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Regulations 2024 -25 for Undergraduate Programme

Learning Outcomes Based Curriculum Framework- (LOCF) model
with Choice Based Credit System (CBCS)

Programme: B.Sc. Computer Science (B.Sc. CS)
Programme Code: BCS

(Applicable for the Students Admitted During the Academic Year 2024 - 25 onwards)
Eligibility

The Student should have passed Higher Secondary Examination and wherever the students
have not studied mathematics knowledge be imparted through Residential/Bridge Course.

(As  per the eligibility  condition given Ref. BU/R/B3-B4/Eligibility
Condition/2024/9206 dated 24/05/2024).

Program Learning Outcomes (PLOs)
The successful completion of B.Sc. CS Programme shall enable the students to:

Develop an ability to analyze a given problem statement, identify and define the
PLO1 . . . : .
computing requirements for finding the appropriate solution.

Prepare students to equip themselves involving problem solving skills using computer

PLOZ science and technologies to become software developer.

PLO3 Develop the ability to pursue advanced studies and to excel in research in the field of
Computer Science.

PLO4 | Inspire the students to become entrepreneurs or technopreneurs to innovate and create.

Recognize professional responsibilities and make informed judgments in computing
PLO5 : . e
practice based on legal and ethical principles.
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B.Sc. Computer Science
Distribution of Credits and Hours for all the Semesters

Part Course Category CNO' of. Hrs. Credits Total | Semester
ourses
I Language - | 4 4X4 | 16 4X3 12 12 1-4
I Language - Il 4 4X4 | 16 4X3 12 12 1-4
Core Theory (6 hrs. /\Week) 4 4X6 | 24 4X4 16 3,6
Core Theory (5 hrs. /Week) 9 9X5| 45 9X4 36 1,245
Core Lab (5 hrs. /Week) 3 3X5]| 15 3X3 9 5,6
Core Lab (4 hrs. /Week) 4 4X4 | 16 4X2 8 1-4
11 Allied 4 4X4 | 16 4X3 12 100 1-4
Electives 2 2X5 | 10 2X3 6 5,6
Project 1 1X6| 6 1X5 5 6
Internship (IT) 1 - - 1X?2 2 5
Skill Enhancement (SEC) 3 3X2 3X2 6 3,4,6
Foundation Course (FC) 2 2X2| 4 2 X2 4 1-2
Foundation Course (FC) 1 - - 1X2 2 3
Ability Enhancement 3 3X2 | 6 3X 2 6 14 1,24
Compulsory Course (AECC)
Ability Enhancement
Compulsory Course (AECC) — 1 - - 1X2 2 3
Online Course — MOOC
v Liberal Arts
(Extra-curricular and - - - 2 2 2 4
Co-curricular)
Total 46 180 140 | 140
Consolidated Semester wise and Component
wise Hours and Credits Distribution
Semester Part | Part 11 Part 111 Part IV Part V Total
Hrs. | Credits | Hrs. | Credits | Hrs. | Credits | Hrs. | Credits | Hrs. | Credits | Hrs.| Credits
1 4 3 4 3 18 13 4 4 - - 30 23
2 4 3 4 3 18 13 4 4 - - 30 23
3 4 3 4 3 22 15 - 4 - - 30 25
4 4 3 4 3 20 15 2 2 - 2 30 25
5 - 30 23 - - - - 30 23
6 - - - - 30 21 - - - - 30 21
Total 16 12 16 12 |138 | 100 | 10 14 - 2 180| 140
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Semester — 1
Examination
Course Course Hours/ - .
Code Part Category Course Name Week I_Duratlon Max Marks |Credits
In Hours| CIA| ESE| Total
24TAM11L| | Tamil — |
24HIN11L I Hindi — |
Language — | 4 25| 75| 100 3
24MAL11L| | Malayalam — |
24FRE11L I French — |
24ENG12L | I |[English—1 | English—1 4 25| 75| 100| 3
24BCS13C | Il |Core—1 Python ) 5 25| 75| 100| 4
Programming
Lab: Python
24BCS14P | 1l |Core Lab—1 Programming 4 40| 60| 100 | 2
Digital Fundamental
24BCS15C | 1l [Core—1I Architecture & 5 25| 75| 100 4
Microprocessor
D4BCS16A | Il |Allied— 1 |Numerical 4 25| 75| 100 | 3
Methods
24ENVIFC| v |FC -1 Environmental 2 50| - | 50| 2
Studies
24QUAILAE| IV |AECC—1 |Quantitative Aptitude 2 -| 50| 50| 2
Total 30 700 | 23
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Semester — 2
c H / Examination

ourse ours _

Course Code| Part Category Course Name Week |puration] Max Marks Credits
in Hours|CIA ESE| Total
24TAM21L I Tamil — I
24HIN21L I Hindi — Il
4 3 25 | 75| 100 3
24MAL21L | | |Language -1} pajayalam — 11
24FRE21L I French —1I
24ENG22L Il |English—11 | English — I 4 3 25| 75| 100 3
24BCS23C Il | Core—1ll Java Programming 5 3 25| 75| 100 4
Lab: Java
24BCS24P Il |Core Lab - 1l Programming 4 3 40 | 60 | 100 2
24BCS25C Il | Core— IV Operating Systems 5 3 25| 75| 100 4
24BCS26A | Il |Allied—11 | Discrete 4 3 |25|75| 100 | 3
Mathematics

24HUM2FC | IV |[FC-1I Human Rights 2 2 50| - 50 2
24SOF2AE IV |AECC - Il Soft Skills 2 2 - |50 | 50 2

Total 30 700 23
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Semester — 3
Examination
Course Course Hours/ ]
Code Part Category Course Name Week Duration Max Marks Credits
InHours| 1A | ESE | Total

24TAM31L | Tamil — 111

24AMAL31L | Malayalam — 11 4 3 25 75| 100 3

24FRE31L | French — Il

24ENG32L ] Language — Il | English — IlI 4 3 25 75 100 3

24BCS33C | Il | Core—V Data Structures 6 3 25 | 75 | 100 4
& Algorithms
Lab:Data

24BCS34P i Core Lab — Il | Structures & 4 3 40 60 100 2
Algorithms

2ABCS35C | Il | Core— VI Introduction to 6 3 5 | 75 | 100 4
Data Science

DABCS36A | Allied — 111 Operations 4 3 25 | 75 | 100 3
Research
Lab: Interactive

24BCS37P I | SEC -1 JavaScript 2 3 40 60 100 2
Programming

24BAT3FC/ Basic Tamil /

24ADT3FC/ Advanced Tamil

AV FC -1l - 2 50 - 50 2

Indian

241KS3FC Knowledge
Systems (IKS)*
Online Course —

24MOO3AE IV | AECC-III MOOC - - 50 - 50 2

Total 30 800 25
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Semester —4
Examination
Course Part Course Course Name Hours/ i Credits
Code Category Week | Duration| Max Marks
In Hours | CIA | ESE| Total
24TAM41L Tamil — IV
24HIN41L | Hindi — IV
Language — |
2AMAL41L Malayalam — IV 4 3 25| 75 100 3
24FRE41L French — IV
24ENG42L Il | Language — Il English— 1V 4 3 25| 75| 100 3
Database Management
24BCS43C Il | Core—VII System 5 3 25 | 75 | 100 4
DABCS44P | 1l | Core Lab  1v|-20 - Database 4 3 40 | 60| 100 | 2
Management System
I | Core—vni  [Software 5 3 25| 75| 100 | 4
24BCS45C Engineering
. Arduino Systems
24BCS46A I |Allied— IV and Applications 4 3 25 | 75| 100 3
24BCS47P Il SEC Lab— 1l |Lab : ReactJS Development 2 3 40 | 60 | 100 2
Innovation & Design
24IDT4AE/ Thinking/
D AIPRAAE/ IV [AECC - IV In_teIIectuaI Property ) ) | 50 50 5
Rights/
O AENDAAE Entrepreneurship
Development
Extra-
24EXC4ALA V curricularand |Liberal Arts - 2 50 | - 50 2
Co-curricular
Total 30 800 25
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Semester —5
Course Course Hours/ Examination
u u u - :
Max. Marks Credits
Code Part Category Course Name | Week D uration
In Hours| CIA| ESE| Total
Artificial
24Bcss1c| I | Core—IX Intelligence  and| 2 3 25| 75| 100 4
Expert Systems
24BCS52P| 1l | Core Lab -V ',\‘/Ii%oDNéjde'Js and 3 | a0l 60! 100 | 3
24BCS53C| Il |Core—x  |cinuxand Shell 5 3 | 25| 75| 100 | 4
Programming
24BCS54P | Il |CoreLab—\v |-80: Linux and g 3 | 4| 60| 100 ]| 3
Shell Programming
24BcS55C| | Core— Xl Visual Basic 5 3 25| 75 100 4
Cloud Services
Management
24BCS5AE/ (Cloud
Computing)
Computer Networks
Il | Elective — | and Security 5 3 25| 75 100 3
24BCSSBE/ (Networking &
Cyber Security)
Data Mining
24BCSSCH/ (Data Mining)
24BCS561 i | SEC-1lI Internship - 2 5 | - 50 2
Total 30 650 23
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Semester — 6
Examination
Course Course Hours/ . .
Max. Marks
Code Part Category Course Week puratlon Credits
Name in Hours | CIA| ESE| Total
Il |Core-x1  |Graphicsand 6 3 | 25| 75| 100 4
Multimedia
I |Core Lap_ vy | =30 - Graphics | o 3 | 40| 60| 100 3
and Multimedia
11 |Core - XIII Cyber Security 6 3 25| 75 100 4
DevOps
(Cloud
Computing)
Information
Security
. Management 5 3 | 25| 75| 100 3
”I E|eCtlve - ” (NetworI('ng &
Cyber Security)
Big Data
Analytics
(Data Mining)
- |SEC - IV Lab : Agile 2 3 | 40| 60| 100 2
Software
Development
I |Core Project Work 6 3 40 | 60 | 100 5
Total 30 600 21
Grand Total 180 4250 140
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Semester —
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Part— | : Language I-Tamil-I
Course Code Course Name Category Hours / Week | Credits
24TAM11L Tamil - 1 Language - | 4 3

Course Objectives
The course intends to cover

o Qsalw eueridFlenws o mba6)s TeTEhseL
*  (FVEIIWILD LIHL & @GLD HlMedT
LINOVE T ATROVE I 35 g W g A TE 120

o Jlmerriley wpewmuilewsrs &mHmIsHEHi 60

Course Learning Outcomes
On the successful completion of the course, students will be able to

CLO CLO Statements Knowledge
Level

cLoL Yaissaiewsuilest  cpsvd  euripailwiey  ellgpuilwbiser 2 _ewTihg) KL K2
6% T6iT(EH 5 6L.

CLOZ | Amphs whmib eurepd Hallehisener o MlbeI61% TsTEng6D. K2, K3

CLO3 FnbHDH LIe® L_LILIT 6T T3 61f] 63T FfAmisensulled QeuafliiLi(h)b K3
FepsHFFbHemeTsemar 9 Mlhg alllliLjewTieneull GlLmisHe.

cLO4 BDBTV BV FmIsenTer Lgdbsallens, Anisens Casrern] suariphs KL K3
s 56w % |pil5eD.
Euwriflepws Hepwpulery Cus, eTws, sMed CHemeuwTer SLOILD

CLOS (3)6V5%%MTEH ST @)STVWISHLOWITEHLOED I D _65TIT S6V. HEDL_(LPEHM K2, K3
uTLpalled@Hsh CHemauliLiHd Y bislevds 514 BHSHMBH SLOIPTHSBLD
CFISYIHHTer LD GlLmgH6L.

K1 - Remember; K2 - Understand; K3 — Apply

Department of Computer Science
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Part - I: Language-I-Tamil — |
Unit Content mg'u?,z
(B Gipp)
1. 2 wssms5 ChTdal ailerease0 - uTrgwmri
2. urTTFFrFeT Sallensdser - LTI &) TaFesr
o SOPLIGuUM)
3. @hmiswwCu 2 _uiliBlensv - s el ewsf]
| 4. GaeuGsheusit Hallenddsir - Bz6uGsau6sT 14
®  FTeWeVU|LD LOTHIGHEHLD Ol&F(HLILLD
* yslw of @
5. SpevTLIEHEIT - FallECHT 9 LIgI60 T (&HLOTesT
o Gumiig
* LUTHS
6. yssasd FHhens - sallepi eumedl
(Fapsid)
1. el Lmeugy &Fii........ - F@rm( HLOlLpedTLIGHT
2. Qarewevhag GLirGevresr - &allEhT HTLOEDT
3. FHpBINHSEHET STH B LpdHH6T - [BIT. &TLDTTF6ST
I 4. wrriisswers urHGeuesr - UT (PSS 14
5. yeireflls L 6T (wamdsdn) - O (PS LUTTS
6. B GUYDLI LT seT
o SreTL (HL LUTL 6V, G\GIDLOTHIE LTL 6D, 2 Lpeys56lsTLfleD
(Fpises)
1. 9svemw - Lglem oLl g g 6T
2. FOWSTHISH - O WS THSG 6T
I 3. ST @ CHTEML ClFISTET - YLDeWLI 12
4. Garmmid HewTdh 3, - OlwGrsHesT
5. s1rssI 2-pey - DT PS5
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Unit Content mg-u?‘;
(B vsa&w sursvrmy)
1. wryssailengullesr GrHmupLd eueriddlujib
v 2. ysisasaienguilsst GHrmmupld suariddlujid 10
3. ewansgn sailengullsst ChTHM LD sueriddluyid
4. Amisewsullest CHTHMLPLD sueTiddluyid
(8w emTID)
1. TS BI5E6T (PBH6V 6T(SGIHSHET, FITTOILILYDFHISHB6T)
v 2. st ypdidseafler Lmiiy 10
3. wrsSHlewrsmHsr
4. uullpHAs@flwer - GmPlliGluwiiiy
(150580 BbSI HLbl 1@ EmPILCLIWTESH)
Total Hours 60

Reference Books
1 urrgl UrLev&er eyt ugliiy, Guym. w gr Gumr @mard,(2016) 0pLT LVHMeVE SHLp&LD,
SHEHFTQYIT
2 | eyeorLener, 9lised rEwreT,(2000) 5alEGsT LFiLsD
3 | srwenr saillewgser, srwewr, (2012) By, QFepaf s aneaysiv
4 | s @evsaslw sugevrmi, 1p surgrreerri, (2021) srélgHuw arESHL) LGy
yalw GeuefldFasdlsv HLA Bevdbalw eurevrmy, (pewerreui & LIghFTmiIsD, (2017) ossrevrid
¥ Geuafluf’ B
6 | s @evdalw sugeormi, wpewewreui BT Csm GeumisL_griwer,(2008) sewevwis Gleuafluf(®
7 | move H101p sTags BeusT@or?, 9 & LrhsTaTTT 61id. 6., (2002)9)6068 BepeviLiid
100 Amps Anisengser ( QsTEgd 1 & 2) QaTELliy: stevv rrwdmegewrss (2006)
’ uSliusid: Caarhalifl LUFILsLD
9 | s0lip @evdsentid etaflw YWD , Gar @Loger (2010) sbFlwr LD
10 | pre@riyn Gue syiia), & s&fGaue,(2012) wenflaurssi LIS

Department of Computer Science
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Part — Il : Language-I1-English - |

Course Code Course Name Category |Hours/Week | Credits

24ENG12L English - 1 Language - 1l 4 3

Course Objectives
The course intends to cover

e Various genres of literature.
e Active and passive vocabulary.
e Usage of Grammar and Communication.

Course Learning Outcomes
On the successful completion of the course, students will be able to

Knowledge

CLO CLO Statements Level

CLO1 |ldentify aesthetic sense and appreciate poetry, enhancing creativity K1
and understanding relevant to professional environments.

CLO2 |Understand diverse styles of prose, facilitating versatility in writing K2
and inculcating interpersonal skills.

CLO3 |Apply the characters and the narrative techniques in creative writing K3
and content creation ethically.

CLO4 |Employ vocabulary and grammatical proficiency in communication K3
to enhance clarity in workplace interactions.

CLO5 |Enhance overall communication competence. Practicing these skills in K3
combination reinforces learning and provides students with
opportunities to use the language in authentic contexts.

K1 - Remember; K2 - Understand; K3 - Apply

Department of Computer Science
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Part - I11: Language-11-English - |

Unit

Content

No. of
Hours

Poetry : Nature

1.  Wandered Lonely as a Cloud - William Wordsworth
2. The Sparrow - Paul Laurence Dunbar

3. Stopping by woods on a snowy Evening — Robert Frost

12

Prose : Friendship
1. The Man in Black - Oliver Goldsmith

2. Of Friendship - Francis Bacon
3. The Blessing of Friends - Sir John Lubbock

12

Short Stories: Morality
1. The Necklace — Guy de Maupassant
2. The Lottery - Shirley Jackson

3. The Monkey’s Paw - W. W. Jacobs

12

Language Competency: Vocabulary
1. Vocabulary : Synonyms, Antonyms, Word Formation

2. Appropriate use of Articles and Parts of Speech
3. Error correction

12

English for Communication

1. Listening for General and Specific Information.

2. Self - Introduction, Introducing others, Greetings.

3. Reading a prose passage, Reading a poem and Reading a short story

4. Descriptive writing — writing a short descriptive essay of two to three
paragraphs.

12

Total Hours

60

Text Books

1.

Zama, M. (2004). Poetry Down the Ages. Orient Blackswan.

2.

Goldsmith, O. (1869). The Works of Oliver Goldsmith. J. Dicks

3.

Bacon, F., & Montagu, B. (1857). The Works of Francis Bacon (Vol. 1). Parry &
McMillan.

Reference Books

1.

Kumar,V. T. Bhavani, Durga.K. Srinivas.Y L. (2018). English in use - A textbook
forCollege Students. (English, Paperback).

2.

Swan, M. (2005). Practical english usage (Vol. 7). Oxford: Oxford university press.

Web Resources (Swayam / NPTEL)

1.

https://nptel.ac.in/courses/109105205

Department of Computer Science
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Course Code Course Name Category Hours/ Week | Credits

24BCS13C Python Programming Core—1 5 4

Course Objectives
This Course intends to cover:
e Core syntax and semantics of Python programming language.
e Process of structuring the data using lists, dictionaries, tuples and sets.

Course Learning Outcomes
On the successful completion of the course, students will be able to

CLO CLO Statements Knowledge
Level
Remember the fundamentals of solving problems with computers
CLO1 : K1
and execute simple Python programs.
CLO2 Learn the Basic Programming constructs in Python. K2
CLO3 Understand the basic functions in Python Programming. K2
CLO4 Apply Software Objects and databases in Python. K3
CLO5 Apply OOPs concepts in Python programs. K3
K1- Remember; K2 - Understand; K3 — Apply
CLO - PLO Mapping
CLOs/PLOs PLO1 PLO2 PLO3 PLO4 PLO5
CLO1 3 3 1 1 1
CLO2 3 3 1 1 1
CLO3 3 2 1 1 1
CLO4 3 2 2 2 1
CLO5 3 2 2 2 1
3 - Substantial (high) 2 - Moderate (medium) 1 - Slight (low)

Department of Computer Science
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Core - I: Python Programming

Unit

No. of

Content
Hours

Introduction: The essence of computational problem solving — Limits of
computational problem solving-Computer Algorithms-Computer Hardware-
Computer Software-The process of computational problem solving-Python
programming language - Literals - Variables and Identifiers - Operators -
Expressions and Data types, Input / Output.

15

Control Structures: Boolean Expressions - Selection Control - If Statement-
Indentation in Python- Multi-Way Selection- Iterative Control- While
Statement- Infinite loops- Definite vs. Indefinite Loops- Boolean Flag. String,
List, Tuple and Dictionary, Manipulations Building blocks of python programs,
understanding and using ranges-slicing.

15

Functions: Program Routines- Defining Functions- More on Functions: Calling
Value- Returning Functions-Calling  Non-Value-Returning  Functions-
Parameter Passing - Keyword Arguments in Python - Default Arguments in
Python-Variable Scope. Recursion: Recursive Functions.

15

Objects and their use: Software Objects - Turtle Graphics — Turtle attributes-
Modular Design: Modules - Top-Down Design - Python Modules - Text Files:

IV | Opening, reading and writing text files — Database Programming: Connecting to 15
a database, Creating Tables, INSERT, UPDATE, DELETE and READ
operations, Transaction Control, Disconnecting from a database, String
Processing - Exception Handling.
Dictionaries and Sets: Dictionary type in Python-Set Data type. Object
V | Oriented Programming using Python: Encapsulation — Inheritance - 15
Polymorphism. Python Packages: Simple programs using the built-in
functions of packages matplotlib, numpy, pandas etc.
Total Hours 75
Text Books
1 Charles Dierbach (2022), Introduction to Computer Science using Python - A
" | computational Problem solving Focus, Wiley India Edition. (Unit— 1, II, 111, 1V)
5 Wesley J. Chun (2016), Core Python Applications Programming, 3™ Edition, Pearson
Education. (Unit — V)
Reference Books
1 Mark Lutz (2018), Learning Python Powerful Object Oriented Programming, O’Reilly
* | Media, 5" Edition.
9 Timothy A. Budd (2011), Exploring Python, Tata MCGraw Hill Education Private
* | Limited, 1% Edition.
3 John Zelle (2013), Python Programming: An Introduction to Computer Science,

2" Edition, Course Technology Cengage Learning Publications, ISBN 978- 1590282410

Web Resources (Swayam / NPTEL)

https://onlinecourses.swayam2.ac.in/cec24_cs01/course

https://onlinecourses.nptel.ac.in/noc24_cs57/preview

Department of

Computer Science
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Course Code Course Name Category | Hours / Week Credit
24BCS14P Lab: Python Programming | Core Lab-I 4 2
S. No. List of Programs
1 Sample programs using Lists, Tuples and Dictionaries.
Program to convert the given temperature from Fahrenheit to Celsius and vice versa
2 depending upon user’s choice.
3 Program to find the area of rectangle, square, circle and triangle by accepting
suitable input parameters from user.
4 | Write a Python script that prints prime numbers less than 20.
5 Program to find factorial of the given number using recursive function.
Write a Python program to count the number of even and odd numbers from array of N
6
numbers.
7 Write a Python class to reverse a string word by word.
Given a tuple and a list as input, write a program to count the occurrences of all items
8 of the list in the tuple. (Input : tuple = (&', 'a', 'c’, 'b’, 'd"), list = ['a’, 'b"], Output : 3)
Create a Savings Account class that behaves just like a BankAccount, but also has an
9 interest rate and a method that increases the balance by the appropriate amount of interest
(Hint: use Inheritance).
Write a Python program to construct the following pattern, using a
nested loop
*
**
*kk
10 *kkk
*kkkk
*kkk
*kk
**
*
11 | Read a file content and copy only the contents at odd lines into a new file.
12 | Create a Turtle graphics window with specific size.
13 | Write a Python program for Towers of Hanoi using recursion
1 Create a menu driven Python program with a dictionary for words and their
meanings.

