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Bachelor in Computer Applications

Program Objectives:

The Program Objectives (POs) of a Bachelor in Computer Applications (BCA) typically intends to
prepare students for professional careers and further studies, The main objectives are

1.

Foundational Knowledge

To equip students with a strong foundation in computer science, programming,
mathematics, and information technology to enable them to develop computational
solutions.

Professional Skills Development

To train students in the latest tools, technologies, and programming fanguages to prepare
them for careers in software development, system administration, and IT services.

Problem Solving and Analytical Thinking

To foster the ability to analyze complex problems and develop logical and efficient solutions
using appropriate algorithms and data structures,

Ethical and Social Responsibility

to instil awareness of ethical, legal, and social issues in the computing profession,
encouraging responsible and sustainable use of technology.

Effective Communication and Teamwork

To develop interpersonal and communication skills to enable students to work effectively in
teams and in diverse professional environments.

Entrepreneurial and Innovative Thinking

To encourage creativity and innovation, enabling students to conceive new ideas, design
novel solutions, and patentially start entrepreneurial vantures.

Lifelong Learning and Higher Education

To prepare students for lifelong learning and advancement In computing disciplines,
including pursuit of higher education such as MCA, MBA, or other professional courses,

Industry Readiness and Employability

To align curriculum with industry needs to enhance students’ employability and readiness to
work in various IT roles such as software developers, testers, analysts, and support
professionals.
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Program Qutcomes (Pos)
After the completion of the program students will be able to

PO 1 — Apply knowledge of computing fundamentals, mathematics, and domain-specific
knowledge for the conceptualization of computing models from defined problems,

PO 2 - Identify, formulate, and analyze complex problems using principles of
mathematics, computing, and domain knowledge to reach substantiated conclusions.

PO 3 - Use modern tools, techniques, and computing resources for modeling and
solving real-world problems, with an understanding of thelr limitations.

PO 4 — Apply innovation and entrepreneurship practices to create and manage IT-based
solutions or businesses.

PO 5 — Communicate effectively with the technical community and society at large by
being able to write effective reports, design documentation, and make effective

presentations,

PO 6 - Understand professional, ethical, legal, security, and social issues and
responsibilities, and understand the impact of professional computing solutions in
societal and environmental contexts and demonstrate knowledge of sustainable

development.
PO 7 — Function effectively as an individual and as a member ar leader in diverse teams
and multidisciplinary settings, and manage projects in a professional environment.

PO 8 — Equipped with skill to recognize administration and computing philosophy with
computing acquaintance to supervise projects in multidisciplinary environments.



*rogram Specific Qutcomes (PS0s)

3CA with Specialization in Artificial Intelligence and Machine Learning

1.

P50 1 — AI/ML Proficiency: Apply fundamental and advanced principles of Artificial

Intelligence and Machine Learning to analyze data, design intelligent systems, and develop
predictive models across various domains.

P50 2 — Practical Implementation Skills: Build and deploy real-world applications using

AlfML frameworks and tools such as Python, TensorFlow, Keras, Scikit-learn, and other
relevant libraries.,

PS0O 3 - Data-Driven Decision Making: Demonstrate the ability to preprocess, analyze,

and interpret data using statistical and machine learning techniques to make informed, data-
driven decisions.

PS0 4 - Algorithmic Thinking for Intelligent Systems: Design and evaluate machine
learning algorithms, including supervised, unsupervised, and reinforcement learning
technigues, to solve classification, regression, and clustering problems.

PS5O 5 - Research and Innovation: Engage in innovation, research, and project
development in AI/ML to address real-life challenges in sectors such as healthcare,
agriculture, finance, education, and smart cities.

PSO 6 — Ethical AI Practice: Understand and apply ethical principles and societal
considerations related to artificial intelligence, such as bias, fairness, transparency, and
accountability in intelligent systems.

BCA with Specialization in Data Science

1.

2.

PSO 1 — Data Science Foundations: Apply core concepts of statistics, mathematics, and
computer science to extract meaningful insights from structured and unstructured data.

PSO 2 — Data Analytics and Visualization: Use data analysis techniques and
visualization tools to analyze large datasets and present data-driven insights effectively,

PSO 3 — Machine Learning Applications: Design and implement machine learning

models to solve classification, regression, and clustering problems using tools such as Scikit-
learn, TensorFlow, or similar frameworks.

. PSO 4 — Big Data Technologies: Work with big data platforms and tools (e.g., Hadoop,

Spark, Hive) to manage, process, and analyze large-scale datasets efficently.

PS0 5 = Business and Domain Knowledge: Apply data science methods to real-world
problems In domains such as business, healthcare, finance, education, and social media,
supporting strategic decision-making.

PS0 6 — Ethical Data Practice: Demonstrate awareness of legal, ethical, and privacy
Issues refated to data collection, storage, analysis, and sharing, adhering to data governance

and responsible Al practices.
b
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BCA COURSE STRUCTURE, CREDITS AND SYLLABUS

1. Program Name: Bachelor in Computer Applications
2. Program Level/ Duration/ Semester: Undergraduate/ Three or Four years/ 6 or 8
Semesters with multiple entry and exit.
3. Maximum period to complete the degree: Seven Years
4. Options in Bachelor in Computer Applications (BCA) Degree Program:
4.1 One year (two semesters) Under Graduate Certificate in Computer Applications
4.2 Two years (four semesters) Under Graduate Diploma in Computer Applications
4.3 Three years (six semesters) Bachelor in Computer Applications (BCA)
4.4 Four years (eight semesters) Bachelor in Computer Applications with Honours [BCA
(Honours)]
4.5 Bachelor in Computer Applications (Honours with Research) [BCA (Honours with
Research}]
5. Minimum Eligibility Criteria:
1) Mathematics at High school mandatory
2) 1042 (Arts with mathematics/ Agriculture/ Biof Sciencef Commerce)

6. Minimum eligibility criteria for the fourth year of BCA:

6.1 BCA (Honours): BCA Degree (and Summer Internship/ Capstone Project-11 of 4
credits) as per the prescribed regulations

6.2 BCA(Honours with Research): BCA Degree with 8 CGPA (and Summer Internship/
Capstone Project-11 of 4 credits) as per the prescribed regulations

7. Abbreviations and Definitions:

TABLE-1

L+T Lecture + Tutorial

ils Theory

P Practical

cC Core Course

DSEC Discipline Specific Elective Course
| GEC Generic Elective Course

SEC Skill Enhancement Course

AEC Ability Enhancement Course

VAC Value Addition Course

Skill-Based Course | Work-Based Vocational Course/ Social Responsibility &

L Community Engagement/ Internship/ Apprenticeship/ Capstone Project
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8. Definition of Credit:

TABLE-II
1 Hr. Theory(TH), Lecture (L) or Tutorial (T) 1 credit
per week
1 Hr, Practical (P) per week | 0.5 Credit _J
9. Semester-wise Credit Distribution:
TABLE-III
Discipline | Generic Skill Value
Core Specific | Elective | Enhanceme Ability Addition Total
Sem. | Course | Elective | Course | nt Course Enhancement Course | Credits
(cC) Course | (GEC) (SEC) |Course (AEC)| (VAC)
(DSEC)
I 8 - 2 5 2 2 19
1} 12 - - 7 - 2 21
i} 11 3 - 4 - 2 20
v 15 3 - 2 - - 20
v - 15 - 6 = - 21
VI 4 10 - 4 1 | - 19
BCA Honours
VII 5 8 3 4 - - | 20
VIII - 12 - B - . | 20
BCA Honours with Research
VIl 8 8 - 4 . . 30
VIII . = 20 - = 20
Zl—



10. Category-wise Credit Distribution:

TABLE-IV
s e us':dmﬂ.!f.':“ Generic Shill Ability | Value
/ Core Course| Elective Elective |Enhancement Enhancement| Addition
papine {CC) Course Course Course Course Course Cradits
4 (DSEC) (GEC) (SEC) (AEC) (VAC)
Degree
s a N A0+4*
Certificate i
- 2 0 2 12 2 4 through
Computer i
pepHcRtions Internship
20+4*
*Cradits
UG Diploma through
in Comput 46 & 2 18 2 6 lﬁtirm;ﬁlrp
Applications :
Capstone
Project-1
BCA Degree 50 31 2 28 3 : 130
BCA
(Honours) 55 51 5 3 6 160
Dearee
BCA
{Honours
with 58 39 2 52 3 6 160
Research)
Degree

11. Additional Credits:
11.1 ™A student who exits after first year will always carry additional 4 credits (not

credited to SGPA/ CGPA), earned through a Summer Internship after second
semester, mandatory for exit with UG Certificate in Computer Applications.

11.2

12.

*A student who exits after second year will always carry additional 4 credits (not
credited to SGPA/ CGPA), eamed through a Summer Internship after fourth
semester, mandatory for exit with UG Diploma in Computer Applications.

Category of Courses:

Three [ Four-Years Under Graduate (Honours/ Honours with Research) Degree program will

comprise following category of courses:

12.1

12.2

Core Course (CC): CC are the core credit courses of the specific discipline
spreading across the semesters giving adequate knowledge of the Major Discipline.

Discipline Specific Elective Course (DSEC): DSEC are the discipline-specific
open elective courses offered from a pool of courses by the department itself,
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12.3

12.4

12.5

12.6

12.7
12.7.1
12.7.2

12.7.3

12.7.4

12.7.5

12.8

1 zlg

Generic Elective Courst (GEC): GEC courses will provide multi-disciplinary ,,

interdisciptinary knowledge to students.
skill Enhancement Course (SEC): These courses are aimed at imparting practicy
ckills, hands-on training, soft skilis, ete,, to enhance the e:_npléal,rahiluh,r of students,
Except for the summer Internship mandatory for Certificate in Computer Application
all other [nternships/ Projects/ Dissertations defined in the scheme will fall unde

SEC.
Ability Enhancement Course (AEC): Ability Enhancement COUrses (AECS) are
designed to broaden a student's knowledge and understanding beyand their core

discipline, offering @ variety of subjects to enhance their overal learning experience,
These courses aim to improve communication skills, provide a deeper understanding
of soft skill, and potentially explore other areas like literature, history, of spedific

languages.
Value Addition Course (VAC): These COUFSES

Indian Knowledge systems, constitutional values,
education, Yoga education, Health and Fitness educati

digital and technological solutions, arvd similar courses.
Skill-Based Course/ Work-Based Vocational Course/ Social Responsibility

& Community Engagement [ Internship/ Apprentioashipf Capstone project

skill-Based Course: A specialized course aimed at enhancing technical and
practical expertise in computer applications,

Work-Based Vocational Course: A vocational course during the summer
vacations, focused on building practical, industry-relevant skills.

Social Responsibility & Community Engagement: Involvement with an NGO or
community-based organization, contributing to social initiatives and applying
computer application knowledge to solve real-world challenges.
Internshlpfhpwentineshim A professional intemship or apprenticeship offering
hands- on experience in a relevant field.

Capstone Project: A capstone project to
<p far through the program.
ect: A substantial, independent work based on practical application and

Major Proj
theoretical understanding that demonstrates proficiency in core 5 concepts and

skills.
Research Project / Dissertation: Research, analysis, and practical application
contributing to a specific area of computer science.

will be based on ethics, culture,
etc. to understand India, sports
on, environmental education,

integrate the skills and knowledge gained
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13. Structure, Courses and Credits

Bl @/lh/mi,

Table ¥
[ Discipline el Value | |
Core Course 5 fi Abdlit Addition
Level ':_-::T:] il Elemﬁuim Generic Elective [Enhancemen Enhanl:ﬂ:iﬂn'-' l:m.::rs.e Total |
|Credits |
Sem. Of | ‘credits | (DSECyand | Course(SEC) | t Course | Course (AEC)| (VAC)
credits credits
CC-1 | |
|
Fouision for SEC vaC 1 |
Computer GECI Problem Snl-.dng1 AEC -1 Environmen,
Sclence-| Indi Techniques  |conaral English-1] 12! 29208 |
I . ician Knowiege (TH: P;3:2) ,ng; and 9
kT System (TH = ) (TH; 2] Sustainabilit I
Computer .
Foumaksti Architecure (TH; 2}
(TH: B:3:8
ﬁ': oA S
Introduct for 3 ov Object Oriented
o0 | Computes Programming
Leyel ; using Java
Stience-1]
(TH; 3) (TH: P; 3:2) VAC - 11
{-_-C:w Indian
- Constitubion
I (i P33 secm (H;2) | 21
CC-v Tedt
:ﬁmﬁ"'mg (TH: P; 1:1)
(TH: P:3:1})
Mote: Summer Internship of 8 weeks/ 120 hours to exit with Certificate (4 credits)
Spedalizations: Group A- Artificial Intelligence & Machine Learning
Group B-Data Science
Group C- Full Stack Management
Group-A:
-1 Elective-1:
Probability and DSEC-I
Statistics Feature —
(TH; 3) Engineering =1I-
: (TH: P:1:2) A/B/C/DfE
CC-vII Group-B: Yoga and
Interme| Database Elective-I: SEC-1V Physical
qp | diste | Management DSECAT . Python Hiness/
Level Systems Basics of Data Prograsmming DEEF“EJ 20
1 P:i3:2)| Analytics using (TH: P; 2:2) - ster
Spreadsheet anagemen,
(TH: P;1:2) L FNSS) RGO
ol
El'emprt-&v]' (P:2)
M) DSEC-IIT
(TH; 3)
[Web Programming 1
- (TH: P;1:2)
CC-IX iGroup-A: Elective- SEC-Y
w |Entreprencurshi I z Design Thinking )
p and Startup DSEC-TV and Inncvation 20
— Introduction to (TH; 2)
Page | 5



D |Mamneleomng| I
i {(TH: P;1:2) |
L5
Computer
Networks
(TH: P:3:2) i
Dﬁ;ﬂm Jsmup-m Elective-
I
s | osgiy
(TH: 3 Drata Visualization
[TH: P10
ey ) 'EI"BIJF-EIi Elizctiwe-
Ineligence | DSECW |
(TH: P;2:2) web
Programming-11
(H:P;1:2)

:1. Summer Internship/ Capstone Project-1 of 8 weeks/ 120 hours (4 credits) is mandatory for all.
Summer Internship/ Capstone Project-I is mandatory to exit with Diploma in Computer Application

continue for the fifth semester. In case of reentry or continuation of the degree, credits will be aws
der predefined SEC in the fifth semester

Group-A:
Elective-TI1:
DSECAIT
Meural Mebaork
(TH:P:3:2
Elective-Tv;
DEE:"_'E“I;" SEC-VL
Digital Image Quantitative
Processing Techniques
(TH:P;3:2) (T 2)
Elective-y:
DEEC-I
Matural Language
Processing
(TH:P:3:2)
) Group-B: SEC-WII
v Hg':;r - Elective-111: SUmmer
DSEC-X Internship/
Introduction to Capstone
Data Science Project-1
(TH:P;3:2) [done in
Elective-1v: ek after
DSEC-XI fourth
Time Series semester]
Analysis (P 4)
(TH: P;3:2)
Elective-\r: Major Project
DSEC-XI1 [Evaluation in
Machine Leaming sixth
(TH: P;3:2) semester]
___._-"

8- .
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0C-X111

Group=A:
Elective-VI:
DSEC-XINT  Decp
Leaming for
Computer Vision
(TH: #;3:2)

Electhve-W11:
DSEC-XIW

Predictive Analysis

(TH: P:3:2)

Genmerative Al
Vi (TH: P;2:2}

Group-B:
Elective-V1:
DSEC-XW
Big Data Anatytics
{TH: P;3:2)

Elective-VII
DSEC-XVI
Expioratory Datd
Analysis

(TH: P;3:2)

|
fMajor Project)

SEC-VII

[Initiated in
fifth
somester]
(4

|

AEC - 1T

: Soft Skills
TH; 1)

19

ote: 1.Student may exit with BCA degree

. Summer Internship/ Capstone Project-II is mandatoery to reenter or continue for the seventh semester.
n case of reentry or continuation of the degree, credits will ba awarded under predefined SEC in the

venth semester.

BCA [Honours)
Specialization: Artificial Intelligence & Machine Learning (Group A)
Data Science (Group B)
Group-A: Group-A:
Group-A: | Elective-VIII: GEC-1I
uph‘_:‘:'_"'—:':im DSEC-XVII Social Network |
TTIRE, i ﬂl‘lal’}ﬁl&
of Machine EWAE:E m_| s 3} [
Learning Intelligence
(TH: Pi3:(mH: P;3:2)
2) Dissertation
Elective-IX: [Evaluation in
DSEC-XVIIT eighth
Evolutionary semester)
Algarithm |
(T:3) ; :
VII Group-B: Group-B: SEC-IY 0 |
Group-B: Elective-W I1I; GEC-II Surmrmer
{Honour ooy DSEC-XIX Advanced Internship/
5} | Python for Business Statistical Capstone
fdvanceiData Sclence| Inteligence & Methods for Project-11
dievel (TH: P; 3 : Analytics Data Science (P:49)
2) (TH: P;3:2) (TH; 3)
Elective- I
DSEC-XX
Data Mining &
Warehousin
_(TH; 3)
Group-A:
Elective- X: SEC-X
DSEC-XX1 Dissertation
; Speech = [Started in i
Recognition seventh .
- (TH: P;3:2) il 20
: (8)

Bofu
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Elective- XI:
DSEC-XXIT
Augmented
Reality & Virtual
Reality
(TH: P;3:2)

Elective- XIT:
DSEC-XXITL
Security Aspeds
of Machine

Learmning

118

Group-B:
Elective- X
DEEC-XHTY

Advanced Data
Wisualkration

(TH: P;3:3)

Elective-XI:
DSEC-XXV
Coud Computing
for Data Analytics
(TH: P;3:2)

Elective- XII:
DSEC-¥WT
Data Security B
Privacy
(TH; 2

BCA (Honours with Research)
Specialization: Artificial Intelligence & Machine Learning {Group A}

Group-A
Eleckiae — X2
DSEC-O0ML
Evolutionary
Algorithm
CC-xIy (TH; 3)
Advanced
Data Analysis|  Elective = X:
Towals DEEC-H0VTIT SECN
(TH : P; 2 :|Speech Recognition =
I(Henour 2} (TH: P;3:2) IntETrﬁrﬁr
2 with Group-B Emﬂmgf
RE:?:IFC Blective — IX: Project-11 (4)
CC-xV DEEC-}XTX
jadvance)  Research Data Mining &
dlevel | Methodology | warehousing
(TH; 4) (TH; 3)
Floctive = X DSEC-
ok Addvanced Data
Visuabzation
(TH: P:3:2)
SEC-¥11
Research
Project/
Dissertation
(20)
al W %/ 1
2 pase



14. Semester-wise Structure, Courses, and Credits

Neote: In Course Code T denotes theory Paper Code, P depoles gractical Paper
Code, and 'R’ denotes Internship/Profecty Dissertation Paper Code

TABLE-VI -
14.1, SEMESTER-I
5], |Course | Course (L+T)
No. | Type Code Course Title i P |Credit
1 cc1  |BCA 1001T Mathematical Foundation for Computer 3 lo!l 3
Scence — |
BCA 1002T
2 CC-
I BCA 1002P Computer Architecture 3 |4 5
3 GEC-1 |BCA 1003 T |Indian Knowledge System 2 |D] 2
BCA 1004T
4 2
SEC-1 BCA 1004P Problem Solving Techniques 3 4 5
5 | AEC-1% !BCA 1005T |General English — I 2 |o] 2
6 VAC-1 [BCA 1006 T |Environmental Stience and Sustainability 2 |0] 2
TOTAL 19

Note: AEC™; Alternative NPTEL/SWAYAM Course

TABLE-VII
14.2 SEMESTER-II
5|, | Course| Course (L+T)
No.| Type Code Course Title - P |Credit
Mathematical Foundation for Computer
1 CC-III |BCA
2001 | e 3 |o| 3
IBCA 2002T
2 CC-IV BCA 2002P Data Structures 3 4 5
., |BCA2003T .
3 CC-v BCA 2003P Operating Systems _ 3 2 q
BCA 2004T :
4 | SECHI [ Sonae {Object Oriented Programming Using Java 3 |4 s
BCA 2005T
5 SEC-III
BCA 2005P Web Technologies 1 2] 2
6 | vac- 'EEA 2006 T {Indian Constitution 2 |o| 2
TOTAL 24

14.2.1 To exit with Certificate in Computer Applications, additional 4 credits through a
field relevant Skill-Based Course/ Work-Based Vocational Course/ Social Responsibility &
Community Engagement/ Internship/ Apprenticeship of a minimum duration of & weeks/

120 hours in the summer break after the second semester are mandatory. (lea-— BeA 2007 Fi)

LA - ‘ﬁ/ &l/’ 2&; Page | 9
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TABLE-VIII
14.3 SEMESTER-III

“—

Sl. |Course | Course (L+T)

No. | Type Code Course Title s P |Credj
1 | CC-VI |BCA3001T | Probability & Statistics 3 |0l 3
2 | CC-VII |BCA 3002T | Database Management Systems 3 |4] §

BCA 3002P S—
CC-VIII |pca 3003T | Software Engineering 3 3
DSEC-1 |BCA 3004T Group-A: Elective-I 1 3 |
BCA 3004p | Feature Engineering
5 |DSEC-II Group-B: Elective-I 1 |4 3
E& gggg; Basics of Data Analytics using
Spreadsheet -
6 DSEC- |BCa 3006T | Group-C: Elective-I 1 4 3
11 |BCA 3006P | Web Programming-1
7 | SEC-IV |BCA 3007T | Python Programming 2 9 4
BCA 3007p
8 | VAC-III |BCA 3008 ¥ | Yoga and Physical Fitness/ Sports/ Disaster;f 0 | 4 2
A/B/C/D/E | Management/N5SS/NCC
TOTAL 20

1
Note: In third semester student will select either Group-A (Specialization in Artifical

Intelligence and Machine Learning) or Group-B (Specdialization in Data Sciences) or Group-(
(Spedialization in Full Stack Development). Once a group is selected, student must continue with
the same group in every subsequent semester, Group once opted will not be changed.

