nemory -Reterenee
Instructions, Input- Output Interrupt. Complete Computer Deseription. Desien o Basic
Computer, Design of Accumulator logie. Central Processing Unic Introduction. General
Register Organivation, Stack Organization, Instruction Fornuts, Vddressime Modes: Dara
Transter and Nanipulation. Program Control, Reduced Instroction Sct ComputerntRISC).
RISC VS CISC.

UNITHV

Pipchine and Vector Processing: Parallel Processing. Pipelmmg, \vithmeue Pipeline.
Instruction Pipeline. RISC Pipeline.

Input-Ouiput Oreanization: Peripheral Devices, nput-Output Interface. Asynchronous data
ranster. Modes ol Transfer, Priority Interrupt. Direct memony Aceess. Input-Ouiput
Processor(1OP).

Memory Organization: Memory Hicrarchy, Mam Memory, Ausihary memory. Associate
Memory, Cache Memory, Virtual Memory, Memory Management Tardware



Text Books:
Lo Donald PoLeach, Albert Paud Malvino, Goutamy Saly “Digual Prineiples &
Applications™ | Tata MeGraw Tl Education Private Limited 2011 - dition,
2. M. Morris Mano- “Computer System Architecture™, Pearson Phi. Thivd 1-dition.

Reference Books:
Lo Williin Stallings- ~Computer Organization and Arehitcerure™. Pearson PHIEL Sinih

idition.
2. Andrew So Tanenbaum- “Structured Computer Organization™, PHIE Pearson 4th
-dition.

3.0 M Subramanyam, “Switching Theory and Logic Design™. Laxmi Publications
{(Py Tad.

4 Ikvinderpal Singh, Computer Organization Architecture. Khanea Book Publishing.

Suggestive Laboratory Fxperiments:

Lo Verily ogic behavior of AND. ORC NAND, NOR. EXN-OR. EN-NOR. Invert and
Buifer gutes.

20 Tostudy and vertty NAND as a Universal Gate

3. To verity De- Morgan's theorem for 2 variables

4. Design and test ol an S-R {lip-flop using NAND/NOR gatc.

g

Convert BOD to Excess-3 code using NAND wate
6. To Convert Binary o Grey Code
7. Nerification of Truth Tables of J-K Flip-Flop using NAND/NOR vaie
8. Realize Decoder and Encoder cireait using Basic Gates.
9. Design and implement the 4:1 MUX using gates.
FO. Implementation of -3t Parallel Adder Using 7483 1C°
LT Design and verily operation of half adder and full adder.
12, Design and vertiy operation ol half subtractor.
FA Destgn and Tmplement a4 bic shift register usimg Flip Qops,
F Tmplemcnt Boolean tuactuon using logic gates i bothy SOP qud POS
15, Design and Implement a4 bit synchronous counter.,
6. Design and verily - bit asvnchronous counter.
ITardware

1. Famihiarize the  computer  system lavout; marking  positions ol SMPS,
motherboard. FDRD DD, CD, DVD and add on cards.

2. Mdentify the Computer Name and  Tardware  Specificaton  (RAND capuci.
Provessor type. LD, 32 biv 64 bit)

3. Identty and Troubleshoot the problems of RAM. SMPS and motherbouid
4. Contigure BIOS scttings - disable and enable USB and 1.AN

5. Adding additional RAM o the systemaiespanding RANE iz,
6. To Study mother board lavout ol @ system.
Demonstrate the assembly ol a PC

o~

Denmonstration of various ports: CPUL VG porte PS 2 (heybourds motese) USI3.
J AN Npeaker. \udio.

9. Install und configure windows OS

10. To study the installation ol Printer and trouble shooting.



General English — |

AFC-1 General English - | HoIT:0P 2 Credits
0122304

Course Objective:
Lo To provide learning envivonment to practice listening, spedhimg, readimg and writing
skills.
20 To assist the students o carry on the tasks and activites throueh onided
mstructions and muaterials.,
3. To eftectively inegrate Tnglish language lTearning with employabilin slalls and
training,
4. To provide hands-on experience through  case-studics. mini-projecis. group and
mdividual presentations,

Coursc Content:
Unit- I: Vocabulavy Building
The coneept of Word Formation. Root words from forcign languiges and their use in
Enghsh, Acquaintance with prefixes and suffixes from forcign languages in Faglish o Torm
derivatives, Synonyms, antonyms, and standard abbreviations.
Unit-11: Basic Writing Skilly
Sentence Structures, Use of phrases and clauses in sentences. Importance of proper
punctuation. Creanng coherence. Organizing principles of paraarapbs e documents.
Technigues tor writing precisely
Unit- HI: Udentitying Common Errors in Writing
Subject-verb agreement. Noun-pronoun agreement. NMisplaced  modificrs. Articles.
Prepositions. Redundancies
Unit- IV: Nature and Style of sensible Writing
Desceribing, Delining, Classitying, providing examples or evidence. writing introduction and
conclusion. Module Vi Writing Practices, Comprehension, Précis Writme. | ssav \Writing
Unit-V: Oral Communication (This Module involves interactive practice sessions in
Language Lab)
Listening  Comprehension, Pronunciation, Intonation. Stress and Rinthm, Comman
LEveryday  Situations:  Conversations and  Diddogues, Communication at Warkplace,
Interviews. Formid Presentations
Unit- VE: Oral Communication (This Module involves interactive practice sessions in
Language T.ab)
Pastenming Comprehension, Probunciation,  Intonation, Nuoss ctod o Rhnvthin, Commaon
Eyeryday Situations: Conversations and - Dialogues. Communication ol Waorkplace,
Interviews, Formal Presentations
Text/Reference Books:

LooATCTE S Proseribed Textbook: Communication Skills in English ¢with Tab NManual).

Anjana Tivvar, Khanna Book Publishing Co.. 2023,

20 Vttective Communicabion Skills. Kul Bhushan Kumar, Khanna Boole Publishing,
2022,
3. Practical English Usage. Michael Swan. OUP. 1995,



4. Remedial Eoghsh Grammar, F'T. Wood. Macmillun. 2007

S0 00 Writing Well, Witliwm 7Zinsser. Harper Resouree Boole, 2001

0. Study Writing. iz Hamp-Lyons and BBen fleasly. Cambridae Univeisine Press. 2006,

7. Communication Skills. Sanjay Kumar and Pushpl.ata, Oxtord University Press. 2011

8. Excererses in Spoken English, Parts. 1-110 CHEFLL Hyderabad, Oxtord University
Press.

Adternative NPTEH/SWAYANM Course:

S.No. NPTEL/SWAYAM Instructor flost Instituee

Course Name

1 Znglish language for Prof. Avshi igbal T NTADRAS

competitive exams

2 Technical English for Prof. Aysha igbal AN

Course Outcomes: The student will acquire basie proficicney i Foglish mcluding reading

and listening comprehension, writing aind speaking skifls




Indian Knowledge System

MDE Indian Knowledge System: Indian 210700 2 Credits
0122305 Mathematics and Astronomy

Course Objectives
I To provide information about great mathematicians and astronomers who  given

stgnificant contrtbution in Indian mathematios and astronomy

2. To help students o ace. identity. practice and deselop e sigmticant Indian
mathematic and astronomical knowledge.
3. To help to understand the astronomic signiticance with the human holistic development

ol physical. mental and spiritual wellbeing
4 Emumerate the main characteristics ol education system in Vedic and post \edie period
to enrich the ntellectual imagination and diminish the doematic asstranee which closes
the mind against speculation
Detailed contents:
Module 1: The Introduction to Ancient Mathematics & Astronomy
Introduction to Bricl introduction of inception of Mathematics & Astronomy from vedie
periods. Details ol difterent authors who has given mathematical & astronomical sutra (¢.o.
arytabhatta, bhaskara, brahmagupla, varamahira. budhyana, yajanvikyva. panini, pinealu.
bharat muni. sripati. mahaviracharva, madhava. Nilakantha somyaji, jveshihadey o, bhaskara-
. shridhara). Periodical enlisting of” Mathematical & Astrological achicyement i Indra,
Fxolution o Indian Numerals (B3vahmi (Tst century). Gupta it centuny ) & Devanagri Seripl
(1 cenmary )
Module 2: Ancient Mathematies ~1
Veda & Sulvasutras (Pythagoras theorem, Square root & Squarig Cireley (baudhavana
sulbhasutra, apastamba sulbhasutra, katvayana sutbhasutra, manava sulbhasutre. mattrayvana
sulbhasutra. varaha sulbhasutra. vadhula solbhasutra . Pingala’s chandasutras, sunvi yaat-
tavat. Aryabhuata ¢ Avvabhauya. Asanna, ardha-pva. huttakan). bhaskara
(trigonometory,shridhara, mahavira). Bhaskara Acharya (Sidhantashiromant), Varamahira
panchasiddhantika.
Module 3: Ancient Mathematics - 11
Brahamgupta (vargaprakvath, bhramasphuta siddhanta, bhavana)., avatavrtt.
ganitasarasameraha, Tlavathi, ganesadaivana, randavanuka, sury asidhhama, grabalaghaya.
sadeatmamala. mandavrita, sighrartta. Bijaganta. Bakshali manuscripl
Golavada, Madhyvamanayanaprakara. Mahajyanayanaprikare (Method of Computing Great
Sines). Lagnaprakarana, Venvaroha, Sphutacandrapti, Aganita-grabacara . Chandravakyani
( Vable ol Moon-mnemonics)
Module 4: Ancient Astronomy -1
Parahita system ol astonomy and drk system of astronomy. Manda samskara, sighra
samiskara. Vedanga Jyvotisha (astronomical caleulations. calendricul studies, and estiablishes

rules for empirical observation), Arvabhatiya  (carth rotatron. shurmg  of moon).



Brahmasphutasiddhanta tmotion of plancisr, varahmhirg (pancasiddhantiha,

Mahabhaskariya. Jahubhaskariva & arvbhatva bhashya (Planctany tonenudes. heliaen

rising
and setumg of the planets, conjunctions among the plancts and stars. solar and Tunar velipses.
and the phases of the Moon). Sisyadhiveddhida terahadhyaya, goladhyvavu,
siddhantasicomani. karanakutuhala (planctary positions. conjunctions, cclipses.
cosmography). stddhantasckhara, vantra-kirnavali. Sphutanimaya, Uparavakrivakrama.
Module 5: Ancient Astronomy 11

Posiional astronomy (sun, plancets, moon, coordinate svstems. precision of the cquinoy and
Its efleets, eclipses, comets and meteors), Mahavuga & Kalpa svstem Yugie system, avianas.
months, Lithis and scasons, time units, sun and moon’s motion. planct positon. avanachalana,
zero-precision year, katapayaadi system, Indian nakshaira svstem, astronontv, Instroments for
naked eye astronomy (vedic observatories). The prineipal and apphcation of Samrat Yantra,
Jai Prakash Yantra, Disha Yantra. Rama Yantra. Chakra Yantra, Rashiwalva Yanura. Dingash
Vantra, Utaansh Yanura.

Reference:

I Textbook on IRS by Proft B Mahadevan, TN Bengaturu.

20 ROP Rulkarnie Glimpese of Indian Engineering and Technology (Ancient & Medieyal
period, Munshiram Manoharlal Publishers Pyt 1.td. 2018

3. AK Pathak. Science and Technology in India, Anshika prakashan pratapearh. 2016

4 NVPC Unithiris Indian Scientific: Traditions  (Professor KON Neclakantan Flavath
Felicitation Volume). publication division univeristy of Calicut, 2006

5. Dharmpal, Indian science and technology in the cighteen contury. rashuotahana sahitva.
1983

6. S Biswal B Torayv, vedie Science and iechnology. DK Print world, 2000

7. A Kolachana, Studies i Indian Mathematics and Astronomy. Tindustan Book aeency

e

S B Rao. Indian Mathematics and Astronomy: Some Tandmarks (Revised Third Fditon).

Bhartiva Vidhya Bhavan, 2012,

9. GG Joshephy Indian Mathematies: Engaging with the World from Ancient o Nodern
Finies. speaking Tecr. 2010

10, BS Yaday, Ancient Indian Leaps into Mathematics, brikausher publication, 20014

1. DP Chatopadhya, Ravinder kumar, Mathematics. Astronomy. and Biolouy m Indiun
Traditton: Somie Conceprual Prelmimaries (Phispe Monograph Scries on {listory of
Philosophy. Science and Colwre in India, No 3), Munshicam manohala! publication, (993

12, BN subbaravappa. The Tradition of Astronoimy i Indee History of” Science. Philosopliy
and Culture in Indian Civilization Volo TV, Part 4: Jyouthsasia (lhistory ol Suience.
Phitosophy & Culture i Indian Civilizaton), centre Tor studies in civilization, 2008

13, GE Clark, The Arvabhauya of Arvvabhata: An Ancient Indian Work on Nathematies and
Astronomy, Kesimger pubheiaition, 2010

I Anonvms, Hhindu Astronomy: Anuradha, Bharane Tlindu Chironology, Hindu Calendar.
Indian Astronomy. Keraka School o Astronomy and Mathenmaties. votis Book THe 207

1S KN Sharma. Gantta yuktibhasa (Analvtcal Exposivnon ol the Rationales of hdian

Mathematies and Astronomy, Kindle, 20214



Environmental Science and Sustainability

VAC Environmental Science and Sustainability  21L:07T:0P 2 Credits
0122306

Course description: This course aims (o familisrize students with fundamental
environmental concepts and their relevance o business operations, preparing them 1o
address forthcoming sustainability challenges. Tt s designed o cquip students with the
knowledae and skills needed to make decisions that account o Cnvironmental
consequences. fostering environmentally sensitive and responsible Tuture manugers. The
course content is divided into four comprehensive units.

Unit I Introduces basie environmental principles. the man-covironment relatonship, and
sustainabiliy issues,

Uit 20 focuses on ceosystems, biodiversity. and sustainable practices,

Unit - addresses environmental pollution, waste management, and sustiimable doy clopment
strategies.

Unit 42 explores soaal issues. environmental legislation. and practicitl applications throweh
hands-on ficldwork. Through this holistic approach, students will gain a decp understanding
of environmental processes, the importmee of sustamable practices. and their rale in

promotng sustainabilits within business contests.

Course Objective(s):
. This course ams o Tamiliarize students with basic enviconmental concepts, thew
relevance 1o business operations, and forthcoming sustainabiiity chalfenges.

20 This course  will equip swudents (o make  decistons that consider
environmental consequences.

[99)

This course will cnuble future business graduates (0 become  envitonmentallyv
sensitive and responsible managers.

Course Content:

Unit 1: Understanding Environment, Natural Resources, and Sustainability

Fundamental  enviconmental concepts and  their relevance 1w business  oporations:
Components and segments ol the envirommient. the man-environment relationship. and
histovical environmental movements. Coneept ol sustainabilitv: Classyfication of naturd
resourees, assucs related o thelr overutilizanon, and strategies for their consen ation.
Sustainable practices in managing resources, including deforestation, water conseryation,
cnergy security, and food sceurity issues. The conservanion and cquitable use ol resources.
considering both intergencrational and intergenerational cquity, and  the imyportance of

public awarencss and education,

Unit 2: kcosystems, Biodiversity, and Sustainable Practices
Various natural ccosystems, leaming aboul therr siructure, funcuiions. and  ceological
characteristics. The importance ol biodiy ersity, the threats it fiees. and tie methods used for

its conservation. eosvstent resthience, homeostasts, and carrying capacity. emphasizing the



need for sustaimable ccosystem management. Strategics for in situ and ox situ conservation,
nature reserves, and the significance of India s a mega diverse nation.