Department of Computer Science
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S. No. List of Programs
15 | Devise a Python program to implement the Hangman Game.
Program to create student database and calculate total marks, percentage and grade of a
student. Marks obtained in each of the five subjects are to be input by user. Assign grades
according to the following criteria:
Grade A: Percentage >=80
16 | Grade B: Percentage >=70 and 80
Grade C: Percentage >=60 and <70
Grade D: Percentage >=40 and <60
Grade E: Percentage < 40
Total Hours 60
Text Books
Charles Dierbach (2022), Introduction to Computer Science using Python — A
1 computational Problem solving Focus, Wiley India Edition.
) Wesley J. Chun (2016), Core Python Applications Programming, 3™ Edition, Pearson

Education.

Reference Books

Mark Lutz (2018), Learning Python Powerful Object  Oriented
Programming,O’Reilly Media, 5™ Edition.

Timothy A. Budd (2011), Exploring Python, Tata MCGraw Hill Education Private
Limited, 1% Edition.

3.

John Zelle (2013), Python Programming: An Introduction to Computer Science,2™
Edition, Course Technology Cengage Learning Publications, ISBN 978
1590282410

Web Resources (Swayam/NPTEL)

1.

https://onlinecourses.swayam?2.ac.in/cec24_cs01/course

2.

https://onlinecourses.nptel.ac.in/noc24_cs57/preview

Department of Computer Science
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Course Code

Course Name Category

Hours / Week

Digital Fundamental Architectureand, core-11

24BCS1SC Microprocessor 4
Course Objectives
The Course intends to cover:
e Different Number System, Digital Arithmetic and Logic Circuits.
e Various types of Microprocessor Architecture.
Course Learning Outcomes
On the successful completion of the course, students will be able to
Knowled
CLO CLO Statements nowiecge
Level
CLO1 Understand the basics of digital systems and computing. K1, K2
CLO2 Apply the basics in digital circuits. K3
CLO3 Develop the various electronic circuits. K3
CLO4 Understand the architecture and functionalities of Integrated Circuits. K2
CLOS Demonstrate an application or a working environment with Integrated K2
Circuits and its Peripherals.
K1 - Remember; K2 - Understand; K3 — Apply
CLO - PLO Mapping
CLOs/PLOs PLO1 PLO2 PLO3 PLO4 PLO5
CLO1 3 3 1 1 1
CLO2 3 2 1 1 1
CLO3 3 2 2 2 -
CLO4 3 3 3 2 -
CLO5 3 3 3 2 -
3 - Substantial (high) 2 - Moderate (medium) 1 - Slight (low)

Department of Comput

er Science
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Core - I11: Digital Fundamental Architecture and Microprocessor

Unit

No. of

Content Hours

Number Systems and Logic Gates: Number systems - Binary, Octal,
Decimal, Hexadecimal Number - Binary Arithmetic, Subtraction,
Multiplication - One’s and Two’s Complements Arithmetic. Codes: Grey 15
Code, Error Detecting and Correcting Codes. Logic Gates: AND, OR, NOT,
NAND, NOR, and Exclusive - OR operations, Boolean algebra, Basic Laws.

Combinational Circuits: Standard representation for logic functions, K-map
representation and simplification of logic functions using K-map,
minimization of logical functions- Don’t care conditions. Half Adders — Full | 15
Adder- Half Subtractors - Full Subtractors — Parallel Binary Adder - 4 Bit
Binary Adder/Subtractor - BCD Adder — Multiplexer and Demultiplexer —
Priority Encoders and Decoders - Digital comparator.

Sequential Circuits: SR flip flop, Clocked SR Flip Flop — JK Flip Flop — D
Flip Flops - T Flip Flop - Applications of Flip Flops. Shift Registers and Its
Types - Applications of shift Registers. Ring Counter - Ripple (Asynchronous) 15
counters - Synchronous Counters - Up down Counter — Mod — 3 and Mod - 5
Counter — Decade Counter - Applications of Counters.

8085 Microprocessor: Introduction — Block Diagram - Pin Diagram - 8085
Architecture, bus organization. Instruction Format — Instruction Set — 15
Addressing Modes. Programming the 8085: Arithmetic and Logical Programs.

Parallel and Serial Interfacing: 8255A Programmable Peripheral
Interfacing: Block Diagram, Pin Diagram, Modes of Operation: I/O and BSR.
8085 Interrupts - Architecture of Programmable Interrupt Controller 8259 — 15
Architecture of 8254 Programmable Interval Timer / Counter. Direct Memory
Access — 8237 DMA Controller. ADC Interfacing — DAC Interfacing.

Total Hours 75

Text Books

1.

Morris Mano, (2022), Computer System Architecture, 3" Edition, Pearson Education.
(Unit- 1, 11, 111)

Salivahanan S, Arivazhagan (2012), Digital Circuits and Design, 3™ Edition, McGraw Hill
Education.

3.

Ramesh Gaonkar, (2019), Microprocessor Architecture, Programming and Application
with the 8085, 6™ Edition, Pearson International Publishing. (UNIT - 1V, V)

Reference Books

V K Puri (2017), Digital Electronics: Circuits and Systems, McGraw Hill Education.

Badri Ram (2012), Advanced Microprocessor and Interfacing, McGraw Hill Education.

Resources (Swayam/ NPTEL Courses)

https://onlinecourses.swayam?2.ac.in/cec24_cs09/preview

https://onlinecourses.nptel.ac.in/noc24_ee46/preview
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Part— 111 : Allied Courses
(B.Sc. Computer Science / BCA / B.Sc. Information Technology / B.Sc. Computer Technology)

2024 Batch

Course Code Course Name Category | Hours/ Week | Credits
24BCS16A / Numerical Methods Allied — 1 4
Course Objectives
The course intends to cover
e The ability to use algorithms for approximation problems.
Course Learning Outcomes
On the successful completion of the course, students will be able to
CLO CLO Statements Knowledge
Level
CLO1 |Obtain numerical solutions of algebraic and transcendental equations. K1
Determine the numerical solutions of simultaneous linear equations
CLO2 S K2
using different methods
CLO3 | Compute the numerical solutions of differentiation of functions K2
CLO4 |Evaluate the definite integrals using numerical methods K3
CLOS Distinguish methods of Taylor series, Euler’s, Modified Euler’s and K4
Runge Kutta methods to find solutions of differential equations.
K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze;
CLO - PLO Mapping
CLOs/PLOs PLO1 PLO2 PLO3 PLO4 PLO5
CLO1 2 2 2 1 2
CLO2 2 2 2 1 2
CLO3 2 2 2 1 2
CLO4 2 2 2 1 2
CLO5 1 2 2 2 1
3 - Substantial (high) 2 - Moderate (medium) 1 - Slight (low)
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Allied — I : Numerical Methods
Unit Content No. of
Hours
The Solution of Numerical Algebraic and Transcendental Equations: Bisection
I | method — Iteration Method — Convergence condition — Regula Falsi Method —| 12
Newton — Raphson method - Convergence Criteria — Order of Convergence.
i | Solution of Simultaneous Linear Algebraic Equations: Gauss elimination 12
method — Gauss Jordan method— Gauss Jacobi method — Gauss Seidel method.
M Numerical Differentiation: Newton’s forward Difference — Newton’s Backward 12
Difference — Derivative using Stirling’s formula.
v | Numerical Integration: Newton — Cote’s formula — Trapezoidal rule — 12
Simpson’s 1/3™ and 3/8" rules.
Numerical Solution of Ordinary Differential Equation: Taylor series
V | method — Euler’s method —Modified Euler’s method — Runge Kutta method 12
(Second &fourth order Runge Kutta method only).
Total Hours 60
Text Book

P. Kandasamy, K.Thilagavathy & K. Gunavathy (2007). Numerical methods, S. Chand and

Company Ltd, New Delhi.

UnitI: Chapter 3 : Section 3.1 - 3.4

Unit Il : Chapter 4 : Section 4.1,4.2,4.8,4.9

Unit Ill: Chapter 9 : Section 9.1 -9.4

Unit IV: Chapter 9 : Section 9.7-9.9, 9.13,9.14

UnitV: Chapter 11 : Section 11.5,11.6,11.9, 11.11- 11.13

Reference Books

M.K. Venkataraman(1999). Numerical Methods in Science and Engineering, National

India Pvt. Ltd.,

L Publishing company.
2. | K. Sankara Rao(2018), Numerical Methods for Scientists and Engineers, Prentice Hall India
3 | S:S. Sastry (2006). Introductory Methods of Numerical Analysis (4™ ed.), Prentice Hall of

Web Resources (Swayam / NPTEL)

1.

https://archive.nptel.ac.in/courses/111/107/111107105/
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Components for Internal Assessment and
Distribution of Marks for CIA and ESE (Theory)

Marks for Components for CIA
M'\g?ﬁs Bestof Acti
CIA|ESE| CIA-I CIA-1I CIA-1 & Model Attendance | ‘1 | Total
ngagement
CIA-II
Actual [Weightage | Actual |Weightage | Weightage| Actual | Weightage
100 | 25| 75 5 5 25
50 5 50 5 5 75 10
Question Paper Pattern
Section A Section B Section C
Component D:Jnrﬂ:lrosn Total
Type_of No. _of Marks Type_of No._of Marks Type_of No._of Marks
question |questions question |questions question | questions
CIA— | &Il 5 MCQ 8 8x1=8 | Either or 3 3x6=18| Either or 3 3x8=24 | 50
Model . .
MCQ 10 | 10x1=10 | Either or 5 5x5=25| Either or 5 5x8=40 | 75
Exam/ESE| 3

Components for Internal Assessment and Distribution of Marks

for CIA (Lab)
Marks for Components for CIA
Max Marks
CIA | ESE Test—1 Test - 11 Model Observation| Total
Actual | Weightage Actual [Weightage | Actual | Weightage
100 40 | 60 5 40
50 10 50 10 60 15
Examination Pattern
Marks
Component Duration in Hrs. Total Weightage
Practical Record
Marks
Test— 1| 2 50 - 50 10
Test— 2 50 - 50 10
Model 3 60 - 60 15
ESE 3 50 10 60 -
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Part — IV : Foundation Courses
(All the Undergraduate Programmes)

Course Code Course Name Category | Hours/Week | Credits
24ENV1FC Environmental Studies FC- | 2 2
Unit Content

| | The Multidisciplinary nature of environmental studies Definition; Scope and importance,
Need for public awareness.

Natural Resources:
Renewable and non-renewable resources:
Natural resources and associated problems.

Forest resources: Use and Over-exploitation, deforestation, case studies. Timber
extraction, mining, dams and their effects on forests and tribal people.

Water resources: Use and over-utilization of surface and ground water, floods,
drought, conflicts over water, dams benefits and problems.

Mineral resources: Use and exploitation, environmental effects of extracting
and using mineral resources, case studies.

Food resources: World food problems, changes caused by agriculture and
overgrazing, effects of modern agriculture, fertilizer-pesticide problems, water
logging, salinity, case studies.

Energy resources: Growing energy needs, renewable and non-renewable energy
sources, use of alternate energy sources, Case studies.

Land resources: Land as a resource, land degradation, man induced landslides,
soil erosion and desertification.

Role of an individual in conservation of natural resources. Equitable use of resources for
sustainable lifestyles.

Ecosystems

Concept of an ecosystem.

Structure and function of an ecosystem.
Producers, consumers and decomposers.

Energy flow in the ecosystem.

Ecological succession.

Food chains, food webs and ecological pyramids.

Introduction, types, characteristic features, structure and function of the
following ecosystem: -

Forest ecosystem

b. Grassland ecosystem

c. Desert ecosystem

d. Aquatic ecosystems (ponds, streams, lakes, rivers, oceans, estuaries).

o
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Unit

Content

Biodiversity and its Conservation

Introduction-Definition: genetic, species and ecosystem diversity.

Bio geographical classification of India.

Value of biodiversity: consumptive use, productive use, social, ethical,
aesthetic and option values.

Biodiversity at global, National and local levels.

India as a mega-diversity nation.

Hot-spots of biodiversity.

Threats to biodiversity: habital loss, poaching of wildlife, man-wildlife
conflicts.

Endangered and endemic species of India.

Conservation of biodiversity: In-situ and EXx-situ conservation of
biodiversity.

Environmental Pollution Definition

Causes, effects and control measures of: -
a. Air pollution
Water pollution
Soil pollution
Marine pollution
Noise pollution
Thermal pollution
g. Nuclear hazards
Solid waste Management: Causes, effects and control measures of urban and
industrial wastes.
Role of an individual in prevention of pollution.
Pollution case studies.
Disaster management: floods, earthquake, cyclone and landslides.

~®ooQo

VI

Social Issues and the Environment

From Unsustainable to Sustainable development.

Urban problems related to energy.

Water conservation, rain water harvesting, watershed management.

Resettlement and rehabilitation of people; its problems and concerns. Case studies.
Environmental ethics: Issues and possible solutions.

Climate change, global warming, acid rain, ozone layer depletion, nuclear
accidents and holocaust. Case studies.

Wasteland reclamation.

Consumerism and waste products.

Environment Protection Act.

Air (Prevention and Control of Pollution) Act.

Water (Prevention and Control of Pollution) Act.

Wildlife Protection Act. - Forest Conservation Act.

Issues involved in enforcement of environmental legislation.

Public awareness.

Department of Computer Science

25




KG College of Arts and Science(Autonomous) 2024 Batch

Unit Content

Human Population and the Environment
- Population growth, variation among nations.
- Population explosion-Family welfare Programme.
- Environment and human health.
- Human Rights.
- Value Education.
- HIV/AIDS.
- Women and Child Welfare.
- Role of information Technology in Environment and human health.
- Case Studies.

Vil

Field Work (Practical).
- Visit to a local area to document environmental assets-river/forest/grassland/
hill/mountain.
- Visit to a local polluted site-Urban/Rural/Industrial/Agricultural.
- Study of common plants, insects, birds.
- Study of simple ecosystems-pond, river, hill slopes, etc.

VIl

Total Hours. 30

Web Resources

1. | https://mww.ugc.gov.in/oldpdf/modelcurriculum/env.pdf

Components for Internal Assessment and
Distribution of Marks for CIA (Theory)

Marks for Components for CIA
Ml\garolis Bestof Total
CIA |ESE CIA-1 CIA-11 CIA-1 & Model (Best +
CIA-II Model)

Actual [Weightage | Actual |Weightage | Weightage| Actual | Weightage
50 50 | - 50
50 25 50 25 25 50 25

Question Paper Pattern

Duration in Hours Mode of Exam Type of Questions No. of Questions Marks

2 Offline Open Choice 5 (Out of 8) 5 x 10=50
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Part— IV : Ability Enhancement Compulsory Courses

(All the Undergraduate Programmes)

2024 Batch

Course Code

Course Name Category Hours/Week

Credits

24QUAILAE

Quantitative Aptitude AECC - | 2

Course Objectives
The course intends to cover

Basic concepts of numbers, time and work, interests, data representation and graphs

e Concepts of permutation, probability, discounts, percentage & profit loss.

Course Learning Outcomes
On the successful completion of the course, students will be able to

CLO CLO Statements Knowledge
Level

CLO1 Remember and Understand the concepts of numbers and average K1, K2
Understand about percentage and apply profit & loss related

CLOZ | processing. K2, K3
To understand the concepts of time and work and interest

CLO3  |calculations. K2
To understand about the concepts of permutation, combination and

CLO4 | probability. K2
Understand , Apply and analyze the concept of problem solving

CLO5 involved in graphs and age. K2, K3,K4

K1 - Remember;K2 - Understand; K3 - Apply; K4 -Analyze
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2024 Batch

Ability Enhancement Compulsory Course(AECC) - I: Quantitative Aptitude

. No. of
Unit Content Hours
Numbers - Simplification - BODMAS rule - Algebraic formulas - Decimal
fractions - Square root and cube roots - Surds and indices - Divisibility rules -
| | HCFand LCM - same remainder - different remainder - application problems — 6
average — equation - mistaken value — replacement - including/excluding.
Percentage - increase/decrease — netchange — salary — election — marks —
consumption - population / machine - profit and loss - profit and loss % - finding
Il | cp and sp - profit=loss - same product cp and sp with percentage — discount - 6
ratio and proportion - divided into parts - based on numbers - increase/decrease/
income / expenditure — coins — partnership.
Time-and-work - individual/combined - alternative days - remaining work -
efficiency based - amount split - chain rule - group of male and female or boys -
pipes and cistern - finding time - efficiency based — alternative - remaining part -
I capacity of the tank - simple interest - finding principal - rate of interest — amount 6
-time period - doubles or triples - compound interest - finding rate - finding
time, principal - doubles or triples - difference between Sl and CI.
Permutation - finding value - vowels come together - vowel never comes together
-some letters come together - no two vowels come together - vowels in odd/even
IV | places - based on repetition - circular permutation — application — combination - 6
finding value and application — probability — coins - dice-cards - balls and
miscellaneous problems - odd man out and number series.
Clock - finding angle - reflex angle - gain or loss — calendars - finding
particular day - data interpretation - bar chart - line chart - pie chart — table —
V' | combined —ages ratio-twice or thrice - addition /subtraction - family based - 6
problems on numbers - equations.
Total Hours| 30
Text Book
1. | R.S. Aggarwal , Quantitative Aptitude, S.Chand & Company Ltd.,
Reference Book
1. | Ashish Arora, Quantitative Aptitude.
Web Resources
1. | https://www.javatpoint.com/aptitude/quantitative
2. | https://www.indiabix.com/aptitude/questions-and-answers/
Components for and Distribution of Marks for ESE (Theory)
Ability Enhancement Compulsory Course(AECC)
Duration in Hrs. Mode of Exam Type of Questions No. of Questions Marks
2 Online MCQ 50 50x1=50
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Semester 2
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Semester — 2
c H / Examination
ourse ours )
Course Code| Part Category Course Name Week |puration] Max Marks _[Credits
in Hours|CIA ESE| Total

24TAM21L I Tamil — I
24HIN21L I Hindi — I

4 3 25| 75| 100 3
24MAL21L | | |Language -1} prajayalam — 11
24FRE21L I French — 11
24ENG22L Il |English—11 | English -1l 4 3 25| 75| 100 3
24BCS23C Il | Core—1ll Java Programming 5 3 25| 75| 100 4

Lab: Java
24BCS24P Il |Core Lab - 1l Programming 4 3 40 | 60 | 100 2
24BCS25C Il | Core— IV Operating Systems 5 3 25| 75| 100 4
24BCS26A | Il |Allied—11 | Discrete 4 3 |25|75| 100 | 3
Mathematics
24HUM2FC | IV |FC-1I Human Rights 2 2 50| - 50 2
24SOF2AE | IV |AECC - I Soft Skills 2 2 - |50 | 50 2
Total 30 700 23

Department of Computer Science
30



KG College of Arts and Science(Autonomous) 2024 Batch

Part — | : Language-I-Tamil-I1l
Course Code Course Name Category Hours/ Week | Credits
24TAM21L Tamil -1l Language - |1 4 3

Course Objectives
The course intends to cover

o F0lp B)VEHE WD HHLSET eLpeVLd HTSHTHLD HMID LedTUTL ewL_L1 Liflhg) 6% TsiTEns6.

o el L sueriddl, uewL LILTHM6V HMEMIT UETIT & 6V.

o surpailwied GBISGWETS SMMEL HMILD  6UTLPeWeUF GIFIPEOLOWITEHS 2 H6yLD

HETOTW]HeWaT HM5H60.

Course Learning Outcomes
On the successful completion of the course, students will be able to

CLO Knowledge
CLO Statements Level

cLOL 9D ‘@wésaﬂwrélassir aulfl euTpailiie) QPUPSBBIGMETS  HDMISH KL K2
D HDHV-

CLO2 |usg) GevsslwnissT sulf) LGS CpBlEemar o 65Tt g%60. K2

CLO3 EFTITEY 2 MIHEDL O\ LA LenL_LILITerideiflesr K3
Flh DT HEMET 6T(HdG16WT B 6V.

cLO4 SO  @evsFlw  eureuTHMld  9Mm  Gevdaslwid MWD KL K3
2 eI BewL WIST HTEHHD GHUHH 9 DS6.

CLOS | Newpullesrn)) e1ps B)eVEsemThISmaTS SHMIS S([HSH6V. K2, K3

K1 - Remember; K2 - Understand; K3 — Apply
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Part — I: Language-I-Tamil — 11
Unit Content Hg'u?,z
(ip1d)
1. dps@mst
° ysp
| o allewer GFwesVeumS 14
* OBEHOIFT(H HleTHH60
2. FMsbsb(CaribesBEsILL L 10 LrLsvssr)
3. uywry) preprm(CsTHesBdsILL L 10 LTL 60H6iT)
(i)
1. oilrmd obhasrH( 10 ursvser) - ouilgmd) Ll i
2. 2 WOFGWTLD LML 6V&6T (S6vflILmTL_60&6T) - Hafloesni Cxhdlw
I allbTwsid LsTemer 14
3. wSgIEGLrTFT Llstewards0lp(H TVt LiheuLd) — @&Lor@Huym
4. @CwassTallwid - weweICUTL ey - 3> GUBT 630T & IT &F 63T
5. Agspi uTL6V&E6T - Feueurdalwi LTL 6D
(semev LDHMID LIsTUT®D )
1 gpd sreriin@eugi - QBT
2. eJL1g6V 6T(SHT )6Vl wiD - PETEM6U FHIHTFFTLO
1 3. Sy - Osmevedlwisd giewm, Glauafluf(® 12
4. eTD 6T CIFTTHHEUTFV - L MEHL T 6TLD.6TOWV.2 SHUICLPT G|
5. YEhewing Flmest - 9Playsagli
(Sgariiuent] Apciilzip)
(®sva&lw sursormy)
\ 1. uFOlesTesT &1pd et @ BTVH6T 10
2. 2 swrpewL_uiler GsTHmpLd sueridFFujid
(B)ovss & emrid)
v 1. Qa&mevedlsiT auemas 6T 10
2. Goaupmiswing Ol TemsHH6IT
3. LU PAéENwer (e anTiILGISHT, WL DS T1pSs GlFi1se0)
Total Hours 60
Reference Books
1 | ypsais@uwrrer] Lerenerssiilp,(2021) swevr wpmaedr, FTrsm ugllingsid
2 | @)Cua sraillwib, sailehi searentasrast,(20006) sensvdbsasraiil L iLISD
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Reference Books
3 | 2 ewrseEpd 2 swywrdflwisen,(2013) gl & pLyrasT Bly, CFehaf Ldb aneysiv
4 | guilrmdl obsTHl, emesteui £ Cagirmist,(2010) Bl GFeps Ldb anejsv
yalw Ceuefldsdgled S Bevdbdlw surevrmy, (pewesreui & LghFTmisD, (2017) ojesrevrid
’ Geusaflufi_®
6 | sl Gevsdlw sugeorm, p sursrraerti,(2021) srdlsw ari il ugliy
7 | U0 2 ewrbewL sureormi, af GlFsveuprwsid,(2003) emLwmrerid LSS0
8 | sulp Bevsdlw sugevrmy, wpewesreui H1 Car GeumisL_rrioest,(2010) semevws Glouafluf®
g | TETEmIRGT - LndLi e rai 2 pwipisg),(2016) Qeualuf §: shims Libss
blewevwitb, GlFeiTemevt
10 | oGLrreir 11 @evsmeanTid, Lsveui Aurstwanfivrmsr,(2011) wymer Llisfladd
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Part — Il :Language-I1- English - 11

Course Code

Course Name Category | Hours/ Week | Credits

24ENG22L

English-11 Part - 11 4

3

Course Objectives
The course intends to cover
e The literary elements in poetry.
e The critical contemplation and writing in styles of prose texts.
e The modernist techniques and ethics in the narratives of short stories.
e The interpersonal skills essential in the work environment.