14.4 SEMESTER-1IV

TABLE-IX

Sl.
MNo.

Course
Type

Course
Code

Course Title

(L+T)

P Credit

BCA 4001T

Entrepreneurship and Startup Ecosystemn

BCA 4002T
BCA 4002P

Computer Networks

BCA 4003 T

Design and Analysis of Algorithms

BCA 4004T
BCA 4004P

Artificial Intelligence

£ O] & O

tn | B | W] k| s

BCA 4005T

}E

DSEC-Y

BCA 4006T

7

DSEC-VI

BCA 4007T
BCA 4007P

BCA 4005P | Introduction to Machine Learming

BCA 4D06P | Data Visualization

Group-A: Elective - IT

Ju

Group-B: Elective — IT

Group-C: Elective — II
Web Programming-I1

1

2
-1
3—!-
5
3
3
—
3
S

SECV

BCA4008T

Design Thinking and Innovation

Summer Internship/ Capstone Project-I* (to be done in the 5
semester and will be credited in fifth semester)

2

2

]
ummer break after IVt!

[ 20

Qb J(&/Hr/m
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14.4.1 *To exit with UG Diploma in Computer Applications or continuing for
Degree in Computer Applications, at the end of the Fourth Semester
every student shall undergo a mandatory field relevant Summer
Internship/ Capstone Project-I for Eight Weeks/ 120 hours in an
Industry/ Research or Academie Institute,
14.4.2 *To continue the degree the earned credits of the Summer Internship/
Capstone Project-I will be awarded under predefined SEC In the fifth

semester.
TABLE-X
14,5 SEMESTER-V
Sl. | Course | Course .
No. Type Code Course Title (L_I'_li"_lﬂ P | Credit
BCA 5001T | Group-A Elective — III: Neural
1 | DSECVIars so01p | Network = | %] 4
yyirBCA S002T | Group-A Elective — IV: Digital Image
2 |PSECVIUigry spo2p | processing 3 |4 5
. BCAS003T | Group-A Elective — V: Natural
3 DSGoIX BCA S003P | Language Processing 3 i 2
v [BCASOMT | Group-B Elective — III: Introduction to
4 | PSECX laca so04p | Data Science : 2 |%] @
s (BCASO05T | Group-B Elective — IV: Time Series
3 | DSECA lars soosp | Analysis = | %] #
ey [BCA S006T | Group-B Elective — V: Machine
6 |DSEC-AI BCA S006P | Learning e % >
SEC-VI |BCA 5007 T | Quantitative Techniques 2
Summer Internship/ Capstone
8 | SEC-VII BCA 5008R | Project-I (done in the summer break | 0 | 8 4
after IV*"" semester)
9 Major Project (Evaluation In 6™ Semester) o : p
TOTAL 21
TABLE-XI
14.6 SEMESTER-VI
Sl.| Course Course Course Title ![ P | Credit
No. a et L+T)
Type Cod ek [Se) ™
1 | CC-XIIT BCA 6001 T' Generative Al 2 |4 4
2 | DSEC-XII1 |BCA 6002T Group-A Elective — VI: Deep Leaming 3 q 5
BCA 6002P Computer Vision
3 | DSECKIV ﬁﬁmﬂ roup-A Elective — VII: Predictive 3 4 5
lysis
4 | DSEC-XV fBCA 6004T ruup-B Elective — VI: Big Data 3 | 4 5 4
5 | DSEC-XVI |BCA 6005T mup—BElemvenm:EﬂqﬂmalnwEEH 3 | 4 5
BCA 6005P lysis
6_| SEC-VIII |BCA 6006R |Major Project (Started in Sth Semester) 0 /8] 4
7 AEC-IT  |BCA 6007 P [Soft Skills 0 12 1
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Note: -
14.6.4 Student may exit with three-year Bachelor Degree in Comp
Applications.

14.6.2 T:Pre-ﬂntﬁr or continue BCA (Honours/ Honours with h““f“““hl
Degree program, one Skill gnhancement Course {ErEl:] m_t e form of
summer Internship/ Capstone project-1I of 4 credits uf Eight JWH“ELJ’
120 hours in the Industry/ pesearch oOr m:adem:r:_ Institute is
mandatory. It is to be done in the summer break after sixth semester
and will be evaluated in the seventh semester. _

14.6.3 The earned credits of the Summer Internship/ Capstone Project-II will
be awarded under predefined SEC in the seventh semester.

TABLE-XII
14.7 BCA (Honours) SEMESTER - VvII Specialization: Group-A: Artificial
Intelligence and Machine Learning
5l. | Course | Course (L+T)
No.| Type Code Course Title o P | Credit
BCA 7001T .72
1 | XV [5oa Fo01p (OREMIZation of ML 3 |4| 5
beEC-xvT [BCA 7002T roup-A Elective — VIII: Explainable
; Si Em?m;ﬁ-ﬁﬁ_ﬁc_iau_meﬂ.um 3 |8 3
3 | som ﬂjmrf@ﬁm Ar = By 3 |o| 3
4 | GEC-II |BCA 7004T Social Network Analysis | 3 3
Surnmer Intermshipy Capstone Project— II
5 | secIX |BCA7005R ({done in the summer break after Vith D |8 4
semester)
& Dissertation Work (Evaluation in Bth =
= Sermester) - - .
TOTAL 30
TABLE-XIII
IF.:IBEA EEHunnurséﬂ_EEMEETER — V11 Specialization: Group-B: Data Science
. urse urse
No. Type Code Course Title {E;*Hn pl c "‘
7006T
0 E?mmhmm . i P
DSEC- 70077 Group-B Elective — VIII: Business
5 up-B Elective — IX: Data Mini
3 | DSEC-XX ECﬁ?UﬂETWa na Mining & = I =
4 GEC-III mmrﬁd‘lﬁrﬁd Statistical Methods for Data =
iuﬂﬁ.,”m 3 |o| 3
c | sgcr¢ |Bca 7010 SUmmer Intemship/Capstone Project- 11 (d L
z the summer break after Vith semester) i 0 |8 4
\Dissertation (Evaluation in Bth Serester) = - _:_._-
I i l zu

TOTAL
@l .
M X‘ﬁa. pagel1?




14.9 BCA (Honours) SEMESTER =VIII

TABLE-XIV

-' l
Sl. | Course | Course (L4+T i
Rel “ryde | cade Course Title ( ad } P | credit
o [BCA B001T| Group-A Elective — X: Spacch | . | . |
L | OSECXH loca 8001 | Recogrition o3 it
veyrp (BCA B002T| Group-A Elective — XI: Augmented
2 |PSECX i 8002p | Reaity & Virtual Realy I i
DSEC- Group-A Elective — XII: Security aspects
3 | omn POASUBT] o bachine teaming |9 2
4 DSEC-  |BCA BOCAT| Group-B Elective — X: Advanced Data 3 4 g
XAV |BCA BOD4P | Visualization
yany [BCA BDOST| Group-B Elective — XI: Cloud Computing
5 |DSECHV lorp 0005p | for Data Analt 3 |4] 5
DSEC- Group-B Elective — XII: Data Security &
6 | ‘A IBCA BO06T| o 2 |o| 2
7 | SECX |BCABOO7R| Dissertation (Started in 7th Semester) 0 [16] 8
TOTAL 20
TABLE-XV

14.10 BCA (Honours with Research) SEMESTER-VII Specialization: Group-A: Al &
ML Group-B: Data Science

Sl.| Course | Course L+
No.! Type Code Course Title [mﬂ P| Credit
BCA 7011T

1 | oM BCA 7011P Advanced Data Analysis Tools 2 | 4 4
2 | CC-XVIl |BCA 7012T| Research Methodology _ 4 ol 4

DSEC- Group-A
2 JOVIT IE‘EA ot Elective — D{: Evolutionary Algorithm 3119 3
4 DSEC- 7014T | Group-A 5 4 &

XOOVTIT 7014P | Elective — X: Speech Recognition

DSEC- Group-B
> | wox BCA 7015T Elective — IX: Data Mining & Warehousing | > | 0] 3
g DSEC- BCA 7016T | Group-B 3 4 5

XXX |BCA F016P | Elective — X: Advanced Data Visualization
Summer Internship/ Capstone Project-11
7 | SEC-XI |BCA 7017R | (done In the summer break after VIth 8 4
semester)
B Dissertation (Evaluation in Bth Semester) = Il =
TOTAL 20
Pt
l—
Page] 13



14.11 BCA (Honours with Research) SEMESTER-VIII

TABLE-XVI

Sl. Course Course |Course Title Credit

No.Type Type
1 | SECXII [BCA B008RDissertation (Started in 7th Semester) 0
TOTAL 20

1
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15. Syllabus



15.1 Semester1
Code: Mathematical Foundation for Comput | 3Cregy
C- puter o f
BCA-100 ol Science — I 3L+T'ﬂpl '::: houy
Max Marks: 100; Theory: 100 (Int: 25; Ext: 75) —)
ﬁ‘;““‘ Outcomes:Upon completion of this course, students vill be 35is 1o T
1: Understand the fundamental mathematical Concepts such as sets, functions, matrix algebra,
And discrete mathematics,
CO2: This course enables the students to use mathematical models and techniques to analyse and
Understand problems in computer science,
€O3: Understand how mathematical principles provide succinet abstractions of computer science
Problems and help them to efficiently analysis,
Co4; Umm Eigen values, Eigen vedors, and the Cayley-Hamilton Theorem, and analyse
Matrix transformations and their applications in various domains,
Unit Topics Purposed
lectures
Set, Relation, and Function:
Set, Set Operations, Properties of Set operations, Subset, Venn
Dizgrams, Cartesian  Products, Relations on a Set, Properties of
Relations, Representing Relations using matrices and digraphs, Types of
. Relations, Equivalence Relation, Equivalence relation and partition on set,
Closures of Relations, Warshall's algorithm, 11
Functions, properties of functions (demain, range), composition
of functions, surjective (onto), injective {ene-to-one) and
bijective functions, inverse of functions.
Exponential and Logarithmic functions, Polynomial functions,
Ceiling and Fioor functions,
Counting and Recurrence Relation:
Basics of counting, Pigeanhale Principle, permutations, combinations,
Binomial cosffidents, and Binomial Theorem,
I Recurrence relations, their order, and methods for solving linear 11
recurrence relations with constant coefficients using characteristic
equation roots (real roots only). Non-linear recurrence relations and
generating functions.,
Elementary Graph Theory:
Basic terminologies of graphs, connected and disconnected graphs,
subgraphs, paths, and cycles. complete graphs, digraphs, weighted 11
1 graphs, Euler and Hamiltonian graphs, as well as trees, their properties,
the concept of spanning trees, and planar graphs, along with definitions
and basic results related to these topics. o=z
Matrix Algebra:
Types of matrices and thelr algebralc cperations such as addition,
subtraction, and multiplication. Determinants, symmetric and skew-
v symmetric matrices, orthogonal matrices, the rank and inverse of a 12
matrix, and applications of matrices in solving systems of linear
equations using Cramers Rule, Eigen wvalues, eigenvectars, Cayley-
Hamilton Thearem, e
T“:.. Kolman B., Busby R., and Rass ., Discrete Mathematical Structures, Gth Edition, Pearson EGW™
2015, o
2. Deo Narsingh, Gragh MWWMEMWWH%H Prentic®
India, 1979, .

_-—-""r’r-
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— 3. vasishtha A. R. and Vasishtha A, K., Matrices, Krishna Prakashan, 2022.

4. Garg R., Engineering Mathematics, Khanna Book Publishing Company, 2024.
5. Garg R., Advanced Engineening Mathematics, Khanna Book Publishing Company, 2023,

peference Books:
1. Grimaldi Ralph P. and Ramana B. V., Diccrete aind Combinatorial Mathematics: An Applied fntroduction

Sth Edition, Pearson Education, 2007,

2. Rosen “g"‘ﬁ"' H. and Krithivasan Kamala, Discrete Mathematics and fts Applications, MoGraw Hill,
India, 2019,

3, West Douglas B., Intreduction to Graph Theory, 2nd Edition, Pearson Education, 2015,

4. Stephen Andrilli and David Hecker, Elementary Linear Aigetia, 4th Edition, Elsevier Science, 2010

5. Discrete Mathematics and it's applications” by Kenneth Rosen , MC Graw Hill

Code:
BCA-1002T e :u E;:l:;s
t&;ﬂ:ﬁ;’ﬂ S . Computer Architecture 3LATAR |7 5nd 60 hours
{For practical) practical)

Max Marks; Theory: 100 (Int; 25; Ext: 75); Practical: 100

Course Outcomes: Upon completion of the course, the student will be able to

CO01: Understand the basics of Digital Electronics and Binary Number System
CO2: Learn the implementation of Combinational Circulk.

CO3: Learn the implementation of Sequential Circuit.

C04: Understand the Organization of basic computers.

CO05: Understand the concept of parallel processing.

C€O06: Understand the concept of memory arganization.

Unit

Topics

Purposed lectures

h . —

Digital Principles: Definition of digital signals, digital logic, digital
computers, Von Neumann Architecture, Boolean Laws, and Theorems, K-
Map: Truth tables to K-Map, 2, 3, and 4-varable K-Map, K-Map
simplifications, Don't care conditions, S0P and POS.

Number Systems: Decimal, Binary, Octal, Hexadecimal number systems,
number system conversions, binary arithmetic, addition and subtraction of
BCD, octal arithmetic, hexadecimal arithmetic. Binary Codes: Decimal
codes, error detecting and comecting codes, ASCII, EBCDIC, Excess-3

Code, Gray Code.

11

Combinational Circuits: Half Adder, Full Adder, Subtractor, Decoders,
Encoder, Multiplexer, Demultiplexer. _
Sequential Circuits: Flip-Flops-5R Flip-Flop, D Flip-Flop, J-K Flip-Flop, T
Fip-Flop. .
Registers: 4-bit register with parallel load, shift registers - bidirectional
shift register with parallel load. Binary Counters: 4-bit synchronous and

11

asynchronous binary counter.

Basic Computer Organization: Instruction codes, computer registers,
computer instructions, timing and controd, Instruction cyche, memory-
reference  Instructions,  input-output  Interrupt, complete  computer
description, design of basic computer, design of accumulator logic.,

Central Processing Unit: Introduction, general register organization,
stack organization, instruction formats, addressing modes, data transfer
and manipulation, program control, reduced Instruction Set Computer

11

v

{RISC), RISC vs CISC,
Pipeline and Vector Processing: Parallel processing, pipelining,
arithmetic pipeline, instruction plpeling, RISC pipeline.

12

Input-Output Organization: Peripheral devices, input-output interface,

Bl ! \\:-

o
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)

asynchronous data transfer, modes of transfer, p;lmuv interrupt, direct
(IOP).

memaory access (DMA), input-outpul Processar
Arithmetic llgurlthjms: integer multiplication using shilt and add,
Boatl’s algorithm, integer division, MNaating-point representations,
Memory Organization: Memory hierarchy, main memory, auxiliary
memory, associative memory, cache memory, virtual memary, Memory

| management hardware.

Experiments

1. WVerify the logic behaviour of AND, OR, NAND, NOR, EX-OR, EX-NOR,
Invert, and Bulfer gates.

2. Study and verify NAND as a Universal Gate.

3. Verify De Morgan's theorem for two variables.

4, Design and test an 5-R flip-flop using NAND/NOR gates.

5. Convert BCD to Excess-3 code using NAND gates.

6. Convert Binary to Gray Code.

7. Verify the truth tables of J-K Flip-Flop using NAND/NOR gates.

8. Realize Decoder and Encoder circuits using basic gates.

9. Design and implement a 4:1 MUX using gates.

10. Implement a 4-bit parallel adder using the 7483 IC.

11. Design and verify the aperation of a half adder and full adder.

12. Design and verify the operation of a half subtractor.

13. Design and implement a 4-bit shift register using flip-fops.

14. Implement Boolean functions using logic gates fn both SOP and PﬂS‘

Lab forms.

Programs,  15.Design and implement a 4-bit synchronous counter,

16. Design and verify a 4-bit asynchronous counter.

Hardware Experiments

17, Familiarize with the computer system layout: identifying SMPS,
maotherboard, FDD, HOD, €D, DVD, and add-on cards.

18, [dentify the computer name and hardware specifications (RAM
capacity, processor type, HDD, 32-bit/&4-bit architecture).

18, Identify and troubleshoot kssues related to RAM, SMPS, and the
motherboard,

20. Configure BIOS settings: enable/disable USB and LAN.

21. Expand RAM size by adding additional RAM to the system.

22. Stedy the motherboard layout of a computer system,

23. Demonstrate the assembly of a PC.

24, Demonstrate various ports: CPU, VGA port, P5/2 (keyboard, mouse),
USB, LAN, Speaker, Audio.

25, Install and configure the Windows Operating System,

26, Study printer installation and troubleshooting.

Text Books:
1. Leach, Donald P., Albert Paul Malvino, and Goutam Saha. Digital Principles and Appheations. T

MoGraw Hill Education, 2011,
2. Mang, M. Morris. Computer System Architecture. 3rd ed., Pearson/PHI, 2006.
3. Digital Logic and Computer Design, Marris Mano, Pearson/PHI
4, Digital Fundamentals : Floyd L. Thomas, Pearson

Reference Books:
5. Stallings, WHliam., Camputer Organization and Architecture. 6th ed,, Pearson/PHI, 2003,

6. Tanenbaum, Andrew 5. Structured Computer Organization, 4th ed., PHI/Pearson, 1933.
7. Subramanyam, M. V. Switching Theory and Logic Design, Laxml Publications, 2008.

al— W |
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Code: = GEC-1 Indian Knowledge System (IKS) AL4T: 0P 2 Credits J
BCA-1003T | (30 haur
theary)

Max Marks: 100; Theory: 100 (Int: 25; Ext; 75)

"Module : Indian Culture and Civilization
Course outcomes :

| ©01: To introduce fundamentals of Ancient Indian Educatians to understand the pattern and purpase of
studying vedas, vedangas, upangas, upveda, purana B Itihasa

| £02: To help students to trace, identify and develon the andent knawledge Systoms,

| €03: To help to understand the apparently rational, verifiable and universal solution from ancient Indian
knowiesge system for the holistic development of physical, mental and splritual wilibeing

| CO4: To bulld in the leamers a deep-rocted pride in Indian knowledge, commitied to universal hurman right,
wedl-being and sustainable development. Sy | ———

Unit Topics Purposed

| lectures
| Introduction to IS

Caturdasa Vidy3sthinam, 64 Kalas, Shilpa S3stra, Four Vedas, Vieddfga, Indian
| 1 | Philosophical Systems, Vedic Schools of Philosophy ( Samkhya and Yoga, Nyaya 6
and Vamsssia, Pira-Mimamsa and Vedinta), Non-Vedic schooks of Philasophical
| Systems (Carvéka, Buddhist, lain), Puranas (Maha-puranas, Upa-Puranas and
- sthela-Puranas), [tihasa (Ramayana, Mahabharata), Miti Sastras, Subhasitas
Foundation Concept for Scence & Technology
Linguistics & Phonetics in Sanskrit (panini's), Computational concepts in
roadhyeyi Importance of Verbs, Fole of Sanskrit In Natural Langoeage
| Processing, Number System and Units of Mexsurement, concept of zero and its
o | importance, Large numbers & their representation, Place Value of Numerals, 6
Decmal System, Measurements for time, distance and welght, Unigue
| approaches to represent numbers (Bhita Samkhya System, Katapayadi System),
Pingala and the Binary system, Knowledge Pyramid, Prameya — A Vaitesikan
approach to physical reafity, constituents of the physical realty, Pramana,

| Indian Mathematics & Astronomy In IKS

Indian Mzthematics, Great Mathematicians and their contributions, Arithmetic
Operaticns, Geometry (Sulba Sutras, Aryabhatiya-bhasya), value of nn,
oI Trigonometry, Algebra, Chandah Sastra of Pingala, Indian Astronomyy, celestial 6
coordinate system, Elements of the Indian Calendar Aryabhativa and the
Siddhantic Tradition Pancanga - The Indian Calendar System Astronomical
Instruments (Yantras) Jantar Mantar or Raja Jai Singh Sawal.