Unit 3: Environmental Pollution, Waste Nanagement. and Sustainable Development
Vanous types of environmental pollution, including air, water, noise, ~oil. and maringe

pollution. and their impacts on businesses and communitics. Causes ol pollution, such as

alobal climate change, ozone Taver depletion, the greenhouse cllfect. and acid rain. with a
particular focus on pollution  cpisodes  in India. Importance  of  adopting — cleana
technologics:  Solid  waste management: Nawral wnd mim-made disasters. therr

management. and the role o businesses in mitigating disaster impacis,

Unit 4: Social Issucs, L.egislation, and Practical Applications

Dyvnamic mieractions between society and the covirorment, with @ Jocus on sustaiable
development and environmental cthics. Role ol busiesses inachicving sustainable
development goals and  promoting responsible consumption. Overview ol key
environmental legislation and the judiciary's role i environmental protection, meluding the
Water (Prevention and Control of Pollution) Act of 1974, the v ironment {Protection) Act
ol 1986, and the A (Prevention and Control ol Pollution) Act of [UR1. Invironmental
Justice. environmental relugees, and  the resettlement and  rehabiliciion ol afleeted
populations: Jicological cconomes, human populaton growth, and demograplie changes i
India.

Readings:

Text Books (Latest Fditions):
1. Poonta. ML Environmenial Studies (3w ed.). Khanna Book Publishing Co

20 Bharucha, . Texibook of Environmental Studios (30 cdy Ovent Blackswan Private

L.d.
Dave. D & Katewa. S, S, Text Book of Environmental Studies. Cengage Tearning

India Pyt [ad.

‘v

1. Rajagopalan. R. Eavironmental suidies: from crivis o crre Chredos Oxdord Universiny
Press.

S, Miller. G712 & Spoolman S. Living in the Fovironment (20 ed ). Cengage,

6. Basu, M., & Xavier Savarimuthu, S. J. Fundamentals of environmentul studies.
Cambridge University Press.

7. Rov. M. G. Sustainable Devetopment: Faviconment. Frevay and Hater Resowrces.,
Anc Books.

Q. Pritwani, K. Sustainabiling of husiness in the context of enviranmental management.
CRC Press.

9. Wright, R'T & Boorse. DU Fovironmental Science: Tovvard D Sustainable Foaire (130
edo). Pearson,

References Web finks:



Course OQutcome(s):

b Bxplore the basic environmental coneepts and issues relevant o the business dand
management licld.

20 Recogmize the interdependence between  environmental  processes and - socio-
cconomic dynamics.

3. Determime the role of business decisions, policiex. and uctions in mimimizing
cnvironmental degradation.

4. Identify possible solutions to curb environmental problems caused by nmunagenal
actions.

5. Develop skills 1o address immediate environmental conceris tirongh changes

business operations, policies, and decisions




Bridge Course in Mathematics for BCA Program

Semester-1 - Paper Code: 0122307 Paper Title: Basic Mathematics

MaxMarks-100 TK-25 UK-75 Passing Marks(UID)-25

(Qualify Paper: Only for the students of Non-Mathematics or Non-

Computer Science background)

Contents Modules-

12

Differential and  Integrat Caleulus: Continuity and  differennabilnv. dernvatne off
composite functions, chain rule, derivatives of inverse trigonometric functions. derivative of°
mmplicit function. Concepls of exponential, logarithmic functions. Derivatives of Tog. X and
or L Logarithmic differcnuation. Derivative of functions expressed i purametric forma.
Sccond order devivatives. Rolle’s and Lagrange's Mcan Value Theorems (without proot) and
their geometric interpretations.  Applications ol Derivatives:  Applications of derivatives:
Rate of change. increasing/decercasing functions, Tangents and Nornrals, approvinstion.
maxima and mintma (first derivadve test motivated geometrically and sccond derivative test
given as a provable tool). Simple problems (that illustrate basic principles and understanding
ol the subject as well as real-life situations). Integration as inverse process ol dilTerentiation.
Integration of o variety of functions by substitution. by partial fractions ind by parts. only
simple integrals. Delintte mtegrals as o limit ol @ sum. Fundamental Thearem of Caleadus
(without prooly. Baste properties of definite integrals and evaluation ol definite micurals.
Applications ol the [ntegrals: Applications i finding  the arca under simple curves.
especially lines, ares of cireles/parabolaszellipses (n standacd form only). wrea belween the

two above said curves (the region should be clearly identitiable).

Complex Numbers: Need for complex numbers, especially 1, to be mouvated by inability
to solve cvery guadratic cquation. Brict deseription of algcbraie properties ol complex
numbers. Argand plane and polar representation o complex numbers. Stitement off
Fundamental Theoreny of Aluchra, solution of quadratic equations i the complex number

system, Square-rool of o Complex number 03

Differential Equations: Delinition, order and degree, general and particular solutions ol a

differential cquation. Formmation ol differendal equation whose general solution is aiven,

Analytical Geometry: BricCrecatl of 2-1 from carlier classes. shiltinge ot oriein. Stope ot
line and angle between two hines. Vartous forms of cquatons of o lines paradlel 1o axes.
pomt-slope formy, slope-intereept torm. two-point fornt, mtercepts form and normal form,
General cquation ol a line. Fguation of family of lmes passing through the point ol

interseetion of two lines. Distance of a point frony a line,

Mathematical Reasoning: Mathematically aceeptable  statements. Connecting wonrds
phrases - consolidating the understanding off =10 and only 31 (necessary and suilicienn

condition™. “implics™, “and o™, Timplicd by, tand”, tor tthere exists™ and their use



6.

through varicty of examples related o real Tite and Mathematics, \alidatime the statements
involving the connecting words difference between contradiction.  comerse and
contraposinve,

Probubility & Statistics: Basic statistical concepts, qualitative and Jquantianive data,
Classification ol data. Construction of frequency distribution. stem amd leat’ display,
Graphical presentation of data -histograms and cumulative requeney varves. Measure of
central tendeney Arithmetic mean, median and mode — their propertics. Partition v alues

quartiles. deciles and pereentiles, Basic terminologv-random experiment. sumple space.
cvente mutually exclusive events, equally likely events, Detinition of probabiliny: Classical.
empirical and axiomatic approaches. Addition rule for two events. Independence ol events.
conditional probability, Multiplication rule for two events. Defimition ol o random \ ariahle

discrete and continuous random variables

References:

_[_)

[N

[

*°

O

10,

G.B. Thomas, M.D. Weird LR Hass, Thomas™ Caleulus, Pearson Publication.
R.G. Bartle. D.R. Sherbert. Introduction to Real Analysis, Wiley Publication,
LR Singh, Discrete Mathematies for Under graduates, Ane Books. 2014,

P3. Bhattacharya, SC Jaing SUR. Nagpaul, Frest Course in Lincar Aucbra, Wi

(G fONY,
CJ. Hudlc\/, Liﬂk.‘ill' /\I -"CbJ’ZL NZH'()SZ[ PLIb]].Shin I, |992
< &‘ é

Dennis Go Zil and Paiek Do Shanahan, A First Course in Compley Analysis with
Applications. Jones and Bartleut publishers Sudbury, Massachusetts

S. Ponnusamy. Foundations of Complex Anabvsis, Norasa publishers.

Erwin Kreyszig. Advanced engmecering mathematics, Wiley India o1y fad. dohn Wilev &
SOns.

Basie Sttsties Awvarwal B New aee intemational, 6th edition, 2013

Farl AL Coddington, An Introduction o Ovdinary Differential yuations, prenticel lall.

. S.Go Deoo N Lakshmikantham, V.o Raghavendra: Textbook o Ordinary Differenial

Equations, Sccond Lditon. Tata McGraw-11ll Education Pyt 1td.

S Apostol, T Mathematical Analvsis. Addison-Wesley, 2nd Edition, 1974
NMathematcal Statistics. )N Kapur & 1), C. Saxena.

- Probabilivy and Stausties for Engineers. Irwin Niller & John t Treand,
- Elements of Probability and Statistics, A, P. Baisnab & M. Jas.

. Statsties, Schaom's Qudines, M. RC Spicgel & 1) Siephens,

- Probabitity and Statistes, Schaum’s Outlines. M. R Spicgell J. 00 Schillers RO Srimyasan,
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Pearson Fducation, India,

Reference Books:
I Andrew S Tanenbaum, Modern Operating Systems, Third Fdinon, Prentice Flall
India.

2. Sumitabha Das, UNIN Concepts and Applications, 4th Fdition. Tata McCGiraw-[ill.

Course Qutcomes (COs):
At the end of the course. students will be able to:
COT: Lxplain the fundamentals of the operating system.
CO2: Comprehend multithreaded programming, CPU scheduling. process management.
process svnchronization. memory. deadlocks. and storaue management.
CO3: Compare the performance of CPU scheduling algorithms CO-F: Tdennfy the featues ol
[/0 and File hundling methods.

Operating Systems LAB

List of experiments

Lo Write C program to simulate the FCIFS CPU Scheduling algorithm.

20 Write C program w simulate the SIF CPU Scheduling algorithm.

30 Write C program to simulate the Round Robim CPU Scheduling algorithm.

40 Wrnie o C program (0 simulate Bankers Algorithm for Deadloek Avoidance.

S0 Write a C program o implement the Producer - Consumer problem using semaphores.
6. Write a C program to illustrate the IPC mechanism using Pipes.

7. Write a C program to illustrate the IPC mechanism using 1F1HFO-.

8. Write a C program to simulate Paging memory management technique.

9. Write a C program to simulale Scgmentation memory management teehmigue,

10. Write a C program to simulate the Best it contigupus memory atlocaton iechuigu.

[T, Write a C program 1o simulate the First Fit contiguots memory aflocation weehnigue.

12, Write a C program to sumulate the concept of Dintng-Philosophers prohlem,

[3. Write a C program to simulate the M algonthm,

14, Write a C program to implement FIIFO page replacement technique.

15, Write o C program to write a C program lor implementing sequential file allocaton
methaod.

Course Outcomes (COs):

COLl: To implement scheduling of algorithms.
CO2: Understanding the concept ol eritical section problems. CO3: Coneepls of file
allocation of [rames.

CO-: Concept of Page replacement algorithms.



Object Oriented Programming using Jav:

ALC-1 Object Oriented Programming using Java 0T 3 Credits
0222304

Coursc Objectives

COT: To mtroduce the object oriented programming svstem coneepls
CO2 To muoduce syntax and semanties ol Java progranmiunyg kineuage
CO3: To develop modular programs using Java

CO4: To setup TDIC environment to ereate, debug and run Java programs

Prevequisite: Knowledge of Problemy Solving Techniques using C programming lunguage
Course Content:

UNIT It

Fundamentats of Gbject Oriented Programming: Basic Concepts off Object Oriented
Programming (QOOP), Bencelits and Applications of QOP.

Java Evolution: Java Features, DilTerence between Java, Cand C- - Javaand Intemet, Java
Environment.

Overview of Java Language: Introduction to Simple Java Program. Uise ofComments and
Math function, Apphcation of two classes. Java Program Strocwwre. fava Tokens and

stulements, Tmplementing Java prowramAnd JVM, Command Line Arauments.
Text Book 1 Chapters 1.2 and 3.

UNIT II:

Constants, Variables and Data Types: Constants, Variables, Duta Types. Declaration off
Variables, Giving values to Variables, Symbotic Constants, Typecasting.

Operators & Expressions: Arithmetce operators, Relational operators. I ogical operaors,
Asstgnment operators, Increment & Decrement operators, conditional operators, Bilwise
operators, Arithmetic  lixpressions, Evaluation of Expressions. Type Conversions i
Izxpressions, Operator Precedence & Associativity.

Decision Making, Branching & Looping: Decision Makimg with ControlStatemients,
Looping statements. Jump in loops, Labelled loops.

Text Book It Chapters 3, 5, 6.and 7.

UNTT T

Classes, Objects and Methods: Delining Class, Methods Decluration.Construciors,
Mcthods Overloading. Overriding Methods, Inheritance

Arrays, Strings and Vectors: D arravs. Creating an Arraye 2D wrravs, Strmgs,
Vectors, Wrapper Classes, Enumerated Types

Inheritance: Delining, coxtending classes, and  Implementing  Interfaces. Multiple
inheritance and polymorphisn.

Text Book 1: Chapters &9, and 10. b
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UNIT IV:

Packages: Basies ol packapes. System packages. Creating and avvessiapackitees.
Creating user detined packages, Adding class (o a package.

Fxeeption Handling: Using the main keywords of exception handhing: v, cateh.throw.,
throws and finally: Nested try, Multiple cateh staiements. Creating user defined exeeplions
Text Book 1: Chapters 11 & 13.

Text Books

Lo Balagurusweamy B (2023). Programming with JAVA: A Primer. 7th cdition. Tdia:
NeGraw Ul Hducation
2. Schildt, Tl (2022). Java: The Complcte Reference. 124 edition N Graw il
Education.
Reference Books
I Aruncsh Goyal. The Exsentials of JAVA, Khaima Book Publishing Company Privaie

Limited. 2012,

£

Tanweer Atam. Core JAVAL Khanoa Book Pablishing Company P Tooted. 200s,
300X Daniel Tiang, Introduction to Juva Progranming, 7th Ldition. Pearson 200N,

S. Malhoua and S. Choudhary, Programming in Java, 2nd diion. OxiordUngeeeran
Press. 20144

Web Resources

vy
e

P
4

List of Practical:
Write a program (o vead two numbers from uscer and print their product.
Write a program o print the square olonamber passed through command ine arpuments.
Weite o program o sead the name and surname of a student thiroagh command line
arguments and print a welcome message for the student,
Write a Java program to find the largest number out of n natural numbers.
Write a java program to ind the Fibonacci series & Tactorial ol a number using recursive
and non recursive functions.
Write ajava program w multiphy nwve given matriees.
Weite a Java program for sorang a given List ol names in ascending order.
Write a Java program  that checks whether @ given string s o pahindrome oy not
EX:MADAM is a palindrome.

Write @ java program (o read nnumber of values i an array and displas soim reverse order,

10. Weite a Java program (o perform mathematical operations. Create o chass called AddSuab

with methods o add and subtract. Create another elass calledMulldiv thae extends from
AddSub elass o use the member data of the saperclass: MulDiv should have methods 1o
muluply and divide v maim function should acceess the mcthods and portonm the

mathematical opersiions.

1. Create  JAVA cluss cadled Stodentwith ihe follow ing detils as varrables waithin i
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a. USNUNAMIL BRANCH, PHONE, PERCENTAGE
b. Write a JAVA program to create n Student objects and print the USN Nume. Branch.
Phonc. and pereentage of these objects with suitable headings.

- Write aJava program that displays the number of characters. lines and words in a text.
3. Write a Java program (o crcate a class called Shape with methods called getPerimeter() and

getArca(), Create a subelass called  Cirele  that  overrdes  the  goePerimeter(y  and
getArca() methods to caleulate the arca and perimeter of a circle.

- Write a Java program (o create a class Fmplovee with a method called caleulatesalary )

Create two  subelasses Manager and Programmer. Tn cach subcliss, overnde the
calcutateSalary() method to caleulate and rerunm the salary based on then spectiic roles.

CWrite a Java program using an interlace called "Bank™ having funcoen “rate ol nteresie)”

Implement this interface fo create two o separate bank classes 'SBIT and "PNXB w print
different rates of interest. Include additional member variables, constructors also in classes
SBIand "PNB

Write a Java package program for the clags book and then import the dat from the puckage
and display the result.

- Write a Java program for {inding the cube of a number using a package Tor varous data

tvpes and then import itin another class and display the results.
Write aJava program {or demonstrating the divide by zero exeeption handling.
Write at Java program that reads a list of integers [rom the user and rows an exeeption 1

any numbers are duplicates.

. Create an exception subclass UnderAge, which prints “Under Age™ along with the age value

when an object of UnderAge class s printed i the cateh statement. Wrie a class
exeeptionDemuo in which the mcthod testt) throws UnderAge exception it the variable age
passed (o it as araument is Jess than T8 Write mai() method also o show waorking ot the

progran.