Course Learning Outcomes
On the successful completion of the course, students will be able to

Knowledge
CLO CLO Statements Level
Identify the common techniques underlying free verse and traditional
CLO1 . K1
forms of poetry for crafting poems.
Understand humour in prose texts psychologically to master the
CLoz oratory skills. K2
Employ empathy and morale in diplomatic Day-to-day
CLo3 circumstances. K3
CLO4 Strengthen the writing skills for documentation. K3
CLO5 Persist flexibility and mobility in the sequel LSRW. K3
K1 - Remember; K2 - Understand; K3 - Apply
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Part - I1: Language-11-English - 11

Unit

No. of

Content Hours

Poetry: Motherhood
1. My Grand Mother’s House — Kamala Das 12
2. Of mother, among others things — A.K Ramanujam
3. Night of the Scorpion — Nissim Ezekiel

Prose: Humour
1. With The Photographer — Stephen Leacock 12

2. Travel by Train — J.B.Priestley
3. On Forgetting — Robert Lynd

Short Stories: Integrity
1. The taxi driver — K.S. Duggal 12
2. A Retrieved Reformation- O Henry

3. Kabuliwala - Rabindranath Tagore

Language Competency:Vocabulary
1. Homonyms, Homophones, Homographs Portmanteau words 12
2. Verbs and Tenses, Subject Verb Agreement

3. Error correction Vocabulary : Synonyms, Antonyms, Word Formation

English for Communication

1. Listening with courtesy and adding ideas and giving opinions during
themeeting and making concluding remarks 12
2. Participating in a meeting: face to face and online
3. Reading news and weather reports

4. Preparing first drafts of short assignments

Total Hours 60

Text Books

1.

Ezekiel Nissim, 1989 .Collected Poems 1952-1988. Oxford University Press.

2.

Hewings, M. (2000). Advanced English Grammar. Cambridge. University Press.

Reference Books

1.

Bakshi, S.P. & Sharma, R. (2019). Descriptive English. Arihant Publications (India) Ltd.

2.

Cameron S & Dempsey L. (2019). The Reading Book: A Complete Guide to
TeachingReading. S & L. Publishing.

3.

Sherman B. (2014) Skimming and Scanning Techniques. Liberty University Press.

Web Resources (Swayam / NPTEL)

\ https://nptel.ac.in/courses/109103020
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Course Code Course Name Category | Hours/Week | Credits

24BCS23C Java Programming Core-l111 5 4

Course Objectives
The Course intends to cover:
e Fundamentals of Object-Oriented Programming in Java.
e AWT controls, Event Handling, Swing and Graphical User Interface (GUI)
concepts and Spring Boot.

Course Learning Outcomes
On the successful completion of the course, students will be able to

CLO CLO Statements Knowledge
Level

CLO1 Remember object-oriented features to build simple applications. K1

CLO? Unders_tand the c_oncept of Inheritance, Packages, Interfaces and K2
Exception Handling.

CLO3 Apply multithreaded programming and file handling concepts. K3
Understand the fundamental concepts of AWT controls, layouts

CLO4 . . o K2, K3
and events to demonstrate the user-driven interactive applications.
Develop GUI Applications using Swing in Java, develop simple

CLOS Application using Spring Boot. K3

K1 - Remember; K2 - Understand; K3 — Apply

CLO - PLO Mapping

CLOs/PLOs PLO1 PLO2 PLO3 PLO4 PLO5
CLO1 3 2 2 2 1
CLO2 3 2 2 2 1
CLO3 3 3 3 2 1
CLO4 3 3 3 3 1
CLO5 3 3 3 3 1

3 - Substantial (high) 2 - Moderate (medium) 1 - Slight (low)
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Core - I11: Java Programming

No. of

Unit Content
Hours

Introduction: Review of Object-Oriented concepts — History of Java - Java
buzzwords - JVM architecture - Datatypes — Variables - Scope and lifetime of
| | variables — arrays — operators — control statements — type conversion and casting —| 15
Simple Java program — constructors — methods — Static Block - Static Data — Static
Method String and String Buffer Classes.

Inheritance: Basic concepts - Types of inheritance - Member access rules - Usage 0
this and Super keyword - Method Overloading - Method overriding - Abstract classe
- Dynamic method dispatch - Usage of final keyword. Packages: Definition - Acces{
Il | Protection - Importing Packages - Interfaces- Definition — Implementation { 15
Extending. Exception Handling: try —catch - throw - throws — finally — Built-ir
exceptions - Creating own Exception classes.

Multithreaded Programming: Thread Class - Runnable interface -
Synchronization — Using synchronized methods — Using synchronized statement -
Il | Interthread Communication — Deadlock. 1/0 Streams: Concepts of streams - Stream 15
classes - Byte and Character stream - Reading console Input and Writing Console
output - File Handling.

AWT Controls: The AWT class hierarchy - user interface components - Labels -
Button - Text Components - Check Box - Check Box Group - Choice - List Box -
Panels — Scroll Pane - Menu - Scroll Bar. Working with Frame class - Color -
IV | Fonts and layout managers - Event Handling - Events — Event sources - Event 15
Listeners - Event Delegation Model (EDM) - Handling Mouse and Keyboard
Events - Adapter classes - Inner classes.

Swing: Introduction to Swing - Hierarchy of swing components. Containers-Top
level containers - JFrame - JWindow - JDialog - JPanel - JButton — JtoggleButton -
JCheckBox - JRadioButton - JLabel, JTextField - JTextArea - JList - JComboBox -
V | JScrollPane. Spring Boot: Fundamentals of Spring Boot-Spring vs Spring Boot- | 15
Spring Boot Architecture-Develop Spring Boot Application step by step-Run
Spring Boot Application-Creating first Spring Boot application.

Total Hours 75

Text Books
1 Herbert Schildt (2017), The Complete Reference, Tata McGraw Hill, New Delhi, 9" Edition.
C L (Unit= 1L LTV, V)

2. | E.Balagurusamy (2023), Programming with Java, Tata McGraw Hill, New Delhi, 7" Edition.
Ashish Sarin, J. Sharma (2017), Getting Started with Spring Framework, CreateSpace

3. T

Independent Publishing Platform.

Reference Books

Y. Daniel Liang (2018), Introduction to Java Programming, Pearson Education, India, 10"
Edition.

Kathy Sierra, Bert Bates, Trisha Gee (2022), Head First Java. O.Reilly Publications, 3"
Edition
Web Resources (Swayam / NPTEL)

1. | https://onlinecourses.nptel.ac.in/noc22_cs47/preview

1.

2.

2. | https://onlinecourses.nptel.ac.in/noc20_cs84/preview
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Course Code Course Name Category |Hours/Week| Credits
24BCS24P Lab: Java Programming Core Lab-II 4 2
S. No. List of Programs
1 Basic Java programs.
) Java program that prompts the user for an integer and then prints out all the prime
numbers up to that Integer.
3 Java program to multiply two given matrices.
4 Java program that displays the number of characters, lines, and words in a text.
5 Generate random numbers between two given limits using Random class
and print messages according to the range of the value generated.
Java program to do String Manipulation using Character Array and perform the
6 following string operations:
a) String length b) Finding a character at a particular position
c) Concatenating two strings.
. Java program to perform the following string operations using String class:
a) String Concatenation b) Search a substring ¢) To extract substring from the given
g Java program to perform string operations using the String Buffer class:
a) Length of a string b) Reverse a string c) Delete a substring from the given string.
Java program that implements a multi-thread application that has three threads. The
9 first thread generates a random integer every 1 second and if the value is even, the
second thread computes the square of the number and prints. If the value is odd, the
third thread will print the value of the cube of the number.
10 Threading program that uses the same method asynchronously to print the numbers 1
to 10 using Threadl and to print 90 to 100 using Thread2.
Java program to demonstrate the use of the following exceptions.
a) ArithmeticException
11 b) NumberFormatException
¢) ArraylndexOutofBoundException
d) NegativeArraySizeException
Java program that reads on file name from the user, then displays information about
12 whether the file exists, whether the file is readable, whether the file is writable, the
type of file, and the length of the file in bytes.
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S. No. List of Programs

Java program to accept a text and change its size and font. Include bold italic

13 .
options. Use frames and controls.

Java program that handles all mouse events and shows the event name at the center of

14 . .
the window when a mouse event is fired. (Use adapter classes).

Java program that works as a simple calculator. Use a grid layout to arrange buttons
15 for the digits and for the +, -, *, and % operations. Add a text field to display the
result. Handle any possible exceptions like divide by zero.

Java program that simulates a traffic light. The program lets the user select one of
three lights: red, yellow, or green with radio buttons. On selecting a button, an

16 ; i
appropriate message with “stop” or “ready” or “go” should appear above the buttons
in a selected color. Initially there is no message shown.
Total Hours 60
Text Books
1 Herbert Schildt (2017), The Complete Reference, Tata McGraw Hill, New Delhi, 9™
' Edition
) E. Balagurusamy (2023), Programming with Java, Tata McGraw Hill, New Delhi, 7"
' Edition.

Reference Books

Cay S. Horstmann (2007), Gary Cornell, Core Java, Volume |- Fundamentals, Prentice
Hall, 8" Edition.

Kathy Sierra, Bert Bates, Trisha Gee (2022), "Head First Java", (Grayscale Indian
Edition) O’Reilly Publications, 3" Edition.

Web Resources (Swayam / NPTEL)

1. https://onlinecourses.nptel.ac.in/noc22_cs47/preview

2. https://onlinecourses.nptel.ac.in/noc20_cs84/preview
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Course Code Course Name Category | Hours/Week | Credits
24BCS25C Operating Systems Core-1V 5 4
Course Objectives
The course intends to cover:
e Basic Operating System concepts.
e Process concepts, Deadlock and Memory management.
e Scheduling algorithms, devices, and information management.
Course Learning Outcomes
On the successful completion of the course, students will be able to
Knowl
CLO CLO Statements nowlecge
Level
CLO1 Define the process concepts and its lifecycle in operating system. K1
CLO2 Understand the Asynchronous concurrent process and algorithms. K2
CLO3 Undgrstand the deadlock detection, prevention and recovery using Ko
algorithms.
CLO4 Apply the knowledge of job Scheduling Algorithms to make the K3
effective utilization of CPU.
CLOS Ap_pl_y memory management strategies to enhance system K3
efficiency.
K1 - Remember; K2 - Understand; K3 — Apply
CLO - PLO Mapping
CLOs/PLOs PLO1 PLO2 PLO3 PLO4 PLO5
CLO1 3 3 2 2 1
CLO2 3 3 2 2 1
CLO3 3 3 3 2 1
CLO4 3 3 3 2 1
CLO5 3 3 3 3 -
3 - Substantial (high) 2 - Moderate (medium) 1 - Slight (low)
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Core - IV: Operating Systems
. No. of
Unit Content
Hours

Introduction: Operating system, history (1990s to 2000 and beyond), distributed
computing, parallel computation- Process concepts- Definition of process, process
states- Life cycle of a process, process management- process state transitions,
process control block (PCB), process operations, suspend and resume, context
switching, Interrupts - Interrupt processing, interrupt classes, inter-process
communication - signals, message passing.

15

Asynchronous concurrent processes: Mutual exclusion - critical section, mutual
exclusion primitives, implementing mutual exclusion primitives, Peterson‘s
algorithm- software solutions to the mutual Exclusion Problem- n-thread mutual
exclusion- Lamport Bakery Algorithm- Semaphores — Mutual exclusion with
Semaphores, thread synchronization with semaphores- counting semaphores-
implementing semaphores- Concurrent programming-Monitors, message passing.

15

Deadlock and indefinite postponement: Resource concepts, four necessary
conditions for deadlock- deadlock prevention- deadlock avoidance and Dijkstra‘s
Banker*s algorithm- deadlock detection- deadlock recovery.

15

Job and processor scheduling: Scheduling levels- scheduling objectives-
scheduling criteria- preemptive vs non-preemptive scheduling- interval timer or
interrupting clock- priorities- scheduling algorithms - FIFO scheduling- RR
scheduling- quantum size- SJF scheduling- SRT scheduling- HRN scheduling-
multi-level feedback queues-Fair share scheduling.

15

Real Memory organization and Management: Memory organization- Memory
management- Memory hierarchy- Memory management strategies-contiguous vs
non- contiguous memory allocation- single user contiguous memory allocation-
fixed partition multiprogramming - variable partition multiprogramming-
Memory swapping- Virtual Memory organization - virtual memory basic
concepts, multilevel storage organization- block mapping- paging basic concepts-
segmentation- paging- segmentation systems- Virtual Memory Management -
Demand Paging- Page replacement strategies.

15

Total Hours

75

Text Books

1.

H.M.Deitel (2011), Operating Systems, 3" Edition, Pearson Education Asia.(Unit—1, I, I11,

IV, V)

2.

Andrew S. Tanenbaum (2010), Modern Operating Systems, Pearson Education.

Reference Books

1.

William Stallings (2012), Operating System: Internals and Design Principles, 7" Edition,

Prentice-Hall of India.

2.

Avi Silberschatz, Peter Baer Galvin, Greg Gagne (2012), Operating Systems Concepts,

9™ Edition, John Wiley &Sons (ASIA) Pvt. Ltd.

Web Resources (Swayam / NPTEL)

1.

https://onlinecourses.nptel.ac.in/noc21_cs88/preview

2.

https://onlinecourses.nptel.ac.in/noc21_cs72/preview
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(B.Sc. Computer Science / BCA / B.Sc. Information Technology / B.Sc. Computer Technology)

Course Code Course Name Category | Hours/ Week | Credits

24BCS26A Discrete Mathematics Allied — 11 4

Course Objectives
The course intends to cover
¢ The fundamental concepts and tools in discrete mathematics with emphasis on their
applications to computer science.

Course Learning Outcomes
On the successful completion of the course, students will be able to

Knowledge
CLO CLO Statements Level
CLO1 Formulate the basic terminology of sets. K1
CLO2 Design the operations with relations. K2
CLO3 Apply FSA to find a solution for a computer based system. K3
CLO4 Apply the concepts of Connectives and tautological implications in K3
data analysis.
CLO5 Evaluate the basic terminology of graph theory. K3
K1 - Remember; K2 - Understand; K3 - Apply
CLO - PLO Mapping
CLOs/PLOs PLO1 PLO2 PLO3 PLO4 PLO5
CLO1 3 3 2 1 3
CLO2 2 1 1 3 3
CLO3 2 3 2 1 2
CLO4 3 3 2 1 3
CLO5 3 1 3 2 2
3 - Substantial (high) 2 - Moderate (medium) 1 - Slight (low)
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Allied — 11 : Discrete Mathematics
Unit Content No. of
Hours
Set Theory: -Set & its Elements-Set Description-Types of sets-Venn- Euler
I | Diagrams- Set operations & Laws of set theory-Fundamental products-partitions of 12
sets-minsets- Algebra of sets and Duality-Inclusion and Exclusion principle.

|| | Relations: Binary Relations — Set operation on relations-Types of Relations — 12
Partial order relation — Equivalence relation — Composition of relations.

i | Languages: Operations on languages — Regular Expressions and regular languages 12
— Grammar — Types of grammars — Finite state machine — Finite — State automata.

Y, Mathematical Logic: Propositional calculus —Basic logical operations- 12
Tautologies-Contradiction-Argument-Method of proof- Predicate calculus.

Graph Theory: Basic terminology — paths, cycle & Connectivity — Sub graphs —

v Types of graphs — Representation of graphs in computer memory - Trees — 12
Properties of trees — Binary trees — traversing Binary trees — Computer
Representation of general trees.

Total Hours 60
Text Book

J.K. Sharma, (2022). Discrete Mathematics(Ed.2), Macmillan India Ltd.
Unit | : Chapter 1: Section1.1-1.7,1.9,1.10,1.12,1.14
Unit Il : Chapter 3 : Section 3.3 -3.7, 3.9, 3.11
Unit I1I: Chapter 15 : Section 15.3 — 15.7
Unit IV: Chapter 12 : Section 12.1 —12.3, 12.8 - 12.12, 12.14
UnitV: Chapter9: Section9.1-9.5,9.8
Chapter 10 : Section 10.1 -10.3, 10.6, 10.8

Reference Books

1.

J.P. Tremblay, R. Manohar, (2002). Discrete Mathematics Structures with Applications to

Computer Science,, McGraw Hill International Edition.

2.

M.K. Venkataraman., N. Sridharan. & N. Chandarasekaran, (2004). Discrete Mathematics,

National Publishing Company, Chennai.

Web Resources (Swayam / NPTEL)

1.

https://archive.nptel.ac.in/courses/111/106/111106086/
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Components for Internal Assessment and
Distribution of Marks for CIA and ESE (Theory)

Marks for Components for CIA
MN::larDIis Bestof Aci
CIA|ESE CIA-I CIA-1Il  |CIA-1& Model Attendance | . * M | Total
ngagement
CIA-lI
Actual | Weightage | Actual |Weightage| Weightage | Actual |Weightage
100 [ 25| 75 5 5 25
50 5 50 5 5 75 10
Question Paper Pattern
Section A Section B Section C
Component Dil;rat:(;n Total
. Type_of No. pf Marks Type .Of No..of Marks Type.of No..of Marks
question |questions question | questions question |questions
CIA—1 &Il 2 MCQ 8 8x1=8 | Eitheror 3 3x6=18 |Eitheror| 3  [3x8=24 | 50
Model . .
3 MCQ 10 |10x1=10 | Either or 5 5x5=25 |Eitheror| 5 5x8=40| 75
Exam /ESE
Components for Internal Assessment and Distribution of Marks
for CIA (Lab)
Marks for Components for CIA
Max Marks
CIA | ESE Test—1 Test - 11 Model Observation| Total
Actual | Weightage Actual |Weightage | Actual | Weightage
100 40 | 60 5 40
50 10 50 10 60 15
Examination Pattern
Marks
Component Duration in Hrs. i Total Weightage
Practical Record
Marks
Test— 1| 2 50 - 50 10
Test— 2 50 - 50 10
Model 3 60 - 60 15
ESE 3 50 10 60 -

Department of Computer Science
44



KG College of Arts and Science(Autonomous) 2024 Batch

Part— IV : Foundation Courses
(All the Undergraduate Programmes)

Course Code Course Name Category Hours/Week Credits
24HUM2FC Human Rights FC-1I 2 2
Unit Content

Concept of Human Values, Value Education Towards Personal Development

Aim of Education and Value Education; Evolution of Value Oriented Education; Concept of
Human Values; Types of Values; Components of Value Education.

Personal Development:

Self-analysis and Introspection; Sensitization towards Gender Equality, Physically
Challenged, Intellectually Challenged. Respect to - Age, Experience, Maturity, Family
Members, Neighbors, Co-workers.

Character Formation towards Positive Personality:

Truthfulness, Constructively, Sacrifice, Sincerity, Self-Control, Altruism, Tolerance,
Scientific Vision.

Value Education Towards National and Global Development

National and International Values:

Constitutional or National Values - Democracy, Socialism, Secularism, Equality, Justice,
Liberty, Freedom, and Fraternity.

Social Values - Pity and Probity, Self-Control, Universal Brotherhood.

Professional Values - Knowledge Thirst, Sincerity in Profession, Regularity, Punctuality, and
Faith.

Religious Values - Tolerance, Wisdom, Character.

Aesthetic Values - Love and Appreciation of Literature and Fine Arts and Respect for the
Same.

National Integration and International Understanding.

Impact of Global Development on Ethics and Values

Conflict of Cross-Cultural Influences, Mass Media, Cross-Border Education, Materialistic
Values, Professional Challenges, and Compromise.

Modern Challenges of Adolescent Emotions and Behavior; Sex and Spirituality: Comparison
and Competition; Positive and Negative Thoughts.

