PROGRAM STRUCTURE, CREDITS, AND SYLLABUS
Oof
BACHELOR IN COMPUTER APPLICATIONS (BCA)
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THREE / FOUR-YEARS UG DEGREE
IN
BACHELOR IN COMPUTER APPLICATIONS WITH MULTIPLE ENTRY/
EXIT OPTIONS
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UNDER GRADUATE DIPLOMA IN COMPUTER APPLICATIONS
BACHELOR IN COMPUTER APPLICATIONS

BACHELOR IN COMPUTER APPLICATIONS (HONOURS)

BACHELOR IN COMPUTER APPLICATIONS (HONOURS WITH RESEARCH)



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 languages 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 potentially start entrepreneurial ventures.

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.



Program Outcomes (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.

P0‘3 — Use modern tools, techniques, and computing resources for modeling and
solving real-world problems, with an understanding of their 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 @ member or 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.




Program Specific Outcomes (PSOs)

BCA with Specialization in Artificial Intelligence and Machine Learning

1.

PSO 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.

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

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

PSO 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.

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

PSO 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.

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 efficiently.

PSO 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.

PSO 6 — Ethical Data Practice: Demonstrate awareness of legal, ethical, and privacy
issues related to data collection, storage, analysis, and sharing, adhering to data governance

and responsible Al practices.
N
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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) 10+2 (Arts with mathematics/ Agriculture/ Bio/ Science/ Commerce)

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

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

6.2 BCA(Honours with Research): BCA Degree with 8 CGPA (and Summer Internship/
Capstone Project-1I of 4 credits) as per the prescribed regulations

7. Abbreviations and Definitions:

TABLE-I
L+T Lecture + Tutorial
TH 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 &
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 Il
1 Hr. Practical (P) per week 0.5 Credit J
9. Semester-wise Credit Distribution:
TABLE-III
, ——s
Discipline | Generic Skill Value }I
Core Specific | Elective | Enhanceme Ability Addition | Total
Sem. | Course | Elective | Course | nt Course Enhancement Course | Credits
(cc) Course (GEC) (SEC) |Course (AEC)| (VAC)
(DSEC)
1 8 - 2 5 2 2 19
11 12 - - 7 - 2 21
IT1 11 3 - 4 - 2 20
IV 15 3 - 2 - - 20
v - 15 - 6 - . 21
VI 4 10 - 4 i 19
BCA Honours
VII 5 8 3 4 - - 20
VIII - 12 - 8 = . 20
BCA Honours with Research
VII 8 8 - 4 " . 20
VIII = - 20 - - 20
Z—
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10. Category-wise Credit Distribution:

TABLE-1IV
Certificate D!'Ss‘gg"'.::" Generic | Skill Ability Value
/ P Elective |Enhancement|Enhancement| Addition
Core Course| Elective
Diploma (CC) Course Course Course Course Course Credits
/ (DSEC) (GEC) (SEC) (AEC) (VAC)
Degree
UG 40+4*
Certificate *Credits
in 20 0 2 12 2 4 through
Computer Summer
Applications Internship
80+4*
*Credits
UG Diploma ;’;';ﬁ“mgehr
in Cqmp.uter 46 6 2 18 2 6 Internship
Applications /
Capstone
Project-1
BCA Degree 50 31 2 28 3 6 120
BCA
(Honours) 55 51 5 40 3 6 160
Degree
BCA
(Honours
with 58 39 2 52 3 6 160
Research)
Degree

11. Additional Credits:
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.

11.

2

*A student who exits after second year will always carry additional 4 credits (not

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

12. 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.

Fho— Mz({\
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12.3

12.4

125

12.6

12.7

12.7.1

12.7.2

12.7.3

12.7.4

12.7.5

12.8

12.9

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

interdisciplinary knowledge to students.

skill Enhancement Course (SEC): These cours
skills, hands-on training, soft skills, etc., to enha

Except for the summer Internship mandatory for Ce
all other Internships/ Projects/ Dissertations define

SEC.

Ability Enhancement Course (AEC): Ability Enhancement Courses (AECs) are
designed to broaden a student's knowledge and understanding beyond their core
discipline, offering a variety of subjects to enhance their overall 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 specific

languages.

Value Addition Course (VAC): These COUrses
Indian Knowledge systems, constitutional values,
education, Yoga education, Health and Fitness education,

digital and technological solutions, and similar courses.

skill-Based Course/ Work-Based Vocational Course/ Social Responsibility
& Community Engagement / Internship/ Apprenticeship/ Capstone project
Skill-Based Course: A specialized course aimed at enhancing technical and
practical expertise in computer applications.

Work-Based Vocational Course: A VO
vacations, focused on building practical, industry-relevant skills.
Social Responsibility & Community Engagement: Involvement with an NGO or

contributing to social initiatives and applying

community-based organization,
computer application knowledge to solve real-world challenges.

Internship/Apprenticeship: A professional internship or apprenticeship offering
hands- on experience in a relevant field.

Capstone Project: A capstone project to integrate the skills and knowledge gai
so far through the program.

Major Project: A substantial, independent work based on practical application and
theoretical understanding that demonstrates proficiency in core CS concepts and

skills.
Research Project / Dissertation: Research, analysis, and practical application

contributing to a specific area of computer science.

es are aimed at imparting practic|
nce the employability of students,
rtificate in Computer Application
d in the scheme will fall under

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

cational course during the summer

ned
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13. Structure, Courses and Credits

Do

(“3/ L

Table V
[ [ Discipline Skill Value
Core Course Specific Ability Addition T
i i otal
Li‘;el (cC) and |Elective Course ngenc Elective Enhgncemen Enhancement| Course | . o
Semi| o4 cedits | (DSEC)and | Course(GEC) |t ourse | course (AEC) | (VAC)
credits and credits (SEezra" and credits | and
credits credits
CC-1
Mathematical
Foundation for SECT En\:ﬂgn-n"ll en
Computer GEC-I Pr c%blghm Solving AEC - I b ISCfEI'I p
I Science-I ) Indian Knowledge (THe' g'_qge,sz) General English-1 and
(Tgcfnz) AN 2 ' (TMH: 2 lsystainabilit|  *°
y
Computer }
S Architecture (H; &
o (TH: P;3:2)
CC-1I
or i SEC-II
Mathematical , %
Inttgoduc CociniateH T Ogject One{\ted
Le r:; Computer ORI
" Science-II using Java
CCjIV ) Indian
- Constitution
I e SECII (TH; 2) | 21
.CC-’V . Web
s Technologies
%ﬁzﬂf‘ (TH: P; 1:1)
(TH: P;3:1)
Note: Summer Internship of 8 weeks/ 120 hours to exit with Certificate (4 credits)
Specializations: Group A- Artificial Intelligence & Machine Learning
Group B-Data Science
Group C- Full Stack Management
Group-A:
CC-vI Elective-I:
Probability and DSEC-I
Statistics Feature VAC—1IL
(TH; 3) Engineering — -
(TH: P;1:2) A/B/C/D/E
CC-viI Group-B: Yaga and
Interme| Database Elective-I: SEC-IV i;!:ysrcal
ppp | diate | Management DSEC-II ) Python ) < "‘35;”
Level Systems Basics of Data Programming D_p o te! 20
(TH: P;3:2)| Analytics using (TH: P; 2:2) A
S dsheet Managemen
preads "
. Be4i /NSS/ NCC
coam O Pilid)
Software Group-C: ®:2)
Enaifieer Elective-I: F
gineering
Web Programming I
(TH: P;1:2)
CC-IX Group-A: Elective- SEC-V
v Entrepreneurshi I i Design Thinking )
p and Startup DSEC-IV and Innovation - 20
QL Ecosystem | Introduction to " (TH; 2)
Lﬂ/ Page | 5




H: 2 Machine Leaming
T ) (TH: P;1:3) i
CC-X ‘
Computer |
Networks -
(TH: P;3:2)
De%q-wxgnd Group-!;; Elective-
Analysis of -
Algorithms D_SEC'Y .
(TH; 3) Data Visualization
. (TH: P;1:2)
CC-X11 Group-C: Elective-
fici II:
Artificial
Intelligence DSECLVI
(TH: P;3:2) Web
Programming-I1I |
(TH:P;1:2)

Note:1. Summer Internship/ Capstone Project-1 of 8 weeks/ 120 hours (4 credits) i's mandatory for all: )

2. Summer Internship/ Capstone Project-I is mandatory to exit with Diploma in Comput-er APpllcahon
to continue for the fifth semester. In case of reentry or continuation of the degree, credits will be awa
under predefined SEC in the fifth semester

Higher
Vv Level

Group-A:
Elective-III:
DSEC-VII
Neural Network
(TH:P;3:2)

Elective-IV:
DSEC-VIII
Digital Image
Processing
(TH : P's 3¢ 2)

Elective-V:
DSEC-IX
Natural Language
Processing
(TH:P;3:2)

Group-B:
Elective-III:
DSEC-X
Introduction to
Data Science

(GH:P;3:2)

Elective-1Vv:
DSEC-XI
Time Series
Analysis
(TH: P; 33 2)

Elective-Vv:
DSEC-X11
Machine Learning
(TH; P;3:2)

SEC-VI

Quantitative

Techniques
(TH: 2)

SEC-VII
Summer
Internship/
Capstone
Project-1
[done in
summer
break after
fourth
semester]
(P;4)

Major Project

[Evaluation in
sixth

semester)

al—




ns
an

CC-X111
Generative Al

(TH: P;2:2)

Group-A:
Elective-VI:
DSEC-XIII  Deep
Learning for
Computer Vision
(TH: P;3:2)

Elective-VII:
DSEC-XIV

Predictive Analysis

(TH: P:3:2)

Group-B:
Elective-VI:
DSEC-XV
Big Data Analytics
(TH: P;3:2)

Elective-VII:
DSEC-XVI
Exploratory Data
Analysis

(TH: P;3:2)

SEC-VIII
Major Project
[Initiated in
fifth
semester]

(4)

AEC - 11
Soft Skills

(TH; 1)

19

Note: 1. Student may exit with BCA degree .
2. Summer Internship/ Capstone Project-II is mandatory to reenter or continue for the seventh se

In case of reentry or continuation of the degree, credits will be awarded under predefined SEC in the
seventh semester.

mester.