Web Technologics

MDE. 0222305 Web Technologics hoor2zp 2 Credits

Coursc Objectives

COL: To understand the concepts and architecture of the World Wide Web. Narkup
languages along with Cascading Style Shects.

CO2: To understand the coneepts of event handling and data validation mechanisms.

CO3: To understand the concepts of embedded dynamice seripting on clicnt and server

side Internet Programming and basic full stack web development.
CO4: To develop modem interactive web applications

Prevequisite:

I Proficicncy in at least one programming lancuagce, such as Python. favae or Co -
Understanding of programming concepts such as loops, conditionals. tunctions. and data
structures Nke wrravs, hists.

20 Familizrine with object-orented  programming (OOP) principles. including classes.
objects. mheritance. and polymorphism.

Course Coutent:

Unit I:

Introduction to HITMI. history o IHTMIL Objective, basic Structures of ML fleader
Tags. body tags, Paragraph Tags. Tags for FORM Creation, TABI I FORM. TENTARI A,
SELECT. IMGL TFRAME FIELDSET, ANCIOR.

Lists in HTML., Introduction to DIV tag, NAVBAR Desiyn.

Introduction to CSS. types, Sclectors, and Responsiveness of a web pugc,

Introduction to Booltstrap, downloads’/linking. using classes of Bootstrap, understanding the
Grid System in Bootstrap.

Introduction to www. Protocols and Programs, Applications and development ools, web
browsers, DNSOWCh hosting Provider Scaing up of Windows Doy o web senvers,
Web hosting in cloud, Types ol Web Hosting.

Unit H:

Introduction to JavaScrpl: Functions and Events, Document Object mode! traversing using
JavaScript. Ouput Svstem i JavaSeript e, Adert, throughput, Input box. Console, Varrables
and Arravs i JavaSceript.Date and String handling i JavasSeript.

Manipulating CSS throngh JavaSceipt: Form Vahdaton like Roguired validawor. fength
validator, Pattern validator. Advanced JavaScript, Combinmg TTENTE L CSS and JavaSerpt
cvents and buttons, controlling vour browser. Introductton o AJAN. Purpose. advantages
and disadvantages. AJAN based Web applications and alternaives o AJAN.

Introduction o NN uses, Kev coneepls, DTD N sehemas, NSTONSH L and NS lenients
and vanstorming with XSET Introducthion to XITTMI

JSON: Introduction to JSON, Keys and Values, Types ol Values, Arrays. Obhjects



Text Books

I Laura Lemay. Mastering HITMIL, CSS & Java Seript Web Publishing, BPI3 Publications.
20106
5

2. Thomas A Powell, The Complete Reference HITMIL & CSS, Fitih dion. 2017

Reference Books
1. Silvio Moreto, Bootstrup 4 By Lxample, cbook, 2010.
2. Tamweer Alam, Web Teehnologies. Khanna Book Publishing, 2011

Web Resources
L. www javatpoint.com
2. wiww.w3schools.com

3.0 htps: wawwgeckstorgeeks.org web-technology/

Practical list of Proorams:
PART-A

[ Create your class ume table using table ag.

20 Design o Webpage for your college containing description ol courses, department.
lacultics, library cic. using list tags, href tags, and anchor tugs.
3. Creale web page using Frame with rows and columns where we will have header frame, lelt

frame. right framce, and status bar frame. On clicking in the lefi frame. information should
be displayed in right lrame.
Create Your Resume using HTMIL, use tex, hink. size, color and lisis,

5. Create a Web Page ot a super market using (interna) CSS)

6. Usc Inline CSS 1o format vour resume that you have created,

7. Usce EFxwernal CSS o format vour time table created.

Ko Use all the €SS (inline internal andexeernal) wtormat college web page that you have
created.

PART - B

) Write an HITNMI JavaSeript page to ereate login page with validations,

o —
~—

Develop a Simple caleulator for addiction. subtraction. multiplication and division operation

using JavaScript.

LS
~

Use Regular Expressions for validations in Login Page using JuvaScript.

Write a Program to retrieve date from a text file and displayving it using ATAN.

) Create XML (ile (o store Student Information like Register Number, Name. Mobile Number,
DOB, and Emuil-Id.

6) Create a DTD for (0).

7) Create XMJ.scheme for (0).

g) Create NSI e to convert XM file wo XHTMI fite.

9)  Write a JavaScript program using Swilch case.

w

10) Write a JavaScript program using any S cvents.

1) Write a JavaScript program using built in JavaScript objects.
[2) Write program tor populating values (rom JSON text.

13) Write a program to tansform JSON text 1o a JavaScript object.

—



Indian Constitution

VAC 02223006 Indian Constitution

Counrse Content:

Unit 1:

Unit 4;

The Constitution - lntroduction

The History ol the Making of the Indian Constitution
Preamble and the Basie Structure. and its interpretation
Fundamental Rights and Duties and their interpretation

State Policy Primeiples

Union Government

Structure ol the Indian Union

President  Role and Power

Prime Minister and Council of Ministers
.ok Sabha and Rajya Sabha

- State Gosvernmient

Governor Role and Power
Chiet Minister and Council of Ministers
State Sceretanat

Focal Admmistration

District Adninistranon
Municipal Corporation

Zila Panchayat

Election Commission

Rolc and Functioning

Chicl Llection Commissioner
State Election Commission

Suggested Learning Resourees:

I Eahies and Polities of the Indian Constitution by Rajeey Bhargava. Oxtord University

Press. New Delhi, 2008

1<

210710 2 Credits

- The Constitution of India by B.l. Fadia  Sahityva Bhawan: Noew edition (2017)

3. Introduction o the Constitution of India by DD Basu Lexis Nexis: Twenty-Third, 2018

edition

Suggested Soltware/Learning Websites:

-

e oo

bttps: www.constituion.org ‘cons/india/const.html
http: wawa legishative.govanrconstitution-of~indra

https://wwwser. gov.n-constiution

https: - wawwvtopprecom/guides:civies the-indian-constitution the-comstitution-of-indi



Cuses

Rustom Cavasjee Cooper v, Union ol India. ( 1970) | SCC 248

©  State of Rajasthan v Mohan Lal Vyas, AIR 1971 SC 2068 (confirmation of 4 private
monopols. nota violation of fundarental vight)

¢  NMithilesh Garg v Union of India, (1992) 1 SCC 168 ATR 1UU2 ST 20 (Rieht 1o cary
on business, not breached when it is liberalised) ~ —

¢ Chimtamanrao v. The State of Madhya Pradesh, ATR 1931 SC TS tseope of reasonable

restrictions inrelation w trade and occupation)

¢ Cooverjee B Bharucha v Excise Commissioner. Aymer. M Jush SC 220 (e

reasonableness ol the resticton imposed may depend upon the e ot e business

and prevarling conditions including public health and moralit |

e 1L B.Ibrahim v. Regional Transport Authority, Tanjore. ATR FOS3 S 70
o [larman Singh v REAT Caleutta, AR 1934 SC 190

¢ Dwarka Prasad Laxm Narain v. State of U.P_AIR 1954 §C 224

& State of Bombay v RALD. Chamarbaugwala, AR 1037 SC ovv

¢ Parbhani Transport Coop. Society Lid. v Regional Transport Authoriy. \arimaubad,
AIR 1960 SC 80|

e State of Bombay v. RN DL Chamarbaugawala, (1957) S.C.R. 874,

¢ G.KUICrishnan vs Stawe of Tamil Nadu, 1975 SCC (1) 373

Automobile Transport (Rajasthan) Lid. Vs State of Rajusthon, A HL (962 SO 1306

[ <]

Coursce Qutcome(s):

Upon completion of this course, students will be able 1o:

b Consttutional Framework: Analyze the Indian Constitation's hestory, Preamble,
Fundimentad Rights. and basie strueture,

2. Umon Government Structure: Describe the roles ol the President Primne Nhnister.
and the legistanve bodies (Lok Sabha and Rujva Sabhay.

3. State Government Mechanisms: Examine the powers of the Governor, Chiel
Ninister, and the State Secrctariat,

4. Local Admimistranon: Assess the functioning of focal govermmaent bodies like
Diswict. Administraton. Municipal Corporations, and Zila Panchavis,

5. Clectoral Processes: Analyze the role ol the Election Commitssion in conducting
free und fair clecuons.

0. Application ol Knowledge: Apply constitutional principles o comemporurs

pohitical issues and evaluate governance effpctiveness
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Probability and Statistics

CCO. 0322301 Probability and Statistics 310700 3 Credits

Coursc Objectives

COT: This course aims 10 make the students trained o handle randomness scientificallv
using theorv ol probability.

CO2: This course mtends 1o make the students able (o represent the statistical data in
systemiatic way and analyze 1t to draw meaningful information from ihen

CO3: Through plentitul examples and exercises. this course provides (he students scope
o apply probabilistic and statistical technigues o deal with the veal Tite problems.,

Coursce Content:

UNIT I
Basic concepls ol Statistics. qualitative and quantitative data. classificanon ol dot.
construction of frequency distribution. diagrammatic representation ol dula,

Measures of Central Tendency: Arithmetic mean. median and mode  their propertics
Measures of Dispersion: Range, mean deviation, quartile deviation. variunce and standard
deviation.

UNIT 11
Corvrclation: Detinition, scatter dhagram, types ol correlation, measures  Karl Pearson’s
correlation coclMicient and Spearman’s rank correlation cocflicient.

Regression: Tincar regression-{itting by feast square method and interpretation,

UNIT 111

Concepts of probability: xperiment and sample space. events and operations with events,
probability of an event, basic probability rules. applications of probability rules. conditional
probability.

Random Variables: Diserete and contmuous random vaviable, probabilite distribution ol
random variable, probability mass function, probability density function, expectation and
vanance ot a random variable.

Standard Probability Distributions: Binomial probability distribution. Poisson probabihiy
distribution. Normal probabiliny distribution.

UNIT IV

Sampling Distribution: Concept ol Population and Sample. paramceter and stutistic,
sampling distribution of sample mean and sample proportion.

Statistical Inference: Estimation and Hypothesis Testing (only coneept),

Hypothesis Vesting for a Single Popualation: Concepl of o hypothesis testing, wests
involving a population mean and population proportion (7 testand tiest). Chi square test for
independence ol autributes and goodness of it



Text Books

I. Manish Sharma, Amit Gupta, The Practice of Business Statistics. Khunna Book
Publishing Company, 2010 (AICTE Reconumended Textbook)

2. Das N. G, Statistical Methods. Combined Edition, Tata McGraw [Hi1L 20(6,

3. Ross Sheldon Mo Introduction to Probability and Statisties for Fogineers and

Scientists, O™ Edition, Elsevier, 2021,
4. Miller Irwin and Miller Marylees, Mathematical  Statistios with \pplications,
Seventh Edition, Pearson Education, 2005

Reference Books

1. Pal Nabendu and Sarkar Sahadeb. Statistics: Concepts and Applications, Sceond
Edition. PHIL 2013

Montgomery Douglas and Runger George C.. Applicd Statisties and Probability Tor
Enginecers. Wiley, 2016.

f\)

3. Reena Gare, Fngineering Mathematios, Khanna Publishing Touse, 2024

Web Resources
I, hips/mptelac.in/courses/1 11106112
2. hips://mptelacan/courses’ 11110504




Database Management Systems
CCO. 0322302  Database Management Systems JL:0T:HP 5 Credits

Course Objectives
COTL: Understanding Core Concepts of DBMS CO2: Proficicncy in Datbase Desiun and
SQL.

CO3: Application ol Advanced Database Techniques Prerequisite: Basic know ledge of Set
Theory.
Course Content:

UNIT I:
Introduction to Databases: Definition of Data, Database. and DBRNIS, Owverview  of
Databasce Applications, Advantages and Disadvantages ol DEMS, Roles of Database Users

and Administrators

Data Models: Introduction to Daa Models. Types of Data Models (1 herarchical. Network.
Refational, Object-oriented). Tmportance of Data Models in DI3MS

Database Design:Kevs: Primary Key, Candidaie Koy, Super Key, Forcign Kev, Composite
Key, Alternate Key, Unique Key, Surrogate Key,Constraints in a table: Primary Koy, Forcign
Key, Unique Keye NOT NUJLL CHECK, Entity-Relationship (IFR) Nlodel ) nuties and
Intity Scts. Attributes and Relationships, LR Diagrams. Key Constraints and Weak Ity

Scets, Extended IFR Features.ntroduction o the Relational Model and Relational Schema

UNIT 1)

Relational Algebra and Caleulus: Introduction to Relational Algchra, O pcerations:
Sclection, Projection, Scet Operations, Jom  Operations, DivisionTuple wud - Domain
ReJational Caleulus

Structured Query Language (SQT.): SQL. Basies: DD and DAL Neeregate Functions
(Mint). Max(). Sum{). Ave(). Count()). Logical operators CGANDC ORC NOT)Y. Predicates
(Jike. Between, Alias. Distinet). Clauses(Group By, Having, Order by top haniny. fnner
Jom. Natural Join. Full Outer Joimn, 1.eft Outer Jomn, Right outer Join. | quai Join

Advanced SQL: Analvtical querics, Hicrarchical querics, Recursive queries, Views.
Cursors, Stored Procedures and Functions, Packages. Triggers, Dynamic SQI.
Normalization and Database Design: Functional Dependencies: Armstrong'’s Avioms,
Delinition, Properties (Rellexivity. Augmentation. Transitivity). Types Clnvial, Non Trivial,
Partial and Full Functional Dependency). Closure off Functuional Dependencies. Normal
Forms (INF.2NJANT, BONE). Denormahzation.

UNTT HI:
Transaction Management: ACID  Properties. Transactions and  Schedules. Concurrent
Exceution of Jransactions. T.ock-Based Concuwrrency Control, Perlormance ol Tocking,



Transaction Support in SQI.Inroduction to Crash Recovery, 2P0 . Seriatizability. and

Recoverability, Introduction to Lock Management, Dealing with Deadlocks

Database Storage and Indexing: Data on External Storage. File Organizations and
Indexing. Index Nata Structures, Comparison  of File  Organizatons, Indexes and
Performance Tuning, Guidelines for Index Sclection, Basic Examples ol Index Sclection

UNIT IV

NoSQL Databascs and Big Data: hitroduction to NoSQLL Data NModels: Document, Key
value, Column Fonilve Graph, Ulses and Feaures of NO SO document databases. CAP
theorem. BASE s ACTDC CRUD operattons, MongaDB operators. Overvies ol e Data
Technologies: Hadoop, MongoDB. Cassandra.