Adolescent Emotions, Arrogance, Anger, Sexual Instability, Selfishness, Defiance

Therapeutic Measures
Control of the Mind through
a. Simplified Physical Exercise
b. Meditation — Objectives, Types, Effect on Body, Mind and Soul
c. Yoga — Objectives, Types, Asanas
d. Activities:
(i) Moralisation of Desires
(i1) Neutralisation of Anger
(iii) Eradication of Worries
(iv) Benefits of Blessings
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Unit Content

Human Rights
1. Concept of Human Rights — Indian and International Perspectives
a. Evolution of Human Rights
b. Definitions under Indian and International Documents
2. Broad Classification of Human Rights and Relevant Constitutional Provisions.
a. Right to Life, Liberty and Dignity
b. Right to Equality
c. Right against Exploitation
d. Cultural and Educational Rights
e. Economic Rights
f. Political Rights
g. Social Rights
3. Human Rights of Women and Children
a. Social Practice and Constitutional Safeguards
(i) Female Feticide and Infanticide
(i) Physical Assault and harassment
(iii) Domestic Violence
(iv) Conditions of Working Women
4. Institutions for Implementation
a. Human Rights Commission
b. Judiciary
5. Violations and Redressal
a. Violation by State
b. Violation by Individuals
c. Nuclear Weapons and terrorism
d. Safeguards

Web Resources

1. | https://syllabus.b-u.ac.in/syl_college/ug_ve.pdf
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Components for Internal Assessment and
Distribution of Marks for CIA (Theory)
Marks for Components for CIA
M'\gerlﬁs Best of Total
CIA|ESE CIA-1 CIA-1I1 CIA-1 & Model (Best +
CIA-I1I Model)
Actual [Weightage | Actual |Weightage | Weightage| Actual | Weightage
50 5 | - 50
50 25 50 25 25 50 25
Question Paper Pattern
Duration in Hrs. Mode of Exam Type of Questions No. of Questions Marks
2 Offline Open Choice 5 (Out of 8) 5 x 10=50

Department of Computer Science

47




KG College of Arts and Science(Autonomous) 2024 Batch
Course Code Course Name Category | Hours/ Week | Credits
24SOF2AE Soft Skills AECC - 11 2 2
Course Objectives
The course intends to cover
The essential soft skills that is crucial for success in today's
dynamic and interconnected workplace.
Course Learning Outcomes
On the successful completion of the course, students will be able to
Knowledge
CLO CLO Statements Level
cLOL Understar}d the _c_omprehenswe gkllls to participate actively in K1 K2, K3
conversation, writing short texts with expression
Infer the cohesive devices to describe and discuss any objects,
CLO2 . . K2, K3
pictures using compound, complex sentence forms.
CLO3 Co_mprehend the_loglc in the given situation to organize the ideas to K2, K3
write formal and informal letters.
Understand the given material to organize it in a logical sequence to
CLO4  |present a paragraph with main and supporting ideas with concluding K3
sentences.
Present valuable ideas in conversation to emulate the main ideas and
CLO5 L K3
key points in short essays.
K1 - Remember; K2 - Understand; K3 - Apply;
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Unit

Details

No. of
Hours

Presentation Skills : Getting to Know You: Grammar: Introduction to Tenses;
Listening: Fill in the blanks; Speaking: Self Introduction, Everyday English, Role-
Play; Reading: Different ways of communication. My Day: Grammar: Present
simple positive & negative / Adverbs of Frequency; Vocabulary & Speaking:
Daily Activities; Listening: Observe and Answer / Telling the time; Reading &
Writing: Describe where you live. Your World: Grammar: Possessive
determiners; Vocabulary & Speaking: Talk about countries, nationalities;
Listening: Positive & negative contractions; Reading & Writing: Personal profile.
The World Of Work: Grammar: Yes/No & Wh Questions; Vocabulary &
Speaking: Jobs; Listening: Recognize the schwa sound; Reading & Writing:
Opening and closing an email. .Places And Things: Grammar: There is / there are,
articles; Vocabulary & Speaking: Talk about rooms & furniture; Listening:
Directions; Reading & Writing: Imperatives.24 Hours: Grammar: Likes &
Dislikes; Vocabulary & Speaking: Speak about hobbies and interests; Listening:
Observe & answer; Reading: Match the photos with descriptions; Writing: Write
complete sentence using prompts;

Confidence : Clothes and Shopping: Grammar: Modal verbs / Adverbs of
Frequency / Adjectives and Adverbs; Vocabulary & Speaking: Shopping;
Listening: Observe and Answer; Reading & Writing: Product Review. Travel &
Transport: Grammar: Past simple questions; Vocabulary & Speaking: Talk about
holidays; Listening: At the train station; Reading & Writing: Email - A perfect
holiday. Health & Fitness: Grammar: Past simple irregular verbs; Vocabulary &
Speaking: Talk about a healthy lifestyle; Listening: Listen & Answer; Reading &
Writing: Time sequencers. Music: Grammar: Present perfect simple; Vocabulary
& Speaking: Survey about music; Listening: Listen two people talk about music;
Reading: Use adjectives and create sentences. Let’s go shopping: Grammar:
Countable & Uncountable; Vocabulary & Speaking: Town Survey; Listening:
Listen and answer; Reading & Writing: Read and match

Creativity :Cooking & Eating: Grammar: Some & Any, Quantifiers; Vocabulary
& Speaking: Food & Drink; Listening: Kitchen conversation; Reading & Writing:
Article reading & answering. Survival: Grammar: Comparison of adjectives;
Vocabulary & Speaking: Describing people; Listening: Listen & Answer; Reading
& Writing: Read and Answer. Working Together: Grammar: Verb + Noun
phrases; Vocabulary & Speaking: Talk about technology; Listening: Listen &
Answer; Reading & Writing: Notice. Music: Grammar: Present perfect simple;
Vocabulary & Speaking: Survey about music; Listening: Listen two people talk
about music; Reading: Use adjectives and create sentences. Culture and Arts:
Grammar: Present perfect; Vocabulary & Speaking: Speak on the phone;
Listening: Listen and answer; Reading & Writing: Review
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Unit

Content

No. of
Hours

Problem-Solving :Do’s and Don’ts: Grammar: Modal verbs; Vocabulary &
Speaking: Role play; Listening: Holidays in January; Reading & Writing: Article
reading & answering. Body: Grammar: First conditional; VVocabulary & Speaking:
Personality & Appearance; Listening: Listen to conversations about personality;
Reading & Writing: Read and Answer about your skills. Speed: Grammar: Present
simple passive; Vocabulary & Speaking: Talk about relationships; Listening:
Listen & Answer; Reading & Writing: Error spotting. Work: Grammar: Adverbs
of manner; Vocabulary & Speaking: Talk about work advice; Listening: Observe
& Answer; Reading: Read & check your ideas

Critical Thinking : Influence: Grammar: would / past habits; Listening: Sentence
Correction; Speaking & Vocabulary: Your inspiration; Reading: Picture
description; Writing: Rewrite the sentences. Money: Grammar: Second
conditional; Listening: radio programme; Speaking & Vocabulary: Talk about
games; Reading & Writing: Fill in the blanks. Things that changed the world:
Grammar: articles; Speaking & Listening: Talk about chewing gum; Reading &
Writing: Read and write a book review

Total Hours

30

Components for and Distribution of Marks for ESE
(Theory) Ability Enhancement Compulsory
Course(AECC)

Duration in Hours Mode of Exam Type of Questions No. of Questions Marks

2 Online MCQ 50 50x1=50

o> G,&“Q,UM <«
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Curriculum

B.Sc. Computer Science

Semester — 3
Examination
Course Course Hours/ .
Code Part Category Course Name Week | Duration Max Marks Credits
INHours: | | ESE | Total
24TAM31L | Tamil — 111
24MAL3IL | | Malayalam — III 4 3 25 75| 100 3
24FRE31L I French — 111
24ENG32L Il | Language — Il | English — 1l 4 3 25 75 100 3
24BCS33C | 1l | Core—V Data Structures 6 3 25 | 75 | 100 4
& Algorithms
Lab:Data
24BCS34P Il | Core Lab— Il | Structures & 4 3 40 60 100 2
Algorithms
24BCS35C | 11l | Core— VI Introduction to 6 3 25 | 75 | 100 4
Data Science
24BCS36A | 1l | Allied — II Operations 4 3 25 | 75 | 100 3
Research
Lab : Interactive
24BCS37P i SEC -1 JavaScript 2 3 40 60 100 2
Programming
24BAT3FC/ Basic Tamil /
24ADT3FC/ Advanced Tamil - 2 50 - 50 2
IV | FC—-1l
241KS3FC Indian Knowledge
Systems (IKS)*
24MOO3AE | IV | AEcc | Online Course - - - - - 2
B MOOC
Total 30 750 25
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Part —I : Language-I-Tamil —I11
(All the Undergraduate Programmes)

Course Code Course Name Category Hours / Week

Credits

24TAM31L Tamil - 111 Language - | 4

3

Course Objectives
The course intends to cover

slpfler UIp giewm F1ihs FhseweTsenars snmis Csiaev

@sirempw g Plallwsv sueriFd wHmb SHewflestluiler LweTUTL B CHemeuswiw

2O 55156V

Qumens LUTHIHTLUY &GOS allflliLjenTiensu sueTid g0

Course Learning Outcomes
On the successful completion of the course, students will be able to

CLO CLO Statements Knowledge
Level

cLOL suewflag S - sawlleflds st mILLkISsST  LHMID KL K2
LwsTLUT (A emer o mlgev.

cLO2 pari 10 HMID 2 erallw)  FHeiTeww  GHDVHSH FhHewesTHEmET K2
QUATT HBH6V.

CLO3 HHMIVT - HMHMIFFHLpedlwsd Chemeu HMID L H(HOUTESSLD NS5 K3
2T 5H5ISH6V.

CLO4 | Guevreenio LnHM M6V HMID FuISSEHDE SMHEN6IT QUATI &6V . K1, K3

CLOS | Qarii@ o 6meowssT &Dlss SPlwd CFiige. K2, K3

K1 - Remember; K2 - Understand; K3 — Apply
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Part —I: Language-1-Tamil — 111
vweTurL_(H\d SLOLp
Unit Content mg-u?é

eIl LD HMID Hewflefld FLOLD

I | s0pfsr suemllasn - auswllss ssHRISHT — 2 sLWLTESSD - QFwhems | 12
BITERTY]6Y HHM6V - @)ewenTul HITEVHLD - P)ewemTuld SLOLD LiweTLT (D
oar 1D HMID 2 erailwed HLilp

I 20T FG G601 (B)THWIEHLOUWITENLD - BlHLP6YHEWOTF CFUISIHOTTS 61119 616 LD 6V 12
- 2011 &5 glewmulled Grdluller uBiE - 2 eTallwe) suemrwenm - 2 6arallwisy
Lfleyaser - sugliuemm 2 erailwed (o flwir, wresnreur)
& MIFGLedlwed WhHmID &FHmievTealwied

n S0Pt @Fedlwed HMley - FHMIFEGPE LTHFUTH - FHMIFEGLPD LITHISTLIL 1
- HFDMIOT UMSBEHET - 2 VEL L&HLPOILMM &FHMIVTSH HeVBIGHST - FDHMIVT
sueTT&FS LoMMILD LIWIGIT 6T
GuevrenTewiog SO HmID Curlliuins

IV GLeVTEITENLOU|LD WIS (LLOMHEHLD - GLosvTenTewid ClFweVLIT(R&G6T LoMHMILD 12
UMBHBH6T - au@GLiLiemM GoevTewnTewio — GBS TenTeL - BTV SMETTII6y LoMHMILD
HOTH - Uy euBIG6T LTdhgl ClFiighs) HMILD el eudTewsTLILIBIg%S 6T
LIGIT(LpS5 ), (6VH6W LD 6IT

v | B e-pry@(opleallud) — uswwnf Lrs i ubsaussan(wGsgiend) - BT,

Tl BISD(CHTHN) - wullvFrd] oeuTenTTgenr(ailechehTerid) - erer ool

grw&Frifl(FeLpssid) - HLOLTLpeuTi(alleusmuild)

Total Hours 60

Reference Books

1 | &bsrid.@)ev, (2022) sewflefls su0lp, allsL et Lilyarn

2 | wewfllwraer.giewr, (2019), @ewsnrwiepid G)eflwd HL6lapd, @)ews LISIILISLD

3 GursitesremeudsBasmr.ap, (2015) @ewewrwig sHlp eugeOTm), UTTSHSTFST LILBMEVS
SLPSLD.

4 | sruswenf @y, (2018) shmieoralwed, QT LLLILSLD

5 | @evsslwr s.af, phdlet #r.g,(2022), afligwed Lglliusib

6 Asitersa oLl pHGasger.CluTeT(2016) #hmiF @pedwesd(2 s swalw sursvrmy),
sT3li Geuafluf®

7 | @ewpwesry.Cleu (2018) Gevsalwgglsv Csvrsntenio, Bluy, CFehal Ljs ameayev

8 | ufefleurasir.ai, (2009), $ws@Gmeflsv GuevTesntenio, ailsL e Lilyarib
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9

ul L ergd ewwbgeir, (2018), ofl.ig BTuy®), rrewwwm LuFliLsD

10

LTéLT usseusaevd.odl (2009) @swib spm Casrallev, allwm uglliisd

Question Pattern

&TeVLD © 3 ewfl GByid OTdHs WH G LeHTSHST : 75
Ufey — 9y 10x1=10

o surer sl muws GaihOsHH5! SIS,
ifley — <y 5x5=25

o sumilsid HMID Hewlleslls HLolLp - 1 afleorm

e 201 &1 HMID 2 eTailwed HLOLP - 1 afleorm

o spmivTallwed LHMILD FHMIFGHLHedlusy - 1 aflesrmr

o Guevreintewiog Sl wHmb Qurfliuuind- 1 aflerr

*  O&HTHIG 9 EHEWLOSHET - 1 afleorm
Ufey - &) 5x8=40

o sumilsid WHMID Hewlleslld HLolLp - 1 afleorm

o 2ar &1 HMID 2 emaiwed FLOlp - 1 aflewrm

o spmievTallwed LHMID FHMIFEGHLeSlws) - 1 eflesrm

o Guevreinteniog SOl wHmb Qurfliiuuind- 1 aflerr

*  O&HTHIE 9 EHEMLOEHET - 1 afleorm

GOy : <, @) Ufeysaflsy allearrdaser "@)g1" o008 "9ia1" 66T 6uenasuilsd

hshHS V&SN BHGI HewLdHed Geussor(HILD.
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Course Code Course Name Category Hours / Week Credits

24HIN31L Hindi - 111 Language - | 4 3

Course Objectives
The course intends to

e Have knowledge of the contents of primitive poetry

e Learn about contemporary poetry and its techniques.

e Interest in reading poetry and the ability to express social thoughts will improve

e Understand the basics of Hindi literature and to understand Hindi literature
properly

e Have Knowledge of the elements of poetry and the knowledge of subtle translation will
improve

Course Learning Outcomes

On the successful completion of the course, students will be able to

CLO CLO Statements Knowledge Level
CLO1 | May have knowledge of the contents of primitive poetry K1, K2
CLO2 | Learn about contemporary poetry and its techniques. K2
CLO3 | Interest in reading poetry and the ability to express social thoughts K3
will improve
CLO4 | This will help you to understand the basics of Hindi literature and K1, K3
to understand Hindi literature properly
CLO5 | Knowledge of the elements of poetry and the knowledge of subtle K2, K3
translation will improve.

K1 - Remember; K2 - Understand; K3 - Apply
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Part—I: Hindi - 11
. No. of
Unit Content HoUurs
Poetry: Kavya Lehar — By Dr. V. Baskhar Pracheen Kavitha
1. Mahatma Kaber — Saki
| 2. Goswamy Tulasidas — Ram-Van-Aman 14
3. Mahatma Soordas — Baal — Leela
4. Kavivar Rahim — Dohe
Poetry: Kavya Lehar — By Dr. V. Baskhar Aadhunik Kavitha
1. Mythili Sharn Gupth — Vikaral Bijali
2. Sumithranandan Panth — Parivarthan
3. Suryakanth Thripati Nirala— Sandhayasundarai
I 4. Ramdhari Sing Dinkar — Bhagavan Ke Dakkiya 14
5. Harivansray Bachchan — Kota Sikka
6. Agyeya — Anubhav Paripakva
7. Naresh Mehtha — Ullangan
8. Dharmaveer Bharathi — Tum Mere Koun Ho

History of Hindi Literature: (Sahithyik Tippanian)
1. Ammer Kusro

2. Vidhyapathi
" 3. Chandbardhayi 12
4. Pruthiviraj Raso

5. Ramacharitha Manas

6. Vinaya Patrika
Alankar:

1.Anupras

2. Yamak

3. Slesh

4. Vakrokthi

5.Upama,

6. Roopak

7. Virodhabas
Translation: English - Hindi only
V | Anuvadh abhyas— Il 10
(16-30 Lessons Only)

Total Hours 60

Text Books
1 Dr Baskhar V., (2006), Kavya lehar —Jawahar Pusthakalay, Sadar Bazaar,Mathura-U.P.281001.
2 Anuvadh Abyas-111,Dakshin Bharath Hindi Prachar Sabha Chennai — 17.
Reference Books
1 Rajnath sharma,(2010) Hindi sahithya ka saral ithihaas, Vinod Pustak Mandir, Agra-282
2 Kavya pradeep rambadri shukla,(2008) hindi bhavan, 36, tagore town, allahabad — 211 002.
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Course Code Course Name Category

Hours/Week Credits

24MAL31L Malayalam - 111 Language - |

4 3

Course Objectives
The course intends to

Have knowledge of the contents of primitive poetry

e Learn about contemporary poetry and its techniques.

Interest in reading poetry and the ability to express social thoughts will improve

e Understand the basics of Malayalam Poetry and to understand Malayalam

literature properly

e It will provide knowledge of the elements of poetry.

Course Learning Outcomes

On the successful completion of the course, students will be able to

CcLO CLO Statements Knowledge
Level
CLO1 | Geta basic knowledge of the history of Malayalam literature. K1
CLO2 | Enhances the art and taste of Malayalam literary works K1
CLO3 | Literary genres can be learned K2
CLO4 | Create more to read and enjoy Malayalam poetry K3
CLO5 | Get the basic Knowledge of poetry techniques K4

Department of Computer Science

58




KG College of Arts and Science (Autonomous) 2024 Batch

Part—I. Malayalam — 111
: No. of
Unit Content HoUurs
I Poetry — Chinthavishtayaya Seetha 14
I Poetry — Chinthavishtayaya Seetha 14
i Poetry — Mrugasikshakan - (Murgasikshakan, Kausalya, Varavu, Vittupoku 12
Ekalavyan, Mazha) 6 poetries
Poetry — Mrugasikshakan - (Kayal, Karkkadakam, Bhagavatham,
v Vazhivakkile naikutty, Edavelayil oru nimisham, Verumoru kathu) 6 10
Poetries
\/ Poetry — Aayisha 10
Total Hours 60
Text Books

1 Kumaranasan, (2012), Chinthavishtayaya Seetha, Kerala Book Store Publishers.

2 Vijayalakshmi, (2010), Mrugasikshakan, DC Books, Kottayam.

3 VayalarRamavarma,(2014), Aayisha, Kerala Book Store Publishers.

Reference Books

1 Dr.Leelavathi M, (2015) Kavitha SahithyaCharitram, Kerala Sahithya Academy, Trichur.

2 Dr.Leelavathi M, (2015) Kavitha Dwani, D.C.Books, Kottayam.

Dr.George K.M, (2014) Aadhunika Sahithyacharithram Prasthanangalilude, D.C.Books,

3 Kottayam.

4 Chummar T.M. (2009) Padya Sahithya Charithram, Kerala Sahithya Academy, Trichur.

Department of Computer Science 59



KG College of Arts and Science (Autonomous) 2024 Batch
Course Code Course Name Category Hours/Week |  Credits
24FRE31L French - 111 Language - | 4 3

Course Objectives
The course intends

To interact in a simple way, ask and answer simple questions about themselves, where

they live, people they know, and things they have, initiate and respond to simple

statements in areas of immediate need or on very familiar topics, rather than relying

purely on a very finite rehearsed, lexically-organized repertoire of situation-specific

phrases.

Course Learning Outcomes

On the successful completion of the course, students will be able to

CLO CLO Statements Knowledge

Level
CLO1 Comprehend a repertoire of vocabulary K1
CLO2 Understand tenses and intermediary level of grammar K2
CLO3 Try to converse in unknown situation K3
CLO4 | Translate unknown texts on familiar topics K4

Part—1: French — 111
Unit Content No. of Hours

I Etape 1 (Lecons 1 - 3) 14

I Etape2 (Lecons 1 - 3) 14

1 Etape 3 - Lecons 1 -2 12

v Etape 3 — Lecon 3 10

\Y Etape 4 — Lecon 1 10

Total Hours 60

Text Book

1.

Céline Himber, Corina Brillant, Sophie Erlich, (2014), Adomania2 — Methode Defrancais,
Publisher : Hachette Fle

Reference Book

1.

Inc.

Yves Loiseau, Régine Merieux (2009), Latitudes 1, Publisher: French and European Publications
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Course Code Course Name Category Hours/ | Credits
Week
24ENG32L English-111 Language- 11 4 3

Course Objectives
The course intends to cover

e Various genres of literature

Inter personal skills essential at work environment

Course Learning Outcomes
On the successful completion of the course, students will be able to

Knowledge

CLO CLO Statements Level

CLO1 List out the connotations and denotations to pen poems. K1
Identify complex characters to navigate philosophical and intellectual

CLO2 . L K2
learning and employ it in work place.

CLO3 Interpret various prose styles to enhance creative writing K3
Compute vocabulary and grammatical proficiency in communication

CLO4 L X K3
to enhance clarity in content creation.

CLO5 Practice communication skills to be effective in lifelong learning. K3

K1 - Remember; K2-Understand; K3- Apply
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Part-11: Language-11-English-111

Unit

Content

No. of
Hours

Poetry

1. Nothing Will Die — Alfred Lord Tennyson
2. Porphyria’s Lover — Robert Browning

3. Obituary — A K Ramanujan

12

Scenes from William Shakespeare’s Plays
1. Romeo and Juliet — The Balcony Scene
2. Merchant of Venice - Court Scene

3. Julius Caesar - Murder Scene

12

Famous Speeches
1. You’ve Got to Find What You Love-Steve Jobs
2. You Will Prevail -Sundar Pichai

3. I am Malala — Malala Yousafzai

12

Language Competency

1. Identifying types of Sentences
2. Sentence Structure

3. Active Voice and Passive Voice
4. Direct and Indirect Speech

12

English for Communication Listening and Speaking

Participating in a Group Discussion

1. Group discussion as a selection process

2. Different kinds of Group Discussion

3. Structure of Group Discussion

4. Successful Group Discussion Techniques

5. Group Discussion — Do’s and Don’ts

Reading and Writing

1. Reading diagrammatic information-interpretations maps, graphs and pie
charts

2. Narrative writing— Two to three paragraphs

3. Dramatizing everyday situations/social issues through skits. (Writing
scripts and performing)

12

Total Hours

60

Reference Book

1.

Wren, P.C. (1973). High school English grammar and composition.