" Indian Sdence & Technology in IKS
Indian S & T Heritage ,shdy-four art forms and occupational skills (64 Kalas)

IV | Metas and Metalworking technology (Copper, Gold, Zinc, Mercury, Lead and 6
| Sitver), Iron & Steel, Dyes and Painting Technology), Town & Planning
| Architecture in India, Tem mmmn:sre, Vastu Sastra,

Humanities & Sodial Sdencesinl

Heakth, Wellness B Psychology, Ayurveda Sleep and Food, Role of water in
v wrelibeing Yoga way of life Indian approach to Psychology, the Triguna System [

Body-Mind-Inteflect-Consciousness Complex, Governance, Public Administration

& Management reference to ramayana, Artha Sastra, Kautilyan State

References:

1. Texthaok on IKS by Prof. B Mahadevan, 1114 Bengaluru.

2. ¥apur K .;mnd Elng,l: A, K (Eds) 2005). Indian Knovledge Systems, Vol 1. Indian Institute of Advanced

Study, Shirnla, Tatvabodh of Shankaracharya, Central Chinmay Mission Trust, Bombay, 1995.
3. Nair, Slna::lu H. Echeoes of Ancient Indian Wisdom. New Delhi: Hindology Books, 2008,

4. 5K scation System of Ancient hindus, Gyan Publication House, India
5. ugmﬂ’ mu,.rﬂi: and Distribution System In India, Gyan Publication House, India
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6. Reshmi ramdhoni, Ancient Indian Culture and Civilisation, Star Publication, 201 f Sudras), 2020,

pecial peforence O

7. Supriya Lakshmi Mishra, Culture and History of Ancient India (With SPEE B0 Lo advaita Ashran

: n
8. Gambirananda, Swami, Tr. Upanishads with the commentary of 53 X e
ublication Department, 2002, ; idyn Bhaven, :
E. Ranga:amaﬁnx Swami. The Massage of the Upanishads. Hm;bg";migz:;r ﬂlgggr
10, Om Prakash, Religion and Soclety in Ancient India, Bhariya Vidhy BC to AD 700, Munshi Ram Manohar,
111 J Aubovyer, ID-HII'!.I' Life In Ancient India from Approximately 200 wa N
PR, 84, khan Lal, History of Ancient india (Set of § Volumes), Aryan Boo t
12, DK Chakkrabarty, Makkhan Lal,
ublication, 2014 hra
I;a. Dr. Girish Nath Jha, Or. Umesh Kumar Singh and Elrakar Mt World, g
Inclim TeAts, P ﬁimyﬂ:ddd 'm and History - Anclent Indian's Contribution L0 the Modem .
14, Swami BB Vishnu, Vedic

blication, 2015 e, Calcutta: ult
E;. Chatterjee, S.C. The Nyaya Theory of K Phﬁa :mm Banarsidass Publishing Hause,

16, Dasgupta, Surendra. A History of Indian Philoso o i
; o

o Jean L. From the Upanishads to Aurcbindo. Bangalore: ;ﬂ:{"‘:ﬂ r:d;?iasm. pors

i; L‘.ﬂﬁﬁm Essentials of lrrdfrui:ll ?'ﬁﬂﬁﬂﬁﬁﬁ:‘ fq”rghm Osford.
: t Emest, Tr, The Thirteen : gy

'}EE ::dmhikﬁ‘:lﬁan, = Uﬂhﬁm s an:&mctgiﬁ;ia Vedanta. Calculla: Advaita Ashran

21. Satprakashananda. The Met

Science and Technology In Anciey

fcutta Press, 1950.
University of Ca 1991 Vals. 1T}

- idass Publishing Hous
2. p vol. 111, Delhi; Motilal Banarsi
ndian Philosophies,
22. Potter, K.H. Encyclopaedia of I a
| 2015,
5 Credits
Aot (45 hours theory
{BF:AM} SEC-1 problem Solving Techniques SL+T:4P and :& hu:;r!
r - e
BCA-1004P
(For Practical}

Max Marks; Theory: 100 (Int: 25; Ext: 75); Practical: 100

— e e e = D E

ko
- letion of the course, students will be able : _
giﬁnﬂﬂmp?;nmﬁw :f compubers, ﬁmh]em soiving, programmng languages and their

coz: mh;gmmm flowcharts and pseudo code to colve computational problems using structured \

co3: Ia:phnent ;tru:ture::l programming concepts and contral structures using the C 1E:nguarge,
m:g salve numerical and statistical problems using control structures am:l_i: pcmgmm:g.

CO5: Apply modular programming, recursion, and array/matrix operations in :
[ unit  [FOPIcS

Purposed
lectures

lem-Solving and Algorithm Development:

ﬁmﬁmﬂnd ngiem Instances, Generalization and Special Cases, Types of
Computational Problems, Classification of Problems, Analysis of Problems,
Solution Approaches, Algorithm Development, Analysis of Algorthm, 11
I | Efficiency, Correctness, Role of Data Structures In Problem Solving, Problem-
Solving Steps (Understand the Problem, Plan, Execute, And Review), Breaking
the Problem Into Subproblems, Input/output Specification, Input Validation,
Pre and Post Conditions. -

Structured Programming Concepts:
Sequence (Input/Output/Assignment), Selection (1f, If-Else) And Repetition
I For, While, Do-While) Statements, Control Structure Stacking and Nesting.

Different Kinds of Repetitions: Entry Controlied, Exit Controlled, Counter 3
Controlled, Definite, Indefinite and Sentinel-Controlled repetitions.
Pseudocode and Flowcharts. Definition And Characteristics of algorithms, —

ol c{B/ W page |




“Standard Algorithm Format,

problems Involving Iteration and MNesting: Displaying Different Patterns
and Shapes Using Symbols and Numbers, Generating Arithmetic and
Geometric Progression, Fibonacc and Other Sequences, Approximate Values
For n, Sin(x}, Cos(x), Elc. Using Taylor Series.

Different Kinds of Data in The Real World and How They are Represented in
The Computer Memaory. Representation of Integers: Signed Magnitude Form,
1's Complement And 2's Complement. Representation of Real Numbers; 1EEE
754 Floating Point Representation. Representation of Characters: ASCI,
UNICODE.

€ Language and Basic Programming Constructs:

Introduction To  Programming Languages, ODifferent Generations of
Programming Languages. Typed Vs Typeless Programming Languages,
History of C Language, An Empty C Program. C Language Counterparts For
Input (scanf(}), Qutput (printf()) Statements, Assignment, Arithmetic,
Relational and Logical Operators. If, If-Else Statements, For, While, Do-While
Statements. Data Types. Translating Pseudocode/Algorithm to C Program.
Incremental Compilation and Testing of The C Program. Simple Problems
Involving Input, Qutput, Assignment Statement, Selection and Repetition.
Good Coding Practices,

I

Problems on Numbers and Basic Statistical Operations:

Extracting Digits of a Number {Left to Right and Right to Left), Palindrome,
Prime Number, Prime Factors, Amicable Number, Pedfect Number, Armstrong
Number, Factorial, Converting Number from One Base to Anocther. Statistics
{Maximum, Minimum, Sum and Average) on a Sequence of Numbers which
are Read using Sentinel Controlled Repetition using only & few Variables. C
Language: else-if Ladder, switch Case, Increment/Decrement Operatoss,
break and continue Statements,

11

Modular Programming and Arrays :

Modular Programming, Top-Down and Bottom-Up Approaches to Problem
Solvimg. Recursion.

Problems on Arrays: Reading and Writing of Armay Elements, Maximum,
Minimum, Sum, Average, Median and Mode, Sequential And Binary Search,
&ny one Sorting Algorfthm, Matrix Operations,

Implementation in € Language: Function Definition and Declaration
(Protobype), Role of Return Statement, Recursion, One Dimensional and Two-
Dimensional Arrays. String Functions, Other Operators, Operator Precedence
and assocativity.

Debugging: identify and fix errors. Different types of debugging technigues.

Lab
FPrograms|

12

UNIT-II- Basic Problem-Solving Techniques
1. Converting degrees Celsius to Fahrenheit and vice versa?

2. Dispiay three input numbers In sorted{non-decreasing) order?
3. Given a positive integer value n{>=0)display number, square and cube of
numbers from 1 to n in a tabular format?

il

first n (> 0) mathematical tables up to m {m > 0} rows?

6. Display following patterns of n rows{n>0} , For the below examples n = 57 For each

pattern write a separate algorithm/pregram?

Given an Input positive integer number, display odd numbers from in the range 1,n}?
5. Display first mathematical tables, each table uptol0 rows? Generalise this to display

L

g 5 12345 12345
55 85 1234 1234
§44 535 123 123
$55% 55538 12 12
£585% $5558 =5 |
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7. Display the following patterns of n rows(n=0),

for the below examples n=37

———
Holiow square Triangle Square with Er?::n'
pattern: patterns with diagonals: a
numbers: ™ - & A - .
ity
# # 1 . o R I
O 121
# # 12321 * * " e o e e
it 1234321
ok
123454321 PR - B
PRI TR TURE R #*

8. Given the first termn (), difference/multiplier (d) and number of terms (n > 0),

display the first n terms of the arithmetic/gecmetric progression?
9, Display the first n{n=>0) terms of the Fibonaccl sequence?

10.
11.

12.
13.
14.

Display the first n{n>0) terms of the Tribonacd sequence?
Given two positive integer numbers nl and n2 check if the numbers are consecutive

numbers of the Fibonacd sequence?

Compute approximate value of n considering first n{n>0} terms of the Taylor series for n?
Compute approximate value of e* considering first n{n>0) terms of the Taylor series for &*
Computeapproximatevalueofsinx)/cas(x jconsideringfirstn{n>0)termsofthe Taylor series fo
sin{x)fcos{x)?

UNIT-III Problems on Numbers:

15.
16.

17.
18.

REBNEBE

Extract digits of an integer numben(left to right and right to left)?

Given a sequence of digits form the number composed of the digits. Use sentinel
Controlled repetition to read the digits followed by-1.For example, for the input 273 2%
the output number is 273297

Check if a given positive integer number is a palindrome or not?

Compute character grade from the marks (0 £ marks 3 100) of a subject. Grading Schem
80-100 : A, 60 - 79: B, 50 - 59: C, 40-49: D, 0-39: F? Solve this using both eise-if ladder
and switch case?

Compute the sum of a sequence of numbers entered using sentinel controlled repetition?
Check If a given positive Integer number is a prime number or not?

Compute prime factors of a positive Integer number?

Check if two positive integer numbers are amicable numbers or nat?

Check If a given positive Integer number Is a perfect number or not?

Check if a given positive integer number Armstrong number or nat?

Converting a positive integer number (n > 0) from one base (Input Base) to another bast
{output Base) (2 <= Input Base, output Base <= 10).Input number should be validated
before converting to make sure the number uses enly digits allowed in the Input base?
Write a program to display a number In text form, For example If the number Is 5432 the

@l VM Z.QS\’ i



output should be "FIVE FOUR THree TWO"?

27.  Using the grading scheme deseribed in the question 4(UNIT T11), Compute how many
Students awarded each grade and display the frequency as a bar chart (horzontal) using
Single **" for aach student, Use sontinel controlled repetition (-1 a sentined wvalue)in reading
the students marks. Use glse.if ladder/switch case to compute the grade and the
correspending frequency,

28.  Sample bar chart when the class has 7-A, 10-B, 3-C, 7-D and 1-F grades.

A

kR

B:

BEEER W
ok

D:

B
Fi™

23.  Compute maximum, minimum, sum and average of a sequence of numbers which are read
using sentinel controlled repetition using only few variables?

30. Compute body mass index, BMI=weight in KGs/(Height in Meters *Height in Meters),
Both weight and height values are positive real numbers. Your program should display BMI
value followed by whether the persen is Undenweight, Normal, Overweight or Obese using
the below ranges:

BMI Values

Underweight:lessthan18.5 Normal: >=18.5 and <25
Overweighti>=25and <30

Obese:>=30

LUNIT IV :

31, Design a modularized algorithm/program to check If a given positive integer number Is a
circular prime or not?

32, Design a modularized algorithm/program to compute a maxirmum of B numbers?

33,  Design a modular algorithm/program which reads an array of n integer elements and
cutputs mean (average), range (max-min) and mode {most frequent elements)?

34, Design a modular algorithm/program which reads an array of n integer elements and
outputs median?

35.  Implement your own string length and string reversal ﬁ.mctlnr_:s?

36.  Design algorithm/program to perform matrix operations addition, subtraction and

transpose?
37.  Write a recursive

3 Factorial of a number

b Display digits of 8 number from left to right and right to left

c Compute X' using only multiplication?

d To print a sequence of numbers entered using sentinel controlled repetition in

reverse order?

|
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[Reference Books:

Text Books:

1. Harvey Deltel and Paul Deltel, C How to Program, 9th edition, Pearson India,
2. Dromey, R, G. How to Solve It by Computer, Pearson Education, 1982,

3. Programming In C- Balaguruswamy, Mc Graw Hills

4. Kanetkar, Yashavant. Let Us C. BPB Publications, 2020,

5. Venkatesh, Nagaraju Y, Practical C Programming for Problem Solving, Khanna Book Publis

Company, 2024,

2015.

1. Brian W. Kernighan and Dennis Ritchie, The C Programming Language, 2nd edition, Pearson, 2015,
2. Jeri Hanly and Efliot Koffman, Prablem Solving and Program Design in C, Bth edition, Pearsan, 2015,
3. Goyal K. K., Sharma M. K., and Thapliyal M. P., Concept of Computer and C Programming, Univer

sckence Press,
4. Exploring C - YashwantKanetkar, BPB Publications
5. Programming with C -K.R Venugopal, TATA McGrawHill
6. Computer Programming in C, V. Rajaraman, PHI
7. Programming with C, Byron Gottfried, TATA McGrawHill

Code: BCA- 1005TAEC-I r?enﬁral English - I 2L+T: OP 2 Credits
30 hours theary

Max Marks: 100; Theory: 100 (Int: 25; Ext: 75)

Course Outcomes: Lipon competition of the course, students will be able to

CO1: Develop a strong vocabulary foundation and understand word formation, prefixes, suffixes, synonym
and antonyms to improve English language proficiency.

CO2: Apply basic writing skills, including sentence structures, paragraph organization, coherence, ar

punctuaticn, to enhance written communication.
CO3: Identify and correct common grammatical errors in wiiting, Iincluding subject-verb agreemer

misplaced modifiers, and redundancy.
CO04: Demonstrate the ability to write effectively using descriptive, definitional, and dassificatory technique

including providing examples and writing structured content,
COS5: Improve written communication through comprehension, précis writing, and essay writing techniques.
CO06: Develop oral communication skilis, including pronunciation, Intonation, workplace communication, ar

formal presentations, through interactive language lab sessions.

Unit Topics rposed
ectures
Vocabulary Building
The concept of Word Formation, Root words from foreign languages and their
I use in English, Acquaintance with prefixes and suffixes from foreign languages 6

in English to form derivatives, Synonyms, antonyms, and standard
abbreviations.
Basic Writing Skills
Sentence Structures, Use of phrases and clauses in sentences, Importance of 6

11 proper punctuation, Creating coherence, Crganizing principles of paragraphs In
documents, Techniques for writing precisely.

Tdentifying Commen Errors in Writing
III Subject-verb agreement, Noun-proncun agreement, Misplaced modifiers, 4
Articles, Prepositions, Redundancies, Tenses.

Nature and Style of Sensible Writing

1V | Describing, Defining, Classifying, providing examples or evidence, Writing 4
introduction and conclusion. .
Writing Practices 4

v Comprehension, Précis Writing, Essay Writing. Ll

Oral Communication

VI Ustening Comprehension, Pronunciation, Intonation, Stress and Rhythm, 6
Common Everyday Situations: Conversations and Dialogues, Communication at
Workplace, Interviews, Formal Presentations,
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= peference Books:

1. Swan, '2?1;% Practical Engiish Usage, Owford University Press, 1995,
2. Wood, F.T. Remedial English Grammar, Macriillan, 2007
3. Zinsser, William. On Writing Wey Harper th:uum; Em.'.;_ 2001

4. Hamp-Lyons, Liz, and Ben Measi f
. &F [ ] Pr , 2006,
5. Kumar, Sanjay, and Pushp Lata. Em““:'“ Vriting. Cambridge University Press, 2006

6. Exercises i Spoken English, Parts 111, CIEFL, Hyderabad, Oxford University Press.

T yﬂt?i‘ B Rication Skilfs in English {with Lab Mamsaf). Khanna Book

ununication Skills, Oxford University Press, 2011,

Publishing Co,

i

Alternative NPTEL/SWAYAM Courses

[SL.No. | HFT_EL SWAYAM Course Instructor Host Institute
1 English Language for Competitive Exams Prof, Aysha Igbal | 1IT Madras
2 | Technical English for Engineers Prof, Aysha Igbal | IIT Madras
Code: Environmental Sci BRI
VAC- ence and
Bca-1006T | VACT Sustainability AR | sy

Max Marks: 100; Theory: 100; (External : 100 Marks)

Course Outcomes: Upon competition of the course, students will be able to

Eco systems and communities,

conservation strategles,

legislation and social issues.

C01: Understand the environmental concepts, sustainability, and impact of resource exploitation on
C032: Analyze the structure, function, and types of ecosystems, including ecosystem services and

CO3: Evaluate the role of businesses in sustainable development and the significance of environmental

Unit Topics

Purposed
lectures

Understanding Environment, Natural Resources, and Sustainability:
Fundamental environmental concepts and thelr relevance ko business operations;
Components and segments of the environment, the man-environment
relationship, and historical environmental movements, Concept of sustainability;
Classification of natural resources, Land resources: Minerals, sell, agricultural
crops, natural forest products, medicinal plants, and farest-based Industries and
livelihoods; Land cover, land use change, land degradation, soil erosion, and
desertification: Causes of deforestation; Impacts of mining and dam building on

anvironment, forests, biodiversity, and tribal communities,
I Water resources: Natural and man-made sources; Uses of water; Owver
exploitation of surface and ground water resources; Floods, droughts, and
international & interstate conflicts over water,
Energy resources: Renewable and non-renewable energy sources; Use of
alternate energy SoUrces; Growing energy II'!I-EEdSF Energy contents of coal,
petroleum, natural gas and bio gas; Agro-residues as a biomass energy source,
The comservation and equitable use of resources, considering both
intergenerational and intergenerational equity, and the importance of public

10

awareness and education.

Biodiversity and Sustainable Practices:
Eﬁfeﬁm ecosystems, learning about their structure, functions, and

ics. The impartance of biodiversity, the threats it faces, and

I E‘fﬂéﬁaﬁﬁfﬁr s conservation, Ecosystem resilience, homeostasis, and
carrying capacity, emphasizing the need for sustainable ecosystem management,
) : d ex situ conservation, nature reserves, and the

Strategies for in situ an
L—-____ significance of India asa m a diverse nation.

il :
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III

| Legislation,  and practical  Applications:

Social  Issues,
Dynamic nteractions between soclety and the environment, with a focus on

sustainable development and environmental ethics. Role of businesses in
achiaving smm}nahzﬂmmmm goals and premoting respansible consumption.
Overview of key envirenmental legislation and the judiciary's role in
environmental protection, including the Water {Prevention and Control of
Pollution) Act of 1974, the Environment (Protection) Act of 1986, and the Air 10
(Prevention  and  Control  of  Pollution)  Act  of 1981

Development = Envionment  conflict  (displacement,  resettiement and
rehabilitation) and compensation mechanism to project affected people (PAP);
Sustainable Development Goals: India's National Action Plan on Climate Change
and its major missions, human population growth, and demographic changes in
India.

Iv

Environmental Pollution, Waste Management, and Sustainable
Development:

Various types of environmenkal pollution, Including air, water, noise, scd, and
marine pollution, and their impacts on businesses and communities. Cawses of
pollution, such as global cimate change, ozone layer depletion, the greenhouse 5
effect, and acld rain, with a particular focus on pollution episodes in India.
Importance of adopting cleaner technologies; Solid waste management; Matural
and man-made disasters, thelr management, and the role of businesses in

mitigating disaster impacts.

ext Books:

Bharucha, E. Texibook of Emvironmenial Studies. 3rd ed., Orient Blackswan Private Ltd,, 2015,
Dave, D, and 5. 5. Katewa. Text Book of Emironmental Studies, Cengage Learning India Pvt L
2018,

Rajagopalan, R. Environmental Studies: From Crisls fo Cure, 4th ed., Onford University Press, 2019,
Miller, G.T., and Scott Spoclman. Living fn the Environment. 20th ed., Cengage, 2018,

Basu, M., and 5. J. Xavier Savarimuthu, Fundamenials of Environmental Studies. Cambridge Univer
Press, 2016,

Roy, M. G. Sustainable Development: Environment, Energy and Water Resources. Ane Books, 2017
Pritwani, K. Sustainabiily of Business In the Conlext of Environmental Management. CRC Press, 2021

« Wright, R.T., and Dorothy F. Boorse. Environmentsl Science; Toward A Sustainable Future, 13th ¢

Pearson, 2020,
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15.2 Semester II

Code: e — R—. —
BCA- CC-1II Mathematical Foundation to Camputer 3 Greii

L i : | (45 hours
2001 T Science — i1 IL4T: OP | (4

rks: 100; Theory: 100 (Int- 98, ¢v —oov— S — | theory)
Max M2 ) (Int: 25; Ext: 75) —

course Outcomes: Upen completion of (he rn. o s

B course, students will be al
c01: understand correct lines of arguments and Srifs, ents will be able to

c02; Understand mathematical techniquae that are f bt
methods, incleding numerical methods and qﬂ'l}mulrﬁ?:uf:.ﬁ S L

Co3: understand various wnh]m‘ﬁﬂllflng Ebaba 4 ) . T
challenges in computer science, egies and methods to tackle both theoretical and practica
Unit Topics oo
lectures

Logic and Methods of Proofs

Propositions, logical operations (basic connectives), compound statements,
construction of truth table, quantifiers, mndjunn:;r mtzﬁ‘lm'lrs, tautology,
I | centradiction, logical equivalence. Conjunctive Normal Forms (CNF) and Disjunctive 11

Normal Forms (DNF).
Methods of Proofs: Rules of inference for propositional logic, modus ponens,
modus tollens, syllogism, proof by contradiction, Mathematical Induction,
Algebraic Structures
I =emi-group, Monoid, Group, Abelian Group, Subgroup, Properties of Subgroup, 11
Cyclic group.
Numerical Methods
Concept and importance of BITars in numerical miethods.,
Solution of algebraic and transcendental equations: Bisection method and
Newton-Raphson methods.
III | Numerical Interpolation: MNewton's Forward and MNewtons Backward 11
interpolation formula and Lagrange's formula.
Numerical Integration: Quadrature Formuls, Trapezcidal rule, Simpson's 1/3
rule and Simpson's 3/8 rule {only formulae and applications for all the topls
mentioned in this unit)

echnigues

ﬂﬁu,;"r':’,giammg Introduction, LP fermulation, Graphical methed for solving
LPs with two variables, Special cases in graphical methods, Simplex method,
IV | Duality. 12
Transportation problem: Definiion, Linear form, North-west corner me'l:l‘:-nd,
least cost method, Vogel's approximation method for finding feasible solution,

MODI methed for finding optimum solution.

Text Books: |

1. Kolman B., Busby R. and Ross S, Oiscrefe Mathematical Struciures, Gth Edition, Pearson Education,
2015,

of Numerical Analysis, Fifth Edition, PHL, 2022,
g. ngﬁ?uﬁd; !:ﬂm'&fm'}' ""'E:w‘; s An Tatroduction, Eighth Edition, Pearson Prentice Hall, 2003.