[
|
i
|

BCA (Honours)

Specialization: Artificial Intelligence & Machine Learning (Group A)
Data Sdience (Group B)

(Honour
5)
Advance
d Level

VIII

Group-A:
CC-X1V
Optimization
of Machine
Learning
(TH: P;3:
2)

Group-A:
Elective-VIII:
DSEC-XVII
Explainable
Artificial
Intelligence
(TH: P;3:2)

Elective-IX:
DSEC-XVIII
Evolutionary
Algorithm
(T; 3

Group-A:
GEC-I
Social Network
Analysis
(TH; 3)

Group-B:
CC-xXv
Python for
Data Science
(TH: P; 3:

2)

Group-B:
Elective-VIII:
DSEC-XIX
Business
Intelligence &
Analytics
(TH: P;3:2)

Elective-IX:
DSEC-XX
Data Mining &
Warehousing
(TH; 3)

Group-B:
GEC-III
Advanced
Statistical
Methods for
Data Science

(TH; 3)

Dissertation
[Evaluation in
eighth
semester]

SEC-IX
Summer
Internship/
Capstone
Project-II
(P;4)

20

Group-A:
Elective- X:
DSEC-XXI
Speech
Recognition
(TH: P;3:2)

SEC-X
Dissertation
[Started in
seventh
semester]

(8)

20

Bfu

—
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Elective- XL:
DSEC-XXII
Augmented
Reality & Virtual
Reality
(TH: P;3:2)

Elective- XII:
DSEC-XXIII

Security Aspects

of Machine
Leamning
(TH; 2)

Group-B:
Elective- X:
DSEC-XXIV
Advanced Data
Visualization
(TH: P;3:2)

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

Elective- XII:
DSEC-XXVI
Data Security &
Privacy
(TH; 2)

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

Group-A
Elective - IX:
DSEC-XXVII
Evolutionary
Algorithm
cC-xav (TH; 3)
Advanced
Data Analysis Elective — X:
Tools DSEC-XXVIII
(TH :2P ; 2 ! |Speech Recognition S?:Eﬁrr)?
_ i P23:2 o
VII (Honour ) (TH: P ) Internship/
s with Group-B Capst p
Researc Elective — IX: et Tl |
. s DSEC—)O(D(' Project-II (4)
Advance| Research Data Mining &
d Level | Methodology |  Warehousing
(TH; 4) (TH; 3)
Elective — X: DSEC-
DO Advanced Data
Visualization
(TH: P;3:2)
SEC-X1I
Research
VIII Project/
Dissertation
(20)

.——'-'-’-/
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14. Semester-wise Structure, Courses, and Credits

Note: In Course Code 'T” denotes theory Paper Code, P’ denotes practical Paper

Code, and 'R’ denotes Internship/Project/Dissertation Paper Col'»

TABLE-VI P
14.1. SEMESTER-I
Sl. |Course | Course (L+T) .
i P [Credit
i i C t
1 cc-I |BCA 1001T Ma_lthemattcal Foundation for Computer 3 0 3
Science - I
BCA 1002T
- i 3 4 5
2 CC-1I BCA 1002P Computer Architecture
3 GEC-I [BCA 1003 T |Indian Knowledge System 2 0 2
BCA 1004T
- i i 3 4 5
4 SEC-I BCA 1004p Problem Solving Techniques
5 AEC-I% |BCA 1005T |General English — I 2 0 2
6 VAC-I |BCA 1006 T |Environmental Science and Sustainability 2 0 2
TOTAL 19
Note: AEC™: Alternative NPTEL/SWAYAM Course
TABLE-VII
14.2 SEMESTER-II
sl1. | Course| Course (L+T) .
No.| Type Code Course Title ™ P [Credit
1 CC-IIT |BCA 2001 T Mafthematlcai Foundation for Computer 3 ol 3
Science —II
BCA 2002T
2 CcC-1v BCA 2002P Data Structures 3 4 5
BCA 2003T .
3 cCc-v BCA 2003P Operating Systems 3 2 4
BCA 2004T : " : g
4 SEC-II BCA 2004p Object Oriented Programming Using Java 3 4 5
BCA 2005T
SEC- i
5 C-I11 BCA 2005p Web Technologies 1 2 2
6 VAC-II [BCA 2006 T |Indian Constitution 2 0 p
M TOTAL 2q

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 8 weeks/

120 hours in the summer break after the second semester are mandatory. (Cocle - BCA 2007 R)

- V}’“/X&
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TABLE-VIII
14.3 SEMESTER-III
[
Sl. |Course | Course (L+T)
Title P [Cred;
No. | Type Code conrse TH dit
1 CC-VI |BCA 3001T | Probability & Statistics 3 0| 3
2 CC-VII |BCA 3002T | Database Management Systems I |4{ 5
BCA 3002P
3 | CC-VIII |gca 3003 T | Software Engineering 3 (0 3 |
DSEC-I |BCA 3004T | Group-A: Elective-I F4 3
BCA 3004P | Feature Engineering
5 | DSEC-II Group-B: Elective-I 1 [4] 3
gg: gggg; Basics of Data Analytics using
Spreadsheet
6 DSEC- |BCA 3006T | Group-C: Elective-I 4] 3
IIT  |BCA 3006P | Web Programming-I
7 | SEC-IV |BCA 3007T | Python Programming 2 | 4
BCA 3007P
8 VAC-III |BCA 3008 P | Yoga and Physical Fitness/ Sports/ Disaste] 0 4 2
A/B/C/D/E Management/NSS/NCC
TOTAL 20

Note: In third semester student will select either Group-A (Specialization in Artificial
Intelligence and Machine Learning) or Group-B (Specialization in Data Sciences) or Group-(C
(Specialization 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.

TABLE-IX
14.4 SEMESTER-IV
Sl. |Course| Course
Course Title (L+T) | p Icredit
No. | Type Code TH
1 CC-IX | BCA4001T | Entrepreneurship and Startup Ecosystem 1 |9 2
BCA 4002T
2 CC-X BCA 4002P Computer Networks 3 |4| 5
3 CC-X1 | BCA4003T | Design and Analysis of Algorithms 3 0| 3
BCA 4004T = "
4 CC-XII BCA 4004P Artificial Intelligence 3 4 5
BCA 4005T | Group-A: Elective — IT
5 |DSECNV BCA 4005P | Introduction to Machine Learning | 1 4 3
BCA 4006T | Group-B: Elective — II
3® | PSECV | Bca 4006P | Data Visualization 1 |4| 3
BCA 4007T | Group-C: Elective — IT
7 | DSECVT | pea 4007P | Web Programming-I1 1 |4 3
8 SEC-V | BCA4008T | Design Thinking and Innovation 2 |ol 2
Summer Internship/ Capstone Project-I* (to be done in the summer break after I
semester and will be credited in fifth semester {
TOTAL | 20

Gb—
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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 Academic 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 L+T :
No. Type Cide Course Title ( 4 )| P | Credit
v IBCAS001T | Group-A Elective — III: Neural
1 | PSECVIlgcn 5001p | Network ¥ |®] 2
\11|BCA 5002T | Group-A Elective — IV: Digital Image
2 |PSECVIIE s s002p | Processing ol
1y [BCAS003T | Group-A Elective — V: Natural
3 | DSECIX BCA 5003P | Language Processing 2 4 ¥
_y [BCA5004T | Group-B Elective — III: Introduction to
4 | PSECX laca 5004P | Data Science . 5% 3
BCA 5005T | Group-B Elective — IV: Time Series
> | PSECX |gca 5005p | Analysis i |4 3
71 [BCA 5006T | Group-B Elective — V: Machine
6 [DSEC:XI BCA 5006P | Learning 2 4 3
7 SEC-VI [BCA 5007 T | Quantitative Techniques 2 0 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) | - - -
TOTAL 21
TABLE-XI
14.6 SEMESTER-VI
Sl.| Course| Course \ Course Title (L+T) P | Credit
No. Type Code j M,s@ TH
1 CC-XIII _ |BCA 6001 T’|Generative Al 2 4 4
2 |DSEC-XIII [BCA 6002T |Group-A Elective — VI: Deep Leaming 3 4 5
BCA 6002P |for Computer Vision
3 | DSEC-XIV |BCA 6003T |Group-A Elective — VII: Predictive 3 4 5
BCA 6003P |Analysis
4 | DSEC-XV |BCA 6004T |Group-B Elective — VI: Big Data 3 | 4 5 1
BCA 6004P |Analytics
5 | DSEC-XVI |BCA 6005T |Group-B Elective — VII: Exploratory Datal 3 | 4 3
BCA 6005P |Analysis
|6 | SEC-VIII |BCA 6006R [Major Project (Started in Sth Semester) 0 |8 4
7 AEC-IT _ |BCA 6007 P [Soft Skills 0 |2 1
TOTAL \ 19
&’/r Page| 11
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Note:

14.6.1

14.6.2

Stude

nt may exit with three-year

Applications.

120 hours

To re-enter or con
Degree program, one Sk

Summer Internship/ Cap
in the Industry/ Research oOr

mandatory. It is

tinue BCA (Honou
ill Enhancement -
stone Project-1I of 4 credi

to be done in the summer break a
enth semester.

rs/ Honours w
Course (SEC) in the form of
ts of Eight Weeks/
Academic Institute is
fter sixth semester

and will be evaluated in the sev

14.6.3 The earned credits of the Summe
be awarded under predefined SEC in
TABLE-XII

14.7 BCA (Honours) SEMESTER — VII Specialization:

r Internship/ Capstoné
the seventh semester.

Bachelor Degreé in Comp

uter

ith Research)

Project-1I will

Group-A: Artificial

Intelligence and Machine Learning
Sl.| Course | Course . (L+T) i
No.| Type Cole Course Title ks P | Credit
BCA 7001T o g
1 | CCXV  |gca 7001P Optimization of ML 3 |4 5
" BCA 7002T |Group-A Elective — VIII: Explainable
2 [DSECXVII g 7002p |Artificial Intelligence 3 |4 3
DSEC- Group-A Elective — IX: Evolutionary
3 XVIIL BCA 7003T Algorithm , 3 0 3
4 GEC-II |BCA 7004 T |Sodial Network Analysis | 3 0 3
Summer Internship/ Capstone Project— IL
5 SEC-IX |BCA 7005R |(done in the summer break after VIth 0 8 4
semester)
6 Dissertation Work (Evaluation in 8th
Semester) B ) -
TOTAL 20
TABLE-XIII
14.8 BCA (Honours) SEMESTER — VII Specialization: Group-B: Data Science
Sl. | Course | Course
No.| Type Code Course Title (L;-I-'Ir) P | Credit
BCA 7006T|
1 CC-xXV BCA 7006P Python for Data Science 3 4 B
BCA 70071 Group-B Elective — : i
2 | DSEC-XIX ve — VIII: Business
BCA 7007P| Intelligence & Analytics 3 |4 5
3 | psecxx [Bca 700sy] Group-B Elective —IX: Data Mining &
Warehousing 3 10 3
4 GEC-III |BCA 7009T[ Ac!vanoed Statistical Methods for Data e
Science 3 0 3
SEC-IX [BCA 7010R Summer Internship/Capstone Project- II (done |
Z the summer break after VIth semester) (doeln 0 8 4
Dissertation (Evaluation in 8th Semester) el _
TOTAL \ —
A 20
)d\/\g / Page 1




TABLE-XIV

14.9 BCA (Honours) SEMESTER - vIIr =~

Sl.| Course | Course - ol L;T :
No. Type Code Course Title ( it )| P | credit
x1 [BCA 8001T| Group-A Elective — X: Speech FEr
1 | DSECXA lach 8001P | Recodrition - % |

. BCA 8002T| Group-A Elective — XI: Augmented
2 |PSEEXMI5ch 8002p | Reality & Virtual Reality o i
DSEC- Group-A Elective — XII: Security aspects
3 XXII1 ECA8005T] of Machine Learning £ 0 .
4 DSEC-  |BCA 8004T| Group-B Elective — X: Advanced Data 3 |4 5
XXIV_ |BCA 8004P | Visualization
3 BCA 8005T| Group-B Elective — XI: Cloud Computing
> |PSECXXV l5a 8005P | for Data Analytics = ™| B
DSEC- Group-B Elective — XII: Data Security &
6 VI BCA 8006T] Privacy 2 |0 2
g SEC-X  |BCA 8007R| Dissertation (Started in 7th Semester) 0 |16 8
TOTAL 20
TABLE-XV

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

Sl.| Course | Course L+T) 5
No. Type et Course Title ( - P| Credit
BCA 7011T -
1 CC-XVI BCA 7011P Advanced Data Analysis Tools
2 | CC-XVII |BCA 7012T| Research Methodology 4
DSEC- Group-A
3 | soom PCATOIST| Eiertive — IX: Evolutionary Algoritihm
4 DSEC- [BCA 7014T | Group-A 3 |4 5
XXVIII |BCA 7014P | Elective — X: Speech Recognition
DSEC- Group-B
2 XXIX BCA 7015T] Elective — IX: Data Mining & Warehousing 3 0 3
6 DSEC- |BCA 7016T | Group-B 3 4 5
XXX |BCA 7016P | Elective — X: Advanced Data Visualization :
Summer Internship/ Capstone Project-II
7 SEC-XI |BCA 7017R | (done in the summer break after VIth 8 4
semester)
8 Dissertation (Evaluation in 8th Semester) o =l -
| TOTAL 20
Pl
Page | 13



TABLE-XVI

14.11 BCA (Honours with Research) SEMESTER-VIII

Sl. Course Course [Course Title Credit
No.Type Type
1 | SEC-XII BCA 8008RDissertation (Started in 7th Semester) 20
TOTAL 20

Bl
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15.1 Semester 1
CC-I Mathematical Foundation for Computer 3L +T'OP| ﬁg‘&fﬁ
Science — I 4 (:}'15 hour,
l
Max Marks: 100; Theory: 100 (Int: 25; Ext: 75) —),
Course Outcomes:Upon completion of this course, students will be able to:
CO1: 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.
CO3: Understand how mathematical principles provide succinct abstractions of computer science
Problems and help them to efficiently analysis,
C04: Understand Eigen values, Eigen vectors, 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
Diagrams, 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,
i Closures of Relations, Warshall’s algorithm. 11
Functions, properties of functions (domain, range), composition
of functions, surjective (onto), injective (one-to-one) and
bijective functions, inverse of functions.
Exponential and Logarithmic functions, Polynomial functions,
Ceiling and Floor functions.
Counting and Recurrence Relation:
Basics of counting, Pigeonhole Principle, permutations, combinations,
Binomial coefficients, and Binomial Theorem.
II 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
m 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.
Matrix Algebra:
Types of matrices and their algebraic operations such as addition,
subtraction, and muitiplication. 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 Cramer’s Rule. Eigen values, eigenvectors, Cayley-
Hamilton Theorem.
Texi'Bo i?o’fr;l.an B., Busby R., and Ross S., Discrete Mathematical Structures, 6th Edition, Pearson Educ”
2. ﬁs}\la rsingh, Graph Theory with Application to Engineering and Computer Science, Prenti® ;
India, 1979.