Web Resources (Swayam/NPTEL)

1.

https://nptel.ac.in/courses/109106129

2.

https://nptel.ac.in/courses/109104031
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Course Code Course Name Category Hours / Week Credits
24BCS33C |Data Structures and Algorithms Core-V 6 4
Course Objectives
This course intends to cover
e Basic Concepts of Data Structures and Applications
e Algorithm Analysis and Design Techniques
Course Learning Outcomes
On the successful completion of the course, students will be able to
CLO CLO Statements Knowledge
Level
CLO1L Lear_n the basic concepts of Stack and Queues Data Structures and its K1
application
CLO2  [Understand the representation of Linked List and its implementation K2
CLO3  [Organize and manage hierarchical data with non-linear Data structures K2
cLO4 Un_dgrstand various Sorting Algorithms and to manage the data K3
efficiently
Apply algorithmic design paradigms like Dynamic Programming,
CLO5 : . K3
Backtracking, Divide and Conquer
K1 - Remember; K2 - Understand; K3 - Apply
CLO - PLO Mapping
CLOs/PLOs PLO1 PLO2 PLO3 PLO4 PLO5
CLO1 3 1 3 2 2
CLO2 3 1 2 3 2
CLO3 2 2 3 2 2
CLO4 2 2 2 2 1
CLO5 2 3 2 3 1
3 - Substantial (high) 2 - Moderate (medium) 1 - Slight (low)
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Core -V: Data Structures and Algorithms

No. of
Unit Content Hours

Basic Concepts: Overview: System Life Cycle-Algorithm Specification: Introduction-
Performance Analysis: Space Complexity-Time Complexity-Asymptotic Notation - Arrays: The
| | Abstract Data Type - Sparse Matrix - The Abstract Data Type - Sparse Matrix Representation -
Transposing a Matrix. The Representation of Multidimensional Arrays - Stacks and Queues: | 18
Stacks - Queues - Evaluation of Expression - Multiple Stacks and Queues

Linked List: Singly Linked Lists and Chains - Linked Stacks and Queues-Polynomials-
Polynomial Representation-Adding Polynomial - Circular List Representation of Polynomial- | 18
Sparse Matrices-Sparse Matrix Representation - Doubly Linked List

Trees: Terminology — Representation of Trees — Binary Trees: The Abstract Data Type —
Properties of Binary Tree — Binary Tree Traversal. Binary Search Tree-Searching, Inserting and
Deleting in Binary Search Tree. Introduction: Threaded Binary Trees. Graphs - The Graph 18
Abstract Data Type — Elementary Graph Operations: Depth First Search - Breadth First Search -
Minimum Cost Spanning Tree - Kruskal’s Algorithm — Shortest Path and Transitive Closure

Searching: Sequential Search - Binary Search - Sorting: Definitions - Insertion sort - Quick sort 18
V. Merge sort - Heap sort - Hashing: The Symbol Table, Abstract Data Type - Static Hashing -

Dynamic Hashing using Directories

Algorithm Analysis Techniques: Efficiency of Algorithms - Analysis of Recursive Programs -
V| Algorithm Design Techniques: Divide and Conquer Algorithms - Dynamic Programming - 0/1 18
Knapsack Problem - Matrix Chain Multiplication - Greedy Algorithms -Case study on Job
Sequencing Algorithm - Huffman Coding - K- Job Sequencing with Deadlines

Total Hours 90

Text Books
1 |Ellis Horowitz, Sartaj Sahni, Susan Anderson Freed (2014),“Fundamentals of Data Structures in C”, 2"
Edition, Universities Press.
) Aho V, John E. Hopcroft, Jeffrey D. Ullman, (2008), “Data Structures and Algorithms”,3rd Edition,

Pearson Education Alfred Asia

Reference Books
1. |Mark Allen Weiss, “Data Structures and Algorithm Analysis in C”, 2" Edition, Pearson Education Asia.

Ellis Horowitz, Sartaj Sahani and Dinesh Mehta (2008), “Fundamentals of Data Structures in C++”, 2™
Edition, University Press.

Web Resources (Swayam / NPTEL)

1. | https://onlinecourses.nptel.ac.in/noc23 ¢s85/preview

2. https://onlinecourses.nptel.ac.in/noc24 cs78/preview
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Core Lab - I11: Data Structures and Algorithms

Course Code Course Name Category Hours / Week | Credits
24BCS34P | Lab: Data Structures & Algorithms | Core Lab - 111 4 2
S. No. | List of Programs

. Sample Programs
Implementation of Array Operations
2 Implementation of Stack using Arrays
3 Implementation of Queue using Arrays
4 Conversion of Infix to Postfix Expression
5 Evaluation of Postfix Expression
6 Implementation of Singly Linked List
7 Implementation of Tree Traversal
8 Implementation of Depth First Search
9 Implementation of Breadth First Search
10 Implementation of Linear Search
11 Implementation of Binary Search
12 Implementation of Quick Sort
13 Implementation of Merge Sort
14 Greedy Algorithms - Activity Selection Problem
15 0-1 Knapsack Problem
Total Hours 60
Text Books
1 Ellis Horqwitz, ?(?rtaj_ _Sahni, _ Sus_an Anderson Freed (2014), “Fundamentals of Data
Structures in C”, 2™ Edition, Universities Press.
5 Aho V, John E. Hopcroft, Jeffrey D. Ullman, (2008), “Data Structures and Algorithms”, 3"

Edition, Pearson Education Alfred Asia

Reference Books

1.

Mark Allen Weiss, “Data Structures and Algorithm Analysis in C”, 2" Edition, Pearson
Education Asia.

2.

Ellis Horowitz, Sartaj Sahani and Dinesh Mehta (2008), “Fundamentals of Data Structures in
C++, 2" Edition, University Press.

Web Resources (Swayam / NPTEL)

1. https://onlinecourses.nptel.ac.in/noc23 cs85/preview
2. https://onlinecourses.nptel.ac.in/noc24 cs78/preview
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Course Code

Course Name Category | Hours/Week| Credits

24BCS35C

Introduction to Data Science Core-VI 6

4

Course Objectives
The course intends to cover

e To introduce the concepts, techniques, and tools in Data Science.

e To understand the various facets of data science practice, including data collection and
integration, exploratory data analysis, predictive modeling, descriptive modeling and
effective communication.

Course Learning Outcomes
On the successful completion of the course, students will be able to

CLO CLO Statements Knﬁ\év\llzfge

CLO1 |To understand the basics in Data Science and Big Data. K1

CLO2 | To understand the overview and building process in Data Science. K2

CLO3 | Toincorporate basic Data Pre-Processing procedures. K3

CLO4 | To understand various algorithms in Data Science. K3

CcLO5 | To understand Data Science in different domains. K3

K1 - Remember; K2 - Understand; K3 — Apply
CLO - PLO Mapping

CLOs/PLOs PLO1 PLO2 PLO3 PLO4 PLOS
CLO1 1 1 3 2 1
CLO2 1 2 2 1 2
CLO3 1 2 1 3 1
CLO4 2 1 1 1 2
CLO5 2 1 1 2 2
3 - Substantial (high) 2 - Moderate (medium) 1 - Slight (low)
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Core - VI: Introduction to Data Science

No. of
Hours

Unit Content

Introduction to Data Science — Evolution of Data Science — Data Science Roles -
| Benefits and uses — Facets of Data — Data Science Process — Big Data ecosystem and 18
Data Science.

Overview of the Data Science Process — Research Goals — Retrieving Data — Dats

Il |integration and Transformation — Exploratory Data Analysis — Data Reduction - 18
Model Building.

i Data Preprocessing-Feature Engineering: Creating New Features — Feature
Selection Techniques — Automating Data Preparation with Scikit. 18
Machine Learning algorithms — Modeling Process and Types —Predictive models

IV I Classification — SVM- Supervised — Unsupervised - Semi-supervised. 18
Data Science in different domains: Healthcare, Retail, Finance and Social Media —

V  |Introduction to Hadoop — Spark — Text Analytics and NLP — Introduction to Tableau 18
and Power BI.

Total Hours 90
Text Books
1 Davy Cielen(2016), Arno D. B. Meysman, Mohamed Ali, Introducing Data Science, manning

publications

2. [Tom White(2012), “Hadoop: The definitive Guide

Davy Cielen(2016), Arno D.B. Meysman, Mohamed Ali,Introducing Data Science: Big Data,
Machine Learning, and More, Using Python Tools, Dreamtech Press

Reference Books

1. Dipanjan Sarkar(2019), Text Analytics with Python: A Practitioner’s guide to NLP

2. |Cathy O'Neil, Rachel Schutt(2013), Doing Data Science Straight Talk from the Frontline,
O'Reilly Media

Web Resources (Swayam / NPTEL)
1. | https://nptel.ac.in/courses/10610617
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Part— I11: Allied Courses
(B.Sc. Computer Science / BCA/B.Sc. CS (Al & DS))

Course Hours/ .
Code Course Name Category Week Credits
24BCS36A/ .
24BCA36A/ Operations Research Allied 111 4 3
24BAI36A

Course Objectives
The course intends to cover

Optimization methods such as linear programming, transportation problems, and game
theory to address complex decision-making challenges in real-world scenarios.

Employ analytical and computational techniques like PERT/CPM and
replacement models to effectively manage resources and optimize project
scheduling.

Course Learning Outcomes
On the successful completion of the course, students will be able to

CLO CLO Statements Knowledge
Level
Recall the concepts of linear programming, including mathematical
CLO1 . . . K1
formulation, graphical method, and simplex method.
Explain Transportation and Assignment Problems, feasible solutions
CLO2 ) K2
and the Traveling Salesman Problem.
CLO3 So_lv_e Two_-Pe:rson Zero-Sum Games using the Maximin and K3
Minimax Principles.
CLO4 Apply the models of queuing theory in the real-world applications K3
Analyze the knowledge of drawing project networks for quantitative
CLO5 . . K4
analysis of projects
K1 - Remember; K2 —Understand, K3 - Apply; K4 — Analyze
CLO - PLO Mapping
CLOs/PLOs PLO1 PLO2 PLO3 PLO4 PLO5
CLO1 2 2 2 2 3
CLO2 2 1 2 3 2
CLO3 2 2 2 3 2
CLO4 1 1 3 2 3
CLO5 3 2 3 3 2
3 - Substantial (high) 2 - Moderate (medium) 1 - Slight (low)
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Allied I11: Operations Research

No. of

Unit Details Hours

Linear Programming Problems: Introduction to Linear Programming -
I Mathematical Formulation of Linear Programming Problem — Graphical method - 12
Simplex method.

Transportation Problems: Introduction to transportation problem — The
transportation table — Solution of transportation problem — Finding an initial
Il | basic feasible solution. 12
Assignment Problems: Introduction — Mathematical Formulation — Solution
Methods — Special case — The Traveling Salesman Problem.

Game Theory: Introduction — Two Person Zero — Sum Games — Some basic

i terms — The Maximin — Minimax Principle — Games without Saddle Points - 12
Mixed Strategies — Graphical Solution of 2 x n and m x 2 Games - Dominance
Property.

Queuing Theory: Introduction — Queuing System- Elements of Queuing System-
IV | Operating Characteristics of Queuing System- Classification of Queuing Models- 12
Model | (M/M/1):(o/FIFO), Model Il (M/M/1):(N/FIFO).

Network Scheduling by PERT / CPM: Introduction — Network -Basic
Components — Logical Sequencing — Rules of Network Construction — Critical

v Path Analysis — Probability Consideration in PERT — Distinction between PERT 12
and CPM — Applications of Network Techniques.
Total Hours 60
Text Book

Manmohan, P.K. Gupta, Kanthiswarup (1997), “Operations Research”, S. Chand & Sons.
Unit | : Chapter 2 : Section 2.1 —2.4

Chapter 3 : Section 3.2

Chapter 4 : Section 4.3
1. Unit 11 : Chapter 10 : Section 10.5, 10.8, 10.9

Chapter 11 : Section 11.1 —11.4,11.7

Unit I1l: Chapter 17 : Section 17.1 - 17.7
Unit IV: Chapter 21 : Section 21.1 — 21.9
Unit V: Chapter 25 : Section 25.1 — 25.9

Reference Books

1. | Hamdy A Taha(2002), “Operations Research” Pearson Education, 7" edition.

2. | P.K. Gupta, D.S. Hira, “Problems in Operations Research”, S. Chand Publishers.

Web Resources (Swayam / NPTEL)

1. https://archive.nptel.ac.in/courses/111/107/111107128/
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SEC-I: Interactive JavaScript Programming
Course Code Course Name Category  |Hours/Week| Credits
24BCS37P Lab: Interactive JavaScript Programming SEC-Lab 2 2
S.No. List of Programs No. of
Hours
Level 1: Basics of JavaScript & User Interaction
1 Create a _basic cqlc_u!ator based on wuser input for addition, subtraction, 5
' multiplication, and division.
5 Create a simple game where the user guesses a random number, and the program 4
' provides hints (higher/lower).
3. Create a JavaScript Program to Manipulate Strings and Arrays. 4
Level 2: DOM Manipulation & Form Handling
4 Using JavaScript, validate a registration form with fields like name, email, 5
' password, and phone number.
5. Build a word and character counter for a textarea input field. 2
6 Build a dynamic to-do list where users can add, remove, and mark tasks as 4
' completed.
Level 3: Timers & Real-Time Interaction
7 Implement a stopwatch with start, stop, and reset functionalities using JavaScript's 5
setInterval ().
8. Display a real-time digital clock using a Date object and update it every second. 4
Level 4: Dynamic Content & Ul Effects
9 Implemen_t an 1image slider that changes images automatically or using 5
' next/previous buttons.
Level 5: Working with APIs
10 Use the Fetch API to get JSON data from an external source and display it on a 4
" | webpage.

Capstone Project

Productivity Hub — A Multi-Utility JavaScript Web App (An Interactive Collection of Everyday Tools

Built Using HTML, CSS, and Vanilla JavaScript)

Total Hours | 30

Text Books

1. | Kyle Simpson (2015-2020), "You Don’t Know JS" (Book Series), O'Reilly Media.

2. | Marijn Haverbeke (2018), "Eloquent JavaScript" (3" Edition), No Starch Press.

Reference Books

1. | David Flanagan (2020), "JavaScript: The Definitive Guide" (7" Edition), O'Reilly Media.

2. | Jon Duckett (2014), "JavaScript & JQuery: Interactive Front-End Web Development”, Wiley.

Web Resources (Swayam / NPTEL):

1. | https://onlinecourses.swayamz2.ac.in/nou24 cs09/preview
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Part — 1V — Foundation Course

(All the Undergraduate Programmes)

Course Code Course Name Course Hours/Week Credits
Category
241KS3FC Indian Knowledge Systems(IKS) FC-111 - 2

Unit

Content

Indian Knowledge System (IKS) Basic Concepts - Introduction - Journey of Indian
Culture and Civilization - Hindu Philosophical System - Contribution of Indian Knowledge
System in Science and Arts - Indian Knowledge System and Way of Life - The Implicit
Concepts in Indian Knowledge System - Social Viewpoint in Indian Knowledge system -

Idea of Vasudhaiva Kutumbakam.

Indian Culture, Art & Architecture - Introduction - Concept of Culture - Culture and
Heritage - General Characteristics of Culture - Indian Culture - Indian Culture during the
Modern and Contemporary Period -The Factors of Unity in Diversity - Aspects of Indian

culture - Indian Architecture - Architecture of Tamil Nadu

VVedic Mathematics - Introduction - History of Vedic Mathematics - Addition - Subtraction -
Base Method - Sub Base Method - Multiplication by numbers consisting of all 9s - Division -
Special Methods of Division - Straight Division.

Science and Technology in Indian Knowledge System( IKS )- Introduction - The Indian S
& T Heritage - Metals and Metalworking Technology - Lost wax casting of Idols and
Artefacts - Literary sources for Science and Technology - Technology in Ancient India -
Significant Science and Technology Discovery in Ancient India - Council of Scientific and

Industrial Research - Animal Science in Ancient India - Biodiversity and folk traditions.

History of Trade and Commerce in Ancient India - Introduction - Indigenous Banking
System - Rise of Intermediaries - Transport - Major Trade Centres - Major Exports and

Imports - Position of Indian Subcontinent in World Economy.

Indigenous Agriculture and IKS - Introduction - History of Indian Agriculture -
Indigenous Knowledge - Organic Farming and Natural Fertilization - Mixed Cropping and
Crop Rotation - Ecological and Socioeconomic Impacts of Indigenous Farming - Challenges

and Future Directions.
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Unit Content

Traditional Water Management Systems of India - Introduction - Methodology -
7  [Traditional Water Management Systems - Northern Region - North Western Region - North

Eastern Region - Central Indian Region - Southern Indian Region.

Traditional Foods and Festival of India - History - Introduction - Foods Consumed in
Different Regions of India - Eating Styles of India - Traditional Equipment’s used for
Cooking - Changes in Consumption of Traditional Foods - Traditional Foods/Modern
Functions - The Future of Traditional Foods - Traditional Festivals of India.

Sports in India-From Ancient Period to Modern Period - Introduction - Indus Valley
9  [(Civilization - Early Hindu Period/ Epic Period - Traditional Indoor and Outdoor Games -

British Period - Post Independence - Modern period.

Nobel Laureates of Indian Origin & Inspiring Scientists of India and their
10 |Contributions - History of the Nobel Prize - Nobel Prize Insignia - Indian Nobel Prize

winners and their Biography - Inspiring Scientists and their Contributions.

Reference Resources

https://www.education.gov.in/shikshakparv/docs/background_note_Stimulating_Indian_Know
1.

ledge _Systems_Arts_Culture.pdf
5 Singh, R. K., King, C. A., & Barrett, D. A. (2010). Traditional ecological knowledge and
" | agricultural sustainability in India. Indian Journal of Traditional Knowledge, 9(2), 231- 243
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Components for Internal Assessment and Distribution of
Marks for CIA and ESE (Theory)

Max
Marks Marks for Components for CIA
CIA | ESE CIA Model Attendance Active Total
100 _ _ Engagement
25 75 Actual | Weightage | Actual Weightage 5 5 25
50 5 75 10
Question Paper Pattern
Section A Section B Section C
Component %u;'a;ijorrsl Total
Type.of No. _of Marks Type_of No. _of Marks Type_of No. _of Marks
Question |Questions Question|Questions Question | Questions
CIA 2 MCQ 8 8x1=8 | Either or 3 3x6=18| Either or 3 3x8=24| 50
Model 3 MCQ 10 | 10x1=10 | Eitheror| 5 |5x5=25| Either or 5  |5x8=40| 75
Exam/ESE
Components for Internal Assessment and
Distribution of Marks for CIA (Lab)
Marks for Components for CIA
Max Marks
CIA | ESE Test Model Experiments Observation | Total
/ Programs
100 40 60 Actual | Weightage |Actual | Weightage Marks 5
50 10 60 15 10 40
Examination Pattern
Marks
Component Duration in Hours i Total Marks
P P?Ctlcal Record Weightage
xam
Test 50 - 10 50
Model 3 60 - 15 60
Experiments - - - 10 10
Observation - - - 05 05
Total Marks - CIA 40 40
ESE 3 50 10 - 60
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Components for Internal Assessment and Distribution of Marks
for CIA (Foundation Course -Theory)*

MI\QI?)IES Marks for Components for CIA
CIA | ESE CIA Model
50 50 i Actual | Weightage | Actual | Weightage Total
50 25 50 25 50
*FC-111 - Indian Knowledge System is a self-study course with open book assessment

Question Paper Pattern

Duration in Hours | Mode of Exam | Type of Questions | No. of Questions Marks

2 Offline Open Choice 5 (Out of 8) 5 x 10=50

Components for and Distribution of Marks for ESE
(Theory) Ability Enhancement Compulsory Courses
(AECC)

&

Question Paper Pattern

Duration in Hours | Mode of Exam | Type of Questions | No. of Questions | Marks

2 Online MCQ 50 50x1=50

Cq CZRINS) o9
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Semester 4
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Semester —4
c c H / Examination
ourse ourse ours - :
Code Part Category Course Name Week Duration Max Marks | Credits
In Hours | CIA| ESE| Total
24TAMA41L Tamil — IV
24HIN41L | Hindi — IV
Language — |
2AMAL41L Malayalam — IV 4 3 25| 75 100 3
24FRE41L French — IV
24AENG42L Il | Language — Il [English— 1V 4 3 25| 75| 100 3
Database Management
24BCS43C I | Core—VII System 5 3 25 | 75 | 100 4
24BCS44P | 111 | Core Lab— Jv/|-30 :Database 4 3 | 40| 60| 100 | 2
Management System
Il | Core— VI [Software 5 3 25 | 75| 100 | 4
24BCS45C Engineering
. Arduino Systems
24BCS46A i |Allied -1V and Applications 4 3 25 | 75 | 100 3
24BCS47P Il |[SEC Lab— Il |Lab : ReactJS Development 2 3 40 | 60 | 100 2
Innovation & Design
24IDTAAE/ Thinking/
D AIPRAAE/ IV |[AECC - IV In_tellectual Property 5 5 . 150 | 50 2
Rights/
D AENDAAE Entrepreneurship
Development
Extra-
24EXCALA V lcurricularand |Liberal Arts - 2 50 | - 50 2
Co-curricular
Total 30 800 25
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Part —I: Language — |
silp — IV
(All the UG Programmes)
Course Code Course Name Category Hours / Week Credits
24TAMA1L Tamil - IV Language - | 4 3

Course Objectives
The Course intends to cover

o 0P Bevsdw suarigFls GUTE @G ser LHMID B LiBISewear HMuidF6lFiigev.

o sOIPBTH Yrwls  uesflwreri  Gaieurswewrwid  BLGHHID  CuTL 1458H T 6 BHemar

613 TClsTevT(h CouswevauriiiLilenestis QLMD euewa ulled LoTeRToUTHeWaTd SUITTLIHSSHIH6V.

o CasllLev, CuUase), LY S LHMID 6TIPSHIHEV (PSHVTeT FHmerasener(LSRW
YW wFOFi1g6v.
Course Learning Outcomes
On the successful completion of the course, students will be able to

cLO CLO Statements Knowledge
@evsalwBIE6T cLpsVD  LITeOL W SHLOIPSE  dHHefledT  uTLpHends

CLOL | yweom, seps wIHnfhser, sewev, serdsrro Gumerpeupmenm | Kl- K3
LT &L L% 6% TeTEhsHev.
slpPlepiseflest  SHLOPSH6HTERTML. Y Mleugbeit  cpsvd SO

CLO2 Cwrifluilest GlFwewio, HBHeT F)evEHEW suard WHMID LiewTLTL (B K1- K3
SEWL_WTETLD QY aslwaunHenm Mbag6)s% TerehseD.

CLO3 Uenyuilesry)  Cuaeusm@Gld  TWHIUSDGHLD  (B)VEHSHMTSHMS K1 - K3
LwsTU(HSHS)H6V.
SBDBTH YT BLSSID Jjevarssl G505 EhdGD Hevail whmib

CLO4 | Qurf) euemigfld@ HwaFterhaser s wodhlws Coemeuwimrss K1- K3
D _GITETEIT 6T6ITLISHEMEIT D_630TIT 5 6V.
2 ewrhewL Lsdleww eurdlsg Casl sl eflerTdsehd @ ThHm

CLOS | uglsvssmerg CsHougeir cpsvid QypLomest Lflged erHLBILD 6TTLIENS K2, K3
o_GOT&H6V.