Databasce Sccurity and Advanced Topics: Introduction (o Databuse Sceurity, s\eeess
Conurol. Discretionary Access Control, Introduction to Data Warchousing. OLAP. Data
Minimng

Text Books

1. Raghu Ramakrishnan, Johannes Gehrke, “Database Management Systems™. third
cdition. McGraw - [ill, 2018 4 o
Benjamin Rosenzweig, Tiena Rakhimov, ~“Oracle PILSQL by Example™ [ifth

i

cdition, Prenvice Tlall, 2015
30 Brad Daviey. "NoSQUL with MoneoDB i 2:F Hours™ st editone Sims Publishing.
2024

Reference Books
oRorth, Sithertz, Sudiarshan.”™ Database Svstem Coneepts™. Seventh -dition. MeGin -
HHEL2019), R.P Mahapatra, Govind Verma, “Database Management Systeins™ Khanna

Publishing Ttouse, 2025,

Web Resources

I hups: “oracle-base.com articles

Sl onorclc corords £ HRE T

List of Practicals:
I Draw an FR Diagram of Rewistrar Offiee
20 Draw an FR Diagram of Tospital NManagement Systen
3. Reduce The FR diagram iy question no b into tables

4. Reduce the ER diagram of guestion no 2 into tables

Consider the Tullowing Schema Supplien(SID, Sname. branch, ¢y, phone) Cart(PID,
Prame. color, price) Supphies(SIH, PID. qty. date supphed)

DDI. Commands
1, Create the above tables
2. Add a new attribute state m supplier table



Remove aribute city from supplicr table

Modily the data tepe of phone attribute

LU, B BN P)

Change the name ol atiribute city to address

0. Change a tuble’s name, supplicr to sup

7. Use truncate to delete the contents of supplics table
S, Remove the part table from database

DM, Commands

Lo Insertat Teast 10 records in tables supplier. part and supplics

2. Show the contents in tables supplier, part and supplies

3. Find the name and city ol all supplicrs

4. Find the name and phoneno of all supplicrs who stay in “Delhi®
5. Find all distinet branches ol supplicrs

6. Delete the record ol the supplicr whose ST1D is 204001

7. Delete all records of supplier table

8. Delete all records of supplhiers whosce city starts with capital A.

9. Find the supplicr names which have Ik in any position

10. Find the supplicr name where "R is in the second position

I Find the name ol supplicrwhose name starts with “V™and cnds with *.\°
12 Change the city of all supplicrs 10 "BOMBAY”

13, Change the city of supplicr *Vandana™ o ~Goa®

Queries with Constraints

d O

AN

~ N W

- Create the supplicr table with Primary Key Constraint

. Create supplics table with Foreign key Constraint

. Create a part rable with UNIQUE Constraint

- Create supplicr Table with Check Constraints

. Create Supplier table with Default Constraint Queries on TCI.
. Create Savepoints

. Rollback to SavePoints

S Use Committo save on Aggregate Functions:

1. Bind the mimmum, maximum. average and sum ol costs ol parls

2. Count the tota) number of parts present

3. Retrieve the average cost ol all parts supplicd by “Nike™ Queries on GROU P B3Y.
[TAVING AND ORDER BY Clausces

4. Display total price of parts of cach color

5. Find the branch and the number of supplicrs in that branclofor bramches which have more
than 2 suppliers

6. Find all parts sorted by pname in ascending order and cost in descendimg order

7. Find the branch and the number ol supplicrs m that branch Queries o Analy ticad.
ITierarchical, Recursive nature.

R Uind outihe St highest carning employee details.

9. Which department has the highest number of employees widi o sabaes above SRO.000,
and what pereentage of cmplovees in that department have a saliry ahove SXO0U0

10, Retricve emplovee table details using the hicrarchy queryand display that hicravehy padch
starting from the wp level indicating 101 is a leal and there exists wevele.



[T. What is the average salary for cmployees in the top 2 depariments with the hivhest

average salary, and what is the hierare

1y ol departments and sub-departments for these top

2 departiments?

12 Use recursion to retricve the employee table and display the resule in breadth st and
depth first order.

13, Write a recursive query to show the cquivalent of levell connect by root and
conneet by path

14, Use recursion to retrieve the employee table and display the result in depth first order
showig id, parent ad. levell root id. path and leat.

Querics on Operators

b Find the pname. phoneno and cost ol parts which have cost equul to or wreater than
200 and less than or equal o 600.

20 Find the sname . SID and branch of supplicrs who are in “locul™ branch or “elobal’
branch

3. Find the pname. phoneno and cost of parts for which cost 1s benwveen 200 and 600

4. Find the pname and color of parts . which has the word “NET™ anvawhere i s
phame.

S, Tind the PID and pname of parts with pname either "NUT or "BOFT

0. List the supplicrs who supplicd pacts on 1 may 20007 717 TAN 20207 O dec

2000

J10 Jan 20217

7. Find all the distinet costs of parts

Join Operators

J_'_»J !J

‘N

o —

-
3

4.

Perform fmer join on (wo ables
Perform Natural Join on two tables
Perlorm T.elt Outer Join on ables
Perform Right Outer join on tables

Perform JFull Outer Join on (ables Sct Theory Operators

Show the use of UNION operator with union compatibility
Show the use of intersect operator with union compatibihiy
Show the use ol minus operator with union compatibitity

Find the canesian product ol two tables

Queries on Set Theory Operators

19

fud

‘N

List all parts except "NUT and "BOLT" in ascending order of costs

display all parts that have not been supplied so far

To display the supplicr names who have supplied “green’ part with cost 300 Rupues

AND red™ partwith cost 00 Rupees.

To display the supplicr names who have supplicd “green” part with cost 300 Rupees

OR “red’ part with cost 400 Rupees. {ip"
5

To Display the name of suppliers who have supplicd all parts that ave “red” in color



PL/SQL Programs

1o —

*+

Write a PI/SQI. Code 1o add two numbers

Write o PLUSQLL code for Fibonacet series

Write o PL.SQL Codce for greatest of 3 numbers

Write a P1/SQJ. code for arca and circumterence ol a cirele

PL/SQL Prosrams on Cursors

Write a Program using CURSOR to displav S and city ol P orecord of
supplicr

Write a program using cursors to display the SID and City ot all supplicrs and then
prit the count of supplicrs.

PL/SQL Programs on Triggers, Procedures and Functions

Wrte a Program using TRIGGER on UPDATTL.

Write a command to Sece the cffect of trigger

Write a Program using PROCEDURE to increase the cost by Rs 1000 tor part whose
PID 1s passed as an argument.

Write a procedure to update the city of an supplicr whose SID and city are passed as
arguments and the procedure returns the name of supphier whose ¢ty is updated.
Write a function to return the total number ol supplicrs

Write a [unction Lo return the PID of parl, Tor which the part nime is passed

Write a function to find the sum total ol costs of all parts.

PI/SQL. Programs on tmiplicit Cursors

9

3.

Inserta reeord using "sROWTYPL
Write a code using P oeNOTFOUND, 2FOUND, “%ROWCOUNT

Write a code using *oTYPE

MongoDB Queries

I,

[RS]

)

el

0.
7.

)

oL

9.

Create a collection and insert documents into it using insertOne) and mscertd tanyv()
Select all documents in collection

Find the count of all supplicrs

Find all records that have city = “Delhi’

Retrieve al)l documents that have color equal to “red™ or “green’

Retrieve all documents where part name 1s ‘P17 or price is less than 200,

Update the record of *Geeta” wseteity  "Bombay " and phoneno -T2
Deleie all records where price is greater than S000

Display only the name and city of the suppher

10, Sort all suppliers on ity and display only the first two records.
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Python Programming
SEC 0322303 Pvthon Programming 20.:07:4P 4 Credity

Coursc Objectives:

COI: Develop modular Python programs.

CO2: Apply suitable Python programming constructs, built-in data structares using Pyvthon
librarics to solhve a problem.

CO3: Understand basic Data visualization and Fite handling in Py thon.

Pre-requisites:
Understanding of Problem solving techniques using a prograniming language wnd basic duta
structures.

Course Content:

UNIT I

Introduction: History and Application areas of Python: Structure ol Pvihon Prograny:
Identifiers and Kevwords: Operators and - Precedence; Basic Date Ovpes and - iype
conversion;Statements and expressions; Input/Qutput statements.

Strings: Creating and Storing Strings. Built-in functions for steings: string operators, Suing
slicing and joining: Formatting Strings.

Control Flow Statements: Conditional Flow statements: Loop Control Statements: Nested
control Flow: continue and break statements, continue, Pass and exit.

UNIT I

Functions: Built-In Functions, Function Detiniton and call: Scope and Tifetime of
Vartables, Default Parameters, Command Line Arguments: Lambda Functions: Assert
statement: Importing Uscr defined module:

Mutable and Immutable objects: Lists, Tuples and Dictionaries: Commonly used
Functions on lists. Tuples and Dictionaries. Passing T.sts. wples and Dictionaries as
arguments to functions, Using NMath and Numpy module for hst o imtegers and amays,

UNIT LI

Files: Types of Files: Creating, Reading and writing on Text and Binary Fifes:The
Pickle Module. Reading and Writing CSV Files. Reading and writing of esvand JSON files.
Exeeption Handling:  Try-except-clse-finally  block. raise  statement, hicrarchy of
exeeptions, adding exeeptions.

Data vistalization: Plotting various 2D and 3D graphies: Phstogram: Po chartss Sine and

COSINT CUrves,

Text Books:

Venkatesh, Nagaraju Y. Inuoduction to Python Programming. Khunna Publishing Housc,
2021,

Jeeva Jose. Introduction to Computing & Problem Solving Wit PYTHON. Khunna
Publishing House. 2023,

Sheetal Fanejie & Naceen kumar: Pvthon Progra Modular approach N Modualar




approach with Graphics. Database, Mobile and Web applications. Pearsen, W7
Reference Books:

I Think  Python. by Allen Downes, 2 ad cdition. 2015,
O'Reilly. hups: “drive.google.con lile d IpOPUlGAdSUNnQrO9-Q 11D pIVeNILSely
VICwW

2.

An mtroduction o Pvthon for absolute beginners, by Bob Do linz, Cambridge L,
30 Introduction to Computation and Programming using Pyvthon. by John Guttae. 2 id
cdition, 2016, PHI India.

Web Resourcees:
L. hups://www learnpython.ovg,

20 bupsAavwwaw3schools.convpython/delfauliasp

Practical {.ist;

Lo Write a program to (ind whether a number is a prine number.

20 Wit a program to print m raise to power n, where moand noare read [rom the user.
3. Write a program having a parameterised tunction that returns Troe or False depending

on whether the purameter passed is even or odd.
40 Write o program to print the summation of the Tollowing  series upto n
terms: -2 3-415- 617 n
5. Write a menu driven progeam to perform the Tollow ing operalions on srings using siring
built in functions.
a. Find (he frequeney ol a charuacter in a string.
b. Replace a character by another character in o string.
¢. Remove the first oceurrence ol a character from a string.
d. Remov e all occurrences of a charactey from a string.

6. Wrile a program that accepts two strings and veturns the indices of all the oecurrences off
the second siring 10 the Jivst string as a hist. 1t the second string s not present i the first
string. then it should veturn -1 _

7. Using Nunipy module write menu driven program to do following

a. Create an array flled with 1's

b Finvd maximum and moumum values [ron an array
¢. Dot product o 2 wrrays.

d. Reshape a 1-Darray o 2-D array.

8. Write a funciion (hat takes a sentence as put from the user and caleulates the frequency
ol each fetier. Use a vartable ot dictionary type to maintain the count.

9. Consider o wple tF (123792008100 Write o progiam o perforns following
operations:

A, Print contents of U in 2 separate Lines sueh that halt values come on one ine and other
halt i the next line.
b, Printall even values o't as another upte (2.
¢ Concatenate a tuple (2 (FE208) witht!,
d. Retorn masimum and nimimiumn vadue from b,
10. Write a function that reads a Iile filel and copics only atternative Imes o another file 1ile?.
Altemative lines copicd should be the odd numbered lines.,
L1 Write o Python program o handle a ZeroDivisionlaror exception when dividing a number



by zcro.

120 Write a program that reads a Bist ol integers from the user and (hrows an exceplion it any
numbers e duplicales.

[3. Wrile a program that makes usc of o function o display sine. cosiae. polvnomial and
cxponential curves.

14, Take as iput in the months and profits made by a company ABC over a vear, Represent
this data using a line plot. Generated hne plot must include X axis fabel naame  Month
Number and Y axis label name - Total profit,



Software Engineering

CCO 0322304 Softwarce Eagineering R SIS Y 3 Credits

Course Objeetives

COT: To Acquire a comprehensive understanding ol the soltware development liteevele
and its application in contemporary software cngineering prachices.

CO2: To Develop proficiency in project management methodologies and strategie
decision- making for successiul soltware project execution.

CO3: To Master the art of software design, development, and testing o produce robust and

clticiont soltware solutions.

Prerequisites: Basic understand ol Soltware, Applications, Programming fundimientals,
Course Content:

UNIT I

The evolving role ol software, changing nature of soltware, fayered teehnoloay. a process
[ramework, Process models: The watertall model. incremental process models. ey olunonary
process models. the unilicd process.

Agile software development: Agility Principles, Agile methods, Plan-dviven and agile
development, Extreme programming. Scrum, A Tool Sct for the Agile Process.

UNIT II:

Software Requirements Kngincering: Functional and non-functional reguirements. the
software requirements document, Requirements specilication. Requirenients enginecring
processes. Requirements clicitation and analysis. Requircments validation, Requirements
management.

Risk management: Reactive Vs proactive risk strategics. soltware vishs.visk rdentfication,
risk projection, risk refincment. RMMNL RMNM plin.

Project planoing- Soltware priving. Plan-driven development. Project seheduling, Agite
plaming. LEstmation technigues.

UNIT I

Design: Desien process and design quality, design concepts, the desiyne models software
architecture. data design, archiectural design, Basie stuctural modelmg. cluss diagrams,
sequence diagrams. collaboration diagrams. use case dugrams, component diagrams.
Testing Strategics: A strategic approach o software testing, test strategics for conventionad
software. black-box and white-box testing, validation testing. svstem westing. the art of
decbugging.

Product metrics: Soltware quality, metries for analysis modell mewies for design model.

metrics for souree code. metries for tesiing. metries Foe-ATTmenande.




UNIT NG

Quality Management: Quality concepls, soltware quality assurance. sofiwvire reviews,
formal technical reviews, statistical software quality assurance. soltwzre rehability,

Release Management: Release planning, development and build plans, velease strategies.
risk management. and post-deployment monioring.

Product Sustenance: Maintenance, updates, End of Hife. migration strategics.

Text Books
. Soltware  Eogineering, N.S. Gill. Khanna Publishing Tlouse, 20203 (AU

Reconmmended Textbook)

2.0 Software Engincering, lan Somerville, 9th edition, Pearson cducation.
3. Software Inginecring A practiioner’s Approach. 8th edition. Roger S Pressman,

Bruce
R. Maxim. Mc¢Graw il Education, 2015,

Reference Books

1. Stephen Schach, Software fngincering 7th ed, McGraw-[ il 2007

2. Sofltware BEngincering: Principles and Practice Hans vun V]




Basics of Data Analytics using Spreadsheet

DSE Basics of Data Analvtics using 1{:08:4p 3 Credits
0322305 Spreadsheet

Coursce Objectives

COT: Understand the basics ol dati analytics and its applications.

CO2: Develop proficiency in using spreadsheet software Tor data nwmipulution qnd arnalysis,

CO3: Build and use spreadsheet models for decision making & Communicate data mnsighis
effectively

Prerequisite: Knowledee on basics o mathematical & Stuistical coneepts sueh s

arithmetic, percentages, averages, and basic algebra.

Course Content:

UNIT Iz Introduction to Data Analylics

Understanding data and ts types (structured, unstructured, semi-structured 3 \What is Dala
Analytics- Types ol data Analyties-Importance of Data Analvtics- Applications of Dala

Analyties.