Refe . g .
Lm:cze?u;hﬂh H. and Krithivasan Kamala, Discrate Mathematics and its Applications, McGraw Hill,

India, 2019, Linaar Programming and Game Theary, Moulik Library, 2017.

;: gﬁnﬂa ] I{:.I Eﬂ;:.rgfﬂ'::n; ;:-'l':;'i:ﬁ'-l::h Thaory and Applications, Fourth Edition, Macmillan Publishers,
v Py

2007, Methods & Applications), 2014,
8. S, Sharma, Qperations Research (TRC) "o o ota, MoGrawHil, 2010,

S. Discrete Mathematics and Structures 5al




Code: BCA-| CC-IV

2002T Data Structures ;{45 ey
{For Theory) E?;}mw y
BCA- 2002P | oy
(For Practical) 1 | Practicy,

Max Marks; Theory: 100 (Int: 25; Ext: 75); Practical: 100 iy
Course Qutcomes: Upon competition of the course, students will be able to = :
C01: Understand the fundamental concepts of data structures and their classifications, including arrays ap,

their operations.
CO2: Develop the ability to implement and manipulate linked lists and apply hashing techniques for efficier,

data storage and retrieval,
CO3: Apply stack, queuve, and recursion concepts to solve complex computational problems in ¢ programem,
| CO4: Implement tree and graph data structures ta solve real-world problems and optimize data organizatier
cs Pu
unie | TOP! Ium
Definition, Classification and Operations of Data Structures:
Definition of data structures, Types of Data Structures: Linear and Non-Linear Data
Structure, Algorithms: Complexity, Time-Space Tradeoff. Difference between
algorithm and programs.
Arrays: Definition and Classification of Arrays, Representation of Linear Arrays in
I Memory, i1
Operations on Linear Arrays: Traversing, Inserting, Deleting, Searching, Sorting
and Merging.
Searching: Linear Search and Binary Search, Comparison of Methods.
Sorting: Bubble Sort, Selection Sort, and Insertion Saort.
Multi-Dimensional Arrays: Representation of Two-Dimensional Arrays in
Memory, Matrices and Sparse Matrices, Multi-Dimensional Arrays.
Linked Lists and Hashing
Linked Lists: Definition, Comparison with Arrays, Representation, Types of Linked
lists, Traversing, Inserting, Deleting and Searching in Singly Linked List, Doubly
II Linked List and Circular Linked List. 11
Applications of Linked Lists: Addition af Palynomials.
Hashing and Collision: Hashing, Hash Tables, Types of Hash Functions, Collision,
Collision Resolution with Open Addressing and Chaining. =
Stacks; Queues, and Recursion
Stacks: Definition, Representation of Stacks wsing Arrays and Linked List,
Operations on Stacks using Arrays and Linked List.
Application of Stacks: Arithmetic Expressions, Polish Notation, Conversion af Tnfix
Expression to Postfix Expression, Evaluation of Postfix Expression.
Recursion: Definition, Recursive Notation, Runtime Stack,
HI | applications of Recursion: Factorial of Number, GCD, Fibonaccl Series and
Towers of Hanol.
Queues: Definition, Representation of Queues using Array and Linked List, Types
of Queue: Simple Queue, Circular Quewe, Double-Ended queue, Priority Queue,
Operations on Simple Queues and Circular Queues using Array and Linked List.
Applications of Queues: Various use cases in problem-solving. o

Graphs and Trees

Graphs: Definition, Terminology, Representation, Traversal.
Trees; Definition, Terminology, Binary Trees, Traversal of Binary Tree, Binary Tree 13
L Representation: Array Representation and Pointer (Linked List) Representation.
Binary Search Tree: Inserting, Deleting and Searching in Binary Search Tree,
Helght Balanced Trees: AVL Trees, Insertion and Deletion In AVL Tree. -

11
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1. Array Operations: = — = =

o Write a program for
2. Searching in an Array;

o Wrile a program 1o search for an clement In an array using '-‘“‘-‘”'J
Search and Binary Search,

3. Sorting an Array:
o Wrile a program to soit an arr: Sort,
i lnsmtti-?:a il oIt an array using Bubble Sort, Selection So
4. Merging Arrays:
o Write a program to merge !
5. Matrix Operations: i
o Write a program to add and subitract two matrices,
o Write @ program to multiply twe matrices.
6. Singly Linked List Operations:
o Write a program to insert an element into a Singly Linked List:
= At the beginning
= AL the end
= At a specified position
o Write a program to delete an element from a Singly Linked List:
= At the beginning
= AL the end
* A specified element
7. Doubly Linked List Operations:
o Write a program to pesform the following operations in a Doubly

insertion and dedetion aperathons in an arry.

Linked List:
=  Create
= Search for an element
8. Circular Linked List Operations:
o Write a program to perform the following operations in a Cincular
Linked Lisk:
= Create
» Delete an element from the end
% erations:
’ Sta::n u'.ll':l'rate a program to implement stack operations using an array.
& Write a program Lo implement stack operations using a linked list,
10. Polynomial Addition:
- wﬁt‘:la program to add two polynomials using linked lists.

11. Postfix Evaluation:
«  Write a program to evaluate a postfix expression using a stack.
12. Recursion Operations: .
+  Wiite a program to perform the following using recursion:
-~ Find the factorial of a number
o Find the GCD of two numbers
o Solve the Towers of Hanai p
13. Queue Operations: e
. implement simple queue operd using an array.,
o Write a pﬂ'ﬂ'ﬂz: :*: Jmsmpent circular queue operations using an array.
" m&i : mnm ta implement elrcudar queve operations wsing a linked list,
< operations:
14. ﬁ:?:?:: ﬁmﬁﬂm the following operations on a Dinary search tree:
]
o Preorder Traversal
o Inorder Traversal

L P T ot o s
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Text Books:

Oullines, Tata MeGraweHill, 2011,
@ Pubilications, 2022
igarithms, PHL{2011)

1. Seymour Lipschutz, Dala Structures with C, Schaum's
2. Yashavant Kanelkar, Data Structures Through €, 4th Edition, BF
3. Comen T, H., Lelscrson C. E,, Rivest . L., and Stein C., Introduction to A
4. R.S. Salarla, "Data Structures &Algorithms 7, Khanna Boak
5. 5.Data Structures Though C In depth, 5. K. Shrivastav, PG Publications

eference Books:
6. Reema Tharcla, Data Structures Using G, epcond Edition, Oxford Unilversity Press, 2014,
7. Ellis Horowitz, Sarta) Sahnl, and Susan Anderson-Freed, Fundamentals of Data Structures
Second Edition, Universities Press, 2007,
B._Expert Data Structures -RB Patel, Khanna Book Publishing —

Code: 4 Credit
BCA-2003T (45 hour
{For theory) cCc-v Operating Systems aL+T: 2P theory an
BCA-2003P 30 houn

{For practical) practical
Max Marks; Theory: 100 (Int: 25; Ext: 75); Practical: 100 -

Course Qutcomes: Upon competition of the course, students will be able Lo

CO1: Understand the components, Services, and structures of operating systems and different types of O
€02: Analyze process scheduling, multithreading, and CPU scheduling algorithms.

€03: Apply concepts of process synchronization and solve deadiock problems using appropriate technigue
c04: Implement memory management techniques, file systems, and disk scheduling algaorithms

LAB Qutcomes:

C01: Implement CPU scheduling algorithms.

C02: Understand and solve critical section problems,

C03: Apply file allocation and frame management techniques.

CO4: Implement page replacement algorithms.
Purposed

Unit Topics
lectures

Operating Systems (05) Overview
Definition, Evaluation of 05, Components & Services of 0S5, Structure,

1 Architecture, types of Operating Systems, Batch Systems, Concepts of 11
Multiprogramming and Time Sharing, Parallel, Distributed, and real-time Systems.

Process Management
Process Definition, Process states, Process State transitions, Process Scheduling,

Process Control Block, Threads, Concept of multithreads, Benefits of threads,

II Types of threads.
Process Scheduling: Definition, Scheduling objectives, Scheduling algorithms,

CPU scheduling Preemptive and Non-preemptive Scheduling algorithms (FCFS,
SIF and RR), Performance evaluation of the schedull 5. —

11

Process Synchronization
Introduction, Inter-process Communication, Race Conditions, Critical Section
- Problem, Mutual Exclusion, Semaphores, problems of synchronization, readers

and  wiiters  problem, dining  philosophers  problem,  Monitors. 1k
Deadlocks: System model, deadlock characterization, deadlock prevention
avoldance, Banker's algorithm, Deadiock detection, and recovery from de.an:llnci:s.'

Memory Management
Vo e B e o S, seand, Ane mﬁegneﬁmhglg' 12
emory: and paging, lacem .
frames, thrashing. Foge e ent algarithms, Allocation of

Bl—
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1/0 Management: Principles of 1/0 Hardware: Disk structure, Disk scheduiing

algarithans. :

File system interface: Fio Concopt, Ac File
cess Methods, Directory Structure,

System  Structure,  Allocation Methods, and Free-Space Management.

system Protection: Goals, Pr| . il
necess Control, nciples, Domain of Protection, ACCoss :

— | 1. Write a C program 1o simulate the FCFS CPU Scheduling algerithm, s

2. Write a C program to simulate the $IF CPU Scheduling algorithm.

3. Write a C program to simulate the Round Robin cmngdgullnq algorithm.

4. Write a C program to simulate Bankers Algorithm for Deadiock Avcidance.

S Write a C program to implement the Producer — Cansumer problem using
semaphores,

6. Write a C program Lo ilustrate the IPC mechanism using Pipes.

7. wnte a C program to illustrate the 1PC mechanisrm using FIFOs.

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

Lab 9. Write a C program to simulate Segmentation memory management

Programs| technique.

10. Write a C program to simulate the Best Fit contigeous memory allocation

technique,

11. Write a C program to simulate the First Fit contigueous memory allocation
technique.

12. Write a C program bo simulate the concept of Dining-Philosophers problem.

13, Write a C program to simulate the MVT algorithm.

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

15, Write a C program for implementing sequential file allocation method.

Taxt Books:

1. Silberschatz, Abraham, et al. Operabing System Ponciptes. Tth ed., Wiley India, 2006,

2. Stalings, William. Operating Systems: Intemals and Design Frincipies. Sth ed,, Pearson Education,
2006,

3, Silberschatz and Galvin, "Operating System Concepls *, Wilsy

4, Operating Systems: A Concept-based Approach, Dhananjay M. Dhamdhere, MeGrawHill

Reference Books: .

1. Tanenbaum, Andrew S. Moderm Operating Systems. 3rd ed., Prentice Hall India, 2007,

2, Das, Sumitabha. LMY Cancepls and Applications, 4th ed,, Tata McGraw-Hill, 2014.

C?E: BCA 2004T Object Oriented Jl;l;l:rammlng Using fq:r:i?;
or Theory) 3L+T: 4P theory and
(For Practical) o

Max Marks; Theory: 100 (Int: 25; Ext: 75); Practical: l-ﬂ‘-"w I

Course Outcomes: ition of the course, students a

coy; umsmrﬂ&;waﬁfnmﬂnﬁ concepts of Object-Oriented Programming (OOF) and Java language
Sructure,

€02: Apply decision-making, branchi

€03: Implement concepts of classes,

ing, and operator usage in Java programming,
ﬁmhmm; polymorphism, arrays, and strings in Java

Seton Ing mechanisms.
%—EEE"-_"E_EE Java programs usiqg_ﬂ@gﬁand exception handling Isms. —
"t Topics
lectures
Fundamentals of ﬂhjﬂ.ct.ﬂrlented Programming -ﬂ ﬁi Concepts of Object-
1 |Orented programming (OOP), Benefis and mﬁ;pmm G

ava Evolution - Java Features,

L Java Environment.
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Overview of Java Language — Selting up Java pevelopment E”“ﬁ;:{'ﬁ";fj'ﬂ;"
IDES), Introduction to Simple Java Program, Use of Comments 200 TAFC Lo U
Application of two classes, Java Program Structurt, Java Tokens !
| Implementing Java Program and VM, Command Line Arguments. T |
Constants, Variabies and Data Types — Constants, Variables, PAmEVE © L
Primilive Data Types, Declaration of Variables, Giving values (o Variables, Sym
Constants, Typecasting.
Operators & Euprengslum - Arithmetic operatars, Relational "P‘:'““‘E’;;_I;r‘t‘g::,'
II operators, Assignment operators, Increment & Decrement nperﬂtﬂﬂ;i;& e 11
operators, Bitwise operators, Arithmetic Expressions, Evaluation of EXpF '
Type Conversions in Expressions, Operator precedence B Associativity. A
Decigion Making, Branching & Looping - Decision Making """“r 3”
Statements (if-else, switch-case), Looping Statements (for, while, do-while), Jump
in lpops, Labeled loops.
ﬂmﬁ; Objects and Methods - Java Keywords, Defining Class, Instance
Variables & Methods, Creating Objects, Methods Declaration, Constructors, this
keyword, Static Members (Variables & Methods),
ipp | AITays, Strings and Vectors - 10 Arrays, Creating an Array, 20 Arrays, Strings,
Viectors, Wrapper Classes, Enumerated Types.
InheﬂhnmpFDEﬂMng Classes & Objects, Access Modifiers, Extending Classes '?nd
Implementing Interfaces, Multiple Inheritance using Interfaces and Polymorphism
(Method Overloading & Overriding Methods).
packages - Basics of Packages, System Packages, Creating and Accessing
Packanes, Creating User-Defined Packages, Adding Class [o a Package.
v Exception Handling — Using the main keywords of exception handling: try, catch, 12
throw, throws and finally; Wested try, Multiple catch statements, Creating User-
Defined Exceptions.
1. Write @ program to read two numbers from the user and print thelr product.
2. Write a program to print the square of a number passed through command
line arguments.
3. Write a program to send the name and surname of a student through
command line arguments and print a welcome message for the student.
4, Write a Java program to find the largest number gut of i natural numbers.
5. Write a lava program to find the Fibonacci series & Factorial of a numbser
wsing recursive and non-recursive functions.
6. Write a Java program to multiply twe given matnces,
7. Write 2 Java program for sorting a given list of names in ascending order,
8. Write a Java program that checks whether a given string is a palindrome or
not {e.9., MADAM is a palindrome).
9, Write a Java program to read n number of values in an array and display

them in reverse order.

Lab 10. Write a Java program to perform mathematical operations. Create a class
Programs called AddSub with methods to add and subtract. Create anather class called
MulDiv that extends from AddSub class to use the member data of the
superclass. MulDiv should have methods to multply and divide, A main
function should access the methods and perform the mathematical

operations.

11.Create a JAVA class called Student with the following details as variables
within it USN, NAME, BRANCH, PHOME, PERCENTAGE. Write a JAVA
program to create 7 Student objects and print the USN, Name, Branch,
Phone, and Percentage of these objects with sultable headings.

12, Write a Java program that displays the number of characters, lines, and
words In a bext.

13. Write a Java program to create a class called Shape with methods called
getPerimeler() and getArea(). Create a subclass called Circle that overrides
the getPerimeter() and getArea{) methods to calculate the area and
perimeter of a clrele, L.

Bl ﬂ'ﬁ' Page | 3
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—— | 14.Write a Java program to create a class Empioyee with a method called

calculateSalary(}, Create two subclasses Manager and Programmer. In each
subclass, override the calculateSalary() method to calculate and return the
salary based on their specific rotos.

15-:Iur|tﬂ a Java pl'{:gl.am US-II'HI] an II'IlEI'l'.'mE I:EIHE‘d "Hﬂlﬂf.' having a function
rate_of_interest(). Implement this interface to create two separate bank
classes SBI and PNB to print different rates of interest, Include additional
member variables and constructors n classes SBI and PNB,

16. Write a Java package program for the class Book and then import the data |
from the package and display the result.

17. Write a Java program for finding the cube of a number using a package for
\fr;ﬂuﬂlmhs data types and then import it into another class and display the

iﬂ-:!ar;.t;i r:'r Java program for demonstrating the divide by zero exceplion

19. Write a Java program that reads a list of integers from the user and throws
an exceplion If any numbers are duplicates.

20. Create an exception subclass Underage, which prints “Under Age” along with
the age value when an object of UnderAge class is peinted in the catch
statement. Write a class ExceptionDemo in which the method test() throws
UnderAge exception if the variable age passed to it as an argument is [ess
than 18. Write the main{) method to demonstrate the working of the
program.

ext Books:

1. Balaguruswamy, E. Programming with JAVA: A Primer, 7th ed. India: McGraw Hill Education, 2023,
2. Schildt, H. Java: The Complete Reference, 12th edition. McGraw-Hill Education, 2022,
3. Programming in Java 2, BySomasundaram, K Jaico Publishing House

rence Books:
4, Liang, Y. Daniel. Introduction to Java Programming. 7th ed., Pearson, 2008,
5. Malhotra, 5., and 5. Choudhary. Programming in Java. 2nd ed., Oxford UP, 2014,

6. Ivon Horton, "Beginning Java-2";, SPD Publicationd

7. Ramesh Ba Learning JAVA-2, Khanna Book Publishing Co (P} Ltd
Code: SEC-III | Web Technologies 1L+T: 2P | 2 Credits
BCA-2005T (15 hours
(For theory) theory and 30
BCA-2005P hours
(For practical) practical)

Max Marks; Theory: 100 (Int: 25; Ext: 75); Practical: 100

Course Outcomes: Upon competition of the course, students will be able to

C01: Understand the concepts of webpage, mark up language along with C55
C02: Understand the core concepts of JavaScript including functions, events, DOM manipulation, and form

FIELDSET, ANCHOR, AUDIO, and VIDEO.

validation, )
Co3: %ML and JSON to create dynamic and interactive web applications.
Unit i; opics rposed
ectures
Introduction to HTML
History of HTML, objectives, basic structures of HTML, header tags, body tags,
paragraph tags, and formatting tags. Tags for form creation; TABLE, FORM,

TEXTAREA, SELECT, IMG, IFRAME,
T | Lsts in HTML, introduction to the DIV tag, NAVBAR design.

Introduction to €55
Types of C55, selectors,

| Introduction to Bootstrap

and responsiveness of a web page,

Bl ﬂ/ Jﬂ‘-ﬂ"" >d\
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Downloading/linking Boolstrap, using Bootstrap classes, understanding the grid
system in Bootstrap. Bootstrap typography, Jumbaotron, button graup,
Glyphicons, pagination, pager, list group, and carousel.
Introduction to WWW

nd development tools, web browsers,

Protocols and programs, applications a
DNS, web hosting providers. Setting up Windows/Linux/Unix web SErvers, web

hosting in the cloud, and types of web hosting.

Intreduction to JavaScript

Functions and events, Document Object Model (DOM) traversal using
JavaSecript. Output systems in JavaScript: alert, throughput,
console, Variables and arrays in JavaScript, date, and string handling.
Manipulating €SS through JavaScript
Form validation techniques: required validator, length validator, and pattern
validator,

Advanced JavaScript
JavaSeript error handiing, JavaScript Objoct-Oriented Programming (COF),
Javascript libraries and frameworks, JavaScript Browser Object Model (BOM),

and ES6 features.

I1 Combining HTML, C5S, and JavaScript 8
Handling events and buttons, controling the browser.
Introduction to AJAX
Purpose, advantages, disadvantages, AJAX-based web applications, and
alternatives to AJAX.
Introduction to XML
Uses, key concepts, DTD & schemas, ¥SL, XSLT, XSL elements, and
transforming XML using X5LT.
Introduction to XHTML
Key concepts and features.
Introduction to JSON
Keys and values, types of values, arrays, and objects.
PART—A

1. Create your class time table using table tag.

2. Design a Webpage for your college containing a description of courses,
departments, faculties, |ibrary, atc., using list tags, href tags, and anchor
tags.

3. Create a web page using Frame with rows and columns where you will
have a header frame, left frame, right frame, and status bar frame. On
dicking in the left frame, information should be displayed In the right
frame.

4, Create your resume using HTML, using text, link, size, color, and lists.

5. Create a Web Page of a supermarket using internal C55.

6. Use infine CS5 to format the resume that you have created.

Lab 7. Use external CSS to format your timetable ecreated.
programs 8. Use all the CSS (infine, internal, and external) to format the coliege web
page that you have created,

@9, Write an HTML program to create your college website for mobéle
devices.

PART=B

1. Write an HTML/ JavaSaript page to create a login page with validations.

2. Develop a simple calculator for addition, subtraction, multiplication, and
division operations using JavaScript.

3, Use regular expressions for validations in the login page using JavaScript.

4, Eﬁ a program to retrieve data from a text file and display it using

5. Create an XML file to store Student Information like Registe
Name, Mobile Number, DOB, and Email-1D. et Hnbe

6. Create a DTD for the XML file created. |

AL Ie Cr o



=l = i oy rTlcmmm,_r?’ the XML file created

9: Write a .Tavasm:tt:mgmm'h:r: AML fide to an..‘.l:t-l‘l"l'-'IL file.,

13- Wik 3 ovaacnokProtam g any v cveis

12, Write a Brogra 1. 2973M using bullt-in JavaSeript objects

22, TE 2 PIogram Lo transform JSOM text into 3 Javaser

ﬁ"'— 5 ——=R 1E8xi Into a JavaScript object. — —
L T i T oo & Javascript Wet Publshing, B9 Publcations, 2016,

3, web Technologies, Shruli Kohli, gpg F'ul:||::a-‘!!I'Hl;jrrnjrﬂislII1 P

4. web Technologies: Black Book, h Press

Brence Eﬂ'ﬂk‘ﬁl

1, Sivio “”’::':'* Eﬂ‘“ﬁ?-” ¥ By Exampla, e-book, 2016

3. Tanweer Alam, echnologies, Khanna Bagk Publ

2 ebTee ogies, Jeffery Clackson, Pearms:uk Publishing, 2011.