K1 - Remember; K2 - Understand; K3 — Apply
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Unit Content ”g'u?,z
(B)vsaw eurevrmi)
* Smbepsr
® [BTEVIQWITIT
® BTETLONISHSH1G M
* Lyl Breyrn)
I o  WgIQwrflésTepd 12
o glflaBsid
° Qesrerm prHLGI
o dAmiuepFapsoid
* geurTH)
®  SRETEMEUIWITIT LITL_6V&6IT
(101 SPlepitaEnid, H18pSESTaHT(HID)
SlrrailL Gwriflser QsrLureT GlFuIglser:
o o Gansrllprs gowi
o Qg.Qur.iferr f &HEHrid
o H.QevsGeuerrii.
SUlpLiLient] G\ TLfLTeT CFUIZ) 6
o GxeuGpHw LITeuTssIi
o QupehFsglrevrmi
o oluy.Gumrli
| o afrmepevflou. 1
SLO1pS6\FTesT(H WHMID FreTCmri G\%TLFUTesT CFISS6T:
o urTGeupsi
e 13.Gs.FAsbUTaTTSHT
* BUSHB GITPEG1Y I FenTi
®  FHEITEIISH T F6dT
o Geougyprafuwimi
*  (PyUITFeT
o s0lip spafl
o Flour.m&HhBTHIT
®  BTLEHEH6 HallEhiT
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Content
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No. of
Hours

(B)vd s emTID)

@MV, CB1g60 Goumuimr®

VST, TS T, &I Ceumiuim(h
ST, ewrdhr Ceumum(h

r&r, PSr Coumium(®
FL_OIL_(1pd g1 S 6iT

QleuTT 6T (LD G155 61T
[OGUABTIEEIEE T

RHEOLI LISTEDLD I B%6D
sTupSgitidlenlp, O g
PO WSS RHEITL

R (HOLIT(H6T LITO T

@) wmOLTmeT &MHEG0h ClFTHHsT

12

(TS SISFMEST LHMILD &HeWVFOFTHS6IT)

QFETHOIMTL T 9eWLD& S 60
QB TL T 6UNHEH 6T
Qauiailewerr, GFwiiurl () allewesr

serallenet, Linallsner.

SlewewTLorL]:

2w glewen,

SJoom 6w 6wT.

LIT6V LogLy:

LVGIeDD FTiThS HeMVFOFTeVeYISHE CBHITeT HLOPFCIFTL jMH6D:

S, EWTLIT6V,
GuessTLTSD,
LIGVT LIT6V.

allewevrLorLy

O Tews OTLY

BnISSL GmIuTHser.

g Plallwsy, sevall, w@HSHeuD, GCevTewTewio, FL L LD,

QB TPleVBIL LD, 2oL 51D, HaHeued GlGHTLleVRIL LILD.

yellulwev,

12
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Unit Content Ilfllg'u?;
aurdgse0, Yfbgk Gsmeren slpesr whmid eteflw Gomyf) G Liwiitiy
arflgse) | CETRSSLUL L ussleww eurTddhg Caslsliul L allearTdsendE
sflwrer allswL_enwg CHibH0l%HSH6V.
v YbgIC&TeiT@hd SM6dr: 2 _auenind CsrLflesr QuUTHeTHH6V, rL)s 6% T fleT 19

CuTmeTMlsev, LG TIHET ClLIT(HaTNH6L.
etaflw  Gry) OGuwitiy: g Bdleo wHMD LIPEwTHd CFTHSEHSG
Q)ewewTirer  HPF CFTHEHET HMH6V, LIWSTUTL Iq60 2 6TOT ) BISIVF

CFTHHEemer GTHCILIWITSGSH6V.

Total Hours 60

Reference Books

surgrraet (p. (2021, 34-eug L), s0lp @evEEw eureTm, FrHlGH W H&HTSHL0 LS.

1

) LrsLi guilpessremstev, (2010, 26-0 wugiiy), ydw Crrédley sy @evsslw eursvrmy,
Werm & 4sbss BlewevwiLb.

3 Gurm. gewesreui uTshSwGiof, (2022, 6-b LFiY), euswsemw ChrHslsy S (F)evdhdw
sureurm), BlupGlFepai s aneyerv(Lil). el .

4 | urevgidlrwesflwid £. (2016, 27-b ugliiy), 0 @evdsdw eureorn, FTrsT LFLILSLD.

5 | LwsLi yeuswremter, (2019, wpaev Lliy), S0 @e0sEw eurevrm), euidgLomest LKL

6 Currdflwi.aflwsorerhbsd wgh.&. (2017, e udiiy), sl @evdsslw eursorm, LT
BlemevwILD

. allwirrseusst, pewesreur sevrewrer &. (2018, wpsHsv LFIIY), SO B)vsbaluid (3)svd s eTLD
ureVTm|, UTenel LilieflsGsagsr.

g wewereui @urar &. (2019, 4-b ugy), s0p @evsSw eureorm, By, GCFepal L
ameyerv (Li). 9.

9 ewesreuir G mewrrEFevd (1p. (2017 6-b wdiy), Hlp @evEElw eureTmI, S| (HEIT
LIS L.

10 | gwresr Gar (2010, pasv LFLiy), 0D B)evdsHewTid sTaflur WS, FHSWT LSIILSLD.
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Part — I: Language — I-Hindi - IV

Course Code Course Name Category Hours / Week Credits

24HIN41L Hindi - 1V Language - | 4 3

Course Objectives
The Course intends to cover
e Knowledge of contemporary drama contents of Hindi literature.
e Novels and its techniques. The ability to read novels and express criticism about it and the
ability to express social thoughts will improve.
e Litigation messages in Hindi and news on speech techniques.
e The Ability to write articles on their own and improve their sophisticated translation skills.

Course Learning Outcomes
On the successful completion of the course, students will be able to

CLO CLO Statements Knowledge Level
CLO1 | Understand the text styles and grammatical elements. K1
CLO2 | Discuss the content of a reading passage. K2
CLO3 | Develop an interest in the appreciation of short stories. K3
CLO4 | Comprehend the grammatical structures and sentence making. K4
CLO5 | Understand the language and developing English to Hindi translation skill. K4

K1 - Remember; K2 - Understand; K3 — Apply; K4-Analyse.

Unit Contents No. of
Hours
I Drama: Dhuvasaminy By Jayashankar Prasad 12
Il | Novel - Nirmala — Premchand 12
Lokkothi & Muhavare - Naveen Hindi Vyakaran (Selected Lokkokthi -10 &
I 12
Muhavare-10)
IV | General Essay :Aadarsh Nibandh 12
V | Translation : Hindi-English Only Anuvadh Abhyas — I11 (16-30 Lessons Only) 12
Total Hours 60

Text Books

1. | Jayashankar Prasad (2015), Dhuvasaminy, Drama, , Publisher : Dakshin Bharath Hindi Prachar Sabha,
Chennai-17.

2 | Premchand(2015),Nirmala,Novel , Rajkamal Prakashan,1B Nethaji Subash Marg,New Delhi

Reference Books

1. | Rajnath Sharma , Hindi Sahithya Ka Saral Ithihaas, , Vinod Pustak Mandir,Agra-282

2. | Kavya Pradeep Rambadri Shukla, Hindi Bhavan, 36, Tagore Town, Allahabad — 211 002.
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Part — I: Language — I-Malayalam — IV
Course Code Course Name Category Hours / Week Credits
24MAL41L Malayalam - IV Language - | 4 3

Course Objectives
The Course intends to cover

ability to express social thoughts will improve.

Course Learning Outcomes
On the successful completion of the course, students will be able to

Knowledge of contemporary drama contents of Malayalam literature.
Screen play and its techniques. The ability to read drama and express criticism about it and the

Litigation messages in Malayalam and news on speech techniques.
Ability to write articles on their own and improve their creative skills.

CLO CLO Statements Knowledge
Level
CLO1 | Geta basic knowledge of drama K1
CLO2 | Can read and critique Screenplay K1
CLO3 | Create interest in art literature courses K2
CLO4 | The hope of writing a Drama or a Screen Play. K3
CLO5 | The idea of creating new works and critique knowledge will improve. K4
K1 - Remember; K2 - Understand; K3 — Apply; K4-Analyse.
Unit Content No. of Hours
I Screen Play — Perumthachan 12
Il | Screenplay — Perumthachan 12
Il | Drama — Saketham 12
IV | Drama — Saketham 12
VV | Drama — Saaketham 12
Total Hours 60
Text Books

1. | Perumthachan — M.T.Vasudevan Nair, DC Books

2. | Saketham — C.N.Sreekandan Nair, DC Books.

Reference Books

1. | Malayala Nataka Sahithya Charithram. G Sankara Pillai (Kerala SahithyaAkademi, Trissur)

Malayala NatakaSahithya Charithram, Vayala Vasudevan Pillai (Kerala SahithyaAkademi Thrissur).

Natakam- Oru Patanam (C.J. SmarakaPrasanga Samithi, Koothattukulam)

Chalachithra sameeksha — Vijayakrishanan.

2
3.
4. | Natakaroopacharcha, Kattumadam Narayanan (NBS, Kottayam)
5
6

Cinemayude Paadangal Visakalanavum Veekshanavum — Jose-K.Manual
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Part — I: Language — I-French — IV

Course Code Course Name Category Hours / Week Credits

24FREA41L French -1V Language - | 4 3

Course Objective
The Course intends

To communicate during easy or habitual tasks requiring a basic and direct information exchange on
familiar subjects to use simple words to describe his or her surroundings and communicate immediate
needs

Course Learning Outcomes
On the successful completion of the course, students will be able to

CLO CLO Statements Knowledge Level
CLO1 | Comprehend the grammatical structures in various genres. K1
CLO2 | Understand the text styles and poetical elements. K2
CLO3 | Develop an interest in the appreciation of literature. K3
CLO4 | Discuss and respond to content of a reading passage. K4

K1 - Remember; K2 - Understand; K3 — Apply; K4 - Analyse

Unit Contents No. of Hours
I Etape 5 (Lecons 1 - 3) 12
] Etape 6 (Lecons 1 - 3) 12
Il | Etape 7 - Lecons 1 — 2 12
IV | Etape 7 — Lecon 3, Etape 8 — Lecon 1 12
V | Etape 8 —Lecons 2 —3 12

Etapes 5 to 8, Pages 63 to 114

Total Hours | 60

Text Book

1 Adomania 2 , Methode de francais , Ceéline Himber, Corina Brillant, Sophie Erlich Publisher:
HACHETTE FLE, Goyal Publishers and Distributors Pvt Ltd, New Delhi (9810322459)

Reference Book

Latitudes 1, Yves Loiseau, Régine Merieux Publisher: French and European Publications Inc,
Goyal publishers and distributors Pvt Ltd, New Delhi (9810322459).
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Part — I1: English -1V

(All the Undergraduate Programmes)

English for Competitive Examinations

Course Code Course Name Category Hours/ Week Credits
24ENGA42L English-1V Language-II 4 3
Course Objectives
The course intends to cover
e Essential Language Skills for Competitive Exams.
e Grammatical Mastery and Writing Skills for confident formal communication.
Course Learning Outcomes
On the successful completion of the course, students will be able to
cLO CLO Statements Knowledge
Level
Identify grammatical errors with precision and write with clarity and
CLO1 K1
accuracy.
Identify, comprehend and use a wide range of vocabulary to enhance
CLO2 _ K2, K3
verbal expression.
Construct structured essays, reports, and formal letters with clarity
CLO3 K3
and coherence.
Interpret diverse texts using strategic reading techniques to analyze
CLO4 ] ) _ K3
content and answer comprehension questions effectively
Understand and employ the technical and administrative terms to
CLO5 _ K2, K3
excel in the career.
K1 - Remember; K2 - Understand; K3 - Apply
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Part-11: English-1V

Unit

Content

No. of
Hours

Grammar

Parts of Speech, Concord, Tenses, Active Voice and Passive Voice, Types of Sentences
— Statement, Interrogative, Imperative, Exclamatory, Transformation of Statements into
imperatives, Interrogatives into Statements, Assertive into Negatives, Exclamatory
Sentences into Statements, Imperatives into Inquisitive Interrogatives, Imperatives into
Appreciative Statements, Verbs, Main Verbs and Auxiliary Verbs, Regular and Irregular
\erbs

12

Grammar

Infinitives, Gerunds, Participles, Question Tags, Sentence Patterns, Types of Sentences
— Simple, Compound and Complex, Phrases and Clauses, Degrees of Comparison —
Positive, Comparative & Superlative, Direct into Indirect and Indirect to Direct,
Synthesis of Sentences, Punctuations,

12

\Vocabulary and Writing Skills

Synonyms, Antonyms, Homonyms, Homophones, Collocations, Idioms & Phrases,
Phrasal verbs, Spelling of words, Correct usage of words, One word substitution, Word
Creation, Singular and plural (including Zero plural), Derivatives, Abbreviations,
British and American English, Compound words and Figures of speech.

Letter writing (formal and informal) — Types of Letters, Precis Writing, Jumbled
sentences, Finding out the right order of sentences, Making queries, Inferences, Blanks,
Substitutions.

12

Reading Comprehension

Types of Passages (Narrative, Argumentative, Factual, Descriptive),Unseen passages
(News Paper, Headlines, Editorials, Government related News), Question Types -
Strong question, Weak question, Match the following, Sentence Completion,
Ascertainment of facts

12

Administrative Vocabulary & Translation
Marketing and Sales, Human Resource, Finance and Operation, Organization and
Management, Office Procedures and Document

Word Translation, Sentence Translation, Tense related translation tasks, Tense / VVoice

related tasks. (Simple words - Basic Level)

12

Total Hours

60

Reference Books

Bhatnagar, R. P., & Bhargava, R. (2017). English for Competitive Examinations (3" ed.). New|

L Delhi: Laxmi Publications.

9 Wrer!, P. C., & Martin, H. (2007). High School English Grammar & Composition (11" ed.). New
" [Delhi: S. Chand & Company

3. [Gupta, S. C. (2014). English Grammar & Composition (2" ed.). Meerut: Arihant Publications

" Aggarwal, R. S., & Aggarwal, V. (2022). Quick Learning Objective General English (Revised ed.)

New Delhi, S. Chand Publishing.

Web Resources (Swayam/NPTEL)

1.

https://onlinecourses.nptel.ac.in/noc24 hs73/preview
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Course Code

Course Name Category |[Hours/ Week

Credits

24BCS43C

Database Management System |Core- VII 5

4

Course Objectives
The Course intends to

Learn the designing of database systems, foundation on the relational
model of data and normal forms.

Understand the concepts of database management system,

design simple Database models.

Apply SQL & PL/SQL to write queries.

Course Learning Outcomes
On the successful completion of the course, students will be able to

CLO

CLO Statements

Knowledge
Level

CLO1

Understand the basic concepts of database system and its data
models.

K1,K2

CLO2

Develop relational databases using keys, integrity rules, ER
diagrams and normalization techniques.

K3

CLO3

Apply SQL commands for data definition, manipulation, joins and
advanced query operations.

K3

CLO4

Implement subqueries, SQL functions, PL/SQL fundamentals and
differentiate between SQL and NoSQL databases.

K3

CLOS

Develop PL/SQL programs using control structures, cursors,

K3

exceptions, procedures, functions, packages and triggers.

K1 - Remember; K2 — Understand; K3-Apply

CLO -

PLO Mapping

CLOs/PLOs

PLO1 PLO2 PLO3 PLO4

PLO5

CLO1

CLO2

CLO3

CLO41

PN WD

N[ R R,

CLOS

NN W[N] -

RPlRr | RN w

3-

PN W[N] PP

Substantial (high) 2 - Moderate (medium) - Slig

ht (low)
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Core Theory —VII: Database Management System

Unit

Content

No. of
Hours

Database Concepts: Database Systems - Data vs Information - Introducing the
database - File system - Problems with file system. Data Models: Importance - Basic
Building Blocks - Business rules - Evolution of Data models - Degrees of
Data Abstraction.

15

Design Concepts: Relational database model - logical view of data-keys -Integrity
rules - relational set operators - data dictionary and the system catalog - relationships -
data redundancy revisited -indexes - Codd's rules. Entity relationship model - ER
diagram. Normalization of Database Tables: Database tables and Normalization —
The Need for Normalization —The Normalization Process — Higher level Normal Form.

15

Introduction to SQL.: Data Definition Commands — Data Manipulation Commands —
SELECT Queries — Additional Data Definition Commands — Additional SELECT
Query Keywords — Joining Database Tables. Advanced SQL: Relational SET
Operators: UNION — UNION ALL — INTERSECT - MINUS.SQL Join Operators:
Cross Join — Natural Join — Join USING Clause — JOIN ON Clause — Outer Join.

15

Sub Queries and Correlated Queries: WHERE — IN — HAVING — ANY and ALL —
FROM. SQL Functions: Date and Time Function — Numeric Function — String
Function — Conversion Function. NoSQL: Overview of NoSQL-Difference between
SQL and NoSQL. PL/SQL: A Programming Language: History — Fundamentals —
Block Structure — Comments — Data Types — Other Data Types — Variable Declaration
— Assignment operation —Arithmetic operators.

15

Control Structures and Embedded SQL.: Control Structures — Nested Blocks — SQL
in PL/SQL — Data Manipulation — Transaction Control statements. PL/SQL Cursors
and Exceptions: Cursors — Implicit Cursors, Explicit Cursors and Attributes — Cursor
FOR loops — SELECT...FOR UPDATE — WHERE CURRENT OF clause — Cursor
with Parameters — Cursor Variables — Exceptions — Types of Exceptions. Named
Blocks: Procedures —Functions — Packages —Triggers.

15

Total Hours

75

Text Books

1.

Coronel C & Morris S (2009), Database Systems: Design, Implementation and Management, 9"

edition, Cengage Learning.

2.

Shah N (2016), Database Systems using Oracle, 2" edition, Pearson Education India.

Reference Books

1.

Silberschatz A, Korth H. F & Sudarshan S (2011), Database System Concepts, 6™ edition,
McGraw-Hill International.

2.

Singh S K (2011), Database Systems, 2" edition, Pearson Education.

Web Resources (Swayam / NPTEL)

1.

https://onlinecourses.nptel.ac.in/noc22_cs91/preview
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Course Code Course Name Category Hours/Week | Credits
2ABCSA4P Lab : Database Management Core Lab - IV 4 5
System
S. No. | List of Programs
Sample programs
SQL
1 1. DDL Commands
' 2. DML Commands
3. TCL Commands
PL/SQL
(i) Fibonacci Series
9 (i) Factorial
(iii) String Reverse
(iv) Sum of Series
(v) Trigger
3 Cursor
Student Mark Analysis Using Cursor
Application
4 (1) Library Management System
(i) Student Mark Analysis
Total Hours 60
Text Books
1 Coronel C & Morris S (2009), Database Systems: Design, Implementation and
" | Management, 9" edition, Cengage Learning.
9 Shah N (2016), Database Systems using Oracle, 2" edition, Pearson Education
' India.
Reference Books
1 Silberschatz A, Korth H. F & Sudarshan S (2011), Database System Concepts,
' 6™ edition, McGraw-Hill International.
2. Singh S K (2011), Database Systems, 2" edition, Pearson Education.
Web Resources (Swayam / NPTEL)
1. https://onlinecourses.nptel.ac.in/noc22_cs91/preview
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Course Code

Course Name Category

Hours / Week

Credits

24BCS45C

Software Engineering Core - VIII

5

4

Course Objectives

The Course intends to
e Learn about the various phases and models (waterfall, evolutionary, agile, etc.)
used in building software.
e Elicit user requirements, build use cases, and develop software requirements
specifications.
e Apply design principles to create models and develop robust software solutions.
e Understand testing strategies, debugging, and quality assurance concepts to
ensure reliable software.
e Gain knowledge of project planning, scheduling, and risk management in software
development.
Course Learning Outcomes
On the successful completion of the course, students will be able to

CLO CLO Statements Knowledge
Level
CLO1 |Understand Software Engineering process models. K1,K2
CLO2 |Understand software requirements, create SRS documents, and use K2, K3
UML modeling to design systems.
CLO3 |Apply the knowledge of different software architectural styles and K3
design patterns.
CLO4 |ldentify and apply software testing approaches, verification, K3
validation and quality control strategies.
CLO5 |Understand the CASE tools and Software Maintenance. K2
K1 - Remember; K2 - Understand; K3 - Apply
CLO - PLO Mapping
CLOs/PLOs PLO1 PLO2 PLO3 PLO4 PLO5
CLO1 3 2 2 2 2
CLO2 2 2 1 2 1
CLO3 2 1 1 2 1
CLO4 2 1 1 1 2
CLO5S 2 1 1 1 1
3 - Substantial (high) 2 - Moderate (medium) 1 - Slight (low)
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Core Theory —-VI11: Software Engineering

Unit

Content

No. of
Hours

Introduction: The software engineering discipline, programs vs. software products, why
study software engineering, emergence of software engineering, Notable changes in
software development practices, computer systems engineering. Software Life Cycle
Models: Why use a life cycle model, Classical waterfall model, iterative waterfall model,
prototyping model, evolutionary model, spiral model, Agile model, comparison of
different life cycle models.

15

Requirements Analysis and Specification: Requirements gathering and analysis,
Software Requirements Specification (SRS). Software Design: Good software design,
cohesion and coupling, neat arrangement, software design approaches, object- oriented vs
function-oriented design

15

Function-Oriented Software Design: Overview of SA/SD methodology, structured
analysis, data flow diagrams (DFD’s), structured design, detailed design. User-Interface
design: Characteristics of a good interface, basic concepts, types of user interfaces,
component-based GUI development, a user interface methodology.

15

Coding and Testing: Coding, code review, testing, testing in the large vs testing in the
small, unit testing, black-box testing, white-box testing, debugging, program analysis
tools, integration testing, system testing, some general issues associated with testing.
Software Reliability and Quality Management: Software reliability, statistical testing,
software quality, software quality management system, SEI capability maturity model,
personal software process.

15

Computer Aided Software Engineering (CASE): Scope, CASE environment, CASE
support in software life cycle, other characteristics of CASE tools, towards second
generation CASE tool, Architecture of a CASE environment. Software Maintenance:
Characteristics of software maintenance, software reverse engineering, software

maintenance process models, estimation of maintenance cost.

15

Total Hours

75

Text Book

1. |Rajib Mall (2018), Fundamentals of Software Engineering, 5" Edition, Prentice-Hall of India.

Reference Books

1. [Richard Fairley (2017), Software Engineering Concepts, Tata McGraw-Hill publishing company Ltd.
2. |Roger S Pressman, Software Engineering, 7" Edition, McGraw-Hill.
3 James A Senn, Analysis & Design of Information Systems, 2" Edition, McGraw-Hill International

Editions.