UNIT I: Data, Ethics, and Industry: Case Studies

Dawr Collection Methods - Different Data Sources & tormat - Data Cleaning and
Transtormation - Jandling Missing Dat and Outliers. - Fthical considerations in duta
analytics. - Rcal-world Applications o Data Analytics- Industiy speciiic applications
(finance, marketing, operations) - Case Study

Note: Case study is for discussion not to be considered for exaluation.
Text Books

[ ~Beginner's Guide for Data Analysis using R Progranmuming™ by Feeva Jose. Khanna

Publishing House, 2024,

1o

“Data Analvtices™ by VK. Jain, Khanna Boolk Publishing Company, 2024,
3. Exee! Daw Analvsis For Dumimnies” by Stephen L Nelson and 10 Co Nelsons John
Wiley & Sons: 3rd edition. 2016
Lo " Datas A nalvsis Using Microsolt Excel” by Michacl R Middleton. Thomison. Brooks
Cole, 3rd edition . 2004
Reference Books
Lo "Exeel 2019 Bible™ by Michael Alexander. Richard Kuslerki and John Walkenbach.
John Wiley & Sons, 25 Sept 2018

"Spreadsheet Modeling and Decision Analysis: A Practical Introduction o Business

1o

Analyties” by CIHTT Ragsdale, Cegage learnming asta pet. 2013

30 Mastermg Faeel™ by WebTech Solutions, Khanna Publishimyg THouse, 2024



saaskes of Dat Wnabves usiag Spreadaheot:
PART A: Understanding and Deseribing the Data

[ntroduction to Excel and Busic Fuuctions
[ Getting started with Exeel: Workbook, Worksheet, Cells, and Ranges
2. Data entry and basic formatting techniques
3. Using basic arithmetic functions: SUM.AVERAGE, MIN. AAN. ROUND
4. Introduction to cell veferencing: relative, absolute, and mixed

Data Importing and Pre-processing
Lo Importing data frem various sources (CSVtent files. web dat)
2. Data cleaning: removing duplicates, handling missing dota. and standardizimg
formats

3. Data ransformation: texi-to-columns, data validation technigues
Using the "Find &  Replace” and "Text  Functions™ (VT RIGHT,
MID. CONCATENATE)

Descriptive Statisties Using Exceel

I, Caleulating micasures of central wendeney: mean. median, mode

2. Computing measures ol dispersion: range, variance, standard dey tion
3. Creating and interpreting frequency distributions and histograms
4. Using kxeel’s "Data Analysis Toolpak" for basic statistical analysis PART- B:

Beyond the Basices: Visualizng and Communicating Ditg

Advanced Spreadshect Fanctions
Lo Using logical functions: [ AND, OR, FERROR
2. Lookup and reference tunctions: VIOOKUP, HLLOOKUP, INDEN. MATC
3. Dawageregation techniques: SUMIFS, COUNTIHES CAVERAGHTES
<. Texofuncuions tor data manipulanon: TRIM, CLEANC TEXNTRIGH U T RYTONHD

Data Visualization Techniques

I Creatimg various chaet types: bar, line, pre. scatter

20 Advanced charting technigues: cambo charts. dual-axis charts

30 Data visualizauon best praciices: choosine the tight chart foemaong, and sty ling
4. Creating and customizing PivotTables and Pivot Charts

Dashboard Creation

L. Introducton w dashboards: concepts and components

20 Using PivorTables and Pivot Charts for dashboard elemicnts
20 Applying conditional formatting for dynamyie visual cues

4. Creating interacuve dashbourds with shicers and timehne.,




E{

Feature Engineering
DSE 0322306 Feature Engineering H.grdp 3 Credits

Prevequisite: Basic knowledge of datd analvtics/machine learning and familiarite with any
programming language.

Course Content:
UNIT It Introduoction to Feature Enginecering

Introduction to Data and Features: Importance ol Features in Maclone earnme, Data 1y pes
and  featsres: Numerical, Categorical, Ordinal, Discrete. Contmuous. fnterval and
Ratio.Basic Feature Preprocessing: Thandling Missing Data. Data Cleaning. Feature Sealing.
Normalization, and Translformation.

UNIT 1: Feature Engineering Techniques

Technigues Tor Numerical Data: Binning and Discretization, Polvnomial wnd Interaction
lcatures. Categorical Data Techniques: One Hot Encoding. Label Encoding. Feature
extraction vs. feature selection, Steps in feature selection. Feature Selection NMethods: tilier.
Wreapper. and  Hybrid. Feature Reduction: Introduction and apphication of Principal
Components Analysis.

Text Books
Lo MLC Trivedis Data Scienee and Data Analvtics Using Pvihon Programmime, Khunna

Publishing House, 2024,

2. Zhengo Alices & Casaric Amanda. (2018). Feature engineering for machine learming:
Principles and wechniques for data scientists. O'Reitly Media, M,

3. Kalita, J. Koo Bhattacharvya, Do K & Roy, S0 (2023). Fundamentals o Data Science.

Theorv und Practice. Elsevier. ISBN-13: 9780323917780,

Reterence Boolks:
1. Duda, R, O., [art, P. 15, Stork, 1D (2007). Pavern classiVication (21-dy. John Wilev &
Sons, ISBN-13: 978-8126511167.

2. N, Bhaskar, Vasundhara, Machine Leaming. Khaona Publishing House, 2024
30MC Trvedic Peep Tearning and Newral Neowork MO Tivede Khunna Publishing

FHouse. 2024,

4. Ng. Andrew. (2018). Machine learning yearning (Dralt. MU Licensedy Gud fub. ISI3N-
10: 199957930X, ISBN-13: 978-1999579500.

S Han, hawer, Kamber: Micheline, & Per, lian. (20110, Dat mining: Concepts and
techmgues (3rd odoy. Morgan Kautimanu Publishers, ISBN 978-0 12381179

u

0. Tan. Pang-Ning, Steinbach, Michacl, Karpawne, Aoy & Nipme 020,




Introduction o date mining (2nd ¢d. ). Pearson. 1ISBN O78-933.1.40 10 1/,

7. Provost Foster, & Faweett, Tom. (20135, Data scicnce Tor busifiess: Wit Lounedd o
know about data mining and data-analytic thinking. O'Reilly Media. Ine.

8. Galli, Soledad. (2020). Python feature engineering cookbook: Over 70 recipes for
creating. engineering, and transforming (eaturces (o build machine learmning models.
Packt Publishing, Taimited.

9. Niclsen, Aileen. (2019). Practical time scries analysis: Prediction with statisties and
machine learning. O'Retlly Media.

10. Rajiv Chopra, Deep Learning. Khanna Publishing Touse, 2024,

I Jeeva Jose. Machine Jearning, Khanna Publishing Housce, 20244

12.Chollet. Frangois. (2017). Deep learmning swith Python, Manning Publications. TSN
9781617294433,

Course Outcomes

COT: Understand the importance of featares in machine learmimg and diticrentiate bens een
varous types ol dati and features (structured vs, unstructured. catceorical. numerical.
text, and date~-time),

CO2: Apply basic feature preprocessing techniques such as handling missing data. Jda
cleantng. and feature scaling ind normalization.

CO3: Implement feature engineering techniques for numerical datac including binning,
diseretization, polvnonmial and interaction leatures. and log transtormation,

CO4: Utilize categorical data techniques. such as one-hot encoding and label encoding, and
understand feature selection methods, inchuding fler and wrapper imnethods.

CO3: Perform feature transiormation usig (eehniques like Principal Component \niadvsis

(PCAY and understand its application in machime fearnime.

e 5

LLARB: Engeinecring Laboarators Prerequisite:

Knowledge ol Python Programming language

LAB Experiments

The lab cxperiments can be implemented in Python using relevant hbrarvies such as numpy,
pandas, skleam, nitk, matplotib, and scaborn. Kagele datascts, public repostories (e, UCH
Machine [Learning cte.). or generated dataseis can be uscd tor conducting  the

experiments. Experiments may be conducted on numerical. image. or time series datiscts.
Suggested tist of Faperimonts (notlimited to):

[ Handle missing values in columngs) ol o dacasct. For example, B msssmg values with the



N

0.

9.

10.
I
12.
13.
14,

16.
[7.
18.

mean/median/mode ol the columns such as “Age™, “Jleight™. "Weight' Grade™ for a datascet.
Clean a datasct by identifying and removing invalid data entrics. For example. o datasel
having columns 'Namce', *Gender™ and "Age’ where 'Name' contains ‘valud data’.

Scale numerical features using Min-Max normalization for a dataset with columns Tike
Height', ~Weight'

Perform exploratory data analysis and visualize data distributions using histogrins and
boxplots.

Compute and visuatize the correlation matrix of a dataset with 2 or more columns,

Bin numerical data into discrete itervals for a dataset with a columin contaming numerical
values.

Create polynomial and mteraction features trom numerical data mow dataset with two
columns.

Apply logarithmic translormation (o skewed numerical feaiwres ino dataset swoth cohumn
Distance’.

Perform one-hot encoding on categoncal features 10 o dataset with coluinn "Category’
containing categorical values. The distinet values in the Category Teature are [Good. Better,
RBest] and Gender [Male, Female].

Preprocess text data (tokemzaton) for a dataset with a colunn "lest',

- Preprocess text data (stemming) for a dataset with a column "Text'.

Preprocess text data (Jemmatization) for a dataset with a column "Text'.
Convert text data into a Bag-of-Words representation for o dataset with o column et
Apphy TE-IDF transtormation to text dat for o column "Tex(’,

CPerform image augmentation (resizing, normalization. rotation. translution) Tor et

ofimagcs.
Perform image augmentation resizing for a set of images.
Perform image augmentation normalization for a set ol images.

Perform image augmentation rotation for a set ol images.

. Perform image auugmentation translation for a set of images.

. Decompose a time series into trend. scasonal, and residual components toradatascet witha

column "TimeScries’

. Perform Principal Component Analysis (PCA) on a dataset and visualize the Tirsy

twoprincipal components,

Coursc Qutcomes

COlL:

CO2:

CO3:

Demonstrate  proficiency in handling and  preprocessing . missing  datas including
[lingmissing values and cleaning invalid data enuies.
Apply featyre scaling techniques, such as Min-Max normalization. and porform explorators
data analysis through data visualization methods Tike histograms and boxplots,
Implement feature engineering techniques, including binning. polynomial feawre creation,
and logarithmic translormations on numerical data.

CO4: Perform text data preprocessing tasks. such as tokenization. stemming. fernmatization.nd

COS: Apply image and time series data avgmentation and decomposition technigues to enhance ™

apply TF-IDF and Bag-oi-Words translormations.

and analvze image and (ime series data.



ANY ONE OF THE VALUE ADDED COURSE Conducted by the College/Institution

Yoga and Physical fitness/Sports Management/NCC/NSS/Disaster Manaecment

VAC Yoga and Physical fitness Or:om:4p 2 Credits
0322307 /Sports Management/NCC/NSS/Disaster
Managenient

Note: All the theorcetical contents shall be delivered through the practical w orkshop
mode only. No class room teaching is encouraged in this course.

Yoga course is designed 1o provide students with a comprehensive understanding, of
physical fitness, wellness, and nutrition. This course explores the meuning and importance of
voga In the modern erac the role of sports in maintaining physical Timess. and the varous
components of physical wellness. Students will also Tearn about the stgnificance of nutrition
and weight management. cquipping them with the knowledge o promote @ healthy and
balanced lifestyle. Through this course, students will gain msights into the hotisoe approach
to health and well- being.

Course Objective(s):
Understand yoga's significance and its practical applications Tov holistic well-beng.
Explore subtle encrgy systems and their role in enhancing heatth thiongh vogic practices.
Foxamine various paths of voga to foster self=realization and spiritual urow th.
Master the faght Laimbs of Yoga for physical, mental. and spivitual hamiony.

Apply yogic principles o manage psveho-somatic atllments and promote resilicnee.
Course Content:

Unit-1
e Yooeu: Meaning and delinition
o [mportance of yoga in 2 1st century

e Introduction to Yogic Anatomy and Physiology

e Noua & sports. Yoga for healthy lifestvle

o Types of Yoga: - Hatha yaga, Taya yoga, manira yoga,

e Dhakti voga, karma yoga. jnana yoga. raj yoga

o Study ol Chakras. Koshas, Pranas. Nadis. Gunas. Vaxvus and i application in Yogic

pracucees.

e  Ashtang Yoga: - Yama. wivama, asani. pranavama. Pratvabar, dharma dhyan
Samadhi
- Benefits, Utilities & their psychological impact on body and mind. According 1o
yoga coneept of normality in modern psyvchology, concept ol personality & its

development, yogic management ol psycho-somatic ailmenty AITGUON. QINTCIV.
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Unit -3

[J]

depression

Sports for Physical Fitness: Meaning and definition

Physical Activity  Coneept. Benefits of Participation in Physical Lenuvines
Components and Sienificance of Physical Fitness -Health, Skl and Cosmetic
IPiness

Types ol Physical Activities Walking, Jogging. Running, Calisthenics. Rope
Skipping. Cycling, Swimming. Circait Training, Weight training. Ady enture Sporls
Principles of Physical Fitness, Warming Up, Conditioning, Cooling Down. Methods
to Develop and Measure Health and Skill related components ol Phvsical Fitess
Measurement of Tealth Related Physical Fitness (JIRPF)

Physical Weliness: Concept. Components

Types ofwellness: psychological. sociul, emotional. and spiritwl,
Significance with reference o Positive Lifestyle 2.2

Concepls of Quality of Lile and Body Image

IFactors affecuing Wellness

Wellness Progranmes

Unit-4: Nutrition and Weight Management

124

Concept of Nutrients, Nubrition, Balanced Diet, Dictary Aids wd Gimmicks
Eneray and Acovity- Calorie Intake, Energy Balance Fquation
Obesity - Coneept, Causes, Obesity Related calth Problems

Weight NManacement through Behayioural Modificutions

Text Books / References:

]

@

@

Anand O P Yog Dawra Kaya Kalp. Sewasth Sahitya Perkashan. Kanpur,

Brown, LI Nutrition Now Thomson-Wadsworth,

Corbin ctal.fitmess & Wellness-Concepts, MeGran il Publishers. New
York.U.S.A

Corbin. C. B.. G. J. Welk, W. R Corbin, K. A. Welk. Concepts ol Physical
Fitness: Acuve Titestvle tor Wellness, NeGraw [T New York, CSL

Hoceer. W W K oand S.AL Tocger Principles and Labs Tor Fimess and Welhess,
T honson Wadsworth, California, UISA,

Hocger, WWO & S0 Toeger Funess and Wellness. 7th Ed Thomson
Wadsworth. Boston, USA.

Kamlesho N L& Singh, ML KLY Physieal Education (Naveen Publications).

Kansado DKL Tent book ol Applied Meuasurement. Bvaluation & Sports Sclection.
Sports & Spiritual Science Publications, New Dethi,

Kumuri. Sheela: S., Rana, Amnae and Kaushik, Scemad Finess, Nerobies and
Gym Operations, Khel Sahitya, New Delhi

Fumpking AL ntroduction o Phvsical Educaton, Fererse scence imd Sporis
Studics. NMeGraw Thll, New York, U.S.A.

Sarin Ny Youa Duwara Rogon Ka UpchhardChel Sahitya Kendis



Savard, M. and C. Svee The Body Shape Solution (0 \Weight Foss and \ellness: The

Apples & Pears Approuch  Losing Weight, Living | onger. and | cehing Tealthier

Atria Books, Sydncy, Australia.

¢ Sicdentop. Do Introduction to Physical Fducation. Finess and Sport. MeGraw il
Companies Inc., New York, USA.

@ S Swami Ramas. Breathing. Sadhana Mandir Trust. Rishikesh.

e Swami Ram Yoga & Married Lile Sadhana Mandir Trost. Rishikesh

Course Quteome(s):
Lo Gama comprehensive understanding ol yoga and its modem applications tor holistic

well-being.

i Demonstrate proficiency in yogic anatomy and phvsiolooy, enhancing Ao practice
and promoting physical and encrgetic balance.

i Master the Eight Limbs of Yoga and comprehend their psyehological inipact.
fostering personal growth and seltf-realization.

v.  Integrate yoga principles into sports and physical fitness activities 1o enhanee
perfomance and prevent injurics.

v.  Develop skills in wellness management and nutrition

Sports Management course is designed to provide undergraduate students wid o broad.
foundational understanding of the dynamice field of sports management. 'his course will
familiarize students with the fundamental principles and concepts ol sports management,
mcluding s scope. organizational structure, and ethical considerations, Students will wain
msights into the roles of marketing and sponsorship tn the sports imdustry. as well s
develop proficieney i [inancial management Llechnigques specilic o spurts organizations,
Additionally, the course will explore the application of analyvtics and teehnology i sports,
enhancing the strategie decision-making and fan engagement capabilities.