5. Web Technologies, Kogent Looring Solutions, Dreamtech

T VAC-II | Indian Constitution IL+T:0P | 2 Credits
BCA- 2006 T (30 hours
theory) —

“Max Marks: 100; Theory: 100;(External : 100 Marks)

“Course Outcomes: Upon competition of the course, students will be able to

¢04: Understand the history, structure, and interpretation of the Indian Constitution, Including Fundamental
Rights, Duties, and State Policy Principles,

£02: Analyze the structure and functioning of the Unlon Government, including the roles and powers of the
President, Prime Minister, and Parliament.

C03: Explain the structure and warking of the State Government and its administrative framework, including
the Governor, Chief Minister, and State Secretariat.

C04: Evaluate the role of local administration and the Election Commission in the functioning of democracy
At the grassroots level.

Unit  [Topics Purposed

lectures

The Constitution — Introduction, The History of the Making of the Indian
I Constitution, Preamble and the Basic Structure, and its interpretation, [
ndamental Rights and Duties and thelr interpretation, State Policy Principles.
Union Government — Structure of the Indian Union, President - Role and 6
Power, Prime Minister and Council of Ministers, Lok Sabha, and Rajya Sabha.
State Government — Governor — Role and Power, Chief Minister and Council of &
B
[

NEEE

Ministers, State Secretariat.
Local Administration — District Administration, Municipal Corporation, Zila

Panchavyat.
Election Commission — Role and Functioning, Chief Election Commissioner,

State Election Commission.

F b
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1,

Text Books:

Bhargava, Rajeey, Ethics and Politics of the Indian Constittition, Oxford Unive

Fadin, B.L, The Constitution of India, Sahitya Bhawan, 2017.
Basi, 0., Mtroduction to the Constitution of Indd, Lexis Nexis, 2018,

Rustom Cavasjoe Cooper v. Union of India, (1970) 1 5CC 248.
State of Rajasthan v. Mohan Lal Vyas. AIR 1971 SC 2068.
Mithllesh Garg v. Union of India. (1992) 1 SCC 168: AIR 1992 SC 221,

Chintamanrao v. The State of Madhya Pradesh. AIR 1951 5C 118,
rlee B, Bharucha v. Exclse Commissioner, Ajmer, AIR 1854 5C 220.

rsity Press, 2004,

Coowve
T. B. Ibrahim v. Reglonal Transport Autherity, Tanjore, AIR 1953 5C 73.
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53 mester IIT
1 i T B o T - = e e L
e cc [ Probabllity and statistics _I'am,-_nr T THN (-
#_311&1 -l]' Theory: 100 B e ———— hours theory)
Iﬁwijﬂ H r!':_ _I_'I!“: 25; Ext: 75) ? ) = | e
es: Upon com R = o — -

tﬂﬂﬂ"& f'-'ﬂ::mt‘ntﬂlrfglifﬁ nf the course, students will be able 1o

co¥: U casures of dispersion, o pts of Aistics, apply measures of central tendency, and analyre
g2 510 tand the concept of correiptis, <2 data anatyss skils.

coZ: Unge relation, compute and interpret eorretation measures and understand I

Lo

1gnd @
Lo

LU nd I'un-damn_znr.a! cancepts of pr
o3 pﬁl'l" standard prnbabullt'f ﬂﬁln'.:dguan:., PR
Understand the concept of sam

anenoe,

Toplcs =

Lecture

¥, analyse random variables and their distributions,

Ping and sampling distribution,  a of statistical |
perform hypothesis tes ch ibution, apply concepts .
=tng, chi *Huare test and develop data-driven decision-making skills |
Op CAla-thiven ot e

|
—

Basic Concepts of Statistics: )
quali'tan.tr;rem andﬁ qn.r.?:ntitative Data, Classification o Data,
Const reque ibuti B
Representation of Data, e TR S
Measures of Central Tendency: |

Mode Their Properties, e ' |
Measures of Dispersion: Range, Coefficient f Ran uartiles,
Quartile  Deviations, Mean Devistions, ::uemmn?f' Er Mean
Devigtions, Standard Deviation and Variance for All Types of
Frequency Distribution,

12

|

Correlation: Definition, Scatter Diagram, Types of Comelation,
Measures—Karl Pearson's Corelation Coefficient and Spearman’e
Rank Correlation Coefficient.

Regression: Definition of Regression, Regression  Lines,
Regression Coefficients ;

10

Concepts of Probability: Experiment and Sample Space, Events
and Operations with Events, Probability of an Event, Basic
Probability Rules, Applications of Probabilty Rules, Conditicnal
Probability.

Random Variables: Discrete and Continuous Random Variable,
Probability Distribution of a Random Variable, Probability Mass
Function, Probability Density Function, Expectation and Variance of

& Random Variable, ) .
Standard Probability Distributions: Binomial Distribution,

Pofsson Distribution, Mean and Variance of Binomial and Poisson
Distribution, Normal Distribution. Exponential Distribution.

12

Sampling Distribution: Concept of Population and Sample,
Parameter and Statistic, Sampling Distribution of Sample Mean and

Sample Propaortion. )
E‘I:ntipslilml Inference: Estimation and Hypathesis Testing {Ondy

Concept). ) E
Hypothesis Testing for a Single Population: Concept of a
H:;nmesia Testing, Tests Involving a Population Mean and

roportion (Z Test and T Test).
;l;?li;qﬂu;:e ‘rgsutn {fnr Independence of Attributes and

11

Goodness of fit.

&L
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Text Books:
1. Das N.G., Statistical Methods, Combined Edition, Tata McGraw Hill 2010, |
2. RossSheldan M., Introduction ta Probabllity and Statistics for Engineers and Scientists, g g,

Elsevier, 2021, e
3+ Miller Irwin and Miller Marylees, Mathematical Statistics with Applications, Seventh Edition, Pear,
Education, 2005 :
3. Statistical Methods by S. P. Gupta, Sultan Chand Publication
Reference Books:
1,

Pa INabendu and SarkarSahadeb, Statistics: Concepts and Applications, Second Edition, PHI, 2013,

Imﬁtﬂﬂmurf Douglas and Runger GeorgeC., Applied Statistics and Probability for Engineers, Vile,

Fundamental of Applied Statistic by S.C. Gupta & V.K. Kapoor , Sultan Chand Publication,

2.
3.
4.

Probability, random variables and stochastic processes by A, Pa lis and S.U, Pillai, TMH,
ode: =VII atabase Management Systems BL+T:4P5 Credits (45 gy
m:ﬁ-:iDDlT 'Eﬂrr and i
For theory) ours practical)
BCA-3002p
For practical)

ax Marks; Theory: 100 (Int: 25; Ext: 75); Practical: 100
Course Outcomes: Upon competition of the course, students will be able to =
CO 1. Understanding Core Concepts of DBMS, keys, and ER. model
CO 2. Profidency in Database Design and SQL and normalization
CO 3. Application of Advanced Database Techniques and transactions
CO 4. Knowledge of No SQL database and Big data

Course Qutcomes after Lab Programs:

€O 1. Understanding Core Concepts of DBMS

CO 2. Proficiency in Database Design and SOL

CO 3. Application of Advanced Database Technigues Prenequisite:

CO 4. Basic knowledge of Set Theory,

Unit | Topics Proposed
Lecture

Introduction to Databases: Definition and Importance Of DBMS, Histary
and Evolution of DBMS, Characteristics of DBMS, Advantages and
Disadvantages of DBMS, Roles of Database Users and Administrators

Data Models: Introduction to Data Models, Types of Data Models
(Hierarchical, Network, Relational, Object-Oriented), Importance of Data
Models In DBMS

I Database Design: Keys: Primary Key, Candidate Key, Super Key, Foreign 12
Key, Compesite Key, Alternate Key, Unique Key, Surrogate Key, Constraints

in A Table: Primary Key, Foreign Key, Unique Key, NOT NULL, CHECK,
Entity-Relationship (ER) Model, Entities and Entity Sets, Attributes and
Relationships, ER Diagrams, Key Constraints and Weak Entity Sets,
Extended ER Features, Introduction to the Relational Model and Relational
Schema
Relational Algebra and Calculus: Introduction to Relational Algebra.
Operations: Selection, Projection, Set Operations, Join Operations, Divislon,
Tuple and Domain Refational Calculus

Structured Query Language (SQL): SOL Basks: DDL And DML,
Aggregate Functions (Min(), Max(), Sum(), Avg(), Count()), Logical
IL | Operators (AND, OR, NOT), Predicates (Like, Between, Alias, Distinct), 12
Clauses{Group By, Having, Order By, Top/Limit), Inner Join, Natural Jain,
Full Quter Join, Left Quter Join, Right Outer Join, Equi Join.

Advanced SQL: Analytical Queries, Hierarchical Queries, Recursive
Querles, Views, Cursors, Stored Procedures and Functions, Packages, g

g A
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[ D
H”::ilg‘s Axions, ﬁrﬁﬁ““ Design: Functional Dependencies:
Cransithvity), Types  (Trivia), :&nﬁp‘?m‘ (Reflexivity, Augmentation,
ncy), Closure of Functianal "Vidl, Partial ang Full Functional
aNF, INF, BCNF), Denormalizating, Oependencies, Normal Forms [LNF,
_——TTransaction Management: 33 .
concurrent E;HL:l;tn_n of Transaq;m Trammc:;f and Schedules,
perfarmance ing, Transaction e : urency Contral,
) 20, Serialzabiley ion Suppart In SQU, Imroduction to Crash
ent, Dealing with Mhm““"”““ﬁh Introduction to Lock

i patabase Storage and Indexing:

Data on Edemal Storage, File 11

; Structures, Co 1
Organizations, Indexes and peg Omparison of File
selection, Basic Examplas of Iﬂde-:ﬂsr;nman-:n Tuning, Guidelines for Index
~| NoSQL Databases and Big Data Introg

o ey Vi, G P T 2%, O

patabase Security and Advanced Topies: Introduction to Database N

Security, Access Contral, Discretionary Aceass
ware housing, OLAP, Data Mining L Corttrol, Introduction to Data
— | 1. Draw an ER Diagram of Regitrar Difice
2. Draw an ER Diagram of Hospital Ma
3. Reduce the ER diagram in cpection bl
4, ggdnsu;:de mm diagram of question na2 into tablos
3. er the following Schema
cokor, price) Supplies Mwlﬂiﬂﬁ;ﬁ' branch, city, phone) Part (PID, Pname,
DDL Commands "
1. Create the above tables
Add a new attrbite state in Eup-pliﬁ' talbile
Remove attribute city from supplier tabie
Medify the data type of phone attribute
Change the name of attribute city to address
Change a table's name, supplier to sup
. Use truncate to defete the contents of supplies table
Remowve the part table from database
Lsh DML Commands
Frogral 1. Insert at least 10 records In tables supplier, part, and supplies
ms 2. Show the contents in tables suppler, part, and supplies
3. Find the name and city of all suppliers
4. Find the name and phone-no of all suppliers who stay in ‘Delhi’
5. Find all distinct branches of suppliers
6. Delete the record of the supplier whose SID i 204001
7. Delete all records of supplier table
B. Delete all records of suppliers whmeﬁft'r starts with cagital A,
9. Find the suppﬂlerrﬁﬂ'ﬁwhi:hhme n any position
10, Find the supplier name where 'R’ is in the second position .
11. Find the name of supplier whese name starts with "V and ends with ‘A

12, Change the city of all suppliers m‘a:gh'lmn"
13, Change the city of supplier "Vandana to 'God’

; Queries with Constraints _

| 1, Create the supplier table with Primary Wmﬁﬁ”ﬂ
2. Create supplies table with Foreign key CO

ol ol o

@ N

Constraint
3. Create a part table with UNIQUE :
e 4. Create supplier Table with Check Constrains
.- ‘Gl ; 2\ Page 39
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5. Create Supplier table with Default Constraint Queries on TCL

6. Create Save point
7. Rollback to Save point

B, Use Commit to save on Agoregate Functions:

9, Find the minimem, maximum, average and sum of costs af parts

10, Count the total number of parts present )
11.Retricve the average cost of all parts supplied by "Mike® Queries on GROUP g,
HAVING AND ORDER BY Elnrusnsh 5
12, Display total price of parts of each color
:3.4-4.15* :;e hra.:::h and the number of suppliers in that branch for branches v,
have more than 2 suppliers
14, Find all parts sorted by name In ascending order and cost In descending order
15.Find the branch and the number of suppliers in that branch Queries on Analytica
Hicrarchical, Recursive nalure.
16. Find out the 5™ highest earning employee details.
17.Which department has the highest number of employees with a salary abog
£B0,000, and what percentage of employees in that department have a salapy
above $80,000
18.Retrieve employee table details using the hierarchy query and display tha
hierarchy path starting from the top level indicating if it is a leaf and there exists a
oyche,
19.What is the average salary for employees In the top 2 departments with the
highest average salary, and what is the hierarchy of departments and sub-
departments for these tap 2 departments?
20.Use recursion to retrieve the employee table and display the result in breadth firsgt
and depth first crder.
21.Write a recursive query to show the equivalent of level, connect_by root, and
connect_by_path. .
22, Use recursion to retrieve the employee table and display the result in depth fir:
order showing id, parentid, level, root_id, path and leaf,
Queries on Operators:
6. Find the pname, phoneno and cost of parts which have cost equal to or greater
than 200 and less than or equal to 600,
7. Find the sname, SID and branch of suppliers who are In “local’ branch or ‘global
branch
8. Find the pname, phoneno and cost of parts for which cost is between 200 and 600
8. Find the pname and color of parts, which has the word ‘NET' anywhere in its
pname.
10.Find the PID and pname of parts with pname either "NUT" or "BOLT"
11. List the suppliers who supplied parts on *1¥may2000° , *12]aN2021° , “17¢ec2000",
10 Jan 2021"
12 Find all the distinct costs of parts
Join Operators
13. Perform Inner join on two tables
14, Perform Natural Join on two tables
15, Perform Left Outer Join on tables
16. Ferform Right Outer join on tables
17. Perform Full Duter Join on tables Set Theary
Operators
18. Show the use of UNION operator with union compatibility
19. Show the use of Intersect operator with unlon compatibiiity
20. Show the use of minus operator with unlon compatibility
21. Find the Cartesian product of two tables
Querles on Set Theory Operators
22, List all parts except "NUT' and 'BOLT" In ascendin
23, Display all parts that have not been supplied so “::rder e

24.To display the supplier names who have,supplied ‘green’ part with cost 500 Rupees

Y- &/%//@\ ik




26. To Display the
PL/SQL Programs
27. Write 3 PLISQL (e g o
d
I 28, Write a PLISQL code fo g tWa fumbers
e o Aot for gropanor s
5 S'QL m ﬁ:lr ares and ﬁl"':l-thE:rE .|:d' |.E
PL/SQL Programs ap ¢ nee of a circ
: P :
g;. :flr:tt: : pﬁm lf;,g E‘:REOP. to display S10 ang city of 17 recard of supplier
[ print the count ﬂsmpﬂgﬁm ko display the s1p and City of all suppliars and then
; PL/SQL Programs on Trig
33.Virte 2 Program using ngnhgfdm"'“ and Functions
34.Write a commang o ager
35.Write a Program using pRoceppe.
PID is passed as an argymers - \° FITedse the cost by Rs.1000 for part whose
_ 35 AGUMENS and the procey

Ell'p'ﬂfaslrpmiw'i'dmﬁmanﬁmfarepﬂﬂijﬂ
mmwmummmzﬂnwllermusem‘r B

39.Write a function to fing the sum total of coste of all
PL/SQL Programs on Implicit Curgore ™

40.Insert a record using %

41.Write a code Using %NOTFOUND, FFOUND, %ROWCOL

| 42.Write a code using Y%TYPE "

[ MongoDB Queries

43.Create a collection and insert documents inta it usi inse and insertMa
[l 44, Select all documents in coection e 0
45, Find the count aof all suppliers

46.Find all records that have city="Delhi’

47. Retrieve all documents that have color equal to ‘red o "green’

48. Retrieve all documents where part_nameis 'P1° or price is less than 200,

49, Update the record of ‘Geeta’ sat city="Bombay’ and phoneno="'11223344'

50, Delete all records where price is greater than 5000

51. Display only the name and cy of the supplier

i 32, Sort all suppliers on city and display oaly the first two records,
[0 B
" ' Raghu, and Johannes Gehrke, Database Management Systems, 3rd ed., MoGraw-Hill,
Mg,
L Rosengwaig, . ; . 5th ed., Prentice Hall, 2015
Rakhimov. Oracke PL/SQL by Example ;
% Dayley, Erad.m":{;mﬁsﬁﬁmm 24 Hours. 15t ed,, Sams Publishing, 2024,
& S, PUSQL The Programming Language of Oracle, Ivan Bayross, BPE Publication
E E‘T‘ Date, Introduction to Database System, Fearaon ——
3, 224 Des3l, "An Introduction to Database System”, Galgoti g
Mmﬁﬂhb of Database Systems, Ramez Elmasni and Shambkant B. Navathe, Wesley
ks _
L Kont, 7th ed., McGraw-Hil, 2019,
- F. . em Concepls. '
3 ml'lenw 'Hamgnmﬁ”ﬁmmmh, Djoni Darmawi karta

e
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3 Credits (45 oy

—_— T IL+T:0P th
Code: ro Engineering T_ i eory)
Bca-3p03y] CC-VIII | Softwar® s L —
Max Marks: 100; Theory (Ink: 25, EXt: 75) oo |
ourse Outcomes: Upon competition of the course, 5 "+ development lifecycle and its application i
CO 1. Acquire a comprehensive understandﬁﬂﬂﬁllg:‘* softwa
contemporary software enginecring pra ;
CO 2. Develop proficiency In project management methodoloegies and
successful software project execution. : abust
CO 3. Master the art of m%«fr?&nslgn, developmaent, and testing o produce 1 -
selutions. ) e —— | proposed Lecturg —
Unit | e
The Evalving Role of Software, Changing Nature of SOftwaf®, 0
Technology, A Process Framework, Process Models: Wwa e U o
Incremental Process Models, Evolutionary Process Models, 5
I Process. Spiral Model. r
Agile Software Development: Agiiity Principles, Agile MHT;E.;“E:;
Driven and Agile Development, Extreme Programming, Scrum,
for The Aglle Process.,
Software Requirements Engineering: Functional and Hnn-ﬁl.ln{:thnta;
Requirements, The Sofware Requirements Document, Requ fﬂ“E"'nE
Specification, Requirements Engineering Processes, Requireme
Elicitation and Analysis, Requirements Validation, Requirements
Management.
5 Risk Management: 12
Reactive Vs Proactive Risk Strategies, Software Risks, Risk Identification,
Risk Projection, Risk Refinement, RMMM, RMMM Plan.
Project Planning- Software Pricing, Plan-Driven Development, Praject
Scheduling, Aglle Planning, Estimation Technigues.
Design: Design Process and Design Quality, Design Concepts, The
Design Model, Software Architecture, Data Design, Architectural Design,
Basic Structural Modeling, Class Disgrams, Sequence Diagrams,
Collaboration Diagrams, Use Case Diagrams, Component Diagrams.
Software Implementation-Relationship Between Design and
Implementation: Implementation Issues and Programming Support
Ervironment: Coding the Procedural Design, Coding Style and Review of
Correctness and Reliabifity. i
Testing Strategies: A Strategic Approach to Software Testing, Test
Strategies for Conventional Software, Black-Box and White-Box Testing,
Validation Testing, System Testing, The Art of Debugging.
Product Metrics: Software Quality, Metrics for Analysis Model, Metrics
for Design Model, Metrics for Source Code, Metrics for Testing, Metrics for
Maintenance,
Quality Management:Quality Concepts, Software Quality Assurance, —
Software Reviews, Formal Technical Reviews, Statistical Software Quality
Assurance, Software Reliability.
' Release Management: Release Flanning, Development and Build Plans
Release Strategies, Risk Management, And Post-Deployment Monitoring, ! 10
Product Sustenance: Maintenance, Updates, End of Life, Migration
Strateqies. el
Text .
S S S 4 o S e
pressman, Roger 2., - Maxim, Engineering:
x MeGraw Hill Education, 2015, ngineering: A Practitioner’s Approach, $th &
3, Gill, N.5. Software Engineering. Khanna Publishing House, 2023,
4. Fundamentals of Software Engineering, Rajib Mall, PHI

i "

strategic decision- making for

and efficiont mm"‘-ﬂrg




L - 1-_ = =
o SECT  Group-a: Blective-1 JLFTAP P credhs (15 hours Hisory

eature Engineering | and 60 hours practical)
-3004P |

ax Marks; Theory: 100 (Int: 25; Ext; 75); Practical: 100

Course Outcomes; Upﬂn competition of the course, students will be able o
C01: Understand the sigrificance of feature engineerng in the machine learning workflow and its
A rofe In enhancing mode! performance vithin the data seience pipeline.

co: M';:V data preprocessing techniques inchucling handling missing walues, outliers, and noise, as
weil a5 scaling and normalization, to prepare raw data for modekng.

€03: Design and construct meaningful features thraugh transformation techniques such as
encoding, mathematical operations, and domain-specific methods; and perform feature
ﬁ;lrgctbun from tesd, image, and time-series data using advanced taols like PCA, TF-IDF, and

CO4: Implement and ovaluate faature engincering strategies using Python tools {F"ﬂﬁdﬂS, NumPy,
=cikit-learn), apply feature selection methods (filter, wrapper, embedded), and assess their
Impact on model performance using metrics and cross-validation in real-world scenarios.

Course Outcomes after Lab Programs

CO 1.Learn Basics of Python, Pandas, NumPy, Loading and Exploring Datasets,

CO 2.Learn data processing through data sets,

CO 3.Leam how to Extract features from text, image, and time-series data using advanced methods
ke PCA, TF-IDF, and HOG

Unit | Topics Proposed
Lecture
I | Introduction to Feature Engineering 2
Introduction to Data and Features: Importance of Features in Machine
Learning.,

Data types and features: Numerical, Categorical, Ordinal, Discrete,
Continuous, Interval and Ratio,

Basic Feature Preprocessing: Handling Missing Data, Data Cleaning,
Feature Scaling, Normalization, and Transformation.