@l §/ w page|"
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4. Garg R., Engineering Mathematics, Khanna Book Publishing Company, 2024,
5. Garg R., Advanced Engineering Mathematics, Khanna Book Publishing Company, 2023.
Reference Books:
1. G”malff'f Ralph P. and Ramana B. V., Discrete and Combinatorial Mathematics: An Applied Introduction,
5Sth Edition, Pearson Education, 2007.

2. ;{noc'jsgn ziéﬁgneth H. and Krithivasan Kamala, Discrete Mathematics and its Applications, McGraw Hill,
ia, 1

3. West Douglas. B., fntmdtfction to Graph Theory, 2nd Edition, Pearson Education, 2015.
4. Stephen Andrilli anf:l David Hecker, Elementary Linear Algebra, 4th Edition, Elsevier Science, 2010.
5. Discrete Mathematics and it's applications” by Kenneth Rosen , MC Graw Hill

Code: .
BCA-1002T ik z Cred;;s
For theo CC-I1I ) ours theory
(Bcn-mo?:? , Computer Architecture Sk tzap and 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

CO1: Understand the basics of Digital Electronics and Binary Number System
CO2: Learn the implementation of Combinational Circuit.

CO03: Learn the implementation of Sequential Circuit.

C04: Understand the Organization of basic computers.

CO5: Understand the concept of parallel processing.

CO06: Understand the concept of memory organization.

Unit

Topics

Purposed lectures

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-variable K-Map, K-Map
simplifications, Don't care conditions, SOP 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 correcting codes, ASCII, EBCDIC, Excess-3

Code, Gray Code.

11

II

Combinational Circuits: Half Adder, Full Adder, Subtractor, Decoders,
Encoder, Multiplexer, Demultiplexer.

Sequential Circuits: Flip-Flops-SR Flip-Flop, D Flip-Flop, J-K Flip-Flop, T
Flip-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.

111

Basic Computer Organization: Instruction codes, computer registers,
computer instructions, timing and control, instruction cycle, 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

(RISC), RISC vs CISC.

v

Pipeline and Vector Processing: Parallel processing, pipelining,

arithmetic pipeline, instruction pipeling, RISC pipeline. _
peripheral devices, input-output interface,

12

Input-Output Organization:

%L [ \\»

o
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asynchronous ‘data transfer, modes of transfer, priority interrupt, direct
memory access (DMA), input-output processor (10P). .
Arithmetic Algorithms: Integer multiplication using shift and add,
Booth's algorithm, integer division, floating-point representations. N

Memory Organization: Memory hierarchy, main memory, auxiliary
memory, associative memory, cache memory, virtual memory, memory

S management hardware.

Experiments
1. Verify the logic behaviour of AND, OR, NAND, NOR, EX-OR, EX-NOR,

Invert, and Buffer gates.

2. Study and verify NAND as a Universal Gate.

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

4. Design and test an S-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 operation 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-flops.

14. Implement Boolean functions using logic gates in both SOP and POS

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,
motherboard, FDD, HDD, CD, DVD, and add-on cards.

18. Identify the computer name and hardware specifications (RAM
capacity, processor type, HDD, 32-bit/64-bit architecture).

19. Identify and troubleshoot issues 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. Study the motherboard layout of a computer system.

23, Demonstrate the assembly of a PC.

24. Demonstrate various ports: CPU, VGA port, PS/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 Applications. T

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

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

6. Tanenbaum, Andrew S. Structured Computer Organization. 4th ed., PHI/Pearson, 1999.
7. Subramanyam, M. V. Switching Theory and Logic Desfgn. Laxmi Publications, 2008. I
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code GECT  lnc ,
Cade: f"‘”a“ Knowledge System (IKS) 2L4T:0P 2 Credits
BCA-100 (20 hours!

| |
e theo
Max Marks: 100; Theory: 100 (Int: 25; Ext: -75) e . , ry)

Course outcomes :
Co1:To l"It}’OdUCE fundamentals of Ancient Indian Educations to understand the pattern and purpose of
studying vedas, vedangas, upangas, upveda, purana & Itihasa
| €O2: To help students to trace, identify and develop the ancient knowledge systems.
| CO3: To help to understand the apparently rational, verifiable and universal solution from ancient Indian
knO-'d.edge system for the holistic development of physical, mental and spiritual wellbeing
CO4: To build in the leamers a deep-rooted pride in Indian knowledge, committed to universal human right,
well-being and sustainable development,
Unft  TTopics T purposed
| _lectures

introdudion to IKS

|
| Caturdada Vidyasthanam, 64 Kalas, Shilpa $astra, Four Vedas, Vedanga, Indian
1 Philosophical Systems, Vedic Schools of Philosophy ( Samkhya and Yoga, Nyaya 6
| and Vaidesika, Plrva-Mimamsa and Vedanta), Non-Vedic schools of Philosophical
| Systems (Carvaka, Buddhist, Jain), Puranas (Maha-puranas, Upa-Puranas and
- | Sthala-Puranas), Itihasa (Ramayana, Mahabharata), Niti Sastras, Subhasitas
| Foundation Concept for Science & Technology
'= | Linguistics & Phonetics in Sanskrit (panini’s), Computational concepts in
| Astadhyayi Importance of Verbs, Role of Sanskrit in Natural Language
| Processing, Number System and Units of Measurement, concept of zero and its
| importance, Large numbers & their representation, Place Value of Numerals, 6
| Decimal System, Measurements for time, distance and weight, Unique
| approaches to represent numbers (Bhita Samkhya System, Katapayadi System),
| Pingala and the Binary system, Knowledge Pyramid, Prameya — A Vaiéesikan
| approach to physical reality, constituents of the physical reality, Pramana,
.‘ | Saméaya
1 | Indian Mathematics & Astronomy in IKS
; | Indian Mathematics, Great Mathematicians and their contributions, Arithmetic
| | Operations, Geometry (Sulba Sutras, Aryabhatiya-bhasya), value of nm,
I JTrigonometry, Algebra, Chandah Sastra of Pingala, Indian Astronomy, celestial 6
t | coordinate system, Elements of the Indian Calendar Aryabhatiya and the
| Siddhantic Tradition Pancanga — The Indian Calendar System Astronomical
| Instruments (Yantras) Jantar Mantar or Raja Jai Singh Sawal.
'i | Indian Science & Technology in IKS
| Indian S & T Heritage ,sixty-four art forms and occupational skills (64 Kalas)
IV | Metals and Metalworking technology (Copper, Gold, Zinc, Mercury, Lead and 6
Sitver), Iron & Steel, Dyes and Painting Technology), Town & Planning
Architecture in India, Temple Architecture, Vastu Sastra,
Humanities & Sodial Sdences in IKS
Health, Wellness & Psychology, Ayurveda Sleep and Food, Role of water in
Vv wiellbeing Yoga way of life Indian approach to Psychology, the‘ Triguna System 6
Body-Mind-Intellect-Consciousness Complex. Governance, Public Administration
& Management reference to ramayana, Artha Sastra, Kautilyan State

References:

1. Textbook on IKS by Prof., B Mahadevan, 11M Bengaluru.

2. ¥apur K and Singh A. K (Eds) 2005). Indian Knowledge Systems, Vol. 1. Indian Institute of Advanced
Study, Shimla, Tatvabodh of Shankaracharya, Central Chinmay Mission Trust, Bombay, 1995.

3. Mair, Shantha N. Echoes of Ancient Indian wisdom. New Delhi: Hindology Books, 2008,

4. SK. Das, The Education System of Ancient hindus, Gyan Publication House, India

5. BL Gupta,Value and Distribution System in India, Gyan Publication House, India
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n, 2018
al Reference of Sudras), 2020.
Kolkata: Advaita Ashrar,

6. Reshmi ramdhoni, Ancient Indian Culture and Civilisation, Star Publicatio
7. Supriya Lakshmi Mishra, Culture and History of Ancient India (With Spec
8. E]amblrananda, Swami, Tr. Upanishads with the Commentary of Sankarachrya.
publication Department, 2002. ,
9. Ranganathananda, Swami. The Massage of the Upanishads. Bombay: ?(ha;‘athyalggdga Bhaven, 1985.

10. Om Prakash, Religion and Society in Ancient India, Bhariya Vidhya Prakashan, '

11. J Auboyer, fDaily Life in Ancient India from Approximately 200 BC to AD 700, Munshi Ram Manohari;
Publication, 1994. -
12. DK Chakkrabarty, Makkhan Lal, History of Ancient India (Set of 5 Volumes), Aryan EREY
publication, 2014 . )
13. Dr. Girish Nath Jha, Dr. Umesh Kumar Singh and Diwakar Mishr
Indian Texts, DK Print World limited, ' -

14. Swami BB Vishnu, Vedic Science and History - Ancient Indian's Contribution to the Modern World, gos:
publication, 2015 ' . 1950.

15. Chatterjee, S.C. The Nyaya Theory of Knowledge. Caleuta: Unwers'ﬁy . ;:a tﬁ?&fﬁm Pkriisjée 1991.Vols. 11§
16. Dasgupta, Surendra. A History of Indian Philosophy. Motilal Banarsidass Publishing '

v. _ _ _
17. Mercier, Jean L. From the Upanishads to Aurobindo. Bangalore: Asian Trading Corporation, 2001.

18. M. Hiriyanna. Essentials of Indian Philosophy. London: Diane Pyb!ic_ations, 1985.
19. Hume, Robert Ernest, Tr. The Thirteen Principal Upanishads. Virginia: Oxford.

i inci i : i 63.
20. Radhakrishnan, S. Principal Upanishads. New York: Harper Collins, 1_9 . _
21. Satprakashananda. The Methods of Knowledge according to Advaita Vedanta. Calcutta: Advaita Ashram

a, Science and Technology in Ancien

2005. ] ) ) .

22. Potter, K.H. Encyclopaedia of Indian Philosophies, vol, III. Delhi: Motilal Banarsidass Publishing House

2015. ST bbb sESss S

Code: 5 Credits

BCA-1004T . . (45 hours theory
(For Theory) SEC-I Problem Solving Techniques 3L+T:4P | * 4 60 hours
BCA-1004P practical)

(For Practical) :

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

Course Outcomes: Upon completion of the course, students will be able to _
€O01: Understand basic terminology of computers, problem solving, programming languages and their

evaluation
CO2: Develop algorithms, flowcha

approaches.
CO3: Implement structured programming concepts and control structures using the C language.