Web Resources (Swayam / NPTEL)

1.

|https://onlinecourses.nptel.ac.in/noc25_cs108/preview
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KG College of Arts and Science (Autonomous)

Course Code

Course Name

Category | Hours/Week | Credits

24BCS46A Arduino Systems and Applications Allied - IV 3
Course Objectives
The course intends to
e Understand the fundamental concepts of embedded systems, Arduino MCU blocks, and board
pinouts.
e Set up the Arduino toolchain, upload sketches, and verify using Serial Monitor/Plotter.
e Write simple Arduino code to handle digital and analog inputs with basic adjustments.
e Implement millis based timing and communicate with peripherals using UART/I2C.
e Develop a precise way to connect sensors and actuators to produce reliable serial outputs.
Course Learning Outcomes
On the successful completion of the course, students will be able to
Knowledge
CLO CLO Statements Level :
CLO1 |Understand embedded system concepts and the Arduino architecture. K1, K2

CLO2 [Set up the IDE, develop and debug sketches, and use the Serial Monitor/Plotter K3
effectively.

CLO3 |Apply digital and analog I/O with debouncing, ADC scaling/calibration, K3
PWM/tone generation and timing.

CLO4 |Integrate two sensors to output formatted data on the Serial console and K4
communicate via UART/I2C.

CLO5 |Analyze and demonstrate a multi-sensor prototype with safe actuation and K4
concise documentation.

K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze

CLO - PLO Mapping

CLOs/PLOs PLO1 PLO2 PLO3 PLO4 PLO5
CLO1 3 2 1 2 2
CLO2 2 3 1 2 1
CLO3 2 3 2 2 1
CLO4 3 3 2 3 1
CLO5 3 3 3 3 2

3 - Substantial (high) 2 - Moderate (medium) 1 - Slight (low)
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Allied 1V - Arduino Systems and Applications

Unit

No. of

Content Hours

Basics of Arduino: Embedded systems overview and characteristics - Microcontroller Vs
Microprocessor - MCU blocks - Arduino board families - Pin mapping - Arduino IDE setup 12
- First upload - Serial Monitor and Plotter - Sketch anatomy.

Arduino C: Variables, data types, literals, overflow - Operators and expressions - Control
flow - short practice exercises- - Scope - Qualifiers - Arrays and strings - Safe serial printing 12
- Modular sketches.

I/0, Timing and Core Communications: Digital 1/O - Internal pull-ups - Analog input -
ADC resolution - Scaling - Simple calibration examples - PWM for dimming - Basic servo 12
preview. Timing Models: delay Vs millis - UART/Serial fundamentals - 12C fundamentals

Sensor—Actuator Basics & Serial 1/0: Sensor categories: temperature, humidity, light,
distance, motion/IMU basics, gas - Signal types (analog, digital, 12C/SPI). Actuators:

IV | relays, DC motors, buzzers/indicators - Interface a TMP36/LM35 temperature sensor and 12
print the reading on the Serial Monitor - Interfacing an ultrasonic sensor and printing
distance on Serial Monitor.
Multi-Sensor Interfacing: Interfacing a PIR sensor and logging motion events on Serial
V | Monitor and Plotter - Interfacing an accelerometer and streaming X/Y/Z on Serial Monitor 12
and Plotter - Interfacing a GPS sensor and printing latitude/longitude on Serial Monitor.
Total Hours 60
Text Books
1. Simon Monk (2016), Programming Arduino: Getting Started with Sketches, 2" Edition, McGraw- Hill.
2. Michael Margolis, Brian Jepson and Nicholas Robert Weldin (2020), Arduino Cookbook, 3™ Edition,

O’Reilly.

Reference Books

Jeremy Blum (2013), Exploring Arduino: Tools and Techniques for Engineering Wizardry, 2™

L | Edition, Wiley.

9 John Boxall (2013), Arduino Workshop: A Hands-On Introduction with 65 Projects, 2™ Edition, No
' Starch Press.

3. J. M. Hughes (2016), Arduino: A Technical Reference, 1* Edition, O’Reilly.

Web Resources (Swayam / NPTEL)

1. https://onlinecourses.swayam?2.ac.in/aic20_sp04/preview

2. https://nptel.ac.in/courses/106105166
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SEC Lab - I1: ReactJS Development

Course Code Course Name Category Hours/ Week | Credits
24BCS47P Lab : ReactJS Development SEC - Lab Il 2 2
S. No. | List of Programs

Level 1: React Basics (Getting Started)

1. Create a counter with increment, decrement, and reset buttons.

2. Build a to-do list that allows users to add, delete, and mark tasks as complete.

Level 2: Forms & User Interaction

Create a form with name, email, and password fields. Display entered data below the form after

3 submission.
4 Create a color picker with multiple buttons (Red, Blue, Green). When clicked, change the
' background color of a box.
Level 3: Conditional Rendering & Logic
5 Display a dynamic greeting message based on the current system time. Use conditional rendering

in React to update the message according to the hour of the day.

Develop a React application that accepts two numeric inputs and dynamically performs addition,
6. subtraction, multiplication, and division. Display the computed result in real time as the user
interacts with the inputs.

Level 4: Data & Component Navigation

7. Fetch and display a list of users from JSON Placeholder API. Show name and email.

Create a component with 3 tabs (Home, About, Contact). Clicking each tab shows different
content.

Level 5: Theming & Routing

9. Add a Dark Mode / Light Mode toggle. The theme should change the background and text colors.

10 Create a mini blog with 2 pages: Home page shows a list of posts, Post page shows full content
" | when clicked.

Capstone Project

Develop a React-Based Task Management System with User Authentication, Database Integration, API
Connectivity, Theme Toggle, and Dynamic Routing.

Total Hours | 30

Text Books

1 Banks A. & Porcello, E. (2020), Learning React: Modern Patterns for Developing React Apps
" | (2" edition.), O’Reilly Media.

, | Wieruch R. (2022), The Road to React: Your Journey to Master Plain Yet Pragmatic React.js (5"
" | edition.), Self-published.

Reference Books

1 Mardan A (2019), React Quickly: Painless Web Apps with React, JSX, Redux, and GraphQL,
" | Manning Publications.

Roy A (2021), Full-Stack React Projects: Build real-world modern web apps with React 18,

TypeScript, Next.js, React Native, and GraphQL (2”0' edition.), Packt Publishing.

Web Resources (Swayam/NPTEL)

1. \https://nptel.ac.in/courses/106106222
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Ability Enhancement Compulsory Courses - IV (AECC - 1V)

Course Code Course Name Category Hours / Week | Credits
24IDT4AE Innovation & Design Thinking AECC - IV 2 2
Course Objectives
The Course intends to cover
e The principles and practices of innovation and design thinking.
e Creative problem-solving skills, and impactful solutions across diverse contexts.
e The user-centered research techniques, and practical tools to generate, prototype.
Course Learning Outcomes
On the successful completion of the course, students will be able to
CLO CLO Statements Knowledge
Level
CLO1 | Understand the design thinking methodology for solving real-world problems. K2
CLO2 | Generate, prototype, and test innovative ideas. K3
CLO3 | Frame human-centered solutions and present them effectively. K3
CLO4 | Enhance their confidence in collaborative approaches to problem solving. K3
CLOS Integrate innovation strategies into business, social, and creative contexts to drive K4

sustainable impact.

K2 - Understand; K3 — Apply ; K4 - Evaluate
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Ability Enhancement Compulsory Courses (AECC)-1V : Innovation & Design Thinking

No. of

ni
Unit Content Hours

Principles of Design Thinking: Usability, Human-centeredness, Empathy,
I Iteration. 6
Types of Innovation: Product, Process, Business Model, Social Innovation.
Empathy & Defining The Problem: Understanding users - observation -
| ethnographic research - interviews - Empathy maps and personas - Identifying 6
user pain points - Problem framing vs. problem solving.

Ideation & Creativity Tools: Divergent vs. Convergent Thinking -
Il | Brainstorming and mind mapping techniques — SCAMPER. Idea selection and 6
prioritization frameworks.

Prototyping & Experimentation: Low-fidelity vs. High-fidelity prototyping -
IV | Storyboarding, sketching, mock-ups, and role-playing - Rapid prototyping with 6
simple materials.

Testing & Feedback: Testing prototypes with users - Iteration and learning
from feedback. 6
V | Innovation Strategy & Implementation :Scaling ideas into innovations -
Measuring innovation impact - Barriers - Design Thinking for social change
and sustainability.

Total Hours 30

Text Books

1 Kelley T & Kelley D (2013), Creative Confidence: Unleashing the creative potential
within us all. Crown Business.

2 Dan Saffer, Designing for Interaction, New Riders Publications, 2010.

Reference Books

Plattner H ,Meinel C & Leifer L (Eds.) (2018), Design Thinking Research: Making
1 Distinctions: Collaboration versus Cooperation. Springer.

Liedtka J & Ogilvie T (2011), Designing for Growth: A Design Thinking Tool Kit for
2 Managers. Columbia University Press.

Martin R (2009), The Design of Business: Why Design Thinking is the Next Competitive
3 | Advantage. Harvard Business Press.

Web Resources (Swayam / NPTEL)
https://onlinecourses.nptel.ac.in/noc22_mg32/preview
https://onlinecourses.swayamz2.ac.in/imb23_mg65/preview
https://onlinecourses.nptel.ac.in/noc20_hs08/preview

WIN |-
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Course Code Course Name Category | Hours/Week | Credits
241PRAAE Intellectual Property Rights| AECC - IV 2 2

Course Objectives
The course intends to

¢ Identify the objectives, forms, duration, and scope of protection for different
types of intellectual property.

e Understand the global IP framework and India’s compliance challenges.
e Recognize the role of IP as a policy tool for national, economic, social, and cultural growth.
e Gain knowledge of substantive laws and procedural mechanisms of IP in India.
e Analyze recent national and global trends in intellectual property rights.

Course Learning Outcomes

On the successful completion of the course, students will be able to

and social aspects.

CLO CLO Statements Knotvéf/‘:?e
CLO1 |Understand the core principles of intellectual property protection. K2
CLO2 |Identify the key concepts and principles of trademarks. K2
CLO3 |Comprehend the legal implications and rights under copyright law. K3
CLO4 |Understand the legal consequences of patents and trade secrets. K2
CLO5 |Comprehend IP rights for plant varieties and farmers, along with their legal K4

K1- Remember; K2 - Understand; K3 - Apply; K4 — Analyze
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Ability Enhancement Compulsory Courses(AECC)-1V
Intellectual Property Rights

. No. of
Unit Content Hours
Introduction to Intellectual Property: Introduction, types of intellectual property,
| |international organizations, agencies and treaties, importance of intellectual property 6
rights.
Trade Marks: Purpose and function of trademarks, acquisition of trade mark rights,
Il |protectable matter, selecting, and evaluating trade mark, trade mark registration 6
processes.

Law of Copy Rights: Fundamental of copy right law, originality of material, rights
Il |of reproduction, rights to perform the work publicly, copy right ownership issues, 6
copy right registration, notice of copy right, international copy right law.

Law of Patents, Trade Secrets: Foundation of patent law, patent searching process,
IV |ownership rights and transfer. Trade Secrets: Trade secrete law, determination of 6
trade secrete status, liability for misappropriations of trade secrets, protection for
submission, trade secrete litigation.

Protection of Plant Varieties and Farmers’ Rights: Introduction -Meaning and
V  |Definition - Registrable Varieties of Plants - Procedure for Registration - Plant 6
\/arieties Protection.

Total Hours 30

Text Books

1 V K Ahuja - Law Relating To Intellectual Property Rights - Lexis Nexis; Third edition , 2017.

2 Elizabeth Verkey - Intellectual Property Law and Practice — Eastern Book Company — 2018.

3 S R Myneni - Law of Intellectual Property - Asia Law House — 2021.

Reference Books

1 B.L. Wadehra - Law Relating To Intellectual Property — Universal Law Publishing House, New
Delhi, 2011.

2 Avtar Singh - Intellectual Property Law - Eastern Book Company — 2015.

Web Resources (Swayam/NPTEL)

1 \https://onlinecourses.nptel.ac.in/n0022_h559/preview

Department of Computer Science

97


https://onlinecourses.nptel.ac.in/noc22_hs59/preview

KG College of Arts and Science (Autonomous)

2024 Batch

Course Code

Course Name

Category

Hours / Week Credits

24END4AE

Entrepreneurship
Development

AECC -1V

2 2

Course Objectives

The course intends to cover
e The Basics of starting and managing entrepreneurial ventures.
e Tools for planning, funding, and entrepreneurial growth.

Course Learning Outcomes

On the successful completion of the course, students will be able to

cLo CLO Statements Knowledge
Level
CLO1 Understand the concept of entrepreneurship. K2
CLO2 Gain knowledge on entrepreneurial motivation K2
CLO3 Apply business idea evaluation K3
CLO4 Create systematic Business plan K3
CLO5 Analyse business finance and support K4
K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyse
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Ability Enhancement Compulsory Course — IV : Entrepreneurship Development

Unit

Content

No. of
Hours

Entrepreneurship: Meaning of Entrepreneurship - Characteristics,
Functions and Types of entrepreneurs - Intrapreneur vs. Entrepreneur - Need
for Entrepreneurship in economic development - Contribution to GDP,
Employment, Innovation.

Entrepreneurial Motivation: Meaning - Need for Achievement Theory -
Risk-taking Behaviour - Innovation and Entrepreneur — Economic & non-
economic factors affecting entrepreneurial growth.

Business Ideas: Sources of Business ldeas & Opportunity Identification —
Idea generation techniques (Brainstorming, Design Thinking). Business
incubation - Technical Assistance for small business — Preparation of
Feasibility Reports, Legal Formalities and Documentation

Business Plan: Meaning and importance of Business Plan — Structure and
components — Market Study.

Entrepreneurial finance: Sources of finance (Bank, Angel investors,
Venture Capital, Crowdfunding, Mudra Loans) - Institutional support to
entrepreneurs (DIC, KVIC, EDII and MSME).

Total Hours

30

Text B

ooks

1

and Sons.

C.B. Gupta and N.P. Srinivasan (2020), Entrepreneurship Development, Sultan Chand

2

Management, Himalaya Publications.

Dr. Vasant Desai and Dr. Kulveer Kaur (2021), Entrepreneurship Development and

Refere

nce Books

1

Dr. Jayashree Suresh (2021), Entrepreneurial Publications, Margham Publications

2

S S Khanka (2020), Entrepreneurial Development, Sultan Chand and Sons, New Delhi.

Web Resources (Swayam/NPTEL)

1

https://onlinecourses.nptel.ac.in/noc25 mg95/preview
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Components for Internal Assessment and Distribution of
Marks for CIA and ESE (Theory)
Max Marks f c ts for CIA
Marks arks for omponents for
Active
00 CIA ESE CIA Model Attendance Engagement Total
25 75 Actual | Weightage | Actual Weightage 5 5 25
50 5 75 10
Question Paper Pattern
Section A Section B Section C
Duration
someenen in Fours Type of | No. of Marks Type of Q’:ljgét?c]:n Marks Typeof | No. of Marks o
Question [Questions Question s Question | Questions
CIA 2 MCQ 8 8x1=8 | Eitheror 3 3x6=18| Either or 3 3x8=24| 50
Model 3 MCQ 10 |10x1=10 | Eitheror| 5  |5x5=25| Eitheror| 5  |5x8=40| 75
Exam/ESE - - a
Components for Internal Assessment and
Distribution of Marks for CIA (Lab)
Marks for Components for CIA
Max Marks
CIA | ESE Test Model Experiments Observation| Total
/ Programs
Actual |Weightage |Actual |Weightage Marks
100 40 60 5 40
50 10 60 15 10
Examination Pattern
Marks |
L ; Tota
Component | Duration in Hours PII’Ea)g:’?]aI Record | Weightage Marks
Test 2 50 - 10 50
Model 3 60 - 15 60
Experiments - - - 10 10
Observation - - - 05 05
Total Marks - CIA 40 40
ESE | 3 | 50 | 10 - 60
Components for and Distribution of Marks for ESE
(Theory) Ability Enhancement Compulsory Courses
(AECC)
& Question Paper Pattern
Duration in Hours | Mode of Exam | Type of Questions | No. of Questions | Marks
2 Online MCQ 50 50x1=50
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Semester —5
Course Course Hours/ Examination
i Max. Marks Credits
Code Part Category Course Name | Week D uration
in Hours| CIA | ESE| Total
Artificial
24Bcss1c | M| Core—IX Intelligence ~ and| ° 3 25| 75| 100 4
Expert Systems
24BCS52P | 11l | Core Lab—V I'\‘/%t:]boDNgde'Js and 3 | 40!l 10| 3
24BCS53C | Il |Core—x  |cinuxand Shell 5 3 | 25| 75| 100 | 4
Programming
D4BCS54P | Il |Core Lab— Vi |c20: Linux and g 3 | 40|60| 1200]| 3
Shell Programming
24BCS55C | 11| Core — XI Visual Basic S5 3 25| 75| 100 4
Cloud Services
Management
24BCS5AE/ (Cloud
Computing)
Computer Networks
Il | Elective — | and Security 5 3 25| 75 100 3
24BCSSBE/ (Networking &
Cyber Security)
Data Mining
24BCSSCH/ (Data Mining)
24BCS561 i | SEC-1lI Internship - 2 50 | - 50 2
Total 30 650 23
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Course Code Course Name Category | Hours/ Week | Credits

Artificial Intelligence and Expert

24BCS51C
Systems

Core-1X 5 4

Course Objectives

The Course intends to cover
e The basic concepts and real time applications of Artificial Intelligence.
e Search techniques to solve the problems.
e Knowledge Representation and Expert Systems.

Course Learning Outcomes
On the successful completion of the course, students will be able to

CLO CLO Statements Knowledge
Level

CLO1 [Understand the nature of Al problems and techniques. K1, K2

CLO2  |Apply the appropriate algorithms to solve the problems. K3

CLO3  |Analyze and select the suitable knowledge representation method. K4

CLO4 [Infer new knowledge by acquiring knowledge of predicate logic. K3

CLO5  |Apply the rules to uncover knowledge in expert systems. K3

K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze
CLO - PLO Mapping

CLOs/PLOs PLO1 PLO2 PLO3 PLO4 PLO5
CLO1 3 3 3 3 3
CLO2 3 3 3 2 3
CLO3 3 3 3 2 3
CLO4 3 2 3 1 3
CLO5 3 3 3 1 3
3 - Substantial (high) 2 - Moderate (medium) 1 - Slight (low)
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Core - IX: Artificial Intelligence and Expert Systems

2024 Batch

Unit Content No. of
Hours
Introduction: Al Problems - Al techniques - Criteria for Success. Problems-

I |Problem Spaces. Search: State Space Search - Production Systems - Problem| 15
Characteristics - Issues in Design of Search.

Heuristic Search Techniques: Generate and Test-Hill Climbing - Best-First -

Problem Reduction - Constraint Satisfaction - Means - End Analysis. Gamel 15
Il Playing: The Minimax Search procedure — Adding Alpha — Beta Cutoffs —

Iterative Deepening.

Knowledge Representation: Representations and Mappings - Approaches to

1 Knowledge Representations - Issues in Knowledge Representations - Framel 15
Problem.

Predicate Logic: Representing Simple Facts in Logic - Representing Instance and

IV lIs a Relationships - Computable Functions and Predicates - Resolution - Natural 15
deduction.

Representing Knowledge Using Rules: Procedural Vs Declarative Knowledge -

y [Logic Programming - Forward Vs Backward Reasoning - Matching - Control
Knowledge - Brief Explanation of Expert Systems - Definition - Characteristics -/ 15
Architecture - Knowledge Engineering - Expert System Life Cycle - Knowledge
Acquisition Strategies - Expert System Tools.

Total Hours 75
Text Books
1. |[Elaine Rich and Kelvin Knight (2017), Artificial Intelligence, TMH, 3" Edition.
5 Stuart Russell & Peter Norvig (2009), Artificial Intelligence A Modern Approach, Pearson

Education 3" Edition.

Reference Books

1.

Intelligent and Expert Systems, Mac Millan India limited.

Janaki Raman V S, K Sarukesi, Gopalakrishnan P (2016), Foundations of Artificial

2.

George F Luger (2005), Avtificial Intelligence, Pearson Education, 4™ Edition.

Web Resources (Swayam / NPTEL)

1.

https://nptel.ac.in/courses/106102220

2.

https://nptel.ac.in/courses/106105077
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Course Code Course Name Category | Hours/ Week Credits
24BCS52P Lab: Node.js and MongoDB | Core Lab - V 5 3

S. No. List of Programs
Sample programs
1 [Tocreate a basic HTTP server using Node.js and analyze how client-server communication
works using request and response objects.
9 To implement routing in Express.js for handling multiple endpoints and simplify server- side
development.
3  [Toimplement custom middleware for logging and request handling.
4  [To simulate database operations using in-memory data structures.
5 [To establish a connection between application and database.
5 a. To define the structure of documents and enforce data consistency within the database.
b. To create a model that acts as an interface for interacting with the database collection.
To understand how to insert documents into MongoDB and retrieve them using Mongoose
methods.
To understand how to update and delete documents in MongoDB using Mongoose methods.
a. To study validation techniques in Mongoose and implement error
9 handling mechanisms.
b. To ensure only valid data is stored in the database.
10 |& To understand modular routing in Express.js and organize application structure.
b. To separate route handling logic into different files for better maintainability.
11 [To implement querying and filtering of data using MongoDB query operators.
a. To implement pagination in API responses to handle large datasets efficiently.
12
b. To control the number of records returned per request.
13 | @ To understand authentication mechanisms and implement JWT-based authentication.
b. To secure APIs and allow access only to authenticated users.
1a | & To understand password security and implement hashing using bcrypt.
b. To securely store user passwords in the database.
a. To integrate all concepts learned throughout the course and develop a complete backend
15 application.
b. To build a Student Management System with CRUD operations, authentication, and
advanced features
Total Hours 75
Text Books
1 Prashant Mondkar (2025), Node.js for Beginners: A Practical Introduction to Backend
Development, Kindle Edition.
5 Ranjeet Jha (2025), MongoDB Essentials: Build Faster, Perform Better, Store Smarter,Scale
Bigger, and Master Document Database, Kindle Edition.
Reference Books
1.  Dhruti Shah (2018), Node.JS Guidebook, BPB Publications.
2. |[Manu Sharma (2021), MongoDB Complete Guide, BPB Publication, Kindle Edition.
Web Resources
1.  |https://www.mongodb.com/docs/
2. |https://nodejs.org/docs/latest/api/
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Course Code Course Name Category | Hours/ Week | Credits
24BCS53C Linux and Shell Programming Core-X 5 4
Course Objectives
The course intends to cover
e The fundamentals of the Linux operating system.
e Concepts related to user & system administration and Process.
e Automation of Shell Scripting.
e Linux networking and security practices.
Course Learning Outcomes
On the successful completion of the course, students will be able to
CLO CLO Statements Knowledge
Level
CLO1 Und_er_stand_ the fundamentals of Linux operating system and system KL K2
administration concepts. '
cLO? (Apply Linux commands to manage files, directories, users and file K3
systems.
CLO3 Demonstrate process management and command line operations in K2
the Linux environment.
cLo4 [!mplement shell scripts using variables, conditional statements and K3
loops for automation.
cLos (Analyze Linux networking, security mechanisms and system logs tg Ka
detect issues.
K1 - Remember; K2 - Understand; K3 - Apply; K4 — Analyze
CLO - PLO Mapping
CLOs/PLOs PLO1 PLO2 PLO3 PLO4 PLO5
CLO1 3 3 1 2 1
CLO2 3 2 1 2 1
CLO3 3 2 2 2 2
CLO4 3 3 3 2 2
CLO5 3 3 3 2 2
3 - Substantial (high) 2 - Moderate (medium) 1 - Slight (low)
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Core - X: Linux and Shell Programming

Unit

No. of

Content Hours

Introduction to Linux Operating System: Introduction — The Linux Operating System -
Basic Commands in Linux. Types of Linux Distributions: Debian, Ubuntu, Red Hat, Fedora,
CentOS, Kali Linux, Arch Linux, SUSE Linux. Linux System Administration: Introduction| 15
to Linux System Administration - Role of system administrator - Responsibilities of Linux
system administration - Managing system resources - Complementarity of Al and Linux in
Building Development Environments.