II Feature Engineering Technigues 2
Techniques for Numerical Data: Binning and Discretization, Polynomial
and Interaction Features.

Categorical Data Techniques: One Hot Encoding, Label Encoding.
Feature extraction vs, feature selection, Steps in feature selection,
Feature Selection Methods: Flter, Wrapper, and Hybrid.

Feature Reduction: Introduction and application of Principal
Components Analysis.
Lab | The lab experiments can be implemented in Python usingrelevant libraries such as numpy,
Progr | pandas, sklearn, nitk, matplotiib, and seaborn. Kaggle datasets, public repositories (e.q.,
ams | UCI, Machine Leamning etc.), or generated datasets can be used for conducting the
experdments. Experiments may be conducted on numerical, image, or ime-series datasets,

1. Handle missing values in column(s) of a dataset. For example, fill missing values with
the mean/median/mode of the columns such as ‘Age’, "Height', "Weight', "Grade’ for a
dataset.

2, Clean a dataset by identifying and removing Invalid data entries. For example, a
dataset having columns "Name', "Gender' and "Age’ where ‘Name' contains ‘invalid
data'.

3. Scale numerical features using Min-Max normalization for a dataset with columns like
'Height', "Weight'. .

4, Perform exploratory data analysis and visualize data distributions using histograms

and box plots. -
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1%, Compute and visualize the correlation matrix of a dataset with 2 or more columne
&, By numerical data into discrete intervals for a dataset with a :ulum
numertcal values, Pling
7. Create polynomial and interaction features from numaerical data in a dataset iy, b
columns. e

g, Apply logarithmic transformation to skewed numerical features in a dataser it
column 'Distance’.

8. Perform one-hot encoding on categorical features in a dataset with column 'Ca
containing categorical values. The distinct values in the Category feature are [Gogy
Better, Best] and Gender [Male, Female]. g

10, Preprocess text data (tokenization) for a dataset with a column Text',

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

12. Preprocess text data (lemmatization) for a dataset with a column "Text.

13. Convert text data into a Bag-of-Words representation for a dataset with a column "Tew

14. Apply TF-IDF transformation to text data for a column Text. :

15. Perform image augmentation (resizing, normalization, rotation, transiation) for a set
of images.

16, Perform image augmentation resizing for a set of images.

17. Perform image augmentation normalization for a set of images,

18. Perform image augmentation rotation for a set of images.

19, Perform Image augmentation translation for a set of images.

20. Decompose a time series into trend, seasonal, and residual components for a
dataset with a column 'TimeSeries',

21, Perform Principal Component Analysis (PCA) on a dataset and visualize the first two
principal components.

Nair, P. K. 5. Machine Leaming with Python: A Practical Introduction. Wiley India, 2020,
Kroese, Dirk P., et al, Data Sclence and Machine Leamning: Mathematical and Skatisic
Methods, Pearson India, 2020,

Rao, R. Nageswara, Python for Data Soience. Dreamtech Press, 2019,

. Tripathy, B, K., and J. Anuradha. Artificial Intelligence and Machine Leaming, Pearson Inds
2020.

Reference Books:

1. Zheng, Alice, and Amanda Casari. Feature Engineering for Machine Learming. O'Reilly Mada

2018,

Gal, Scledad. Python Feature Engineening Cockbook. Packt Publishing, 2020.

Pankaj Jalote's, Software Engineering- A Precise Approach- WILEY Precise Text Book

Schach, Stephen. Software Engineening. Tth ed., McGraw-Hill, 2007,

Van Viiet, Hans, Soffware Engineering: Principles and Fractice.3rd ed., Wiley, 2008.

Software Engineering (Third Edition) -KK Aganwal, Yogesh Singh, Newage International Pubdishers_
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~code: DSEC-1I

2 o — e o — - m—y
_3005T Foup-B: Elactive-1 1IL+T: 4P | 3 Credits (15
}.c; sics of Data nﬂﬂlfﬂtﬁ using heurs theory
{hﬂfﬂ and readshect and 60 hours
tm:.n.-EDIJEF practical)
(For
ractical)

Max Marks; Theory: 100 (Int: 25,

I::\un.;t;l?ng;tﬁhmli::euﬁmmfﬂ[ﬁ“_ﬂhg@mm students will be able to
: Develop profic analytics and its apphications,
:,-:gi: HuIIdISEd m::mﬂw In using spreadsheet software for data manipulation and analysis,

: spreadsheet models for decision making & Communicate data insights effectively

Course Outcomes after Lab Programs:

€Oo1: Implement and evaluate supervised Jearning toch T
regression, and logistic regression, ng techniques, including K-N g :

Fi score and measure model performance using accuracy, precssion, recall, and

Ext: 75); Practical: 100 |

CO2: Apply and visualize clustering algorithms such as K-Means, hierarchical clustering, and DBESCAN on
a1 g'r a

datasets. This practical application helps you understand their real- world use.

EI:I'EE Perform dimensionality redllﬂmﬂ using Principal Component Analysis (PCA) and interpret the results.,

Co4: D;\’E’IDF and assess classification models using random forests, support vector machines, and neural

CO5: Demonstrate ensemble kzarming co th )
the AdaBoost algarithm, ng concepts through bagging with random forests g

Unit “Topic Proposed
5 Lecture

Introduction to Data Analytics

Understanding Data and its Types (Structured, Unstructured, Semi-

I Structured}-What is Data Analytics, Types of Data Analytics, Importance of 7
Data Analytics, Applications of Data Anahytics, Introduction to Spreadsheet

Tools (Excel/Google Sheets)

Data, Ethics, and Industry : Case Studies

Data Collection Methods -

Different Data Sources & Format -

Data Cleaning and Transformation -

Handling Missing Data and Outlhiers, Remaving Duplicates -

i Ethical Considerations in Data Analytics.-

Real-world Applications of Data Analytics- 8

Industry-specific Applications (Finance, Marketing, Operations, Healthcare,

Manufacturing/Supply Chain) =

Case Study

Introduction to Excel and its Basic Functions

Getting started with Excel: Workbook, Worksheat, Cells, and Ranges

Data entry and basic format ting techniques

Lab [sing basic arithmetic functions: SUM, AVERAGE, COUNT, MIN, MAX, ROUND, CEILING, FLOOR

Progra ntroduction to cell referencing: relative, absolute, and mixed

M | pata Importing and Pre-processing

mporting data from various sources(C5V, test files, web data)
ta cleaning: removing duplicates, handling missing data, and standardizing formats
transfarmation: text-to-columns, data validation techniques
ing the "And & Replace® and  "Text Functions™({LEFT,RIGHT,
MID,CONCATENATE), Sorting and Filtering Data

Sl H/X& Page | 45
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Descriptive Statistics Using Excel .
9. Caleulating measures of central tendency:
10. Computing measires of dispersion: rang

Variation {CV) . islograms
11. Creating and Interpreting frequency distributions AT

miean, median, made ;
e, variance, standard devialion, Coefficie, o

12, Using Excel's "Data Analysis Toolpak” for basic statistical analysis

Advanced Spreadsheet Functions
1. Use logical functions: IF, AND, OR, IFERROR, ISNA S MATCH
- Lookup and reference functions: VLOOKUP, HLOOKUP, IND 4
3. Data aggregation technigues: SUMIFS, COUNTIFS, AVERAG i e
La 4. Text functions for data manipulation: TRIM, CLEAN, TEXT, RIGHT, ’
ta Visualization Techniques
5. Creating various chart types: bar, line, pis, scatter
6. Advanced charting techniques: combo charts, dual-axis charts _
7. Datavisualizationbestpractices:choosingtherightchart farmatting,and styling
8. Creating and customizing Pivot Tables and Pivot Charts
Dashboard Creation
9. Introduction te dashboards: concepts and components
10. Use Pivot Tables and Pivot Charts for dashboard elements
11. Apply eonditional formatting for dynamic visual cues
12. Create inter active dashboards with slicers and timeline i
[Text Books:
1. Mitchell, Tom M, Machine Leaming, 1st ed., McGraw-Hill, 1997,

2. Kalita, J, K., D, K. Bhattacharyya, and 5. Roy. Fundamentals of Data Science: Theory and Practi,
Elsevier, 2023,

3. Jose, Jeeva. Beginner's Gulde for Data Analysis using R Programming. Khanna Fublishing House, 2004,

4. Nelson, Stephen L., and E. C. Nelson. Excel Data Analysis for Dumimies, 3rd ed., John Wiley & Sox
2016,

5. Middieton, Michael R, Data Analysis Using Microser? Excel, 3rd ed., Thomson Brooks/Caole, 2004,
[Reference Boak:

6. Flach, Peter A. Machine Leaming: The Art and Science of Alganithms that Make Sense of D%
Cambridge University Press, 2012,

7. Duda, Richard O, Peter E. Hart, and David 6. Stork. Patter Glassification. 2nd ed., Johin Wiley & 5o
2007,

8. Haykin, Simon, Newra/ Netwarks and Leaming Machines. 3rd ed., PHI Learning, 2009,

9. Chollet, Frangois. Deep Laaming with Python, Manning Publications, 2018,

10. Bishop, Christopher M. FPatfern E-emgnﬂ.bnﬂndﬁ:liﬁ'meieamﬁng. Springer, 2005,

j‘_LGnndI!'EJIM,ilﬂn, Yoshua Benglo, i!:nd Aaron Courville, Deep Learning, MIT Press, 2016.

12. Géron, Aurélien. Hands-On Machine Learning with Scikit-Learn ang TensorFiow; Concepts, Toos, ¥
Technigues to Bulld Intefigent Systems, 15t ed., ORailly Media, 2017, |

13, Alexander, Michael, Richard Kusleika, and John Walkenbach, Excef 2019 Bibe. Joh Wiley & Sons, &
Sept. 2018,

14, Ragsdale, Cliff T. Spreadshee! Modeling and Decision dnalysis: A i
Anajytics. Cengage Learning Asia, 2015, Practical Introduction to 8.5
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DSEC-ILT | ——— N
Group-C: Elective.; | IL4T:AP | 3 Credits (15
yuel Programming-1 hours theory and
FH"‘SIHE'I Fu“da‘m'!l'l'.'mg &0 howrs |

t-End + Basic Back- practical)

! - SR | ,
(Gourse Outcomes: Upon competition of fha gpr e
! Course, students will be ;
1: Qeate wel Sructured and visually appealing web pages :-.Iingbz?rﬁi ond 58
. code lo create interactive web pages.
applications d be able to integrate third-party APIs into web

: To building scalable front-end applicatio
gl — 5
Unit Topics for theory anf%l“m'_'“_‘ﬁ'glﬁg React. js.

Proposed

Introduction to Web & Fy Lecture

“-Sta-:k DE?E‘{I
Web Development Overview, pmt‘nt
Full-Stack, Client-Server miwm of Developers: Front-End, Back-End,

tecture, HTTP
Stack Stacks: MERN, MEVN, Lamp. | /1P Protacols, Moderm Full-

HTML Elements, Tags, Attributes, St_:mantlc Tags (header, footer, section),
Lists, Tables, Forms, Media Tags: <img>, <video>, <audios. Form
y | Validation (basic), Accessibility Basics (alt text, labels),
€S53 - Styling Web Pages ' '
Eﬁﬁfmﬂr:; Pm& |:.n? \I’?Iua, Box Model, Display: block, inline, inline-
ﬁ””‘:-rm I"Elr'l-'l'_i F;seudu ning: static, relative, absolute, fixed, CSS Units (px,
s Fem), ~tlasses and psevdo-elements, Transitions &
Animations, CSS Framewarks:
Bootstrap: Grid System, Compaone Button, . Gri
ot Utliies penents{ Form, Grid, Link, Nav Bar
Tailwind CSS (basics)
JavaScript — Programming for the Web
Varlables: var, let, const, Data Types & Operatars, Contral Structures: if-
else, swikch, Loops: for, while, do-while, Functions & Arrow Functions,
Arrays and Array Methods (map, filter, reduce), Objects and JSON, DOM
I Manipulation: querySelector, addEventListener, Events: onClick, onSubmit,
onload, Basic Form Validation, Introduction to ES6 Features 4
Introduction to React.js (Front-End Library)
What is React? Why React?, 15X Syntax, Components: Functional vs Class
(focus on functional), Props and State, Handling Events, Lists and Keys,
Conditional Rendering, React Developer Tooks (extension)
Version Control with Git & GitHub
1xp | Git Instaliation & Configuration, Git Commands: init, add, commit, status,
log, Branching and Merging, Using GitHub for Repositories, Collaboration
- Workflow: fork, pull request, dd GitHub Pages (deployment)
Introduction to Back-End with Node.js & Eﬂl:nrmhu S
What is Node js?, npm and Package Management, Setting Up a i
Express, Handjﬁnél Rﬂs: GET, POST, Middleware (basic usage), Serving
Static Files
1y | Database Basics with MongoDB ' 4

trodu MongoDB vs SQL, Documents, Collections,
gammsﬁ,unc?ugﬂnﬂmﬂum using; MongoDB Compass (GUI), Mongo Shell

(CLI}, Cannecting MongoDB with Node.js, Mongoose Introduction and
Schema Design
| Mini Project : Build a small full-stack

Suggested Readings:
B i EE - . .
1. Bayross, Ivan, and Sharanam Shah. Wb Designing and Develapment: HTML, S5, JavaScript, JQuery,

— AJAY, PHE, and MySQL. BPB publications, 2010.

L fe—
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2. Crockfo i vt O Reilly Media: 2008,
3, allemmmﬁ'?fmﬁwmmmm mnlng}'ﬁﬂf .!.El?i:jmwfr ' with |
4. Banks, Alex, and Eve Porcell, (eaming React: Funcliona, cacq a,“n%
G*H;ﬂl'lll,l Hfd'ﬂ, 2020, = o _---__‘\r
Code: SEC-IV Python Programming AATAP [4 o
BCA- 3007T Pros (30 hoyy,
(For theory i:
Theory) 50 hour;
BCA-3007p Practical)
(For
Practical)
Max Marks; Theory: 100 (Int: 25; Ext: 75); Practical: 100 o
—— |

Course Outcomes: Upon competition of the course, students will be able to

CO1: Develop modular Pythen programs. ;

CO2: Apply suitable Python programming constructs, built-in data structures using Python libranes 1.
solve a problem.

CO3: Understand basic Data visualization and File handling in Python,

Course Outcomes after Lab Programs

CO1: Learn Basics constructs of programming in Python,

CO2: Learn functions in python.

CO3: Learn file handling, exception handiing and tkinter widgets and graphics.

Unit

Topics

Proposed
Lecture

Introduction

History and Application Areas of Python; Structure of Python Program;
Identifiers and Keywords; Operators and Precedence; Basic Data
Types and Type Comversion Statements and Expressions;
Input/Output Statements.

Strings: Creating and Storing Strings, Built-In Functions for Strings;
String Operaters, String Slicing and Joining; Formatting Strings.
Control Flow Statements: Conditional Flow Statements; Loop
Control Statements; Nested Control Flow; Continue and Break
Statements, Continue, Pass and Exit.

Functions: Built-In Functions, Function Definition and Call; Scope
and Lifetime of Varables, Default Parameters, Command Une
Arguments; Lambda Functions; Assert Statement; Importing User
Defined Module;

Mutable and Immutable Objects: Lists, Tuples and Dictionaries:
Commonly Used Functions en Lists, Tuples and Dictionaries, Passing
Lists, Tuples and Dictiananies as Arguments to Functions. Using Math
and MNumPy Module for List of Integers and Amays, Python
Classes/Object, Python Inheritance, Python Polymorphism, Python
Regx,

10

Files: Types of Files; Creating, Reading and Writing on Text
Files: The Pickle Module, Reading and Writing CSV Fijes, H:aﬁnm
Writing of C5V anddI;I‘ISGH ﬁ_ﬁﬁmmh&m .

Exception Handling: Try Finally Block, Raise

Hierarchy of Exceptions, Ad fs, Statement,

10

SR VLS
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python Thinter, Widgets, Geometry Man
pata Visualization: Platiing Varioy
charts: Sine and Cosing Cunves
_'_._H_"_.__._—.- -\...._...________-_.\__ —

;' m“it: : E::: :g n-:u Whether a number & a prime number,

3: Write a progeam |1EI-F"jd'r|rru|; M ralse to power n, where m and n are read from the user,
4

5

29er, GUI Application.
5 20and IDGraphics; Mistogram; Pl

i i W = Y
_ :.lrl?te 2 Program 1 print the summation of the following sories up ta n tems:1-243-445-

. Write 8 menu driven ram y s
built in functions, prog to perform the foflowing operations on strings using g

a. Find the frequency of 2 character
b. Replace a character by anather ¢
c. Remove the first occurrence of a
d. Remove all OCcurrences of a character from a Strimg.

6. Write a program that accepks bwo strings and returns the indices of all the oocurrences af

the second string in the first string as a list. If th ot ot I the first
string, then it should return -1 . If the second string Is prese:

- Using NumPy module write menu driven
3‘ E’:j“ a1 2y i driven program to do following
: maximum and minkm

Lab C. Dot product of 2 rrays. um values from an array
progr d. Reshape a 1-D array to 2-D array,

. Write a function that takes a sentence as imput from the user and calculates the frequency

of each letter. Use a variable of dictionary type to maintain the count,

9. Consider a tuple t1=(1,2,5,7,9,2,4,6,8,10). Write a program to perform following operations:

a. Print contents of t1 in 2 separate lines such that half values come on one line and
other half in the nest line.

b. Print all even values of t1 as ansther tuple 2.
c. Concatenate a tuplet2=(11,13,15) with t1.
d. Return maximum and minimum value from t1.
10. Write a function that reads a file filel and coples only alternative lines to ancther file file2.
Alternative lines copled shoulkd be the odd numbered lines,
11. Write a Python program to handle a Zero Division Error exception when dividing a number
by zero.
12. Write a program that reads a list of integers fram the user and throws an exception if any
numbers are duplicates.
13. Write a program that makes use of a function to display sine, cosine, polynomial, and
expanential curves.
14. Take as input In the months and profits made by a company ABC over a year, Represent
this data using a line plot. Generated line plot must indlude X axds label name = Month
Number and Y axis label name = Total Profit.

in @ string,
haracter in a string.
character from a strindg.

b |

:

Text Books:

1. Taneja, Sheetal, and Naveen Kumar. Python Programming: A Modwlar Approach with Graphics,
Database, Mobile and Web Applications. Pearson, 2017,

2. Venkatesh, Nagaraju Y. [ntroduction to Python Programming. Khanna Publishing House, 2021.

3. Python Programming Using Problem Solving Approach-ReemaThareja, Ckfored University Press latest
edition

O ed., O'Reilly, 2015

1. Downey, Allen, Think 2nd ed., ! . )

2 Dmlr;ﬁ, Bob, Anfnrmdmm to Python for Absclute Beginners. Cambridge University Press, 2015,

3. Guttag, John. [ntroduction to Computation and Programming Using Fython. 2nd ed., PHI India, 2016,

___4._Pythan Programming- A Modern Approach Vamshi Khurand, Pearson, 2010
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de: p VAC-I1 T T
- I " "
30084 Yopn and Physieal fitness
T & Note: Al the theoretical contents shal

delivered through the practical workshop
only. No class room teaching Is encouraged |
this course, S .

Max Marks: 100; Practical: 100 marks

Course Outcomes: Upon compel] nts will be able to
€O 1. Understand -,rag:'g ggmﬁaﬂ ;:;hi?::“mml:g;llcaﬂms for haolistic well-being.
€O 2. Explore subtle energy systems and thelr role in enhancing heaith through yogic PRACEES,
CO 3. Examine various paths of yoga to foster self-realization and spiritual growth.
CO 4. Master the Eight Limbs of Yoga for physical, mental, and spiritual harmony.
CO 5. Apply yogic principles to manage psycho-somatic ailments and promote resilience.

Unit = Proposed
b Lecture
Yoga: Meaning and definition =
Importance of yoga in 21% century, Introduction to Yogic Anatomy 2nd
Physiclogy, Yoga & sports, Yoga for healthy lifestyle, Types of Yoga:-
Hathayaga, laya yoga, mantra yoga, bhaktiyoga, karma yoga, jnana yoga,
raj yoga, Study of Chakras, Koshas, Pranas, Nadis, Gunas, Vayus and its
I application In Yogic practices, Ashtang Yoga:-Yama, niyama, asana,
pranayama, Pratyahar, dhama, dhyan, Samadhi, :Benefits, Utilities & their
psychological impact on body and mind. According to yoga concept of
normality in modern psychology, concept of personality & its development,
yogic management of psycho-somatic ailments: frustration, anxiety,
depression
Sports for Physical Fitness: Meaning and definition
Physical Activity-Concept, Benefits of Participation in Physical Activities,
Compenents and Significance of Physical Fitness-Health, Skill and Cosmetic
Fitness, Types of Physical Activities-Walking, Joaging, Running, Calisthenics,
II Rope Skipping, Cycling, Swimming, Circult Training, Weight training, 16
Adventure Sports, Principles of Physical Fitness, Warming Up, Conditioning,
Cooling Down, Methods to Develop and Measure Health and Skill related
components of Physical Fitness, Measurement of Health Related Physical
Fitness (HRPF)
Physical Wellness: Concept, Components
Types of wellness: psychalogical, social, emotional, and spiritual, Significance
LI | ith reference to Positive Lifestyle, Concepts of Quality of Life and Body
Image, Factors affecting Wellness, Wellness Programmes

MNutrition and Weight Management

Concept of Nutrients, Nutrition, Balanced Diet, Dietary Alds and Gimmicks,
Energy and Activity-Calorie Intake, Energy Balance Equation, Obesity-
IV | concept, Causes, Obesity Related Health Problems, Weight Management
through Behavioural Modifications

16

12

16

Text Books / References:
e Anand O.P. Yog Dawra Kaya Kalp. Sewasth Sahitya Perkashan, Kanpur,2022.