Course Objeetive(s):
. Understand the fundamental principles and concepts of sports nunagement.

mcluding its scope. organizational structure, and ethical constderations,

1. Analvse the role o markeung and sponsorship m the sports indusoy . with a focus on

branding. tivget audience segmentation, and event manugement,

iii.  Develop proficiency in inancial managenient techniques specitic to the sports

mdustry, including revenue generation. Cost management, aiid iy estment strategies.

e Bxplore the application ol analytics and technology tn sports. meluding performance

avaluation, strategie deciston-making, and fupen@igement.




Apply theoretical knowledge to practical seenarios through case studies and projects.

fostering critical thinking and problem-solving skills m sports munugement contesis.

Course Content:

Unit [: Introduction to Sports Management

®

®

Delinition and scope of sports management

Significance of sports management in socicty and its evolution over time
Organizational structure of sports: amateur, professional. and non-profiv entities
Roles and responsibilities of key personnel: managers. coaches. and agents
Governance bodies (n sports: FIFAL1OC, and NCAA

Legul issues: contracts, negouations, intelleetual property rialins

Lthical considerations; fair play and doping

tnit 2: Sports Marketing and Sponsorship

@

¢ ©

©

@

Unique aspeets of sports marketing

Fan cngagement strategics

Target audience identification and segmeniation
Branding strategics {or sports teams and athletes
Sponsorship and endorsement deals

Negotating and managing partnerships

Lvent management: planning, organizing, and promoting sports ¢vents

Unit 3: Financial Management in Sports

®

€

Revenue gencration in sports: ticket sales. broadeasting rights, merchandise sades
Financial models: budgeting and forecasting

Cost management: plaver salaries, facility expenses. operational vosts

Iy estment opportwnties in sports

Risk management technigques specific (o sporls organizations

Unit 4: Sports Analyvtics and technolopy

[+

6

®

€

[ntroduction (o sports analytics

Fvaluating player performance

Devising game strategles

FFan cngagement through technology

Analvtical wechnigues: statistical analysis. data visualization. predictive modeling
Key perfomance indicators (KPIs) in sports

Applications ol analytics: talent scouting, injury prevention, perloruice
oplimization.

Text Books :

I

Pedersen. PN Thibaul, [0 & Pedersen. P ML (20390 Contempuorian

Sport Management. Human Kinetics.
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~ O

10.

19.

20.

Hoyve, R Smith, AL C T Nicholson, Mo etal. (202 1), Sports NManagement:

Principles and Applications. Routlcdge.

Chelladurai, P., & Kerwin, S.(2017). Introduction to Sport NMunagement: Theory and

Practice. ITuman Kingetics.

Hove. R, Cushellv, G & Nicholson, M. (2019). Sports Governanee: A Guide for

Sport Orvgamzations. Routledge.

Conrad. M. (2018). The Business of Sports: A Primer for Journalists. Rotdedge.

Shank. M. ). (2019). Sports Marketing: A Strategic Perspective. Pearson,

Collett, P.. & Fenton, W.(2019). The Sponsorship Handbook: Essential Tools, Tips

annd Techniques Tor Sponsors and Sponsorship Seckers. Kogan Page,

Fullerton, S, Jrc & Funk, D Co{2019). Sports Markcting: o\ Practical \pproach.

Routledge.

Conrad, M. (2019). Winning in Sports Business: Essential Nlarketing, Finanee,

and Management Strategics. Routled
McCarty, 1. A, & McePherson, G. (
Caribbean Experience. Routledge.
Brown, M. T., Rascher, D., & Leeds, ML AL (2017). Financiad Nanagement in the
Sport Industry. Routledae.

ge.
2019). Sports Event Managenment: The

Wintree. J. AL & Rosentraub, M. S (2017). Sports Finance and Management: Real
Estate, Entertaiment, and the Remaking of the Business, Tay Tor & Francis.

Foster, G OReillve N & Cuskelly, G (2018). Sports Busimess Management:
Decision Making Around the Globe. Routledge.

Brown. M. T.. & Shick. D. M. (2019). Financial Management in the Sport Industry.
Routledge.

Conrad. M. (2018). The Business of Sports: A Primer for Journalists. Routledec
Alamar, 3. C.(20)3). Sports Analvtics: A Guide (or Coaches. NManavers, and Other
Decision Makers. Columbia University Press.

Miller, T. W. (2019). Sports Analytics and Data Science:r Winning the Game
with Mcthods and Models. FT Press.

Marchi. M., Albert. J.. & Baumer. B. (2014}, Analyzing Baschall Data with R.
Chapman and JHall CRC.

Schumaker, R, P Hwang, RUS. Y.L & Chend T (20105, Sports Data Mining,
Routledge.

Alamar, 3. C. (2013). Sports Analytics: A Guide Tor Coaches, Managers. and Other

Decision Malkers. Columbia University Press.

References:

Course Outcome(s):

i

Demonstrate a comprehensive understanding ol sports mandgement prineiples.

including organizational structures, legal issues, and cthical considerations

Evaluate marketing stratcgics and sponsorship opporianitics i the sparts




industry, devising cffective branding and promotional campaigns.

i Apply financial management techniques 10 analyze revenue streams. control costs.
and make informed investment decisions in sports organizations.

e Ulilize sports analyties tools and technology to enhance performance evaluation.

strategic planning, and fan engagement initiatives.

v.  Synthesize course concepts through practical applications. demonsirating the ability

to address real-world challenges i sports management seeniarios.

This course develops essential skills in discipline, Icadership, and tictical operations
through structured curriculum and practical exereises. [ emphasizes the role ol Wdrills in
fostering discipline, leadership, and wamwork, and includes comprehensive weapon
handling training with a tocus on safety protocols. The course teaches map reading.

understanding topographical features. and navigating diverse errains. Practical units cover

the history and objectives of the National Cadet Corps (NCC). various mancusers. parade
Jormations. saluting protocols. and tield and buttle craft techniques. By the end. fearners will
master discipline, feadership, weapon handling, and wetical decision-making, eliectively
utilizing terrain features for strategic advantages.

Coursc Objective(s):

I Understund the foundational role of drill s fostering discipline and leadership

withina group. enabling effective command towards achiey img conmmon goals,

2. Appreciate the importance of grace and dignity in executing Joot ditll mosements.
recognizing thewr significance in enhancing performance and teamworh,
,

3. Comprehend the eriticality ol weapon handling and derailed salety micasures.
cmphasizing the importance of accident prevention through sirict adherence 1o
salety protocols.

4. Develop an awareness of diverse terrain (ypes and their sbategic signilicance in

battle craft, cnabling intformed dectsion-making and cffective utilization ol werran

features for tactical advantage.

Course Content (Practical):

Unit I:

Overview of NCC. its history, aims. objectives. and organizational siracture, Ineentives and
duties associated with NCC cadetship: Maneuvers: Foot drill, Word ol Commund, Attennon,
and stand at case. and Advanced mancuvers tike turning and sizing: Parade Tormations:
Parade line, open tine, and closed Tine: Saluting protocols. parade conclusion. ind dismissal

procedures. Marching styles: styte march, double time march. and slow murcls



Unit 2:
Weapon Traming. Tandling fircarms, Inroduction and characteristios of the 20 rifle:

Handling Fircarm techniques. cmphasizing safety protocols and Best practices.

Unit 3:
Map Reading (MR): Topographical forms and technical erms. includine relicl. contours.,
and aradients. crucial Tor understanding terrain features: Cardimal PO ngetie variation

and grid convergence

Unit 4:
Ield Craft & Batte Craft (FC & BCy: Fundamental principles and tlechniques exsential for
cifective field and batle craft operations: Methods of Judeing  distance. including
cstimation, pacing, and visual cucs )
Referenees:
e DGNCC Cadet's Hand Book - Common Subjects -All Wings
¢ Tiwari. R(2019). NCC: Grooming Ieeling of National Integration, Leadership and
Discipline among Youth. lidwin Incorporation.
¢ Chhetri, RIS, (2010). Grooming Tomorrows Leaders. The Nationad Cadet Corps,
o Diredtorate Greneral Satonad Cadet Corps (2003). National Cadet Corps. Youth in
Action.

& NVanshpal, Ravi 20200 The NCC Days, Notion Press.

Course Outeome(s):

I Mastery ol Discipline and Leadership through Drill Learners would demonstrate
the ability to cffectively command a group.  lToster discipline. and  work
collaboratively towards achieving shared objectives.

20 0 Mastery of Grace and Dignmity 1n Foot Dnill Performance Learners would
demonstrate an understnding of how these gqualities enhunee pertormance and
foster tcamwork within a group scrting.

Proficient Weapon Handling and Safety Adherence T earners would shuwease w

L

thorough understanding of the criticality of safety measures. emphasizing aceident
prevention through strict adherence to safety protocols.

4. Enhanced Tactical Awareness and Strategic Decision-Naking Teamers woukd gain
the ubihty 1o make miormed decisions and eficetvels utihize werram features

gamn tactical advantage during operations.

SMAKR SN

This course provides students with an in-depth understanding of” the National Serviee
Scheme (NSS). including s history, philosophv. @ims, objectives, wnd organtzational
structure. I equips students with knowledge about vanous NSS programimes and activities.
emphasizing their relevance and mportancee. The cowrse also devetops skils m communi

mobtlization, tcaching students  ellfective  technigques for enaaging  and mobilizing



conmunity stakeholders. Additionally. it cultivates an appreciation for volunteerism and
shramdan (voluntary Jabor). highlighting their tole in community development mitiatives,
By the end of the course, students will have a comprehensive understanding off NSS.
enhanced leadership and cam-building skills. and a strong sense ol social awareness and
patriotism.

Course Objective(s):
1. To provide students with an understanding of the history, philosophy. and basic coneepls
of the National Service Scheme (NSS).

To familiavize students with the aims, objectives, and organizational structure of NSS,

o

3. Tocquip students with knowtedee about NSS programmes. activities, and therr reles anee

3

Lo Todevelop an understanding of commumty mobilizanon weehmques and ther mportance
m NSS activitics.

5. To cultivate an appreciation for volunteerism, shramdan (voluntary Tabor). and their role

m community development initiatives.

Course Content:

Unit 1: Introduction and Basic Concepts of NSS
National Service Scheme (NSS) - historv. philosophy., and fundamental coneepts, aims and
objectives, providing clarity on the organization's overarching goals. Symbols of NSS

[mbiem. MTag. motto, song, and badge: Organizational structure ol NSS

Unit 2: NSS Programmes and Activitics

Diverse programnies and activities conducted under the acais of the National Service
Scheme (NSS): Signilicance of commemorating important days recogiized by he T med
Nattons. Contre, State Government, and University: Fxamination of the methodology for
adopting villages slums and conducting surveys: Financial paticrns ol the NSS schenie

Unit 3: Community Mobilization

Dynamics of communits mobihization within the [ramework ol the Nanonad Service Scheme
(INSSH: Functionimg ol commenity <takeholders: The conceptual tenc ol conumumity

development

Unrit 4: Voluntecerism and Shramdan in the Indian Context: Roles and Motivations
within the NSS Framework

lithos of volunteerism and shramdan (voluntary labor) within the coltural context of Indi
and the framework of the National Service Schemce (NSS): Moutvations and constraints
shaping volunteer engagement: Role off NSS volunteers inmitianves such as the Swateh

Bharat Abhivan and Digital India

References:
I Ministry of Youth AfTairs and Sports, Government of India. (2022, Nutional Service
Scheme (NSS) Manual.

~

2. Agarwalla, S (2021) NSS and Youth Development. Mahaveer Publicabions
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12,

13
4.

Bhattacharva. P (2024). Stories OFNSS (English Version). Subiiyasree,
Borah. R. and Borkakoty. B. (2022). NSS in Sociocconomic De clopment. Unika

Prakashan,

Wondimu, 1L & Admas, G (2024, The motivation and cigieement ol student
volunteers in volunteerism at the University of Gondar, Discover Glubal Socien
201, 1-16.

Saha. A K. (2002). Iixtension Education -The Third Dimension Needs and
Aspirations ol lndian Youth. Jowrnal of Social Scicnces, 6(3). 209214,

Mills. S, (2013). “An instruction in good citizenship™: scouting ind the historical
g2eog
Geographers. 35(1). 120 134,

Mishra, §. K., Sachdev, .. Marwaha, N.. & Avasthi, AL (20161 Study of know ledac
and attitude among college-going students toward voluntary hlood donation from

raphics ol ciuzenship cducation.  Transactions of the Instituse of British

north India. Jowrnal of blood medicine. 19-26.
Mulkherji. B, (2007). Community Development in India. Orient | ongnians.

History Backgroumd o NSS and its Philosophy. Ams and Objectiy os

Ships: s osmantaacan NSSUG20URD .

9.%20%0201 listorical” « 20Back ground®u 200 » 20NSSYe20and” 201" 0P Inosophy.
Po20A MDAl

In Defence of Nationalism htps:/awvaww.mkgandhi.org/indiadreams chap03.him
Unlocking Youth Potential for Nation Building: Strengthening NYRS and NSS

hetps: - www.undpoorg fndia projects strenghtenimg-ny ks and-nss

Course Outcone(s):

[

Swdents will demonstrate an understanding of the history. philosophy, and objectives
of the Natvonal Scrvice Scheme (NSS), thereby fostering imcreascd social mvareness

and patriotism among them.

Students will be able to organize and conduct various NSS programmes and
activitics effectively and through it understand the importance ol teadership and
tcam building.,

Students will deselop skills i community mobilization and partoership butlding,
Students will appreciate the miportance of volunteerism wnd shramdan i socice(al

development and thus, be able to understand role of commumity participation.

In our capidly evolving 21st-century  world,  challenges emerge i diverse forms.

transcending borders and mtertwining economic, societal, and environmental realms. These

challenges profoundly affect vulnerable communitics, magnitving their suseeptibility o

chimate-related shocks and disasters. As we navigate through these complesities, it heconies

merveasinglhy evident that aligning strategies with global Sustainable Developnient Goals

(SDGK) across varivus ecographical scales 1s parumount  his alignment meorpartes



perspectives ot environmental sustainability. climate adaptation. and disaster resilicnee, In
light of these considerations, this course aims 1o cquip students with the know ledue and

sKills necessary o address and mitigate the impacts of disasters i o holistic manner.
Course Objective(s):

@ 1o provide understanding of the coneepts related to disaster
® to highlight the miportance and role of disaster manazement

® (o cnhance awarcness of instinrtional processes and management strategics o

mitigate the impacts of disasters

Course Content:

Unit 1: Concepts and Terminologies

Understanding key concepts of Hazards. disasters: Disaster tvpes and causes tGeophy sical.
Hydrological. Mcteorological, Biological and Atmospheric: Thumm-neide s Global trends in
disasters - Impacts (Physical. Socal, Feonomic. Political, Environmental and Psvehosocialy:
Defining Vulnerability  (Physical Vulnerability: Economic Vulncrabilitv: Social
Vulnerability)

Unit 2: Key concepts of Disaster Management Cycle
Components ol disaster management cvele (Phases: Response and - recoverv. Risk
assessment, Mitigation and prevention. Preparedness planning, Prodiction and warning);

Disaster risk reduction (DRR). Community bascd disaster risk reduction

Unit 3: Initiatives at national and internationatl level
Disaster Risk Nanagement in India and at mtermatonal Tevels Related policies. plans,
programmes and  legiskation: International strategy (ov disaster reduction and  other

TRITRITINSS

Unit 4: Emergency Management

Fxplosion and accidents (Industrial. Nuclear, Transport and NMinimmey - Spall (Oil and
Hazardous material): Threats (Bomb and errorist attacks) - Stampede and conllicts
Trainmg and Demonstration Workshops tat least two workshopsy be organized m
assoctation with the NIDM. NDRE, NCDC, Param Militavy, Fire Brigade. CISE o

administration cle.

Readings

1o Sharma. §.C.{2022), Disaster Management, Khanna Book Publishing.