CO04: Solve numerical and statistical problems using control structures and C programming.
CO5: Apply modular programming, recursion, and array/matrix operations in C programs.

rts and pseudo code to solve computational problems using structured \

Unit Fopics Purposed
lectures

Problem-Solving and Algorithm Development:

Problems And Problem Instances, Generalization and Special Cases, Types of
Computational Problems, Classification of Problems, Analysis of Problems,
Solution Approaches, Algorithm Development, Analysis of Algorithm,
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. ’

11

gtructured Programming Concepts:
equence (Input/Output/Assignment), Selection (If, If-Else) And Repetiti
) H A etition
I ;r:;,f While, Do-While) Statements, Control Structure Stacking and Ngsting.
o tenlent Kinds of Repetitions: Entry Controlled, Exit Controlled, Counter it
ntrolled, Definite, Indefinite and Sentinel-Controlled repetitions.

Pseudocode and Flowcharts, Definition And Characteristics of algorithms




“Standard Algorithm Format,

Problems Involving Iteration and Nesting: Displaying Different Patterns
and Shapes Using Symbols and Numbers, Generating Arithmetic and
Geometric Progression, Fibonacci and Other Sequences, Approximate Values
For n, Sin(x), Cos(x), Etc. Using Taylor Series.

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

C Language and Basic Programming Constructs:

Introduction To  Programming Languages, Different Generations of
Programming Languages. Typed Vs Typeless Programming Languages,
History of C Language, An Empty C Program. C Language Counterparts For
Input (scanf()), Output (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, Output, Assignment Statement, Selection and Repetition.
Good Coding Practices.

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, Perfect Number, Armstrong
Number, Factorial, Converting Number from One Base to Another. Statistics

o (Maximum, Minimum, Sum and Average) on a Sequence of Numbers which a
are Read using Sentinel Controlled Repetition using only a few Variables. C
Language: else-if Ladder, switch Case, Increment/Decrement Operators,
break and continue Statements,

Modular Programming and Arrays :

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

Problems on Arrays: Reading and Writing of Array Elements, Maximum,
Minimum, Sum, Average, Median and Mode. Sequential And Binary Search.

v Any one Sorting Algorithm. Matrix Operations. 12
Implementation in C Language: Function Definition and Declaration
(Prototype), Role of Return Statement, Recursion, One Dimensional and Two-
Dimensional Arrays. String Functions. Other Operators, Operator Precedence
and associativity.

Debugging: identify and fix errors. Different types of debugging techniques.
UNIT-II- Basic Problem-Solving Techniques
1. Converting degrees Celsius to Fahrenheit and vice versa?
2. Display 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?
4, Given an input positive integer number, display odd numbers from in the range 1,n]?
5. Display first mathematical tables, each table upto10 rows? Generalise this to display
Lab first n (> 0) mathematical tables up to m (m > 0) rows?
Programs| 6. pisplay following patterns of n rows(n>0) , For the below examples n = 5? For each
pattern write a separate algorithm/program?
s $ 12345 12345
$$ $$ 1234 1234
$$$ $$$ 123 123
$33$ $$88 12 12
$38$$ $$$5% Jars 1

@l bﬂ/
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=5?
7. Display the following patterns of n rows(n>0), for the below examples n

;
Hollow square Triangle Square with Eié;tmond
pattern: Patterns with diagonals: attern
numbers: * * * * *
Bt *
## 1 o L e
# # 121
# # 12321 * * * e ¥ de e K
HEHHE 1234321
123454321 * % * *dk
*
* * * * *

8. Given the first term (a), difference/multiplier (d) and number of terms (n > 0),
display the first n terms of the arithmetic/geometric progression?

9. Display the first n(n>0) terms of the Fibonacci sequence?
10.  Display the first n(n>0) terms of the Tribonacci sequence?
11.  Given two positive integer numbers n1 and n2 check if the numbers are consecutive

numbers of the Fibonacci sequence?

12.  Compute approximate value of n considering first n(n>0) terms of the Taylor series for n?

13. Compute approximate value of ex considering first n(n>0) terms of the Taylor series for e

14.  Computeapproximatevalueofsin(x)/cos(x)consideringfirstn(n>0)termsofthe Taylor series fo
sin(x)/cos(x)?

UNIT-III Problems on Numbers:

15.  Extract digits of an integer number(left to right and right to left)?

16.  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 input27 329
the output number is 273297

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

18.  Compute character grade from the marks (0 < marks < 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 else-if ladder
and switch case?

19. Compute the sum of a sequence of numbers entered using sentinel controlled repetition?

20. Check if a given positive integer number is a prime number or not?

21.  Compute prime factors of a positive integer number?

22.  Check if two positive integer numbers are amicable numbers or not?

23.  Check if a given positive integer number is a perfect number or not?

24,  Check if a given positive integer number Armstrong number or not?

25.  Converting a positive integer number (n > 0) from one base (input Base) to another basé
(output Base) (2 <= input Base, output Base <= 10).Input number should be validated
before converting to make sure the number uses only digits allowed in the input base?

26.  Write a program to display a number in text form. For example If the number is 5432 the

@l %/W, -




output should be “FIVE FOUR THReE TWO"?

27, Lé:;’;i;i‘::’;z‘:'d";s;:;?we d;‘scrlbedlln the question 4(UNIT 1), Compute how many
U " ok eacfy gt f_lra e and display the frequency as a bar chart I(horlzontai) usfnq
the students marks. U ent. U‘se sentinel controlled repetition (-1 a sentinel value)in reading

+ Use else-if ladder/switch case to compute the grade and the
corresponding frequency.

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

sk ok ook ok ok

B:

3k ok ok ok K S ok sk
C:***

D:

ook dokokok
P

29.  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 person is Underweight, Normal, Overweight or Obese using
the below ranges:

BMI Values

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

Obese:>=30

UNIT 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 maximum of 8 numbers?

33.  Design a modular algorithm/program which reads an array of n integer elements and

outputs 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 functions?

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

37.  Write a recursive program to count the number of digits of a positive integer number?

38.  Recursive solutions for the following problems:

a. Factorial of @ number

b. Display digits of a 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

reverseorder?
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Text Books:

1. Harvey Deitel and Paul Deitel, C How to Program, 9th edition, Pearson India, 2015.

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,
Company, 2024,

Reference Books:
1. Brian W. Kernighan and Dennis Ritchie, The C Programming Language, 2nd edition, Pearson, 2015,

2. Jeri Hanly and Elliot Koffman, Problem Solving and Program Design in C, 8th edition, Pearson, 2015,
3. Goyal K. K., Sharma M. K., and Thapliyal M. P., Concept of Computer and C Programming, Univer

Science Press.

Khanna Book Publis

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- 1005T|AEC-I General English - I 2L+T: OP |2 Credits
(30 hours theory;

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

Course Outcomes: Upon 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.
C€02: Apply basic writing skills, including sentence structures, paragraph organization, coherence, ar

punctuation, to enhance written communication.
CO3: Identify and correct common grammatical errors in writing, including subject-verb agreemer

misplaced modifiers, and redundancy.
CO4: Demonstrate the ability to write effectively using descriptive, definitional, and classificatory technique

including providing examples and writing structured content.
CO5: Improve written communication through comprehension, précis writing, and essay writing techniques.

CO6: Develop oral communication skills, including pronunciation, intonation, workplace communication, ar
formal presentations, through interactive language lab sessions.
Unit Topics

Purposed
lectures

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

I proper punctuation, Creating coherence, Organizing principles of paragraphs in
documents, Techniques for writing precisely.

Identifying Common Errors in Writing
Subject-verb agreement, Noun-pronoun agreement, Misplaced modifiers, 4

g Articles, Prepositions, Redundancies, Tenses.
Nature and Style of Sensible Writing

v Describing, Defining, Classifying, providing examples or evidence, Writing 4
introduction and conclusion.
Writing Practices %

i Comprehension, Précis Writing, Essay Writing.

Oral Communication
Listening Comprehension, Pronunciation, Intonation, Stress and Rhythm, 6

Vi Common Everyday Situations: Conversations and Dialogues, Communication at
Workplace, Interviews, Formal Presentations.
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cext/ Reference Books:
1. Swan, Michael. Practical English 1 o
2. Wood, F.T. Remedial Engﬁg 'sage. Oxford University Press, 1995.

sh Grammar. Macmill
3. Zinsser, William. On Writing wey - Macmillan, 2007.
a. Hamp-Lyons, Liz, and Ben Heaer P Resource Book, 2001.

) Heasly. Study Writin ersi
j g. Cambridge University Press, 2006.
g. lg?;geiag?ﬁoigi Iz__usl}p Lata. Communication Skills. Oxford University Press, 2011.
7' Tiwari, Anjana. Com, e ".gh’ {Dan‘s f -I1I. CIEFL, Hyderabad, Oxford University Press.
' J - Lommunication Skills in English (with Lab Manual). Khanna Book Publishing Co.,

2023.
Alternative NPTEL/SWAYAM Courses
Sl.Ne, NPTEL/SWAYAM Course Instructor Host Institute
1 English Language for Competitive Exams Prof. Aysha Igbal | IIT Madras
Technical English for Engineers Prof. Aysha Igbal | IIT Madras
Code: Environm : 2 Credits
VAC-I ental Science and :
BCA -1006 T Sustainability LETOR (z?e';?_:; ¥

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

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

C01: Understand the environmental concepts, sustainability, and impact of resource exploitation on
Eco systems and communities.

C02: Analyze the structure, function, and types of ecosystems, including ecosystem services and
conservation strategies.

€03: Evaluate the role of businesses in sustainable development and the significance of environmental
legislation and social issues.

Unit Topics Purposed

lectures

Understanding Environment, Natural Resources, and Sustainability:
Fundamental environmental concepts and their relevance to 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, soil, agricultural
crops, natural forest products, medicinal plants, and forest-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
environment, forests, biodiversity, and tribal communities.
I Water resources: Natural and man-made sources; Uses of water; Over
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 needs; Energy contents of coal,
petroleum, natural gas and bio gas; Agro-residues as a biomass energy source.
The conservation and equitable use of resources, considering both
intergenerational and intergenerational equity, and the importance of public
awareness and education.

iodi i d Sustainable Practices:
Ecosystems Biodiversity, an ; ; :
Varigz;s natl.:ral ecosystems, learning about their structure, functions, and

i haracteristics. The importance of biodiversity, the threats it facgs, and
I1 terfglorg:aﬁloﬁls used for its conservation. Ecosystem resilience, homeostasis, and 5
carrying capacity, emphasizing the need for sustainable ecosystem management.
Strategies for i;l situ and ex situ conservation, nature reserves, and the

L | significance of India as a_rﬂgg_a_ﬂi!ﬁr-s—e—natio"'

10
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Social  Issues,  Legislation, and P!-actical .?ppllft;act&gn:r;
Dynamic interactions between society and the enlwronment, wit a :
sustainable development and environmental ethics. Role qf busmessestic};n
achieving sustainable development goals and promoting responsible cc-msumlp in
Overview of key environmental legislation and the judiciary's role In

environmental protection, including the Water (Prevention and Control of

IIX Pollution) Act of 1974, the Environment (ProtectifJn) Act of 1986, and the Air 10
(Prevention and  Control  of  Pollution)  Act  of 1981.
Development - Environment conflict (displacement,  resettlement and

rehabilitation) and compensation mechanism to project affected people (PAP);

Sustainable Development Goals: India's National Action Plan on Cllmate Change

and its major missions, human population growth, and demographic changes in

India.