Brown, J.E. Nutrition Now Themson-Wadsworth, 2010,

Corbinet. A.l. Fitness & Wellness-Concepts, McGrawHill, Publishers, New York., 2017
Kamilesh, M.L. & Singh, M.K.{ Physical Education( Naveen Publications) latest edition.

Kansal, D.K. Textbook of Applied Measurement, Evaluation & Sports Selection. Sports
& Spiritual Science Publications, New Defhl, 2015,

e Kumarl, Sheela, 5., Rana, Amita, and Kaushik, Seema, Fitness, Aerabics and Gym
Operations, Khel Sahitya, New Delhl, 2020
s Lumpkin, A. Introduction to Physical Education, Exercise Science and Sports Studies, g

Bl GV &//Zé& Page |




o Sarin N. Yooa Dawara Rogon Ka

MeGraw HIll, New York, US4 3019

Upchhar, Khel Sahitya Kendra
Savard, M. and C. Svec The gogy Shape Solution to Weight Loss and Weliness: The
Apples & Pears Approach (g Losing Weight, Living Langer, and Feeling Healthier. Atria
Books, Sydney, Australia,

Siedentop, D. Introductign to
Companies Inc., New York, Usa,

Srl Swami Ramas, Breathing, Sadhana Mandir Trust. Rishikesh.
Swami Ram Yoga & Married Ljfe Sadhana Mandir Trust, Rishikesh

Phiysical Edul:aH-un,. Fitness and Sport, McGraw Hill
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eSS OL+T:A4P |2 credic
de: P VAC-III B| Sports Managemen! . o b
e Note: All the theoretical contents shal Lo T
delivered through the practical workshop m : }
anly, Mo class room teaching IS encouraged
this course. | .

Max Marks: 100; Practical: 100 marks

Course Outcomes: Upon students will be able to

CO1: Demonstrate a ﬁpmﬁm‘ﬂ:ﬂ:ﬁ;ﬁg I;‘ sports management principles, including

organizational structures, legal and ethical considerations.

C02: g;ahﬂtﬂ miarketing smﬁnﬁﬁmmmp opportunities in the sports industry,
ective branding and promotional campalgns.

CO3: Apply financial maﬂagﬂfl':ll'lfﬁl tEdII‘IFqLHEI:g gnahr:l! revenue streams, control costs, and make

informed investment decisions in sports organizations. .

CO4: Utilize sports analytics tools and technology to enhance perfarmance evaluation, strategic

planning, and fan engagement initiatives. :

CO5: E'F'I'IH'IEEiIE Course concepts thmugh I:ll'al:ﬁ'ﬁil aw|tamr demonstrating the Eb"lt‘ﬁ" to address

real-world challenges in sports management scenarios,

CO6: Apply thecretical knowledge to practical scenarlos through case studies and projects, fostering

critical thinking and problem-solving skills in sports management contexts,
Unit | Topics Proposed
Lecture

devising

Introduction to Sports Management

Definition and scope of sports management, Significance of sports,
management in soclety and its evalution over time, Crganizational structure
I of sparts; amateur, professional, and non-profit entities, Roles and 16
responsibilities of key personnel; managers, coaches, and agents,
Governance bodies in sports: FIFA, 10C, and NCAA, Legal issues: contracts,
negotiations, Intellectual property rights, Ethical considerations: fair play
and doping

II Sports Marketing and Sponsorship

Uniqeee aspects of sports marketing, Fan engagement strategies, Target
audience identification and segmentation, Branding strategies for sports 16
teams and athletes, Sponsorship and endorsement deals, Negatisting and
managing partnerships, Event management: planning, organizing, and
promoting sports events
III Financial Management in Sports

Revenue generation in sports: ticket sales, broadcasting rights,
merchandise sales, Financial models: budgeting and forecasting, Cost
management: player salaries, facility expenses, operational costs,
Investment opportunities in sports, Rk management techniques specific
1o sports organizations

v Sports Analytics and Technology

Introduction to sports analytics, Evaluating player performance, Devising
game strategies, Fan engagement through technology, Analytical
techniques: statistical analysis, data visualization, predictive modeling, Key 16
performance Indicators(KPIs}in sports, Applications of analytics: talents
counting, injury prevention, performance oplimization.

xt Books:

1. Pedersen, P.M,, Thibault, L., & Pedersen, P.M.(2019). Contemporary Sport Management. Human
Kinetics, '

12

2. Hoye, R., Smith, A. C. T., Nicholson, M., et al. (2021), Sports Ma ‘ :
Applications, Rot ‘ nagement: Principles and

3. Chelladural, P., & Kerwin, 5. (2017). Introduction to Sport Management: Practice
Human Kinetics. Theary, and :

4. Hoye, R., Cuskelly, G.,& Nichalson, M.{2019). Sports Governance: A Guide for Sport Organizations
rganizations.

= AN g




ng: A Strategic Perspective, Pearson
7, Cotett P FEARr, W.(2019).The Spansarship Handbook Essential Tools, Tipsand
Techniques for Sponsors and Sponsership Seekers. Kogan Page
g, Fullerton, 5. Jf;g & z::_"'*-_ 0. C.(2019).5ports Marketing: A Practical Apgroach. Routiedge,
g, Conrad, M.(2019). Winning in Sports Businese: Essential Marketing, Finance, and
Management Strategies. Routledge, '
McCarty, L. A, & McPherson, G. (2019), sports Event nagement;
i, Ererince: foutetye Event Ma nt: The Caribbean
11. Brown, l;;;., Rascher, D., & Leeds, M.A(2017). Financial Management in the Sport Industry.
12, Winfree, J. A., & Rosentraub, M, 5, (2017). Sports Fina
Entertainment, and the Remaki

nce and Management: Real Estate,
ng of the Business, Taylar & Francis

e

e
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S TOLATAP | 2 credits

e: [* | WAC-III C Disaster Management ours | V60
cA-3009- Note: All the theorctical contents shall be practicaly
delvered through the practical worksh cal)
mode only. No class room  leaching
| encouraged In Lhis course, = - —
Max Marks: 100; Practical: 100 marks
Course Outcomes: Upon competition of the course, students will be able Lo
CO 1. Articulate the eritical role of disaster management In reducing risks and enhancing resflience
€O 2. Identify and describe key institutional frameworks and processes In disaster management,
CO 3, Conduct risk assessments and develop disaster management plans for specific scenariors
CO 4. Activities in Em disaster Management and tralni = =
Unit | Topics = " Proposed iy
Practical hours
Concepts and Terminologies ]
Understanding Key Concepts of Hazards, Disasters; Disaster Types and
Causes (Geophysical, Hydrological, Meteorological, Biological  and
I | Atmospheric; Human-Made); Global Trends in Disasters - Impacts (Physical, 16
Social, Economic, Poltical, Emnvironmental and Psychosocial); Defining
Vulnerability{Physical  Vulnerabilty: Ecomnomic  Vulnerabllity;  Social
Vulnerabllity)
Key Concepts of Disaster Management Cycle
Components of Disaster Management Cycle (Phases: Response and
II Recovery, Risk Assessment, Mitigation and Prevention, Preparedness 16
Planning, Prediction and Wamning); Disaster Risk Reduction (DRR),
Community Based Disaster Risk Reduction
Initiatives At National and International Level
Disaster Risk Management in India and At International Level: Related
II | Policies, Plans, Programs and Legislation; International Strategy for Disaster 12
Reduction and Other Initiatives
Emergency Management
ExplosionandAccidents(Industrial, Nuclear, TransportandMining)-
Spill{OlandHazardous Material); Threats (Bomb and Terrorist Attacks) -
IV | Stampede and Conflicts 16
Training and Demonstration Workshops (At Least Two Workshops) Be
Organized in Association with the NIDM, NORF, NCDC, Param Miitary, Fire
Brigade, CISF, Local Administration Elc,
Reference Books:
1. Clements, Bruce W, Disasters and Public Health: Planning and Response. Elsevier, 2000,
2. Duncan, K., and C, A, Brebbla, editors. Disaster Management and Human Health Risk: Reducing sk,
Improving Outcomes. WIT Press, 2009,
3. Singh, R. B, editor. Matural Hazards and Diaster Management: Vulnerabilty and Mitigation. Rawal
Publications, 2006.
4. Ramkumar, Mu. Geological Hazards: Causes, Consequences and Methods of Containment, New Indi2
Publishing Agency, 2009,
5. Modh, 5. Managing Naturai Disasters: Hydrological, Marine and Geological Disasters, Macmillan, 2010.
6. Carter, Nick. Disaster Management: A Disaster Manager’s Handbook. Asian Development Bank, 1931.
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. Hm:aETnuaiLsemm Scheme (NSS) hours of
delivered th thearetical contents shall practical)
mode oot 0N the practical workshop)
er.cnuﬂ‘;ﬂll the 258 room  teaching ¢

n
_—iarks: 100; Practical: 100 marks = Course. N | = ==
ree Outcomes: Upon competiton of the course, students wil be abi fo — |
Q08 e ervice Scheme (o6, 1 anding ofthe history, phlsophy, and objectives o the
grudents will be able to -u;gan:l' thereby fostering increased social awareness and patriotism amang them.
Coz: ok Ize and canduct various M55 programmes and activities effectively and
through & U 1@ importance of leadership and team building.
co3: Sudents will develop skills in community mobilization and partnership bulding.

c04: Students will appreciate the importance of volunteerism and ! i,
be able to understand rale of community el shramdan in societal developme

VAC-IIT —————— .
ﬂﬁ MJ OL+T:4P 2 credits (60

Unit | Topics Fropased
Practical Hours

Int;nducthr[ and Basic Concepts of NS5

National Service Scheme (NSS) - history, philosophy, and fundamental

1 | concepls, aims and objectives, providing clarity on the organization's 16
overarching goals, Symbols of NSS - Emblem, flag, motto, song, and

badge; Organizational structure of NSS

NSS Programmes and Activities

Diverse programmes and activities conducted under the aegis of the

Natinal Service Scheme (NSS); Significance of commemorating important 16

days recognized by the United Mations, Centre, State Government, and

Univarsity; Examination of the methodology for adopting willeges/slums

and conducting surveys; Financial pattemns of the NS5 scheme

Community Mobilization

Dynamics of community mobilization within the framework of the National

I | Service Scheme (NSS); Functioning of community stakeholders; The

conceptual lens of community development

Volunteerism and Shramdan in the Indian Context:

Roles and Motivations within the NS5 Framework

Ethas of volunteerism and shramdan (voluntary labor) within the cultural

IV | context of India and the framework of the National Service Scheme (NSS); 16

Metivations and constraints shaping volunteer engagement; Role of NS5

volunteers in initiatives such as the Swakch Bharat Abhiyan and Dighal

India
References:
1. Ministry of Youth Affairs and Sparts, Government of India, (2022). National Service

Scheme (NS5) Manual,
3, Agarwalla, S. (2021).NSS and Youth Development. Mahaveer Publications

3. Bhattacharya, P. (2024).Stories Of NSS(English Version), Sahityasree.
4. Borah nn?nd Borkakoty, B. (2022). NSS in Socicecanomic Development. Unika

Prakashan.

5. Wmd[ml.h H'i E‘
voluntears in volu
1-16. ucation-The Third Dimension Needs and Aspirations

6. Saha, A. K. (2002). Extension Ed
L-—-— of ll.hn;'*rtlian mfrur. Jpurnal of Social Sciences, &3), 209-214,

w A N

12

|

Admas, G. (2024). The mctivation '“.rd eéngagement of student
pteerism at the University of Gondar, Discover mm 1),
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[ -:iuugts '
k.

| VAC-IIIL E o T e = OL+T:4P 2 crediy; i
| National Cadet Corps (NCC) | hours (%

Note: Al the theorctical contents shall bej Practicay)

delivered through the peactical workshop mode;

only. No class room teaching is encouraged in

| this course, . — G = e

Max Marks: 100; Practical: 100

marks m ) -
Course Outcomes: Upon Dot Rion of the course. students w 1 be able o
: competdion of the course, students will be a .

mﬁr command a group, foster discipline, and work collaboratively towards achieving shared

CO2: Mastery of Grace and Dignity in Foot Drill Performance Leamers would demonstralc an
understanding of how these qualities enhance performance and foster teamwork within 2 group
setiing.

CO3: Proficent Weapon Handing and Safety Adherence Learners would showcase a thorough
understanding of the aticalty of safety measures, emphasizing accident prevention through strict
adherence to safety protocols,

CO4: Enhanced Tactical Awareness and Strategic Decision-Making Learners would gain the abilty to
ma‘-:elﬂnmm decisions and effectively utilize terrain features to gain tactical advantage during

Unit | Topics Proposed
1 Practical Hours

Overview of NCC, Bs history, aims, objectives, and organizational
structure, Incentives and duties associated with NCC  cadetship;
Manewvers: Foot drill, Word of Command, Attention, and stand at ease,
I and Advanced maneuvers like tuming and sizing; Parade formations: 20
Parade line, open line, and dosed line; Saluting protocls, parade
conchsion, and dismissal procedures. Marching styles: style march, double

tmé march, and slow march

Weapon Training, Handling fire ams, Introduction and characteristics of
the, 22 rifle; Handling Rrearm techniques, emphasizing safety protocols
and Best practices,

10

i Map Reading (MR): Topographical forms and technical terms, including
rebief, contours, and gradients, crucial for understanding terrain features; 10
Cardinal points , magnetic variation and grid convergence

Feld Craft & Battle Craft (FC & BC): Fundamental principles and
techniques essential for effective field and battle craft operations; Methods
of judging distance, including estimation, pacing, and visual cues

References:

1. DGNCC Cadet's Hand Book-Common Subjects-AlWings

2. Trwari, R.(2019). NCC: Grooming Feefing of National Integration, Leadership and
Discipline among Youth. Edwin Incorparation,

3. Chhetri, R. 5{2010).Grooming Tomorrows Leaders, The National Cadet Corps,

4. Dir ral National Cadet Corps(2003). National Cadet Corps, Youth in
Adtion

5. %'amh;ﬂL Ravi(2024). The NCC Days, Notion Press.

w & hog
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15.4 semester IV

: CIX  Breemee———— __
ea-4001 T cosyeten P AN Startup "P'Lm'ﬁr' E “Credits (30
" r <104 i e th - g
¢ Marks: 100; Theary: 100 (Int: 35; gx; 75) e ours theory)

pax M : = Xt 75)
rse Qutcomes: Upan competition of the TS, e — = -
ol understand basic building blocks of muﬂgﬁg.::w will be abie to
rs W‘“‘?ﬁ’ fhzf:;f;nﬂlp‘;:"“”*? -'fﬂd translate it into a viable business model
oo Imﬂnts FHibeIndn entrepreneurship eco system and take relevant benefits from the

. Kpow the legacy of family busi ; By
co4: t nesses and key differentiatio
gperatians, build a team from scratch and scaling the mmﬁ:ﬁ from entreprencurship stabilizing

co5: Understand then nuances of operating a startup - low budget marketing
Gt fropics Purposed

s
Introduction To Entrepreneurship & Family Business: P
Deﬁni'l*n:m and Concept of Entrepreneurship, Entreprenewr Characteristics
. Classification of Entrepreneurs, Role of Entrepreneurship in Economic ¥
Development-Start-Ups, Knowing the Characteristics of Eamily Business with
Discussion on Few Indian Cases of Family Business [ike Murugappa, Dabur,
Wadia, Godrej, Kirloskar etc.
pst= Evaluating Business Opportunity:
Sources of Business Ideas and Opportunity Recogni Guesstimating the
1 Market Potential of a Business [dea, Feasmlﬁin ﬁmﬁ”ﬁ the Idea, Iﬂ;gustrv, ’
Competition and Environment Analysis
Building Blocks of Starting Ventures:
- Low-Cost Marketing using Digital Technologles, Team Bullding from Scratch, a
Venture Funding, Establishing the Value-Chain and Managing Operations,

Legal Aspects like IPR and Compliances

Start-Up Ecosystem:

Components of the Start-Up Eco system Including Incubators, Accelerators,
v Venture Capital Funds, Angel Investors etc., Various Gowt, Schemes Iike Start- 8
Up India, Digital India, MSME etc,, Sources of Venture Funding Avallable in

India, Source of Technology, Intellectual Property Management

Text Boolks:
1. Startup India Learning Frogram. Start Up India, waww,stadupindia.gov.n.

2. Roy, Rajeev. Entrepreneurship. Oxford University Press, 2022, . _
Ireland, R, Duane, and Bruce R. Baminger. Entrepreneurship: Successfully Launching MNew

3
Ventures, Pearson Publishing, 2020,
j t, Sage Publishing, 2022,
Agarwal, Rafiv, Family Business Managemen i . ; s

4,
5, 7 the Startup Ecosystem in
o ::Hm ﬁl:ar}w?ﬂ o Famiy Busiesses: Their Survival Beyond Three Generations. 158

___ Working Paper Serles, 2011,

e :
5
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tﬂd!: |
?fﬁ:;;:: 211; 5 Credits (45 hoy,,
and = CC-X Computer Networks 3L+T:4P theory and 60 hoyp,
BCA-4002p practical)
_{for practical) -

Max Marks; Theory: 100 (Int: 25; Ext: 75); Practical: 100

Course Outcomes: Upan competition of the course, students will be able ta

CO1: Understand the fundamental concepts of computer networks and their applications.

CO2: Develop problem-selving skills related to netwark design, implementation, and troubleshooting,

CO3: Implement Network Protocols

€04: Configure Netwark devices,

Unit Topics Purposed
lectures

Introduction To Computer Networks: =)

Cwverview of Computer Networks: Definition and Objectives, Applications and

Examples of Network Components and Architecture, Data Communication

Companents and Characteristics, Data Representation and Data Flow.

Network Models: 051 Model; Layers and Functions, TCP/IP Model: Layers and

I Functions, Comparison Between 051 and TCR/IP Models.

Network Topologies: Physical Vs. Logical Topologies, Common Topologies: Star,

Ring, Bus, Mesh, Hybrid, Advantages and Disadvantages of Each Topology.

Data Transmission: Guided and Unguided Media, Analog Vs. Digital Signals,

Transmission Modes: Simplex, Half-Duplex, Full-Duplex, Bandwidth and Latency.

Metworking Devices: Routers, Switches, Hubs, Bridges, Gateways,

Functions and Configurations of Each Device.

Data Link Layer and Networking Protocols:

Data Link Layer Fundamentals: Functions of the Data Link Layer, Framing, Ermor

Detection, and Error Correction, Flow Control Mechanisms.

Ethernet: Ethernet Standards and Frame Structure, MAC Addressing and ARP,

Ethernet Switching: Basic Concepts and Methods,

Netwaork Protocols: Introduction to TCP/IP Protocol Sulte, 1P Addressing: Tpvd 1

and Ipvé Sub netting and CIDR Notaticn. Address Resolution Protocol (ARPYLARP

Cperation and Table, ARP Spoofing and Security Considerations.

Virtual LAN(VLAN): Concept of VLAN, VLAN Tagaging and Configuration, Benefits

and Use Case,

Metwork Layer and Transport Layer:

Network Layer: IP Routing: Static Vs, Dynamic Routing, Routing Protocols: RIP,

OSPF, BGP, Network Address Translation (NAT).

Transport Layer: TCP Vs, UDP: Characteristics and Use Cases, TCP Handshake |

and Connection Management, Flow Control and Congestion Control in TCP.

III | Congestion Control Algorithms: Techniques: Slow Start, Congestion 11

Avoidance, Fast Retransmit, Fast Recovery, TCP Variants: TCP Reno, TCP Vegas.

Quality of Service (QO0S5): QOS5 Principles and Mechanisms, Differentiated |

11

Services (DIFFSERV) And Integrated Services (INTSERV). Network Security
Fundamentals: Threats and Vulnerabilities, Basic Security Mechanisms: Firewalls,
VPNS, And Encryption. .

Application Layer and Emerging Technologies:

Application Layer Protocols: HTTP/HTTPS: Structure and Operation, FTP,
SMTP, POP3, IMAP: Protocols and Uses, DNS: Domain Name S e
Resolution. Network Applications: Web Browsing, Email Cﬂnhnunlm'[ﬁtein”nl] Hie
Transfer, VOICE OVER IP (VOIP) And Streaming.

Emerging Technologles: Software-Defined Metworking (SDN), Network Function 12
Virtualization (NFV), Internet of Things (I0T) and #s Impact on Netwarking,
Network Management: SNMP; Simple Network Management Protocal, Network
Monitoring Tools, and Techniques.

Future Trends in Networking: 5G and Beyond, Network Automation and Artificia

Bl rﬁ(/ M/ ;\;/‘&7 page |58
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r

¥ iﬁtﬂﬁeﬁm In Networking,

| {onrgure Basic Network Seitings;
: Settings:
ﬁ%w Condiguration ”
2. Subnet Mask and Goateway Settings
ament Nelwork Protocols:
3. Write a simplc Pylhon script to perform DHS resalution.
4, Implement a basic HTTP client-server application,

Simufation;
5, Use network simiiilation tools (e.g.,Cisco Packet Tracer) to design and simulates |
network 1opotogies, ' it
6, Configure routers and switches In a simulated environment.
\Performance Measurement.
iab 7. Hﬁm network pedormance using tools Mke “ping’, traceroute, and
Hiperf®,
ams
prog? 8. Analyze network traffic using Wireshark,
Impfament VLANS:

9, Configure VLANS on a switch and verify using simulation tools.

ot Up a Simple Web Server;

10. Deploy a basic web server and configure HTTP/HTTPS access.

Network Security Lab;

11, Implement basic firewall rules and VP configurations, Perform vulnerability
scanning and analyze results,

Network Troubleshooting:
12, Dizgnose and resobre common mnebwork Bsues,
13. Use troubleshooting commands and techniques to fix connectivity probiems. |
Text Books:

ion, 2011,

1, Tanenbaum, Andrew 5., and David J, Wetherall, Computer Metworks, Sth ed,, Pearson Education,

2. Kurose, James F., and Kelth W. Ross. Compuler Nelworking: A Top-Down Approach. Bth ed., Pearson,
2021,

1, Comer, Douglas E. Computer Networks and Intemets. Gth ed., Pearson, 2014,

4. Shay, Wiliam A. Understanding Communications and Networks. 3rd ed., Cengage Learning, 2004.

Reference Books:

1. Forouzan, Behrouz A. Data Communications and Networking. Sth ed., MoGraw-Hill Education, 2012,

2. Peterson, Larry L., and Brece 5. Davie, Computer Nelworks: A Systems Approach. 6th ed., Morgan

Kaufmann, 2019.

e CC-XT gn and Analysis of FLmnr Credits (45 hours
-4003 T hms eory)

Max Marks: 100; Theory: 100 (Int: 25; Ext: 75)
rse Outcomes: Lipon competition of the course, students will be able to

mi Understand the basic algerithm designing paradw-m

i 'ﬂﬁthEhaSi:hnmuiedge-nnhnumanHﬁEHnahﬂﬂt 4 4

£03: Sy nthesize efficient algorithms in common design situations and real-life problems.