Managing Files and Directories: Introduction - Directory Commands in Linux - File
Commands in Linux. User and Group Management: Creating and managing user accounts -
Group management - Password policies - Switching users - Administrative privileges. Process| 15
Management: Process concept - Foreground and background processes

- Process monitoring - Process priority management - Terminating processes.

Creating files using the vi editor: Text editors - The vi editor. Managing Documents:
Locating files in Linux - Standard files - Redirection — Filters - Pipes. Disk and File System| 15
Management: Linux file system hierarchy - Disk space management - Mounting and
unmounting file systems - Checking disk usage. Backup and Compression Utilities: Backup
techniques - File compression and archiving.

Securing files in Linux: File access permissions - viewing File access permissions - Changing
File access permissions. Automating Tasks using Shell Scripts: Introduction - Variables -
Local and Global Shell variables - Command Substitution. Linux Networking and Security:| 15
Introduction to Linux Networking- Basic networking concepts - Network configuration - IP
addressing - Network troubleshooting. Network Monitoring and Diagnostics: Monitoring
network connections - Checking active ports and services.

Using Conditional Execution in Shell Scripts: Conditional Execution — The case...esac
Construct. Managing repetitive tasks using Shell Scripts: Using Iteration in Shell Scripts—
The while construct — until construct — for construct — break and continue Commands — Simple] 15
Programs using Shell Scripts.Remote Access and File Transfer: Secure remote login - File
transfer between Linux systems. Firewall and Network Protection: Linux firewall concepts -
Packet filtering - Managing firewall rules. System Logs and Security Monitoring:
Importance of log files - Monitoring system activity - Detecting suspicious activity.

Total Hours 75

Text Books

1.

NIIT. (2006), Operating System Linux, Eastern Economy Edition, PHI Learning.

2.

Venkateswarlu N.B(2008), Introduction to Linux: Installation and Programming, Edition, BS
Publications.

3.

Christopher Negus C. (2025), Linux Bible, 10" Edition, Wiley publishers.

Refere

nce Books

1.

Petersen R. (2008), Linux: The Complete Reference, 6th Edition, Tata McGraw-Hill Publishing
Company Limited, New Delhi.

2.

Soyinka W. (2015), Linux Administration: A Beginner’s Guide, McGraw-Hill Education.

3.

Jones M. T. (2009), Linux System Programming and Administration, Jones & Bartlett Learning.

Web Resources(Swayam/NPTEL/Others)

https://www.classcentral.com/course/swayam-linux-applications-in-engineering-education-503682?

https://nptel.ac.in/courses/117106113

https://www.redhat.com/en/services/training/getting-started-with-linux-fundamentals?

https://developers.redhat.com/

g |wNE

https://grokipedia.com/page/Al Development on Linux
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Course Code Course Name Category Hours / Week Credits
24BCS54P Lab: Linuxand Shell | o500 | 5 - v 5 3
Programming

S. No.

List of Programs

Sample programs

Write a shell script to stimulate the file commands: rm, cp, cat, mv, cmp, wc, split, diff.

Write a shell script to show the following system configuration:

a. Currently logged user and his log name

b. Current shell, home directory, operating system type, current path setting, current
working directory

c. Show currently logged number of users, show all available shells

d. Show CPU information like processor type, speed

e. Show memory information.

Write a shell script to implement the following: pipes, Redirection and tee commands.

Write a shell script for displaying current date, user name, file listing and directories by
getting user choice.

Write a shell script to implement the filter commands.

\Write a shell script to remove the files which has file size as zero bytes.

Write a shell script to find the sum of the individual digits of a given number.

Write a shell script to find the greatest among the given set of numbers using command line
arguments.

O O [N|ojo &~ (W

Write a shell script for palindrome checking.

Write a shell script to print the multiplication table of the given argument using for|
loop.

11

Write a shell script to display and analyze group information.
a. Display all groups available in the system.
b. Display the group ID of a specified group.
c. List users belonging to a particular group.
d. Count the total number of groups available.
e. Display groups assigned to the current user.

12

Write a shell script to monitor process activities.

. Display all running processes.

. Display processes belonging to the current user.
c. Show top five CPU consuming processes.

d. Display process ID and parent process ID.

e. Display the total number of running processes.

o Qo

13

Write a shell script to display network configuration information.
a. Display system hostname.

b. Display IP address of all network interfaces.
c. Display routing table information.
d. Display DNS server configuration.

e. Test network connectivity with a remote host.
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S. No. List of Programs

Write a shell script to monitor system logs and detect suspicious activity.
a. Display recent system log entries.

14 | b. Display login history of users.

c. Display failed login attempts.

d. Search for specific keywords in log files.

e. Display the last 10 security related log messages.
Write a shell script to analyze disk usage.

a. Display disk usage of all directories in the home folder.
15 | b. Display the top 5 largest directories in the system.

c. Display the number of files in each directory.

d. Display the file system type of each partition.

e. Display free disk space available.

Total Hours | 75

Text Books
1. INHT. (2006), Operating System Linux, Eastern Economy Edition, PHI Learning.

’ Venkateswarlu N.B. (2008), Introduction to Linux: Installation and Programming,1* Edition,
" |BS Publications.
3 [Christopher Negus C. (2025), Linux Bible, 10" Edition, Wiley publishers.

Reference Books

1 Petersen R. (2008), Linux: The Complete Reference, 6th Edition, Tata McGraw-Hill
" [Publishing Company Limited, New Delhi.

2. |Soyinka W. (2015), Linux Administration: A Beginner’s Guide, McGraw-Hill Education.

Jones M. T. (2009), Linux System Programming and Administration, Jones & Bartlett
3. Learnin

g.

Web Resources(Swayam/NPTEL/Others)
https://www.classcentral.com/course/swayam-linux-applications-in-engineering-education-
1.

5036827
https://nptel.ac.in/courses/117106113
https://www.redhat.com/en/services/training/getting-started-with-linux-fundamentals?
https://developers.redhat.com/
https://grokipedia.com/page/Al_Development_on_Linux

g Wi
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Course Code Course Name Category Hours/ Week Credits
24BCS55C Visual Basic Core - XI 5 4
Course Objectives
The course intends to cover
e Visual Basic programming skills required for application development.
e The controls available in Visual Basic.
¢ Database and management using data controls.
e Tools available in VB for developing projects.
Course Learning Outcomes
On the successful completion of the course, students will be able to
Knowledge
CLO CLO Statements
Level
cLO1 Understand Visual Basic environment including Forms, Procedures K1 K2
and Controls.
Implement MDI applications using forms, dialog boxes and MSFlex
CLO2 ) K3
Grid.
Understand the connectivity between VB with MS-ACCESS
CLO3 K2
database.
CLO4  |Apply OLE drag-and-drop operations in applications. K3
CLO5  Build user-friendly VB applications. K3
K1- Remember; K2 - Understand; K3 — Apply
CLO - PLO Mapping
CLOs/PLOs PLO1 PLO2 PLO3 PLO4 PLO5
CLO1 3 3 3 2 3
CLO2 3 3 3 2 3
CLO3 3 3 2 2 3
CLO4 3 3 2 1 3
CLO5 3 3 2 1 3
3 - Substantial (high) 2 - Moderate (medium) 1 - Slight (low)
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Core — XI: Visual Basic

No. of

Hours

Unit Content

Introduction to VB: Getting Started with VB6 - Programming Environment -
Working with Forms - Developing an application — Variables - Data types and 15
I [Modules - Procedures and Control structures - Arrays. Working with Controls:

Creating and using controls- Working with Control Arrays.

I |[Menus in VB: Menus - Mouse events - Dialog boxes. MDI and Flexgrid: MDI - Using| 15
the Flex Grid control.
1l |lODBC and Data Access Objects: Data Access Options - ODBC - Remote data 15
objects. ActiveX EXE and ActiveX DLL: Introduction - Creating an ActiveX EXE
Component - Creating ActiveX DLL Component.

IV |Object Linking and Embedding: OLE fundamentals - Using OLE Container Control 15
- Using OLE Automation objects - OLE Drag and Drop. File and File System
Control: File System Controls - Accessing Files- Visual Basic for Al

Driven Neural Network Modelling.

Controls in VB: Additional controls in VB: sstab control - Setting properties at
V runtime, Adding controls to tab - List control - tabstrip control - MSFlex Grid control - 15
Why ADO - Establishing a reference - Crystal and Data Reports. VB.Net: Introduction
- CLR-CTS - CLS.

Total Hours 75

Text Books
1. [Content Development Group (2007), Visual Basic 6.0 Programming, TMH, 8" reprint.

2. Mohammed Azam, Vikas (2006), Programming with Visual Basic 6.0, Publishing House, 4"
reprint.
Reference Books

1. [Gray Cornell (2003), Visual Basic 6 from ground up TMH, New Delhi,1% Edition,

2. |Deitel and Deitel, Nieto T R (1998), Visual Basic 6-How to Program, Pearson Education. 1
Edition.

Web Resources

1. |https://learn.microsoft.com/en-us/shows/visual-basic-fundamentals-for-absolute-beginners/

2. |https://learn.microsoft.com/en-us/dotnet/visual-basic/

3. |https://www.codeguru.com/visual-basic/setting-up-a-neural-network-using-visual-basic-and-ai/
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Course Code Course Name Category | Hours/Week | Credits

24BCS5AE Cloud Services Management Elective-I 5 3

Course Objectives
The course intends to cover
e Cloud Services Management terminology, definition & concepts.

e Cloud services management with traditional IT Service management.

Course Learning Outcomes
On the successful completion of the course, students will be able to

CLO CLO Statements Knowledge
Level

CLO1L Underst_and the Cloud Ecosystem and the essential characteristics of cloud K1, K2
computing.
Understand the Cloud Strategy Management Framework and its role in managing

CLO2 . . K2
cloud services effectively.

CLO3 |Analyze different benchmarking techniques for evaluating cloud services. K4

CLO4 |Apply different pricing models for cloud services. K3

CLO5 |Analyze the value of cloud services using methods. K4

K1 - Remember; K2 - Understand; K3 - Apply; K4 — Analyze
CLO - PLO Mapping
CLOs/PLOs PLO1 PLO2 PLO3 PLO4 PLO5
CLO1 3 1 2 1 1
CLO2 2 1 2 1 1
CLO3 3 2 2 2 1
CLO4 2 1 1 1 1
CLO5 3 2 3 2 1
3 - Substantial (high) 2 - Moderate (medium) 1 - Slight (low)
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Elective- I: Cloud Services Management

Unit

No. of

Content Hours

Cloud Service Management: Fundamentals, Cloud Ecosystem - The Essential Characteristics.
Basics of Information Technology - Service Management and Cloud Service Management - | 15
Service Perspectives - Cloud Service Models - Cloud Service Deployment Models.

Cloud Services Strategy: Fundamentals, Management Framework of Cloud Strategy - Cloud
Policy - Key Drive for Adoption, Risk Management —Al Applications in Risk Management - IT | 15
Capacity and Utilization - Demand and Capacity Matching - Demand Queuing - Change
Management - Cloud Service Architecture.

Cloud Service Reference Model: Cloud Service Life Cycle - Basics of Cloud Service Design -
Dealing with Legacy Systems and Services - Benchmarking of Cloud Services - Cloud Services | 15
Capacity Planning - Cloud Service Deployment and Migration - Cloud Marketplace - Cloud
Service Operations Management.

Cloud Service Economics: Pricing models for Cloud Services - Freemium - Pay Per

IV [Reservation, Pay Per User - Subscription based Charging - Procurement of Cloud-based Services | 15
- Capex Vs Opex Shift - Cloud Service Charging - Cloud Cost Models.
Cloud Service Governance & Value: IT Governance - Definition. Cloud Governance:
Definition, Framework, Structure and Considerations. Cloud Service: Model Risk Matrix,
v Understanding and Measuring the value of Cloud Services - Balanced Scorecard - Total Cost of 15
Ownership.
Total Hours | 75
Text Books
Haque Enamul(2020), Cloud Service Management and Governance: Smart Service Management in Cloud
L |Era, Enel Publications.
5 Erl, Thomas, Puttini, Ricardo, Mohammad, Zaigham (2013), Cloud Computing: Concepts, Technology &
* |Architecture, 1¥ Edition, Pearson.
Reference Books
1 Erl, Thomas, Puttini, Ricardo, Mahmood, Zaigham (2023), Cloud Computing: Concepts, Technology,
© Security & Architecture, 2" Edition, Pearson.
5 Buyya, Rajkumar, Vecchiola, Christia, Selvi, Thamarai S et al. (2026), Mastering Cloud Computing:
* [Foundations and Applications Programming, 2" Edition, Elsevier.
Web Resources(NPTEL/Swayam/Others)
1. |https://onlinecourses.nptel.ac.in/noc24_cs118/preview?
2. |https://thedigitalprojectmanager.com/project-management/ai-in-project-risk-management/
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Course Code Course Name Category Hours/ Week | Credits
24BCS5BE | Computer Networks and Security | Elective -1 5 3
Course Objectives
The course intends to cover
e Basic concepts of networks and reference models.
e Layers of OSI model and network security.
Course Learning Outcomes
On the successful completion of the course, students will be able to
CLO CLO Statements Knowledge
Level
CLO1 [Understand the basics of computer networks and OSI models. K1, K2
CLO2 |Understand physical layer and transmission media. K2
CLO3 |Apply the techniques to detect the errors. K3
cLo4 Identify the various algorithms in the network layer and transport K2
layer.
CLO5 |Analyze the methods of network security. K4
K1 - Remember; K2 — Understand; K3 - Apply; K4 - Analyze
CLO - PLO Mapping
CLOs/PLOs PLO1 PLO2 PLO3 PLO4 PLO5
CLO1 3 2 1 1 3
CLO2 2 3 2 1 2
CLO3 3 2 3 2 2
CLO4 3 2 2 3 2
CLO5 3 2 2 2 3
3 - Substantial (high) 2 - Moderate (medium) 1 - Slight (low)
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Elective-1: Computer Networks and Security

No. of
Unit Content Hours

Basics of Networks and OSI Model: Network Hardware: LAN - WAN - MAN -
Wireless - Home Networks. Network Software: Protocol Hierarchies - Design Issues
I ffor the Layers - Connection-oriented and connectionless services - Service Primitives - | 15
The Relationship of services to Protocols. Reference Models: OSI Reference Model -
TCP/IP reference Model - Comparison of OSI and TCP/IP - Critique of OSI and
protocols - Critique of the TCP/IP Reference model.

Physical Layer: Guided Transmission Media: Magnetic Media - Twisted Pair -
Coaxial Cable - Fiber Optics. Wireless Transmission: Electromagnetic Spectrum -
Il [Radio Transmission - Microwave Transmission - Infrared and Millimeter Waves - 15
Light Waves. Communication Satellites: Geostationary, Medium-Earth Orbit, Low
Earth-orbit Satellites - Satellites versus Fiber.

Data-Link Layer: Error Detection and correction - Elementary Data-link Protocols -
Il Sliding Window Protocols. Medium-Access Control Sub Layer: Multiple Access| 15
Protocols - Ethernet - Wireless LANSs - Broadband Wireless - Bluetooth.

Network Layer: Routing algorithms - Congestion Control Algorithms. Transport

v Layer: Elements of Transport Protocols - Internet Transport Protocols - TCP - 15
Introduction to Intelligent Routing.
Application Layer: DNS - E-mail. Network Security: Cryptography - Symmetric Key

V  |Algorithms - Public Key Algorithms - Digital Signatures - Symmetric Key Signatures - 15

Public Key Signatures - Crypto Currency.

Total Hours | 75

Text Books

1. |Andrew S. Tanenbaum(2018), Computer Networks, Pearson publications, 4™ Edition.

o |Dr.Sanjay Sharma, Kataria S K & Sons (2009), A Textbook of Computer Network, 1% Edition.

Reference Books

1. |Achyut Godbole(2007), Data Communication and Networks, TMH.

2. Uyless Black(1996), Computer Networks: Protocols, Standards, and Interfaces, PHI, 2™ Edition.

Web Resources(NPTEL/Swayam/Others)

1. |https://nptel.ac.in/courses/106105080

2. |https://nptel.ac.in/courses/106105081

3. |https://docs.pega.com/bundle/platform/ app-dev/intelligent-routing.htmi
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Course Code Course Name Category Hours/ Week Credits
24BCS5CE Data Mining Elective-I 5 3
Course Objectives
The course intends to cover
e Tasks and technology of Data mining for enterprise data management.
e Techniques and algorithms of Data mining for applications.
e Data mining process using Large Item Sets.
Course Learning Outcomes
On the successful completion of the course, students will be able to
cLO CLO Statements Knowledge
Level
CLO1 |Understand basic data mining tasks, issues and metrics. K1, K2
CLO2 |Apply data mining algorithms in real-time applications. K3
CLO3 |Analyze the data by comparing the classification algorithms. K4
CLO4  |Apply the clustering algorithms on transactional databases. K3
CLO5 |Develop appropriate data mining models. K3
K1 - Remember; K2-Understand; K3-Apply; K4-Analyze
CLO - PLO Mapping
CLOs/PLOs PLO1 PLO2 PLO3 PLO4 PLO5
CLO1 2 2 3 2 3
CLO2 2 3 3 2 3
CLO3 2 3 3 1 2
CLO4 2 2 2 2 2
CLO5 2 3 3 1 3
3 - Substantial (high) 2 - Moderate (medium) 1 - Slight (low)
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Elective-1: Data Mining
Unit Content No. of
Hours
Basic Data Mining Tasks: Data Mining Versus Knowledge Discovery in Data
I |Bases - Data Mining Issues - Data Mining Matrices - Social Implications of Datd 15
Mining - Data Mining from Data Base Perspective.
Data Mining Techniques: A Statistical Perspective on data mining - Similarity,
Il IMeasures - Decision Trees - Neural Networks - Genetic Algorithms. Web Mining; 15
Web Content Mining — Web Usage Mining.
Classification: Introduction - Statistical Based Algorithms - Distance Based
i IAlgorithms - Decision Tree - Based Algorithms - Neural Network Based Algorithms- 15
Rule Based Algorithms - Combining Techniques.
Clustering: Introduction - Similarity and Distance Measures - Outliers -
V' Hierarchical ~ Algorithms - Partitional Algorithms. 15
Association Rules: Introduction - Large Item Sets - Basic Algorithms - Parallel &
v [Distributed Algorithms and its Comparison - Incremental Rules - Measuring the 15
Quality of Rules - Incremental Learning in Al systems.
Total Hours 75
Text Books
1 Margaret H.Dunbam(2006), Data Mining Introductory and Advanced Topics, Pearson
" |[Education.
2. |Arun K. Pujari (2013), Data Mining Techniques, Universities Press.
Reference Books
1. iaweiHan & Micheline Kamber (2001), Data Mining Concepts &Techniques, Academic Press.
9 Soman K.P, Shyam Diwakar, Ajay V (2009), Insight into Data Mining — Theory and Practice,

Prentice Hall of India.

Web Resources(NPTEL/Swayam/Others)

1. |https://nptel.ac.in/courses/106105174
2. |https://nptel.ac.in/courses/106106853
3. |https://www.datacamp.com/blog/what-is-incremental-learning
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Components for Internal Assessment and
Distribution of Marks for CIA and ESE (Theory)
Max Marks for Components for CIA
Marks b
CIA | ESE CIA Model Attendance Active Total
100 Engagement
Actual | Weightage | Actual Weightage
25 75 50 5 75 10 5 5 25
Question Paper Pattern
Section A Section B Section C
Component %uLaOtL'JOrZ Total
Type_of No. _of Marks Type_of No. _of Marks Type_of No. _of Marks
Question|Questions Question |Questions Question | Questions
CIA 2 MCQ 8 8x1=8 | Either or 3 3x6=18| Either or 3 3x8=24| 50
Model 3 MCQ 10 |10x1=10 | Eitheror| 5 |5x5=25| Eitheror| 5  |5x8=40| 75
Exam / ESE - - -
Components for Internal Assessment and
Distribution of Marks for CIA (Lab)
Marks for Components for CIA
Max Marks
CIA | ESE Test Model /Expenments Observation| Total
Programs
Actual [Weightage |Actual [Weightage Marks
100 40 60 5 40
50 10 60 15 10
Examination Pattern
Marks
Component | Duration in Hours [ practical Total Weightage
Record
Exam Marks
Test 2 50 - 50 10
Model 3 60 - 60 15
Experiments
Completed i i i 10 10
Observation
Note i i i 05 05
Total Marks - CIA 40
ESE 3 50 10 - 60
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Components for Internal Assessment and
Distribution of Marks for CIA (Eoundation Course -Theory)

Max
Marks Marks for Components for CIA
CIA | ESE CIA Model
. . Total
50 Actual | Weightage | Actual | Weightage
S0 ) 50 25 50 25 50
Question Paper Pattern
Duration in Hours | Mode of Exam | Type of Questions | No. of Questions Marks
2 Offline Open Choice 5 (Out of 8) 5x10=50

Components for and Distribution of Marks for ESE (Theory)
Ability Enhancement Compulsory Courses (AECC)

&

Question Paper Pattern

Duration in Hours | Mode of Exam

Type of Questions

No. of Questions

Marks

2

Online

MCQ

50

50x1=50

Components of Internship (Internal Assessment Only)

Components Marks

Submission of Internship Report 20

Performance in viva-voce 30
Total Marks | 50

*Certification of Completion is Mandatory for the award of Internal Marks and to avail the

credits
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