Environmental Pollution, Waste Management, and Sustainable

Development:

Various types of environmental pollution, including air, water, noise, soil, and

marine pollution, and their impacts on businesses and communities. Causes of

v pollution, such as global climate change, ozone layer depletion, the greenhouse 5

effect, and acid rain, with a particular focus on pollution episodes in India.

Importance of adopting cleaner technologies; Solid waste management; Natural

and man-made disasters, their management, and the role of businesses in

mitigating disaster impacts.

Text Books:

1. Bharucha, E. Textbook of Environmental Studies. 3rd ed., Orient Blackswan Private Ltd., 2015.

2. Dave, D., and S. S. Katewa. Text Book of Environmental Studies. Cengage Learning India Pvt L
2018.

3. Rajagopalan, R. Environmental Studies: From Crisis to Cure. 4th ed., Oxford University Press, 2019.

4. Miller, G.T., and Scott Spoolman. Living in the Environment. 20th ed., Cengage, 2018.

5. Basu, M., and S. J. Xavier Savarimuthu. Fundamentals of Environmental Studjes. Cambridge Univer.
Press, 2016.

6. Roy, M. G. Sustainable Development: Environment, Energy and Water Resources. Ane Books, 2017.

7. Pritwani, K. Sustainability of Business in the Context of Environmental Management. CRC Press, 2021

8. Wright, R.T., and Dorothy F. Boorse. Environmental Science: Toward A Sustainable Future. 13th ¢
Pearson, 2020,
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15.2 semester II

Mathematicai Fou 3 Credits
ndation to Computer :

Max Marks: 100; Theory: 100 (Int; 'ng"éﬁ;—i—sj—_ b §

Course Outcomes: Upon completion of the ¢ 24 D S—

co1: understand correct lines of arguments af?cliJ rsrec;osf;udents will be able to

€02: Understand mathematical techniques that
methods, including numerical methods an
€03: understand various problem-solvin
challenges in computer science.
Unit Topics

are foundations for understanding advanced computational
d optimization.

g strategies and methods to tackle both theoretical and practical

Purposed
lectures

Logic and Methods of Proofs

Propositions, logical operations (basic connectives), compound statements,

construction - of truth table, quantifiers, conditional statements, tautology,

I contradiction, 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

II Semi-group, Monoid, Group, Abelian Group, Subgroup, Properties of Subgroup, 11

Cyclic group.

Numerical Methods

Concept and importance  of errors in numerical methods.

Solution of algebraic and transcendental equations: Bisection method and

Newton-Raphson methods.

III Numerical Interpolation: Newton's Forward and Newton's Backward 11

interpolation formula and Lagrange’s formula.

Numerical Integration: Quadrature Formula, Trapezoidal rule, Simpson’s 1/3

rule and Simpson’s 3/8 rule (only formulae and applications for all the topics

mentioned in this unit)

Optimization Techniques

Linear programming: Introduction, LP formulation, Graphical method for solving

LPs with two variables, Special cases in graphical methods, Simplex method,

IV Duality. 12

Transportation problem: Definition, Linear form, North-west corner method,

least cost method, Vogel's approximation method for finding feasible solution,

- MODI method for finding optimum solution.
Text Books: . 3
1. Kolman B., Busby R. and Ross S., Discrete Mathematical Structures, 6th Edition, Pearson Education,

2015. , - -
2. . roductory Methods of Numenca!Ana;j/s,fs,_Flfth Ed!tlon, PHL, 2022.
3 ?’2?1? Hsa}:;sd;fi’t Operat%/ns Research: An Introduction, Eighth Edition, Pearson Prentice Hall, 2003.
. .

Reference Books:
1. Rosen Kenneth H. and Krithivasan

India, 2019. ; 7 d G: Th Moulik Lib
p. R., Linear Programming and Game eory, Mouli Library, 2017.
;: ‘S:E:rkrf:;%fty 1(J Gé ;:,gg:;oss';?esea’ch’ Theory and Applications, Fourth Edition, Macmillan Publishers,

20 ‘
4, 5.3.7 Sharma, Operations Research (Theory Melliods & Appleations) 04,
%te Mathematics and Structures Satinder Bal Gupta, McGrawHill, 2010.
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P I 3L+T: 4P P
Code: BCA-| CC-1V 5 Creditg

{20021‘ Data Structures (a5 ho,
(For Theory) g'(lleory ,
BCA- 2002P oy
(For Practical) : practma,)__
Max Marks; Theory: 100 (Int: 25; Ext: 75); Practical: 100 S,

Course Outcomes: Upon competition of the course, students will be qble to o _ .
CO1: Understand the fundamental concepts of data structures and their classifications, including arrays apg

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

data storage and retrieval. _ .
CO3: Apply stack, queue, and recursion concepts to solve complex computational problems in ¢ programmir,

CO4: Implement tree and graph data structures to solve real-world problems and optimize data organization

. | Topics Purposed
Unit lectures

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
Memory, 11
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 Sort.
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 of Polynomials.
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 using Arrays and Linked List,
Operations on Stacks using Arrays and Linked List.
Application of Stacks: Arithmetic Expressions, Polish Notation, Conversion of Infix
Expression to Postfix Expression, Evaluation of Postfix Expression.
Recursion: Definition, Recursive Notation, Runtime Stack. 11
L Applications of Recursion: Factorial of Number, GCD, Fibonacci Series and
Towers of Hanoi,
Queues: Definition, Representation of Queues using Array and Linked List, Types
of Queue: Simple Queue, Circular Queue, 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.

Graphs and Trees .
Graphs: Definition, Terminology, Representation, Traversal. .
Trees: Definition, Terminology, Binary Trees, Traversal of Binary Tree, Binary Tree 12
v Representation: Array Representation and Pointer (Linked List) Representation.
Binary Search Tree: Inserting, Deleting and Searching in Binary Search Tree.
Height Balanced Trees: AVL Trees, Insertion and Deletion in AVL Tree.

% L
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rray O . e e RRL L
Lab A Y Operations:

rams o Write a program for ir
pro9g 2. Searching in an Array:

o Write a ‘am to se i
S program to search for an element in an array using Linear
earch and Binary Search, ‘

3. Sorting an Array:
o Write a program to sort
and Insertion Sort.
4. Merging Arrays:
o Write a program to :
5. Matrix Operati[:n(:g: el S
o Write a program to add and subtract two matrices.
o Write a program to multiply two matrices.
6. Singly Linked List Operations:
o Write a program to insert an element into a Singly Linked List:
* At the beginning
= At the end
* At a specified position
o Write a program to delete an element from a Singly Linked List:
= At the beginning
* At the end
= A specified element
7. Doubly Linked List Operations:
o Write a program to perform the following operations in a Doubly|
Linked List:
= Create
=  Search for an element
8. Circular Linked List Operations:
o Write a program to perform the following operations in a Circular
Linked List:
= (Create
= Delete an element from the end
9, Stack Operations:
o Write a program to implement stack operations using an array.
o Write a program to implement stack operations using a linked list.
10. Polynomial Addition: ) )
e Write a program to add two polynomials using linked lists.

11. Postfix Evaluation: . _
o Write a program to evaluate a postfix expression using a stack.

12. Recursion Operations: ' _ _
« Write a program to perform the following using recursion:
o Find the factorial of a number
o Find the GCD of two numbers
o Solve the Towers of Hanoi problem
13. Queue Operations:
e Write a program to implemen

1.

1sertion and deletion operations in an array.

an array using Bubble Sort, Selection Sort,

t simple queue operations using an array.
tions using an array.
i to implement circular queue opera
: w:i : Eigg::ﬂ to imsiement circular queue operations using a linked list.

. BST) Operations:
3.4. &:&Z ﬁ:;—g:a?oe:e ffofr:?th e following operations on a binary search tree:

o Preorder Traversal
o Inorder Traversal

rsal
A ert: 5 ;g;?; ?nern;f' ;\:.?o,—m insertion operation In a binary search tree,

e
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1. Seymour Lipschutz, Data Structures with C, Schaum’s Outlines, Tata McGraw-Hill, 2011.
BPB Publications, 2022.

2. Yashavant Kanetkar, Data Structures Through C, 4th Edition,

3. Cormen T. H., Lelserson C. E., Rivest R. L., and Stein C,, Introduction to Algorithms, PHL.(2011)
4. R.S. Salarla, “Data Structures &Algorithms , Khanna Book
5. 5.Data Structures Through C in depth, S. K. Shrivastava, BPB Publications
Reference Books:

6. Reema Thareja, Data Structures Using C, Second Edition,
7. Ellis Horowitz, Sartaj Sahni, and Susan Anderson-Freed,

Second Edition, Universities Press, 2007.

Oxford University Press, 2014.
Fundamentals of Data Structures jr

8. Expert Data Structures -RB Patel, Khanna Book Publishing o
Code: 4 Credit:
BCA-2003T (45 hour
(For theory) cCc-Vv Operating Systems 3L+T: 2P theory an
BCA-2003P 30 hourt
(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
CO1: Understand the components, services, and structures of operating systems and different types of O

CO2: Analyze process scheduling, multithreading, and CPU scheduling algorithms.
C03: Apply concepts of process synchronization and solve deadlock problems using appropriate technique

CO04: Implement memory management techniques, file systems, and disk scheduling algorithms

LAB Outcomes:
CO1: Implement CPU scheduling algorithms.
C02: Understand and solve critical section problems.
€03: Apply file allocation and frame management techniques.
CO4: Implement page replacement algorithms.
Purposed

Unit Topics
lectures

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

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

Operating Systems Structures: Operating system services and system calls,

system programs, operating system structure, operating systems generations.

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. 11
Process Scheduling: Definition, Scheduling objectives, Scheduling algorithms,
CPU scheduling Preemptive and Non-preemptive Scheduling algorithms (FCFS,
SJF and RR), Performance evaluation of the scheduling Algorithms.
Process Synchronization
Introduction, Inter-process Communication, Race Conditions, Critical Section
Problem, Mutual Exclusion, Semaphores, problems of synchronization, readers 11

III :
and writers  problem, dining  philosophers  problem,  Monitors.
Deadlocks: System model, deadlock characterization, deadlock prevention
avoidance, Banker’s algorithm, Deadlock detection, and recovery from deadlocks '
Memory Management -
Logical and Physical address map, Swapping, Memory a
v Internal and External fragmentation and (?omgéctlon, P;Vging?c:rf{c? rgegrﬂ,ﬁtﬂig’ 12
Virtual Memory: Demand paging, Page Replacement algorithms, Allocation of

frames, thrashing.
e Page 3
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s 1 I/0 Management:

Lab

— | 1. Write a C program to simulat;

Programs

algorithms.

File systesrtl:ulcr;terface: File Concept, Access Methods, Directory Structure, File
o v Allocation  Methods,  and Free-Space Management.

System Protection: Goals, Princip| i ¢ el
Access Control. ples, Domain of Protection, Access Matrix,

" e the FCFS CPU Scheduling algorithm.

2. Write a C program to simulate the SJF CPU Scheduling gelllgc?rithm.

3. Wr!te a C program to simulate the Round Robin CPU Scheduling algorithm.

4. Write a C program to simulate Bankers Algorithm for Deadlock Avoidance.

5. Write a C program to implement the Producer — Consumer problem using
semaphores.

6. Write a C program to illustrate the IPC mechanism using Pipes.

7. Write a C program to illustrate the IPC mechanism using FIFOSs.

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

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

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

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

12. Write a C program to 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.

Principles of 1/0 Hardware: Disk structure, Disk scheduling |

Text Books:

1. Silberschatz, Abraham, et al. Operating System Princip/es. 7th ed., Wiley India, 2006.

2. Stallings, William. Operating Systems: Internals and Design Principles. 5th ed., Pearson Education,
2006.

3. Silberschatz and Galvin, “Operating System Concepts ", Wiley

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

Reference Books:

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

2. Das, Sumitabha. UNIX Concepts and Applications. 4th ed., Tata McGraw-Hill, 2014,

; : E 5 Credits
Code: BCA 2004T Object OrlentedJI;I;oagrammmg Using (45 hours
(For Theory) SEC-IT 3L+T: 4P theory and

BCA 2004P 60 hours
(For Practical) practical)

nit
“\,__‘___‘_—_

I

Course Outcomes: Upon competition of th - :
CO1: Understand the fundamental concepts of Object-Orient
structure, ‘
€02; Apply decision-making, branching, looping, an
3: Implement concepts of classes, objects, In heritan
Co Programs,
~ﬁ-i=_9_ege|09 Java programs using packages and.