20 Clements, BL W (2009): Disasters and Public Health: Planning and Response. Flsevier
Tne.

3. Dunkan. K., and Brebbia, CoAL (Eds)) (2009): Disaster NManaeement and FHaman
[lealth Risk: Reducig Riske Improving Outcomes, WIT Press UK,

4. Singh. R B0 teda 20006) Natural Hazards and Disaster Management: Valnerabiline and



Mitigation. Rawal Publications, New Delhi.

Ramkuwmar, Mu, (2009) Geological Hazards: Causcs. Conscquences and Nethods of

Containment. New India Publishing Agency, New Delhi.

6. Modh, S. (2010) Managing Natural Disaster: Tlvdrological, Nare and
Geological Disasters. Macmillan, Delhi,

7. Carter. N (1991) Disaster Management: A Disaster Management [andbook, \sian

Development Bank, Manila.

Govt. of India (2008) Vulnerability Atlas of India. BMTPC. New Delh.

9. Govl. of India (2011) Disaster Management in India. Ministry of lome ATirs. New
Delhi.

10, Matthews 1AL (2002) Nutural Hazards and Environmental Change. Bill McGuire,

lan Mason.

Ln

o0

F-Resources htp: wwwandmagovin en hip: nidm.govan hitps: wawawanisdrorg higpe
wwiwemdat.be hitps: wwwoweather.gov safety
https:/Avwav. preventonweb.net-risk/vulnerability

Course Outeomes:
Upon successlul completion of this coursce. students will be able to:
1. Articulate the eritical role of disaster management in reducing risks and
enhancing resilicnce
i, Identily and describe key institutional frameworks and processes in disaster

management,

i, Conduct risk assessments and develop disaster management plans for specific

SCCNarios
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Entreprencurship and Startup Ecosystem

CCO 0422301 Entreprencurship and Startup Feosvstem o U0P 2 Credies

Course Objective(s):

To understand Entreprencurship and its types

e To understand that nov all ideas can be turned mito viable bustess models and
auestimate business potential of an idea

o To undurstand different tvpe of finances available and Nmancing methods

e To be able 0 draft business plans on an identificd idea

e To understand the nuances ol operating o startup - Tow budect mauketing, stabilizing

opuerations, butld a team from seratch and scatimg the business

o To know what is a Family Busmess and how is it different from [-ooeprencurship

Course Content:
Unit 12 Introduction to Enwtreprencurship & Fannly Business
o Defnition and Concept of entreprencurship

e Lntreprencur Characteristics

Classiftcation of Jinlreprenceurs

[

Role of Intreprencurship in Fieonomic Development Start up-
e Knowing the characteristics ol Family business with discussion on few Indim cases

of Family Business like Murugappa, Dabur, Wadia, Godrep, Kuoloshar cte.

Unit 2: Evaluating Busincess opportunity
e Sources ol business ideas and opportunity recognition

e  Guesstimating the market potential ot a busimess ideu

Feasibilitn unalysis ol the dea

Industry. competition and environment analysis

Unit 3: Building Bloeks of starting ventures
o |.ow cost Marketing using digital technologies

e Tcam building from scratch

s Venrure Funding
o [Istablishing the valuc-chain and managing operations
e [.cualaspects ke JPR and compliances

Unit 4: Start-up Fcosystem



e Know the components of the starl-up ceosystem including Incubators, Aceelerators.
Venture Capial Funds. Angel Investors cte.

e Know various gove schemes like Start-up Lidia, Digial bndee NISNHE ce,

e Sources ol Venture Funding available in India

e Source ol Teehnology, Intelicctual Property management

Text Books (.atest Edition):

[. Startup India Leaning Program by Start Up Iodia avarlable a
wwiwstartupindia.gov.in

20 Entreprencorship, Rajeey Rov, Oxflord University Press

3. Entreprencurship: Successlully Launching New Ventures by R. Duane lreland Bruce

R. Barringer, Pearson Publishing
4. Family Business Muanagement by Rajiv Agarwal, Sage Publishine

SoocAnish Thwari 2003) “Mapping the Starip Feosvsiem in liadia ™ Feonomic: &
Political Heekly

6. Ramachandran. K. Indian  Family Businesses: Their survival bevond  ihree
generauons, 1SB Working Paper Series

References

Course Qutcome(s):
At the end ol the course. the student would be able to -

[, Understand basic butlding blocks of creating aventure

2. Be able o identify a business opportunity and transhate it into woviable business
model
30 fdently the elements of the Indian entreprencurship ceosyston and ke relevant

benetits from the constituents

4. Know the lesacy ol family businesses and key differentiations from
cntreprencurship



Computer Networks
CCO 0422302 Conputer Networks 3P 5 Credity

Course Objectives:

COJ: Understand the fundamental concepts of Computer Networks and their applications.
CO2: Develop problem-solving skills related to network design, implementation. und
troubleshooting.

CO3: Implement network protocols and conligure network devices.

Prerequisites:
I. Basic Newworking Knowledge: Familiarity with basic networkinge coneepls ~uch as 1P

addressing and network topologics.

[RS]

- Programming Skills: Ability o write basic network programs and scripls in laneuages
such as Python or C.

2

3. Operating Systems: Understanding of OS concepts related to nenworkima. such as process

management and memory aflocation
Course Content:

UNFT 1t Introduction to Computer Networks

Overview of Computer Networks: Definition and Objectives. Applications ind I xamples
Network Components and Architecture

Network Maodels: OSL Modcel: Lavers and Functions, TCPIP Model: [avers and Functions
Comparison between OSand TCP 1P Models

Network Topologies: Physical vso Toaical Topologies, Conmon Topotogies St Ring,
Bus. Mesho Hybrid, Advantages and Disadvantages of Bach Topology

Data Transmission: Analog vs. Digital Signals, Transmission Modes Simples, Tulin
Duplex. Full-Duplex. Bandwidth and Lateney

Networking Devices:  Routers. Switches. Hubs, Bridges, Gateways, Functiions

and Conligurations ol Bach Deviee.

UNTT UL Data Link Laver and Networking Protocols

Data Link Laver Fundamentals: Functions of the Data Fink Taver, Frammel Fovor
Detection. and trror Correction, Flow Control Mechanisms.

Fthernet:  Fthernet Stmdards and Frame  Strocture. NMAC Addressine and - AR
Iithernet Switching: Basie Concepls and Mcethods

Network Protocols:  Introduction o TCPIP Protocol Suite, T2 Addressing: TPy Eand 1PV
Subnetang and CIDR Nolation

Address Resolution Protocol (ARP): ARP Opceration and Tebfer ARP Spooling and
Security Conswderations

Virtual FANS (VEAANS): Concept of VEANs VEAN Taggimg and Conbieuration, Benetits

and L ose Cases



UNIT HE: Network Laver and ‘Transport Laver

Network Fayer: 1P Routing: Static vs. Dynamic Routing,Routme Protocols RIP. OSSP
BGP. Network Address Translation (NAT)

Transport Layver:  TCP vs. UDP: Characteristics and Use Cases, TCP Thandshake and
Connection Management. Flow Control and Congestion Control in 1'CP

Congestion Control Algorithms:  Techniques: Slow Start. Congestion Avoidance. Fasl
Retrunsmit, Fast Recovery. TCP Variants: TCP Reno, TCP Vegas.,

Quality of Service (QoS): QoS Principles and Mcechanisms, Differentiuted Serices
(DiffServy) and Tnwegrated Services (IntServ)

Network Sccurity Fundamentals: Threats and Vulnerabilitics, Basie Sceuriy
Mechanisms: Firewalls. VPNs. ncrypuiion

UNTT IV: Application Laver and Emerging Technologies

Application Layer Protocols: HTTP/HTTPS: Structure and Operation, F P SNITP,
POP3.IMAP: Protocols and Uses, DNS: Domain Name Svstem and Resolution

Network Applications: Web Browsing, Fimatl Communication, File Transter. Voice over
IP(\NGIPY and Swecamimy,

Emurging  Technologies: Software-Defined  Networking  (SDN). N ¢ tw o ok
FFunction Virtualization (NFV) Intermnet ol Things (1o'T) and Tts Impact on Nelworking
Network Management: SNMP: Simple Network Management Protocol. Network
Monitormg Tools and Techniques.

Future Trends in Networking: SG oand Bevond. Network  Autonrion and Artiticial
Tntelligence in Networking.

Text Books:

L. Andrew S. Tancnbaum, "Computer Networks”, Sth Lditon, Pearson Fducation. 2011,

2, James [ Kuvose and Keith WL Ross, "Computer Networking: A Top- Down A pproach™. Sthy
Idition, Pearson. 2021,

Reference Books:

1. Behrous A Forouzan, "Data Communications and Networkimg”. Sth Fdinon. NeGran

Hill Pducation. 2012,

20 Larry L Peterson and Bruce S Davies "Computer Networks: .\ Syatenis Approach™ oth

Edition. Moyrgan Kaulmann, 2019,

3 Bhavineet Sidhu An Integrated Approach o Compuier Networks, Khanna Publishing

[House. 20235,

4. Mastering PC T Trdware & Newworking, Khanna Publishing House. 2024

Web Resources:
1. Cisco Networking Academy - Online Courses and Resources
2. Networkl.essons.com - Tutortals on Varions Networking Topies

Lab Programs:
I. Conligure Basic Network Settings:
a) 1P Address Configuration
b) Subnet Mask and Gateway Scettings
2. Implement Network Protocols:
O Write o simple Python seript to perform DNS resolution,
by Tmplement a basic TP chient=server applicanion

3 N elhwvork Stimulation:



a) Use nenwork simulation tools (e.g.. Cisco Packet Tracer) to design and simulate
network topologies.
b) Configure routers and switches 10 a simulated cnvironmoent,
4. Performance Mcasurcnient:
a) Measure network performance using tools like "ping’, “traceroute’, and “iperf.
b)Y Analvze network tratlic using Wireshark.
SoImplement VAN
a) Configure VELANs on a swilch and verify using simulation (ools.
6. Sct Up a Stmple Web Server:
a) Deploy a basic web server and configure HITTP HTTPS aecess.
7. Network Sceurity Lab:
a) tmplement basie firewall rules and VPN configurations.
by Perform v ulnerability scamning and analyze results.,
8. Neowork Troubleshooting:
a) Diagnosc and resolve common network issucs.
lo

by Use voubleshooting commands and teehnigues (o ix connectiv ity prob




Design and Analysis of Algorithims

CCO 0422303  Design and Analysis of Algorithms JL:0T:0P 3 Credits

Course Objectivey

COL: This course envisions o impart 1o students the anderstanding ol busie
algorithny designing paradigms.

CO2: This course introduces the basic knowledge on how o analyse an aleoritim,

CO3: This course expects 10 enable a student to synthesize ofticient afgorithms in

common design situations and real-lite problems.

Prerequisiter  Knowledae of Data Structures
Course Content:

UNIT [ Algorithm What is an algorithm? Design and perlormance analysis of algorithms.
time complexity, space complexity. Asymplotic notations (O, . O} to mcusure aronth of o
function and application o measure  complexity ol alaorithms. Analvsis ol sequential
scarch. bubble sort selection sort. msertion sort. matix multiphcation, Recursion: Basie
concept. Analysis of recursive wlgorithms. Master's theorem.

UNIT [

The Divide & Conquer Design Technique: The general concept. Binary scarch. [inding the
manimum and ormmum. merge sort quick sort Best and o sworst case analysis Tor the
mentioned algorithms. Strassen’s matrix multiplication. I ower bound Tor comparison based
sorting.

The Greedy Design Technigque: The gencral concept. Apphcations o weneral Knapsack
problem. Nnding  minmmum weight spanning trees: Prm’s and - Kraskal's algorvithims,
Dijksua's algorithm for Anding single source shortest paths problem,

UNIT T

The Dynamic Programming Design Technique: The gencral concept. Computation ol
Fibonacer serics and Binonmial  cocllicients, all paic shortest paths problem tl-loyd-
Warshall's algorithm), 0.1 Knapsack problem.

Algorithms on Graphs: Breadih First Scarch Depthe st Scarch finding conneeted

components, depth tirst scarch of a directed graph. topological sorting,

UNIT TV

Limitations of Algorithmic Power: Backtracking Method: n-Queen problem: sum - of
subscts problem  fhamiltonian cireuit problem yertes cover problem.

Computational  Intactability: Overview  of non-determnnistic algorithms, PooNPoONP
Complete and NP-havd problems.



Text Books

. Gajendra Sharma, Design and Analysis of Algorithms, Khamna Publishing House
(AICTIEE Recommended Textbook)

Cormen Thomas 1. Loserson Charles . Rivest Ronald 1. and - Stein
Clifford. Introduction o Algorithms, PHI publication. 3¢ Fdition, 2009,

15

o Horowity Ellise Sabnt Sarta) and Rajasckaran Sunguthesar, Pundanmientals of
Computer Algorithms, University Press (1) Pyt Lad., 2012,
4. bevitn Anany, Invroduction to Design and Analvsis of Algoritdmns, 300 Tdition,

Pearson, 2012

Reference Books
1. Aho Alfred Vo Uoperoft John 120 & Ullman Jetfrev Do The Desien & Analysis
of Computer Algorithms, Addison Wesley Publications, Boston, 1983

2. Kleinberg Jon & Tardos Tivas Algorithm Design, Pearson Educauon. 2000

Web Resourees
[ hitps: nptelac.ncourses 106101060

2.0 https: www.es.umd.eduw~mounu 4S5 FLects 4S5 Heespdl



Artificial Intelligence
CCO 0422304 Artificial Intelligence I S Credity

Prerequisites:
Basic understanding of computer seienee coneepts. including data structures and algorithm.,
Proficiency in minimum une programming language. such as Pvthon.

Course Content:

UNIT 1: Introduction to Al

What is AI? Intelligent Agents: Agents and environment. the coneept ol Rationadity. the
nature ol cnvironment, the structure of Agents. Knowledge-Based Agenis: Introduction o
Knowledge-Based Agents. The Wumpus World as an Example World. Problem-solving:
Problem-solving ugents.

UNIT I: Advanced Scarch Techiniques

Uninformed Scarch: DES. BES. lierative Deepening Scarch. Informicd Search. Best it
Scarch, A% scarch. AO* scarch, Adversarial Scarch & Games: Two-player zero-sum games,
Minimax Scarch, Alpha-Beta praning. Constraints amd Constraint Satistuction Problenms
(CSPs), Backtracking search for CSP. Evolutionary Scarch “Techniques: hitroduction 1o
evolunonary algorithms, Geuetic algorithms, Applications ol ey olutionary scarch i A1
UNIT HI: Logical Reasoning and Uncertainty

Fogic: Propositional dogie. First-order prodicate fogic, Proposioonal versus st onder
mterence, Unificadon and liflting.  Inference: Forward  chaining, Backward  chuaining.
Resolution. Truth mamtenance systems. Jatroduction to Planning: Blocks World problen.
Strips: Hundling  Uncertaintics: Non-monotonic  reasoning,  Probabilisue reasoning,
Introduction o lruszv sct theory.

UNTT IN: Domains and Applications of Al

Domains in AL Introduction o Machine Learning, Computer Vision. Roboties, Nl
Language Processing. Deep Newral Newworks, and their Applications T spart Sustems: The
architecture and role of expert systems include two case studhes. eeal and Funcal Tssaes

Concerns related to AL

Text Books:
PooNLC Privedin o Classical Approach 1o dragicial Dnctirecrcoc Khomma Boalo Pabhishing

Company, 2024 (ATCTLE Recommended Textbook ).
20 Nilsson Nils ), Avdificial Iniclligence: A new Svanthesis, NMoreas Kaolunee Pablichers
Inc. San Ifrancisco, CALISBN: 978-1-35-8604067-4.

Dan W Paterson. ntroduction 1o -rtificial Intelligence & Eoperr Seaens. PLHI

]

jeamig 2010,
4. Rajiv Chopra. Data Science with Aredficial Intelligence. Machae Tearnme amd
Deep Learning. Khanna Book Pubhshing Company., 20241,
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9.