Unt  Tropics Fuiposed

[ ectures
What s an algerithm? Design and performance analysis of algorithms, time

fﬂfﬂﬁﬁ&g rﬁhmﬁ?ﬂ} to measure growth of a function and application to

I meail.r:': :m;qmﬂ'ﬂ' uI; H&Tﬁm sort, selection sort, insertion sort, matrix

multiplication, ‘ e
| Recursion: Basic concept. Analyss of recursive m

;| The Divide & Conquer Design TEMRE o o masimum and minimum, m 11

~—__[The general Bina
ﬂ/ H}"’zé\?i Page | $9

11




Tsort, quick sort, Best and worst case analysis for the mentioned SRS

Strassen’s matrix multiplication. Lower bound for comparison-based sorting. 1

The Greedy Design Technique: The general conoepl. Applications ta = iy

Knapsack problem, finding minimum weight spanning trees: Prim's and Kruskals

algorithms, Dijkstra's algorithm for finding single source shortest paths problem. .

The Dynamic Programming Design Techmique: Dynamic Programming with

Examples Such as Knapsack. All Pair Shortest Paths -Warshal's and Floyd, The

general concept, all pair shortest paths problem (Floyd -Warshall's algorithm), 0/1

1 | Knapsack problem, Resource Allocation Problem, Longest Commeon Sub-sequence. 11

Graphs: Terminology used with Graph, Data Structure for Graph Representations:

Adjacency Matrices, Adjacency Ust, Adjacency. Graph Traversal: Depth First Search

and Breadth First Search, Connected Component.

Backtracking, Branch and Bound with Examples such as Travelling Salesman

v Problem.Computational Intractability: Overview of non-deterministic akgorithms, P, iz

NP, NP-Complete and NP-hard problems.

Text Books:

1. Cormen, Thamas H., et al. fnfroduction to Akporthmis. 3rd ed., PHI Publication, 2003,

2. Horowitz, Ellis, et al, Fundamentals of Cormputer Algorithms, University Press (1) Pvt. Lid,, 2012.

3. Levitin, Anany. Jntroduction fo the Design and Analysis of Algonthms, 3rd ed,, Pearson, 2012,

4. Design And Analysis of Algorithm, Gajendra Sharma, Kanna Book Publishing, 2010

Reference Books:

1. Aho, Alfred V., John E. Hoperoft, and Jeffrey D. Uliman. The Design & Analysis of Computer Akgonthms.
Addison Wesley Publications, 1983,

2. Kleinberg, Jon, and Eva Tardos, Algonthm Design. Pearson Education, 2006,

3. Computer Algorithms, Sara Base, Alien Van Gelder, Pearson Education, 2003

Code: CC-XII Artificial Intellipence L+T:4P 3 Credits (45 hours
BCA-4004T eory and 60 hours
BeA-Uopy P cal)

Max Marks: 100; Theory: 100 (Int: 25; Ext: 75) ; Practical : 100
Course Outcomes: Upan competition of the course, students will be able to
€01: Understand the characteristics of rational agents, and the environment in which they operate,
and gain insights about problem-solving agents.

CO2: Gain insights about Uninformed and Heuristic search techniques and apply them to solve

Search applications.
C03: Appreciate the concepts of knowledge representation using Propositional logic and Predicate

c2lculus and apply them for inference/reasoning.
C04: Obtain insights about Planning and handling uncertainty through probabilistic reasoning and |

fuzzy sets,

CO5: Obtain a basic understanding of the AI domains and their applications and examine the legal and ethica!|
issues of Al

Linit Topics rurpuﬁzd
ectures

Introduction to Al

What is AI? Intelligent Agents: Agents and environment, the concept of Rationality,

I the nature of environment, the structure of Agents. Knowledge-Based Agents: 9
Introduction to Knowledge-Based Agents, The Wumpus World as an Example

World. Problem-solving: Problem-solving agents.

Advanced Search Technigues

Uninformed Search: DFS, BFS, lterative Deepening Search. Informed Search: Bost

qp | First Search, A* search, AD* search. Adversarial Search & Games: Two-player zero-
sum games, Minimax Search, Alpha-Beta pruning. Constraints and Canstraint a2

Satisfaction Problems (CSPs), Backtracking search for CSP, Evolutionary Search

Techniques: Introduction to evolutionary algorithms, Genetic algorithms, |

= P %/ H.L—-"/(&, page | 60




" | Logleal Reasoning ang 1y,

pppiicationss of Elitonary search in ap

Certalp
Logic: Proprianal foge, Flest -ty tlr-rr'tllrm

crence, Unilication ap | .
:ﬂmltﬂnrh Truthy trmlnl|rr|l1:|l1!::‘1-_mru"mﬂ

M,
Strlpes; Manding Unee i o,
Introduction to Fuzry oe theory,
= | pomalns and Applicationg g Al

pomains in AL Introdicying, 0 Machine |
pmtural Longuage Processng, Ly Nl:u:;ﬂl Hel

Systems: The architoctype anel rolo
Legal aned Ethical Jones,:

v

I, ML Trivedi, A Clansicag s

2. Hitsson Mils J, Antificial Intedligonce:

: Hun-rnunntnnl'c reasaning,

f borgie, Progusitional versay, (st -oeder
Farver) thalnlng,
sy, Intraihiactin

Bt kirard chalning,
0 b Planning: Blocks Werkd

Probabilistie reasaning,

arning, Computer \ision, Fabotles,
wrarks, aned Uhelr Applications, Expert

of tepert systoms ine | stidies,
N Contirne, rekated b Af, ek #
Tﬂi BEMi

A newr Synthesfs Publ
Inc. San Francisco, CA, 158M; 978.1 ynthests, Morgan Kaufmann Publishers

3, Dan W Pallerson, Introduct
Learning 2010,

4. Raliv Chopra, Data Science w
Leaming, Khanna Book Publishing Company,

peference Books:

1. M.C. Trivedi, Introduction to AT am Machine
Company, 2024,

2. Russell, 5. and Nervig, P., “Artificial Intefigence

Prentice Hall

3. Van Hirtum, A. & Kolski, C.(2020). Constraint Satisfaction Problems: Algorithms and

Applications, Springer

-55-860467-4,
o Lo Artificial Intelligence & Expert Systems, PHI

Ith Artificial Intelligence, Machine Learning and Deep

2034,

Learning, Khanna Book Publishing

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

Company, 2024,

- A Modern Approach”, 3rd edition,

12

12

gL L
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~ Code: e A= Tt F Credits (3
E‘H::E;E el leﬂéjurtlnn to Machine Learning LATi4P ﬁ:“ﬁu tm
BCA-4005P lprattlta!] '
(For practical) . o ———-_|
Max Marks; Theory: 100 (Int: 25; Ext: 75); Practical: 100 il
Course Outcomes: Upan competition of the course, students will be able to Nl

CO1: Define and explaln machine learning concepts, types, and basic metrics. )

CO2: Implement and apply supervised learning techniques {e.g., KNN, Linear Rggrﬁ&lnn. alll-'rd Lngastl_c _
Regression) and un supervised learning methods (e.9., K-Means, Hierarchical Clustering, Association
Rubes),

CO3: Develop and evaluates implemachine learning models{e.q,, Perceptron, single-layer neural networks) ang
analyze and apply appropriate machine leaming algorithms depending on the problems with some rea).
world data,

Course Outcomes after Lab Programs:

CO1: Implement and evaluate supervised leaming techniques, including K-Nearest Neighbors, linear |
regression, and logistic regression, and measure mode! performance using accuracy, precision, recall
and F1 score,

ICO2: Apply and visualize clustering algorithms such as K-Means, hierarchical clustering, and DBSCA Non data
sets, This practical application helps you understand their real- world use.

ICO3: Perform dimensionality reduction using Principal Component Analysis (PCA) and interpret the results,
CO4: Develop and assess classification models using random forests, support vector machines, and neural

networks.
CO5: Demonstrate ensemble learmning concepts through bagging with random forests and boasting with the
AdaBoost algorithm.
Unit Topics Proposed
Lectures
Introduction to Machine Learning:
Introduction; Definition, History and Application of Machine Learning, Types
of Machine Learning: Supervised, Unsupervised, Semi-Supervised, and
I Reinforcement Learning. Labeled and Unlabeled Dataset. Supervised 7

Learning Tasks: Regression vs. Classification, Learning Framework: Training,
Validation and Testing of ML models. Performance Evaleation Parameters:
Confusion matrix, Accuracy, Precision, Recall, F1 Score, and AUC.

Supervised Learning and Unsupervised Leaming:

Regression: Linear and Non-linear Regression, Logistic Regression.
Classification: Naive Bayes, K-Mearest Meighbors, Decision Trees. Linear
model: Introduction to Artificial Neural Networks, Perceptron Leaming
Algorithm, Single Layer Perceptron, Introduection to Support Vector Machine B
for linearly separable data. Clustering: K-Means, Hierarchical Clustering,
DBESCAN, Clustering Validation Measures. ML Applications:  Ethical
Considerations in Machine Learning, Case Study and Real-world Applications.

1, Implement inear regression on a data set and visualize the regression
ling,

2. Implement logistic regression on a binary dassification data set and
plot the decision boundary.

3. Implement and evaluate the performance of Decision tree 1D3/Cart
classifier for any given dataset,

Lab 4, Implement and evaluate the performance of the Naive Bayes

Prog Classifier on a given dataset.

rams 5. Bulld and evaluate a random forest classifier using a numerical
dataset.

6. Implement a support vector machine for linearly separable classes
and visualize the margins and decision boundary.

7. Implement K-Means clustering on a pelnt dataset and visualize and
evaluate the clusters.

8. Implement hierarchical clustering on a dataset and plot the )

Pelea— V W/@ Page | 62




_— dendrogram.
- implement DESCAN 3
9. tL"EF' chsetars. clustering on a dataset and visualize and evaluate
10, Perform Principal Components Analysis (PCA) and apply any one or
more dassifiars 1o show the performance variation with or without
feature reduction, ek
11, Build @ single layer perceptron model 1o class
ify AND, OR, and XOR
problems (may use TensorFlow, Keras) and visualize their decision
boundaries. Also evaluate &z performance.
e _____;_1*_ Demanstrate the concept of boosting using the AdaBoest algorithm.
1, |, Tom M. Machine Learning. 1st ed., McGraw-Hil, 1997.
J.E:E-_L:ED- K. Bhattacharyya, and 5. Roy, Fundamentals of Data Sclence: Theary and Fractice.
Elseviar, £Uid.
Rajiv. Machine Leaming and Machine Intefigence, Khanna Publishing House, 2024,

3, Choprd, :
4. Jose, Jeeva, Introduction to Machine Leaming. Khanna Publishing House, 2023.

peference BoOKS: ,
1. Fach, Peter A. Machine Leaming: The At and Science of Alonithms that Make Sense of Daia.

Cambridge University Press, 2012,
2. Duda, Richard O, Peter E. Hart, and David G. Stock. Aalter Classification, 2nd ed., John Wiley & Sons,

2007,
3. Haykin, Simon, Meural Metworks and Leaming Machines. 3rd ed., PHI Leaming, 20073,
4. Challet, Frangais, Deep Learning with Python. Manning Publications, 2018.
5, Bishop, Christopher M. Patfern Recognition and Machine Learming. Springer, 2006.
6 Goodfellow, 1an, Yoshua Bengio, and Aaron Courville. Degp Leaming. MIT Press, 2016.
7. Géron, Aurslien. Hands-On Machine Leaming woth Seikit-Learn and TensorFlow: Concepls, Toals, and

Technigues to Budd Inteligent Systems. 1st ed., O'Reilly Media, 2017.
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ode: BCA- SEC-V roup-B: Elective-IT IL+T:AP
40067  (fo ata Visuallzation

eory) an
4006P
for practical)

x Marks; Theory: 100 (Int: 25; Ext: 75); Practical: 100

Course Qutcomes: Upon completion of the course, the student will be able to
CO1: Understand the fundamentals of data visualization and its importance.
CO2: Understand visual perception and its impact on data interpretation.

CO3: Explore the ethical considerations and challenges In data visualization.
ICO4: Study different types of visualizations and their appropriate uses.

COS: Utilize Power BI to create and customize various types of visualizations.

Unit  [Topics Proposed

clures

e

ntroduction to Data Visualization )
inition and importance of data visualization-Role of data visualization in
ecision making- Types of data (numerical, categorical, temporal,
eographical)- Data visualization process (data collection, exploration, analysis,
alizatio tion)- Cha and [imitations of data visualization

ualization tools & Data Story telling

erview of Visualization Tools {e.g., Excel, Tableau, PowerBI, Python)-
paring and contrasting features and Use Cases among these toals.

ples of Data Story teling: Marrative and Context-Best Practices foq

board Layout and Interactivity

gning Effective Visualizations
111 rinciples of Good Visualization Design - Understanding and Using Color in
visualizations = Importance of Data Modeling in Visualization

Introduction to PowerBI Interface and Basics

1. Installation and Interface overview

2. Exploring the Power BI workspace: Ribbon, panes, and
Canvas,

3. Importing data from Excel and C5V files,

4. Introduction to multiple data scurces
3. Baskc report creation: Adding visuzls and saving a repart.

Data Transformation and Preparation
1. Using Power Query Editor
2. Cleaning data: Remaving duplicates, handling missing values,
Lab 3. Transferming data: Splitting columns, changing data types,
Progran FER@MENGg Columns.
< 4. Merging and appending queries,
5. Creating custom columns and calculated columns

ta Modeling
1. Creating relationships between tables

2. Identifying and resolving data Inconsistencies
3. Creating calculated columns and measures

ating Basic Visualizations

1. Creating various chart types (bar, column, line, pie, area,
etc,)
2. Formatting and customizing visualizations

blishing and Sharing Reports

—.—'_.-.-rr
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g 1. Publishing a repart to Power Bl Service.
2. Sharing reports and dashboards with team members,
3. Setting up data refresh schedules and managing permissions,

Text Books:

1. Knaflic, Cole Nussbaumer. Storvteling with Data: A Dot Visualztion Guide for Business
Profisssianals, Wiley, 1st ed,, 2015,

2. Tufte, Edward. The Visual Diplay of Quantitative Information, Graphics Press USA, 2nd ed.,
2001.

Reference Books:

1. Healy, Kieran, Data Wsualization: A Practical Introduction. Princeton University Press, 2018,

2. Ferari, Alberto, and Marco Russo. Analyzing Data with Power BI and Power Pivot for Excel,
Microsoft Press, 15t ed,, 2017,

3. Knight, Devin, et al. Microsoft Power Bf Complete Reference. Packt Publishing, 1st ed., 2018,
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> EC-VI r-nuphﬂz Elective — II
eb Programming-II

anced Full-Stack Development

1L+T:4P

ax Marks: 100; Theory: 100 (Int: 25; Ext: 75); Practical: 100

Course Outcomes: After competition of the course student will b= able to

C01: Understand and implement MongoD8 as a NoSQL database for scalable applications.
C02: Develop a deep understanding of Node.js and Express.js for server-side development.
CO3: Understand security best practices

CO4: Equip with modern DevOps practices such as CI/CD, environment variable management, and tloud '
de

ployment using Vercel, Netlify, Render, and Herokus

Unit

Topics

Proposed
Lectures

Advanced JavaScript & ES6+

Destructuring, Spread & Rest Operator, Template Literals, Promises and
Felch API, Async/Await, Closures and Scope, Hoisting and the Execution
Context, Modules: import/export

Advanced React.js

useEffect Hook, React Router: BrowserRouter, Routes, Route, Link vs
Navlink, Forms in React, Controlled vs Uncontrolied Components, Lifting
Stat\lv: Up,}ﬂuntext API for Global State Management, Introduction to Redux
{opticnal

s

Back-End API Development with Node.js + Express

RESTful APT Principles, Route Parameters and Query Strings,
Request/Response Cycle, Creating APIs with Express, Middieware (Morgan,
BodyParser, Helmet), Error Handiing Middieware

Authentication and Authorization

User Registration & Login, Hashing Passwords with berypt, 150N Web Tokens
(J]WT) for Auth, Protecting Routes, Session vs Token-Based Auth, Role-Based
Access Control (REAC)

Advanced MongoDB + Introduction to SQL

Advanced Queries: $gt, $It, $in, $or, Indexing in MongoDB., Aggregation
Pipeline Basics, Relational Database Overview, Introduction to
MySQL/PostgreSQL, CRUD Operations In SQL, SQL Joins, Group By, Order By,
Testing Tools & Practices

Postman for API Testing, Writing Unit Tests with Jest (Basics), Test-Driven
Development (TDD) Basics,

Deployment & Hosting

Hosting Front-End on Vercel / Netlify, Hosting Back-End on:Render | Railway
[ Cyclic, Heroku (if available}, CI/CD Concepts (basic intro only), Using .env
for Environment Variables, Connecting Front-End and Back-End in Production

v

Web Security Basics

Comman Web Vulnerabilities, X55, CSRF, SQL Injection, Input Validation and
Sanltization, HTTPS, CORS, and Secure Headers, Using Helmet and CORS in
Express, Rate Limiting

Capstone Project

A full-stack application with:Front-End: React, Back-End: Express.js,
Database: MongoDB (or with SQL integration), Auth: JWT or

Sessions Deployment: Live and Public

Project Ideas:

. E-Commerce Website

Job Board

Task/Project Management Tool

Blogging Platform

—

I
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T+ Real-Time Chat App (using Socket, o)
i cubramanian, Vasan, Prg Mg = —

W HN stﬂ[d':.
nd Node. Apress, 2019, : Full Stack web A
2 ﬂnquea Shama. Full Stack pp Development with Monge, Express, React,

n, Ethan. Web De.

clopment wﬁe‘mmu';:u With MERN. Packt Publlishing, 2021.

o'Reilly Media, 2015, and Express: Leveraging the JavaSeript Stack, 2nd ed.,
Casciaro, Mario, and L uciang Mamming, Noge

5. Mardan, Azat. Pro Express s, Apress, g0yq - De0" Pattems. 3 ed,, Packt Publishing, 2020.

= M—

Code: EC-V Design Thinking and Innovation [L+T:0P 2 Credits (30 hours
P-I:A-“MBT theurlr]

Max Marks: 100; Theory: 100 (Int: 25; Ext: 75)

Course Outcomes:

C01: Propose real-time innovative product designs and choose appropriate frameworks, strategies, techniques
during prototype development.

C02: Observe and assimilate unstructured information to well framed solvable problems.,

C03: Know wicked problems and how to frame them in a consensus manner that s agreeable to all

stake holders using appropriate framewaorks, strategies, techniques during prototype development.

C04: Analyze emational experience and inspect emoticnal expressions to better understand users while
designing innowative products

Unit ~ Topics Proposed

Lectures

Basics of Design Thinking: _
Concept of Innovation and its Significance in Business, Creative Thinking
Process and Problem Solving Approaches, Dﬁigp Thinking Approach and its
Objective, Design Thinking and Customer Centricity — Real World Examples
I |of Customer Challenges, Use of Design Thinking to Enhance Customer 5
Experlence, Parameters of Product Experience, Alignment of Customer
Expectations with Product, Discussion on Global Eqm E_tﬂﬂEE like Airbnb,
Apple, Ideo, Netflx etc, Four Stages of Design Thinking Process -
| Empathize, Define, Ideate, Prototype, Implement. __

Learning to Empathize and Define the Problem:

tion Process — How can students
Know the Importance of Empathy in ,[]f'b'g"'“.__.' Observing and Assimilating

Develop Empathy Using Design . Discussion and

I | Information, Individual Differences & “m“wm"ﬁ Gm:r';d Appreciation of ’
Adtivities to Encourage the Urﬂﬂﬂaﬁdmﬂ]’d:fﬂmmmn of Wicked Problems

Individual Differences, Wicked S

- Solutians.
| around us and the Potential Impact of their

Ideate, Prototype, and Iﬂ'li’“'“"mt: Thinking, Concept of a8
ing, Sysiems
I Templates of Ideation like Hgﬂﬁﬂu?ﬂn Wicked Problems?, Mapping

— | Emﬁ'lstnrmlng-ﬁm to RE;K_I_‘__.—-———'—
-




[ Customer Experionce for ldeation, Know the Metheds of Prototyping,

Pu of Rapld Prot implementation.

1. Brown, Tim, Change by Design: How Design Thinking Transforms Organizations and Inspires
Innovation. Harvard Business Review Press, 2008,
2. Krishnan, R. T., and V. Dabholkar, § Steps fo Jnncvation, Collins Publishing, 2013.

eference B.nnh:
1. C Migel. Desi . Bloomsbury, 2011,

Feedback, Re-Design & Re-Create: T
v Feedback Loop, Focus on User Experience, Address Ergonomic Challenges,
User Focused Design, Final Concept Testing, Final Presentation - Solving 7
Problems through Innovative Design Concepts & Creative Solution
Text Books: -

3. Balaguruswany, E. Developing Thinking Skilis (The Way to Success). Khanna Book Publishing Company,
2023
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