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

e course, students will be able to
and operator usage in Java programming.

exception handling mechanisms.

ed Programming (OOP) and Java language

ce, polymorphism, arrays, and strings in Java

Topics

Purposed
lectures

e e
rypr ted Prog
Fundamentals of Object Orlenefits and Applications of QOP,

Java Evolution - Java Features,

ramming — Basic Concepts of Object-

11

| Internet, Java Environment. m/

AR W
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II

0 : : me ironment (JDK
vervi # up Java Develop ent Environmen /
ew of Java Language — Setting up Use of Comments and Math functions,

IDESs), Introduction to Sim Program

i ple Java Program,

Application of two classes, Java Program Structure, Java Tokens and Statements,
mand Line Arguments.

L | Implementi and JvM, Com A,
eapementing Java Program and 2V, -0 Constants, Variables, Primitive & Non-

Constants, Variables and Data Types — Symbolic

Primitive Data Types, Declaration of Variables,
Constants, Typecasting.

Operators & Expressions — Arithmetic 0 o
tors, Conditional

operators, Assignment operators, Increment & Decrement operators, i

i ; Expressions, Evaluation of Expressions,

operators, Bitwise operators, Arithmetic LIONE:
Type Conversions in Expressions, Operator Precedence & Assoc1at|y|ty. . el
Decision Making, Branching & Looping — Decision Making with Contro
Statements (if-else, switch-case), Looping Statements (for, while, do-while), Jump

Giving values to Variables,

perators, Relational operators, Logical

III

in loops, Labeled loops. e
Classes, Objects and Methods - Java Keywords, Defining Class, Instanc_e
Variables & Methods, Creating Objects, Methods Declaration, Constructors, this
keyword, Static Members (Variables & Methods). -
Arrays, Strings and Vectors — 1D Arrays, Creating an Array, 2D Arrays, Strings,
Vectors, Wrapper Classes, Enumerated Types.

Inheritance — Defining Classes & Objects, Access Modifiers, Extending Classes gnd
Implementing Interfaces, Multiple Inheritance using Interfaces and Polymarphism
(Method Overloading & Overriding Methods).

11

11

Packages - Basics of Packages, System Packages, Creating and Accessing
Packages, Creating User-Defined Packages, Adding Class to a Package.

Exception Handling — Using the main keywords of exception handling: try, catch,
throw, throws and finally; Nested try, Multiple catch statements, Creating User-

12

Defined Exceptions.

Lab
Programs

1. Write a program to read two numbers from the user and print their 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.

Write a Java program to find the largest number out of 7 natural numbers.

Write a Java program to find the Fibonacci series & Factorial of a number

using recursive and non-recursive functions.

6. Write a Java program to multiply two given matrices.

7. Write a 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.g., MADAM is a palindrome).
9. Write a Java program to read n number of values in an array and display

them in reverse order,

10. Write a Java program to perform mathematical operations. Create a class
called AddSub with methods to add and subtract. Create another class called
MulDiv that extends from AddSub class to use the member data of the
superclass. MulDiv should have methods to multiply 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, PHONE, PERCENTAGE. Write a JAVA
program to create n7 Student objects and print the USN, Name, Branch,
Phone, and Percentage of these objects with suitable headings.

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

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

4.
5-

Bl
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T N TSR — ——
— | 14.Write a Java program to create a class Employee with a method called
calculateSafary(_). Create two subclasses Manager and Programmer. In each
subclass, override the calculateSalary() method to calculate and return the
salary based on their specific roles,

15.:Wr1te a _Java program using an interface called 'Bank’ 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 in 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
‘r’:;:ﬁt”ss data types and then import it into another class and display the

18.Write a Java program for demonstrating the divide by zero exception
handling.

19. Write a Java program that reads a list of integers from the user and throws
an exception 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 printed 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 less
than 18. Write the main() method to demonstrate the working of the
program.

Text 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

Reference Books:

4. Liang, Y. Daniel. Introduction to Java Programming. 7th ed., Pearson, 2008.

5. Malhotra, S., and S. Choudhary. Programming in Java. 2nd ed., Oxford UP, 2014.

6. Ivon Horton, “Beginning Java-2", SPD Publication4

7. Ramesh Bangia, 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

CO1: Understand the concepts of webpage, mark up language along with CSS
€02: Understand the core concepts of JavaScript including functions, events, DOM manipulation, and form

validation.
CO3: Apply AJAX, XML, and JSON to create dynamic and interactive web applications.

Unit Topics

Purposed
lectures

Introduction to HTML
History of HTML, objectives, basic structures of HTML, header tags, body tags,

i . Tags for form creation: TABLE, FORM
paragraph tags, and formatting tags '
. | TEXTAREA, SELECT, IMG, IFRAME, FIELDSET, ANCHOR, AUDIO, and VIDEO.
Lists in HTML, introduction to the DIV tag, NAVBAR design.

Introduction to CSS . ¢ b
Types of CSS, selectors, and responsiveness or @ Web page.

Introduction to Bootstrap
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| Downloading/linking Bootstrap, using Bootstrap classes, understanding the grid |
system in Bootstrap. Bootstrap typography, Jumbotron, button group,
Glyphicons, pagination, pager, list group, and carousel.

Introduction to WWW
Protocols and programs, applications and development tools, web browsers,

DNS, web hosting providers. Setting up Windows/Linux/Unix web servers, web

hosting in the cloud, and types of web hosting.

II

Introduction to JavaScript ,
Functions and events, Document Object Model ( DOM) traversal using

JavaScript. Output systems in JavaScript: alert, throughput, input box, and
console. Variables and arrays in JavasScript, date, and string handling.
Manipulating CSS through JavaScript
Form validation techniques: required validator,
validator.

Advanced JavaScript
JavaScript error handling, JavaScript Object-Oriented Programming (OO0P),

JavaScript libraries and frameworks, JavaScript Browser Object Model (BOM),
and ES6 features.

Combining HTML, CSS, and JavaScript

Handling events and buttons, controlling the browser.

Introduction to AJAX

Purpose, advantages, disadvantages, AJAX-based web applications, and
alternatives to AJAX.

Introduction to XML

Uses, key concepts, DTD & schemas, XSL, XSLT, XSL elements, and
transforming XML using XSLT.

Introduction to XHTML

Key concepts and features.

Introduction to JSON

Keys and values, types of values, arrays, and objects.

length validator, and pattemn

Lab
Programs

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, library, etc., 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
clicking 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 CSS.

6. Use inline CSS to format the resume that you have created.

7. Use external CSS to format your timetable created.

8. Use all the CSS (inline, internal, and external) to format the college web
page that you have created.

9. Write an HTML program to create your college website for mobile
devices.

PART — B
1. Write an HTML/JavaScript 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, :VJT; a program to retrieve data from a text file and display it using

5. Create an XML file to store Student Information like Register Number
Name, Mobile Number, DOB, and Email-ID. .

6. Create a DTD for the XML file created.

il 2(\&
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.-l ~ 7. Create an XML schem afo

2 . r the XML fij

8. \fr:‘;qtate aJn XSL ffle to convert the )(MII.(;ilcr':ated. _
96 Wr]tg : JavaScr!pt Program using 3 switsho an XHTML file.
10. Wri avaScn.pt Program using any f case,

11. Write a JavaScript progra y five events.

12. Write a program for Dor.lurln using built-in JavaScript objects.

i ating values f
13. Write a program to tra rom JSON text.
/’EBEES: %ﬂ@ a JavaScript object. R ————=

Text Lemay, Masterin
| Lauﬁas m géweu meQCHTM!_, CSS & Javascript Web Publishing, BPB Publications, 2016.
, Thomas A. Powell, Trie Complete Reference & cos. Fint eaitior. 5017
3. Web Technologfes, Shruti Kohli, BPB Publications a o ’
4, Web Technologies: Black Book, Dreamtech pregs
ference BOOKS:
1. Silvio Moreto, Bootstrap 4 By Example, e-book, 2016
2, Tanweer Alam, Web Technologies, Khanna Book Pub.lishing 2011
3. Web Technolog[es, Jeffery Clackson, Pearson ’ '
4. Web Technologfes, Uttam K.Roy, Oxford Higher Education
5. Web Technologies, Kogent Looring Solutions, Dreamtech
L-.---_—-____ 3

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

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

._——'_'____ a

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

co1: 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 Union Government, including the roles and powers of the
President, Prime Minister, and Parliament.

€03: Explain the structure and working 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, 6
Fundamental Rights and Duties and their interpretation, State Policy Principles.
I Union Government — Structure of the Indian Union, President_— Role and 6
Power, Prime Minister and Council of Ministers, Lok Sabha, and Rajya Sabha.
I State Government — Governor — Role and Power, Chief Minister and Council of 6
| Ministers, State Secretariat. _ : :
v Local Administration — District Administration, Municipal Corporation, Zila 6

| Panchayat.

v Election Commission — Role and Functioning, Chief Election Commissioner, =
State Election Commission.
& b
Page | 35



iversity Press, 2008,
Text Books: ndian Constitution. Oxford Un
1. Bhargava, Rajeev. Ethics and Politics of the I 047
2. Fadia B.I:. The Constitution of Inda. Sahlwaf]ndia [:exls Nexis, 2018.
3. Basu,' D.D, Introduction to the Constitution o ’
Cases SCC 248.
1. Rustom Cavasjee Cooper v. Union of I"T[?.l(gl?l? 05)1'.‘12068.
2. State of Rajasthan v. Mohan Lal Vyas. A SCC 168 AIR 1992 SC 221,
3. Mithilesh Garg v. Union of India. (1992) adesh, AIR 1951 C 116.
4. Chintamanrao v. The State e e oner, Afmer, AIR 1954 SC 220
. Excise Com ! 53 SC 79.
2. ‘Eogvigfghﬁ;\ ?;h?zrggi?ngl Transport Authority, Tanjore. AIR 19

e
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45.3 gemester III
: CC-VI _-_-_\_‘-_‘_\_'_-_‘_“_______- e —————— ————————— —— — - — ._' - - |
a;ucle;o01 a Probability ang Statistics ] 3L+4T:0P [ ; Cn:;i:at(.)sry)(dsl
i 0 (Int: 25; ours ‘
:g:Marks: 100; Theory: lgnﬂ(lnt: 25; E;t_:_jg‘)' || hours theo! |
fthe course, students will be able to “

coursé Qutcomes: Udpon competition o
. understand fundamental concepts of statistics m d analyze

: res ispersi + appl es o | tendency, and analy

using measu of dispersion, develop practicaldat:f E:afysjil:mr DENE

¢ d the concept .
. Understan pt of correl
%D:-.J:edpt of regression. ation, compute and interpret correlation measures

. Understand fundamental concepts of robabils : e - dictributions, |
:rgisappfv standard probability distributions Probability, analyze random variables and their distribut .‘
o Undem;gr:: r:?;?otchogfgsff *amPling and sampling distribution, apply concepts of statistical
W : N3, _chi square test and develop data-driven decision-making skills |
s Toples | Proposed
Lecture

and understand ‘

]3,,---"'“__ Basic Concepts of Statistics:
Qualtative and Quantitative Data, Classification of Data,

Construction  of  Frequen Dictributi : :
ist
Representation of Data, &y ribution,  Diagrammatic

|
Measures of Central Tend ¢ Ari ‘ .

| 1 Mode Their Properties. ency: Arithmetic Mean, Median and -
: Measures of Dispersion: Range, Coefficient of Range, Quartiles,
! Quartile Deviations, Mean Deviations, Coefficient of Mean
] Deviations, _Sta_ndard Deviation and Variance for All Types of
[ Frequency Distribution.

r Correlation: Definition, Scatter Diagram, Types of Correlation,
Measures—Karl Pearson’s Correlation Coefficient and Spearman’s
I Rank Correlation Coefficient.