Reference Books:
o MLCOTviveds, Inroduction to AT and Machine Learning, Khanng |
Company. 20244,

1]

Prentice all

Jook PPublishing

Russell, Soand Norvig, PO Artihenal Intelhgence = A Modem Approach™ drd edition.

30 Van Thirum, AL & Kolsky, Co2020). Consiraint Satisfaction Problems: loorithms

and Applications. Springer

4. Rajiv Chopra. Machine Learning and Machine Intelligence, Khanna Book Publishing

Company. 2024,

Course Qutcomes:

CO1: Undersand the characteristics of ratonal agents, and the environnient wy w hich (hey

operate, and gain insights about problem-solving agents.

CO2: Gamn msights about Uniformed and Feuristic scarch technigues and apply them

(o solve search applications.

CO3: Appreciate the coneepis ol knowledge representation usine Propositional fogic

and Predicate calcuius and apply them for mference reasoning,

CO4: Obtain insights about Planning and handling uncertainty through probabiliste

ceasoning and furzy sels.

COS: Obtain a basic understanding of the AT domains and thewr applications and examine

the fegal and cthical 1ssues of Al

Artificial Intelligence Lab

Prerequisites: Basic understanding of algorithms and data structures (e.g.

ces. graphs,

lists). Proficiency in Python programming. including libraries like NETR for NP taishs.

ILAB Experiments

The lab experiments may be implemented in Python. Libravies Tike NETTR. Tensorilow

and Keras may be used for Machine learnimg experiments,

Sugeested list of Experiments (not limited to):
Demonstrate basic problem-solving using Breadth-First Scarch on a simple
Lmplement Depth=First Scareh (DFFS) onasmall graph.
Solve the Water Jug Problem using Breadth First Search (315 ).
Implementa T Climbing search 1o find the peak ina numerie datiset,
Apply the A* Scarch algorithm to find the shortest path ma bk erd
Implement the Minimax search algorithm for 2-player games. Nou Ny use
3 plies.
Solve the 4 Queens Problem as a CSP backtracking problem.
Use constraint propagation 1o solve a Magic Square puzzic.

Apply optimization technigques to ind the maxmmum aluc il

10. Represent and evaluate propositiondl Jogic expreasions.

erid.

aame treewtth



T Implement a basic rule-based expert svstem for weather clusstlication,
12, Implementa basic Al agent with siaple decision-making rules,
3. Implement a basic Rule-Based Chatbot.
(4. Using Python NITTK. pectorm the follow ing Natural Language Proces<ang (N P) taskstor
ext content,
a) Tokenizing
b) Filtering Stop Words
¢) Stemming
) Part ot Speech tagging
¢) Chunking
£} Named Lnoty Recognition (NER)
15, Performy Tmage classification Tor a given dataset using CNNU You may use Tensorflow
Keras.

Course outcomes:
COL: Apply Unintormed Scarch Algorithims and Tmpiement Heuaristic Scarch technigues
CO2: Analyze and Sohve Constraint Satisfaction Problems
CO3: Develop Rule-Based Systems
CO: Tplemient and Fvaluate Optmization Technigues

COS: Applv and illustrate the NLP coneepts



Data Visualization
DSE 0422308 Data Visualization 10141 3 Credits

Course Objectives

COT: Understand the fundanmentals of data visualization and its importance.

CO2: Team about visval pereeption and its impact on data mterpretation,

CO3: Lxplore the cthical considerations and challenges in data visuahzaton,

CO4: Study different types of visualizations and their appropriate uses.

COS: Udlize Power B (o create and customize various types ol visualizations.

Prerequisite:
Familiarity with using a computer, including file management and basic soliware navigation,
Basic knowledge ol data structures, such as tables and databases. Basie understandime ol dat

analysis concepts and Fanviliariny with data (ypes.
Course Content:

UNIUT I Introduction o Data Visuabzation

Definition and importance ol data visualization-Role of data visuahznon i decision
making- Types of dat (numerical, categorical. temporal. gcographicali-Data visualization
process (data collection, exploration, analysis, visualization. interpretation-Chadlenges and
Jimitations ol data visualization

UNIT L1: Visualization tools & Data Storytelling

Overview ol Visualization Tools (e.g.. Excel. Tableuu. Power BiC Pythorg- Comparig
and contrasting features and Use Cuases among these tools.

Principles of Data Storvielling: Narrative and Context-Best Practices Tor Dasbboard 1 avout

and Interactiviy

UNTT T Designing LlTective Visualizations
Principles ol Good Visualization Design - Understanding and Using Color in Visualizatons

Importance of Data Modelling in Visualization.

Text Books
1. "Storytelling with Data: A Data Visualization Guide for Business Protessionals™ Cole
Nussbaumer Knatlic, Wiley: Ist edinon, 2015.
20 The Visual Display of Quantiiatis ¢ Information™ by Fdward Tulwe: Crraphios Pross
USA: 2nd editon, 2001,

Reference Books
L "Data Visualizations A Practica) Inroduction™ Kieran Healy, Princeton Unversity

Press. 20108

e~



20 "Analyzing Daa with Power Bl and Power Pivot for [ xeel”. Albeao Forrarr mnd
Marco Russo, NMicrosott Press: Tstedition, 2017,
3. "Microsoft Power BI Complete Reference. Devin Knight, Brian Knighto Nitehell
Pcarson. and Manucel Quintana, Packt Publishing: Ist edition. 2018,
Web Resourees
. https:learn.microsoft.com en-us/power-bi’
2.0 https:/wwwstorvietlingwithdata.com’
3. htps: psmumd.edu sites/jpsmoumd.edu lles sylabi Sylabus troduction” s 20107 w20
Data® 20 Visualization Spring" o202024.pdl

I.ab Programs for Data Visualization Using Poswer Bl

Introduction to Power Bl Interface and Basics

[ Installatgon and inerface overview

2. Exploring the Power Bl workspace: Ribbon, panes. and canvas.
3. Jmporting data from Excel and CSV files,

4. Tnwroduction to multiple data sourees

‘N

Basic report creation: Adding visuals and saving a report,

Data Transformation and Preparation

I Using Power Query Lditor

2. Cleaning data: Remwoving duplicates, handling missing values.
3. Transforming data: Splitiing columns, changing data (ypes. renaming columns,
4o Merging and appending querics,

3. Creating custom columns and caleulated columns

Data Modceling
1. Creating relationships between tables
20 Identifying and resolving data inconsisiencics

3. Creating culeulated columms and measures

Creating Basic Visualizations
1. Creating various chart types (bar, column, Jine, pie. area. el

2. Formatting and customizing visuatizations

Publishing and Sharing Reports e
). Publishing a report to Power BI Serviee,
2 Sharing reports and dashboards with team members.

30 Setting up data refiesh sehedutes ind managing permissions.



to Machine Learning
DSE 0422306  Introduction to Machine Learning L0104 3 Credits
Prercquisites:Basic knowledee ol statistics and  probability. IFaomiliarity with

fundamental prograniming coneepts and prolicicney in Python.
Course Content:

UNIT I: Introduction to Machine Learning

Introduction: Delinition. Tistory and Appheation ol Machine Leaming. 7vpes o Vachine
Learning: Supervised, Unsupervised, Semi-Supervised. and Reinforeement ewrming. 1 abeled and
Unlabelled  Datasct. Supervised  Learning  Tusks: Regression vs. Classiticaton. Learning
Framework: Training, Validation and Testing of ML models. Performance Fvaluanion Pasamerery:
Conlusion matrix, Accuraey, Precision, Recalll IF1 Score, and AUC,

UNIT II: Supervised Learning and Unsupervised Learning

Regression: Lincar and non-lincar Regression, Logistie Regression. Classificarion Nuive Bayes.
K-Necarest Neighbors, Decision “Urees. Linear model: Introduction 1o Araficial Neural Neoworks,
Perecptron I.earning Aleorithm, Single Tayer Perceptron, Introduction to Support Vecter Machine
for lincarly separable data. Clustering: K-NMeans, Hicrarchical Clustering, DBSCAND Clustering
Validation Measures. M/ Applicarions: Lithical Considerations in Machme Tearning, Case study
and Real-world Applications,

Text Books:

[, Rajiv Chopra (202:4), Machine Learning and Machine Intelligence. Khanna Publishing
Iouse.
Jeeva Jose {2023), Introduction to Machine Learning, Khanna Publishing Housc,
NMitchell T. (19971 Machine Tearning, First Fdition. MeGraw -l
Katita, )KL Bhattacharyya, DKL & Rove S 2023) Fundamentals of Dt Scienee Theon
and Practice. Flsevier 1ISBNO7803239 17780

ENORVSINIS]

Reference Books:
1. Flach, P A 12012). Machine Tearning: The Artand Science of Adlgorithnis that Make Sense
of Data. Cambridge University Press. ISBN: 9781107422223 2012,

20 Daoda RO thot b Stork, D (20073 Pattern classification ¢ 204 John Wilen & Sons.
ISBN-13:97K-812051 11067,
3. flaykin S. (2009). Neural Networks and Learning Machines. Thind Tdion. PHI

l.carning.
Chollet, . (2018). Deep Fearning with Pyvthon. Mannimg Pubhcations.
S, Bishop, C.NL (2006). Pattern Recounition and Machine Tearning. Sprinecr
6. Goodlellow, 1., Bengio, Yo & Courvillec A (2016) Deep I earnmy ML Press,
7. Géron, AL (2017). Hands-On Machine Learning with Scikit-Fearn and Tensorklow s Coneepls,
v Nedia

Tools, and Techniques o Build [ntelligent Systems* (Ist ed.). O'Ret



Coursc Outcomes

COT: Define and explain machine leaming concepts. types. and basic metrics,

CO2: Implement and apply supervised learning technigues (e g KNNL T inear Regression.
Logistic Regression). )

CO3: Apply unsupervised learmning mcthods (e.g.. K-Means, Hierarchical Clusiering.
Association Rules). )

CO4: Develop and evaluate simple machine lcarning models (e.u.. Pereepuon. single laver neural
nehworks).

COS: Analvze and apply appropriate machine leoming Aleorahms depending an e

problems with some real-world data.

Prerequisites: Undorstanding of machine fcaming algorithms and concepis (e.o.. chissitication.
clustering, regression). Proficieney in Python programming. with expersence s libraries such
as NumPy, pandas. Scikit-Learn. NITK, Matplotlib. and Scaborn.

LAB Experiments
The lab experiments may be implemented in Python using relevant M1 Tibrarices, and datasets Fram

Kaggle. public repositories. or gencrated datasets.

Suggested Jist of Faperiments (not timited (o):

I Implement incar regression on a datasel and visualize the regression line

2. Implement logistic regression on a binavy classification dataset and plot the decision
boundary.

3. Implement and evaluate the pertormance ol Decision tree [D3 Cart classtlior Tor iy
given dataset.

40 Implement and evaluate the performance of the Naive Baves Classificr on o piven
datascl.

5. Build and evaluate a randonm {orest classificr using a numerical datascr,

6. Tmplement o support vector machine for {hearly separable classes and cisaulize the

margins and decision boundary.

7. Implement K-Neans clustering on a point datasct and visualize and evualuate the clusters.

8 Implement hicrarchical clustering on a dataset and plot the dendroermn

9. Implement DBSCAN clustering on a dataset and visualize ind ovaluae the clusters,

10. Perform Princtpal Components Analysis (PCA) and apply any one o more classiiers o
show the performance variaton with or without feature reduction,

I Build o sigle Taver percepoon model (o classily ANDO ORCand NOR problems (may use
Tensorklow Keras)y and visnalize their decision boundaries. Also cviluate its performance.

[2. Demonstrate the coneept ol boosting using the Adal3oost algorithm,

Course Qutcomes

COL: Implement and evaluate supervised learning techniques. including K-=Ncarest Neighbors,



CO2:

CO3:

CO4:

COs:

lincar regression, and logistic regresston, and mceasure model perlormance using accuracy.
preasion, recall, and IF1 score.

Apply and visualize clustering algorithms such as IK-Neuns. hicrarchical clustering, and
DBSCAN on datasets. This practical application helps you understand their real- world usc.
Perform dimensionality reduction using Principal Component Anaiysis (PCNJand mterpred
the results.

Develop and assess classification models using random forests. support veetor machines.
and neural networks.

Demonstrate ensemble learning concepts  through bagging with rundom Jorests and
boosting with the AdaBoost algorithm.



Design Thinking and Innovation

SEC 0422308 Design Thinking and Innovation L:1T:0p 2 Credits

Course Objectives:

Opcrating under turbulent and uncertain business environment. “innovation” has become (he
key driver of organizational success for all companies. Managers are expected o be leading
this change by navigating companics ito rapid cvolution of new products services and

business models.

The primary focus of DT s o help learners develop ereative thinking skills and appiyv desien
bascd approaches/tools for identifying and implementing innovation oppartunities  into
implementable projects. Following a learning-by-doing approach. the objectives of the course
are

o Introduce students to design-based thinking approach to solve problems

2. Observe and assimilate unstructured information o well framed solvable problems
3. Introduce student to templates ol ideation

4. Understand the importance ol prototyping in the innovation joumey

5.

Implementing innoyation projects
Course Content:

Unit 1: Basics of Design Thinking
1. Understand the coneept ol innovation and its signilicance i husiness
2. Understanding creative thinking process and problem solving approaches
3. Know Design Thinking approach and its objective
4. Design Thinking and  customer centricity - real world  oxamples ol customer
challenges. use of Design Thinking o Enhance Customer Isperience. Parameters off
Product experience. Alignmuent of Customer Pxpectations with Produact.
50 Discussion offa Tew global succeess stories ke AirBnB, Apple. THEO Nethis cle.
6. Lxplam the lour stages ol Design Thinking Process  Fmpathize, Deline Tdeate.
Prototype. Implement
Unit 2: Learning (o Empathize and Define the Problem
I Know the importance of cmpathy in innovation process how can students develop
cmpathy using desian tools
20 Observing and assimilating information
3. Individual differcnees & Uniquencss Group Discussion and Activities 1o cncourage
the understanding. aceeptance and appreciation of individugl ditterences
4. What are wicked problems

5. Identifving wicked problems around vs and the potential impact o their solutions
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Unit 3 : Tdeate. Prototype and Implement
o Know the various templates of ideation hike brainstormime. sysicne thinkmy

2. Concept of bramstorming — how to rcach consensus on wicked probicms

—J

Mapping customer expenence for ideation

4. Know the methods ol prototyping, purpose of rapid prototyping,

(W4}

Implementation

Unit 4 : Feedback, Re-Design & Re-Create
Lo Peedback Toop. focus on User Fxperience, address ergonomic chatfenges. user
focused desien

2. Final coneept esting.,

3. Fal Presentation  Solving Problems through mnovaty e design coneepls & creative

solution

Text Books (Latest Edition):
o1 Balaguruswamy (2023), Developing Thinking Skills (The way to Suceess). Khanna
Book Publishing Company
2. Tim Brown, (2008), “Change by Design: How Design Uhinking  Trimstorms
Organizations and Inspires Innovation™, fHarvard Business Reyien

3. 8 steps (o Innovatnon by R T Krishnan & 'V Dabholkar, Collins Publishing
Reference Book
. Design hinking by Niged Cross, Bloomsbury

Course Qutcome(s): . .
T e P AL T TR PSR TER S  E A T

¢ Proposc real-time mnovative product designs and Choose appropriare framew orks.

strafegics, lechniques during prototype dey elopment.

e Inow wicked problems and how 1o frame them in & conscnsts manner that i
agrecable o all stakeholders using appropriate frameworks, strategies, wechniques

during prowoty pe development.

e Analysc emotional experience and fnspect emotional expressions to better understand

users while destgning tnnovative products