Regression: Definition of Regression, Regression Lines, =
| Regression Coefficients

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

Random Variables: Discrete and Continuous Random Variable,
1 Probability Distribution of a Random Variable, Probability Mass
Function, Probability Density Function, Expectation and Variance of 12
a Random Variable.

Standard Probability Distributions: Binomial Distribution,
Poisson Distribution, Mean and Variance of Binomial and Poisson
| Distribution, Normal Distribution. Exponential Distribution.

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

| Sample Proportion.
! Statistical Infere

nce: Estimation and Hypothesis Testing (Only

' Concept). _
I Hypofh)esis Testing for a Single Populatulmt; Cor;dcept o; g 11
: Hypothesis Testing, Tests Involving a Population Fi€an an

o : est and T Test).

| P ion Proportion (Z Tt _
" cﬁ?u'asmafe pTest (far Independence of Attributes and
Goodness of fit.

&L A
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Text Books: '
1. Das N.G., Statistical Methods, Combined Edition, Tata McGraw Hill,2010. .
2. RossSheldon M., Introduction to Probability and Statistics for Engineers and Scientists, gt Edit,
Elsevier, 2021, d
3. Miller Irwin and Miller Marylees, Mathematical Statistics with Applications, Seventh Edition, peay.,
. Education, 2005 !

Statistical Methods by S. P. Gupta, Sultan Chand Publication

Reference Books:

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

> g1oontgc;mery Douglas and Runger GeorgeC., Applied Statistics and Probability for Engineers, Wile,
16.

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

---._.._ELU_l?_a_bjity, random variables and stochastic processes by A. Papoulis and S.U. Pillai, TMH.

e
FOdE:\ CC-VII Database Management Systems 3L+T:4P5 Credits (45 hoy
BCA-3002T heory and
(For theory) ours practical)
BCA-3002p
For practical)

ﬁax 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. Proficiency 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 Outcomes after Lab Programs:
CO 1. Understanding Core Concepts of DBMS
CO 2, Proficiency in Database Design and SQL

CO 3. Application of Advanced Database Techniques Prerequisite:
CO 4. Basic knowledge of Set Theory.

Unit | Topics Proposed
Lecture

Introduction to Databases: Definition and Importance Of DBMS, History
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
Key, Composite 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, Division,
Tuple and Domain Relational Calculus

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

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

Fle— MJB&J//«(, page 3
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Lab
Progra
ms

~d

_TTriggers, Dynamic SQL,
Normalization And Databage
rmstrong’s  AXIOms, - Definition,  p, oF _
“‘r\ransitiVitY);) gpes (Trivial, Non Operties (Reflexivity, Augmentation,
ependency), Llosure of Functigp, :
ENE 3NF, BCNF), Denormalization, @ Dependencies, Normal Forms (1NF,
ol E;i::rarg:toréx?:ur;%?\eg}el'}:;:ggtizzzperties, Transactions and Schedules,
performance c;f Locking, Transaction g, Lock-Based Concurrency Control,
ecovery, 2pl, Serializability, Ang " ¢
1 lﬁlanagement, Dealing with Dead!ocksRecoverabmw’ ntroduction. to Lock
1 patabase Storage and Indexing;
Organizations and Indexing, Index Da
Organizations, Indexes and Performa
Selection, Basic Examples of Index Selection
_—NoSQL Databases and Big Data; Introdu
pocument, Key Value, Column Family, Graph,
pocument Databases. CAP Theorem, BASE
MongoDB Operators, Overview of Big D
IV | MongoDB, Cassandra.

Database Security and Advanced To ics: Int ,

Security, Access Control, Discretiona p ntroduction to Database
ware housing, OLAP, Data Minin

Design: Functional Dependencies:

~Trivial, Partial and Full Functional

PPort In SQL, Introduction to Crash

Data on External Storage, File
ta Struc_tures, Comparison of File
NCe Tuning, Guidelines for Index

11

ction to NoSQL, Data Models:
Uses and Features of NO/SQL
Vs ACID, CRUD Operations,
ata Technologies: Hadoop,

ry Access Control, Introduction to Data

1'
2.

4. Create supplier Table wi

10

Draw an ER Diagram of Registrar Office
Draw an ER Diagram of Hospital Management System
Reduce the ER diagram in question no1 into tables
Reduce the ER diagram of question no2 into tables

Consider the following Schema Supplier (SID, Sname, branch, city, phone) Part (PID, Pname,

color, price) Supplies (SID, PID, qty, date_supplied)
DDL Commands

Create the above tables
. Add a new attribute state in supplier table
Remove attribute city from supplier table
Modify 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 delete the contents of supplies table
. Remove the part table from database
DML Commands
1. Insert at least 10 records in tables supplier, part, and supplies
2. Show the contents in tables supplier, part, and supplies
3. Find the name and city of all suppliers
Find the name and phone-no of all suppliers who stay in ‘Delhi’
Find all distinct branches of suppliers '
Delete the record of the supplier whose SID is 204001
Delete all records of supplier table _ . '
Delete all records of suppliers whose Icknty star;s p\;\:%tf;of;]apltal A.
9. Find the supplier names which have "Ik’ in any position
10. Find the sugglier name where 'R’ is in the second position
11. Find the name of supplier whose n
12, Change the city of all suppliers to BQT
13, Change the city of supplier 'Vandana to
Queries with Constraints < with primary Key Constrait

1. Create the supplier tabl.th Foreign key Constraint

2. Create supplies table wi :
3. Create a part table with UNIQUE Constraint

PONP

NG

XNoUH

BAY'
.GO a'

ame starts with 'V’ and ends with ‘A’

th Check Constraints

¢

;g L '\




5. Create Supplier table with Default Constraint Queries on TCL

6. Create Save point
7. Rollback to Save point
8. Use Commit to save on Aggregate Functions:
9. Find the minimum, maximum, average and sum of costs of parts
10. Count the total number of parts present ) ,
11, Retrieve the average cost of all parts supplied by 'Mike” Queries on GROUp gy
HAVING AND ORDER BY Clauses
12. Display total price of parts of each color
13.Find the branch and the number of suppliers in that branch for branches whc,
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 AnalwcaL
Hierarchical, Recursive nature.,
16. Find out the 5! highest earning employee details.
17.Which department has the highest number of employees with a salary aboye
$80,000, and what percentage of employees in that department have a salary
above $80,000
18.Retrieve employee table details using the hierarchy query and display that
hierarchy path starting from the top level indicating if it is a leaf and there exists a
cycle.
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 top 2 departments?
20. Use recursion to retrieve the employee table and display the result in breadth first
and depth first order.
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 first
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
9. 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’ , ‘12JAN2021 , ‘17dec2000’,
‘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. Perform Right Outer join on tables
17.Perform Full Outer Join on tables Set Theory
Operators
18. Show the use of UNION operator with union compatibility
19, Show the use of Intersect operator with union compatibility
20. Show the use of minus operator with union compatibility
21, Find the Cartesian product of two tables
Queries on Set Theory Operators
22. List all parts except "NUT” and 'BOLT" in ascending order of costs
23.Display all parts that have not been supplied so far

24.To display the supplier names who have, supplied ‘green’ part with cost 500 Rupees.
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= ND ‘red’ part witp =
T 25 'Ip"o d isﬁgﬁ;: :J';T)lfoﬂ 400 Ry pees.
1e ) er o , |
6 1(') R[‘)r'edz' pa'ﬁ th cost 2331 ﬁ;’g have supplied ‘green’ part with cost 500 Rupees
26. To Display the nap, i B
PL/SQL Programs ® O suppliers who have supplied all parts that are ‘red’ in color.
27.Write a PL/SQL
| 28.Write a PUSQL az(;{;:lbe[,s
| 29.Write a PL/SQLCod for s
i ea
| 30.Write a PL/SQL code forgreat?;,t of 3 numbers
PL/SQL Programs on ¢y

i i

i OR to display SID and ci f1% rd of supplier

. 32.Write a program g, cu >Pay SID and ity of 1 reco :
' print the count of SUD%Iier:_;s_ors to display the SID and City of all suppliers and then
PL/SQL Programs on Triggers,

33.Write 2 Program
. 34, Write a commang act of bri
: ; of trigger
. 35.Write a Program using PROCEDURE tg i -
i PID is passed as an argument. INCrease the cost by Rs.1000 for part w
| 36. Write a procedure to update the city

' as arguments and the p
i updated, SRR
| 37.Wr§te a function to retyrm the total number of suppliers
' 38. Write a function to return the PID of part, for which the part name is passed
39. Write a function to find the sum total of costs of a| parts,
PL/SQL Programs on Implicit Cursors
40.Insert a record using %ROWTYPE

41.Write a code using %NOTFOUND, %FOUND, %ROWCOUNT
42, Write a code using %TYPE

MongoDB Queries

43.Create a collection and j

44, Select all documents in collection

45.Find the count of al| suppliers

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

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

48. Retrieve all documents where part_nameis ‘P1’ or price is less than 200,

49, Update the record of 'Geeta’ ,Set city="Bombay’ and phoneno='11223344" ,
| 50. Delete all records where price is greater than 5000 |
| 51.Display only the name and city of the supplier |
ﬁ 52. Sort all suppliers on city and display only the first two records, :
Xt Books: '
1L Ramakrishnan, Raghu, and Johannes Gehrke. Database Management Systems. 3rd ed., MCGraw-Hil],!
- 218,

Code to adq gy,
code for Fipg,

- ures and Functions
SIng TRIGGER on UPDATE

to See the eff

of a supplier whose SID and city are passefd
elurns the name of supplier whose city is

| & Rosenzweig, Benjamin, and Elena Rakhimov. Oracle PL/SQL by Example. 5th ed., Prentice Hall, 2015,
| 3 Dayley, Brad. NoSQL with MongoDB in 24 Hours. 1st ed., Sams Publishing, 2024.

! ; L, PL/SQL The Programming Language of Oracle, Ivan Bayross, BPB Publication

| 3 g.'pJ_' %ate, Introduction to Database Syﬂe?'siear??ncalgotia s d

| 3, M Desaj, “An Introduction to Database ystem °, :

Ilerl Fundamentals gf Sartzdbgsé Systems, Ramez Elmasri and Shamkant B. Navathe, Addison-Wesley

Lk

-Hi 9,
2 o Henry F., et al. Database System Concepts. 7th ed., Mcfuriak\:r:[;"f 201
Jacle L&PL/S L Programming Fundamentals, Djoni Darma

Pl X<\'
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Code: ftware Engineering b+
BCA-30037] CC-VIII So e a

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

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

CO 1. Acquire a comprehensive understanding of the softw

contemporary software engineering practices.
CO 2. Develop proficiency in project management methodologies and

CO 3. Master the art of software design, development, an

solutions,
Unit Topics red
The Evolving Role of Software, Changing Nature ¢ sortwa;? ’IILafdel
Technology, A Process Framework, Process iy Watela Unifieci
Incremental Process Models, Evolutionary Process Models,
I Process. Spiral Model.
Agile Software Development: Agility Principles, Agile Mathouts, Tlgg
Driven and Agile Development, Extreme Programming, Scrum, A Too

3 Credits (45 o,
theory)

—~—

are development lifecycle and its application jp
strategic decision- making for

successful software project execution. d testing to produce robust and efficient software

12

for The Agile Process.

Software Requirements Engineering: Functional and Non-anctional
Requirements, The Software Requirements Document, Reqm_rements
Specification, Requirements Engineering ~Processes, Requ!rements
Elicitation and Analysis, Requirements Validation, Requirements
II Management.

Risk Management:

Reactive Vs Proactive Risk Strategies, Software Risks, Risk Identification,
Risk Projection, Risk Refinement, RMMM, RMMM Plan.

Project Planning- Software Pricing, Plan-Driven Development, Project
Scheduling, Agile Planning, Estimation Techniques.

12

Design: Design Process and Design Quality, Design Concepts, The
Design Model, Software Architecture, Data Design, Architectural Design,
Basic Structural Modeling, Class Diagrams, Sequence Diagrams,
Collaboration Diagrams, Use Case Diagrams, Component Diagrams.
Software Implementation-Relationship Between Design and
Implementation: Implementation Issues and Programming Support
Environment; Coding the Procedural Design, Coding Style and Review of
Correctness and Reliability.

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.

III

11

Quality Management:Quality Concepts, Software Quality Assurance
Software Reviews, Formal Technical Reviews, Statistical Software Quauq’,
Assurance, Software Reliability.
v Release Management: Release Planning, Development and Build Plans
Release Strategies, Risk Management, And Post-Deployment M onltoHin '
Product Sustenance: Maintenance, Updates, End of Life Migra?,'on
Strategies. !
Text Books:

10

1. Somerville, Ian. Software Engineering. 10th ed., Pearson Education 2015
2. Pressman, Roger S., and Bruce R, Maxim. Software Eng ' .

3, Gill, N.S. Software Engineering. Khanna Publishing House, 2023,
4. Fundamentals of Software Engineering, Rajib Mall, PHI

ineering: T
McGraw Hill Education, 2015. ring: A Practitioner’'s Approach. gth &

__..--"/
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004T DSEC-I Froup-m-l 1L+T:4P P credits (15 hours theo
?:;‘_?heow) Feature Engineering and 60 hours practical)
BCA-3004P
For Practical) |

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

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

€01: Understand the significance of featyre eng'inf:(:ri-ng in the machine learning workflow and its
role In enhancing model performance within the data science pipeline.

C€02: Apply data preprocessing techniques including handling missing values, outliers, and noise, as
well as scaling and normalization, to prepare raw data for modeling.

CO3: Design and construct meaningful features through transformation techniques such as
encoding, mathematical operations, and domain-specific methods; and perform feature

ch’gfc?d:ion from text, image, and time-series data using advanced tools like PCA, TF-IDF, and

CO4: Implement and evaluate feature engineering strategies using Python tools (Pandas, NumPY,
Scikit-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.Learn how to Extract features from text, image, and time-series data using advanced methods
like 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.

11 Feature Engineering Techniques 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: Filter, 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, matplotlib, and seaborn. Kaggle datasets, public repositories (e.qg.,

ams | UCI, Machine Learning etc.), or generated datasets can be used for conducting the
experiments. Experiments may be conducted on numerical, image, or time-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'. o =

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

and box plots. "
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5, (‘.Aﬁmpum and visualize the correlation matrix of a dataset with 2 or more columps
6. Bin numerical data into discrete intervals for a dataset with a colum
numerical values. in

7. Create polynomial and interaction features from numerical data in a dataset wit tw
columns. Vo

8. Apply logarithmic transformation to skewed numerical features in a dataset wit
column 'Distance’.

9. Pperform one-hot encoding on categorical features in a dataset with column 'Categqp,
containing categorical values. The distinct values in the Category feature are [Goog
Better, Best] and Gender [Male, Female]. X

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 "Teyy

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

15. Perform image augmentation (resizing, normalization, rotation, translation) 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.

Text Books:

1. Nair, P. K. S. Machine Learning with Python: A Practical Introduction. Wiley India, 2020.

2. Kroese, Dirk P., et al. Data Science and Machine Learning: Mathematical and Statistic
Methods. Pearson India, 2020.

3. Rao, R. Nageswara. Python for Data Science. Dreamtech Press, 2019.

4. Tripathy, B. K., and J. Anuradha. Artificial Intelligence and Machine Learning. Pearson Indi

2020.
ﬂﬂeference Books:
1. Zheng, Alice, and Amanda Casari. Feature Engineering for Machine Learning. O'Reilly Media
2018.
2. Gal, Soledad. Python Feature Engineering Cookbook. Packt Publishing, 2020.
3. Pankaj Jalote's, Software Engineering- A Precise Approach- WILEY Precise Text Book
4. Schach, Stephen. Software Engineering. 7th ed., McGraw-Hill, 2007.
5. Van Vliet, Hans. Software Engineering: Principles and Practice.3rd ed., Wiley, 2008.
6. Software Engineering (Third Edition) -KK Agarwal, Yogesh Singh, Newage International Publis@
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‘2‘,{‘.’50051 PSEC-II Group-B: Elective-1 1L+T:4P | 3 Credits (15 |
7 Basics of pata Analytics using hours  theory
{2 ) and Spreadsheet and 60 hours
gl:e:-gOOEP practical)

(For

ractical)

Max Marks; Theory: 100 (Int: 25; Ext: 75); practical: 100
,__-—-——-_____--___-____-'_——-— L]
Cou;:se gutcon:jes: Upon competition of the course, students will be able to
co1: Understand the basics of data analytics and its applications.
ng: ESTS |gpdproﬁc:ency N UsIing spreadsheet software for data manipulation and analysis.
€03z Bulld and use spreadsheet models for decision making & Communicate data insights effectively

Course Outcomes after Lab Programs:

€01: Implement and evaluate supervised learning techniques, including K-Nearest Neighbors, linear
leg;tzsoie[on' and logistic regression, and measure model performance using accuracy, precision, recall, and

CO2: Apply and visualize clustering algorithms such as K-Means, hierarchical clustering, and DBSCAN on
datasets. This practical application helps you understand their real- world use.

CO3: Perform dimensionality reduction using Principal Component Analysis (PCA) and interpret the results.

Cot:': [:gvelop and assess classification models using random forests, support vector machines, and neural
networks.

COS5: Demonstrate ensemble learning concepts through bagging with random forests and boosting with
the AdaBoost algorithm.

Unit Topic Proposed
s 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

Data Analytics, Applications of Data Analytics, 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 Outliers, Removing Duplicates —
II Ethical Considerations in Data Analytics.-

Real-world Applications of Data Analytics- 8
Industry-specific Applications (Finance, Marketing, Operations, Healthcare,
Manufacturing/Supply Chain) —

Case Study

Note: Case study is for discussion not to be considered for evaluation.
PART-A: Understanding and Describing the Data

Introduction to Excel and its Basic Functions

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

Data entry and basic format ting techniques

Using basic arithmetic functions: SUM, AVERAGE, COUNT, MIN, MAX, ROUND, CEILING, FLOOR
Introduction to cell referencing: relative, absolute, and mixed

Lab

Progra

MS: | pata Importing and Pre-processing

Importing data from various sources(CSV, text files, web data)

Data cleaning: removing duplicates, handling missing data, and standardizing formats
Data transformation: text-to-columns, data validation techniques

Using the "Find & Replace" and "Text Functions"(LEFT,RIGHT,
MID,CONCATENATE), Sorting and Filtering Data
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Descriptive Statistics Using Excel |
; me
9. Calculating measures of central tendency: mear:r’ariance;
10. Computing measures of dispersion: range,
Variation (Cv)

11. Creating and interpreting frequency distributions

dian, mode »
standard deviation, Coefficigny g

nd histograms ‘

icti alysis
12. Using Excel’s "Data Analysis Toolpak" for basic statistical analy

icati ta '
PART-B:Beyond the Basics: Visualizing and Communicatin Da !

Advanced Spreadsheet Functions N—
1. Use logical functions: IF, AND, OR, IFE '
2. Look::g and reference functions: VLOOKUP, HLOOKUP, INDEX;:SMATCH
3. Data aggregation techniques: SUMIFS, COUNTIFS, AVERAGEI .
4. Text functions for data manipulation: TRIM, CLEAN, TEXT, RIGHT, ’
Data Visualization Techniques
5. Creating various chart types: bar, line, pie, scatter .
6. Advanced charting techniques: combo charts, dual-axis chart_s )
7. Datavisualizationbestpractices:choosingtherightchart,formatting,and styling
8. Creating and customizing Pivot Tables and Pivot Charts .
Dashboard Creation '
9. Introduction to dashboards: concepts and components
10. Use Pivot Tables and Pivot Charts for dashboard elements ‘
11. Apply conditional formatting for dynamic visual cues ‘
12. Create inter active dashboards with slicers and timeline

Text Books: |

1. Mitchell, Tom M. Machine Learning. 1st ed., McGraw-Hill, 1997.

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

3. Jose, Jeeva. Beginner's Guide for Data Analysis using R Programming. Khanna Publishing House, 2024.

4. Nelson, Stephen L., and E. C. Nelson. Exce/ Data Analysis for Dummies. 3rd ed., John Wiley & Sons,!
2016. |

5. Middleton, Michael R. Data Analysis Using Microsoft Excel. 3rd ed., Thomson Brooks/Cole, 2004.

Reference Book:

6. Flach, Peter A. Machine Learning: The Art and Science of Algorithms that Make Sense of Dat:.
Cambridge University Press, 2012. |

7. Duda, Richard O., Peter E. Hart, and David G. Stork. Pattern Classification, 2nd ed., John Wiley & 50ﬂ5r|
2007.

8. Haykin, Simon. Neural Networks and Learning Machines. 3rd ed., PHI Learning, 2009,

9. Chollet, Francois. Deep Learning with Python. Manning Publications, 2018,

10. Bishop, Christopher M. Pattern Recognition and Machine Learning. Springer, 2006.

11. Goodfellow, Ian, Yoshua Bengio, and Aaron Courville. Deep Learning. MIT Press, 2016

12. Géron, Aurélien. Hands-On Machine Learning with Scikit-Learn and TensorFfov;f' Con.ceprs Tools, &
Techniques to Build Intellgent Systems. 1st ed., O'Rellly Media, 3017, ' ’

13. Alexander, Michael, Richard Kusleika, and John Walkenbach, Sxce/ 2019 Bible. John Wiley & Sons, 2
Sept. 2018.

14. Ragsdale, CIiff T. Spreadsheet Modeling and Decision Analysis: A Practi : ysines:
Analytics. Cengage Learning Asia, 2015, ractical Introduction to B
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Code: 06T Group-c: Elective-t 1L+T:4P | 3 Credits (15
BCA Web p hours theory and
(for theory) Fo Frogramming.1 o i |

CA-3006P ull-Stack Fundamentals ractical) i

(for practical) g‘?)ﬂt{nd + Basic Back- P

Max Marks; Theory: 100 (Int: 2_55 Ext; 75); Practical: 100 — _ - =

Course Outcomes: Upon competition of the coan = . | i e

g ll-structured and visya| :
coi;: Create we : vally appealing we :
02: Gain hands-on experience in writing J @ Web pages using HTML and CSS
03: Understand AJAX for real-time datg f,

avaScript code to create interactive web pages.

applications etching and be able to integrate third-party APIs into web ]
c04: To building scalable f% -:
Unit Topics for theory and Practical Ing React.js. Fromosed [
e |
Introduction to Web & Full-Stack Development Lectur |
;TJTI?S?::IEI%ﬁizr?tr-];S;Z?A??ﬁi:-gdpﬁ?edﬁslopem: Front-End, Back-End, ;
Stack Stacks: MERN, MEVN, LAVP. /HTTPS Protocols, Modern Full- !
HTMLS — Structure of Web Pages
HIML, Elements, Tags, Att.ributes, Semantic Tags (header, footer, section),
Lists, T_ab!es, Fpnns, MEd!a‘Tags; <img>, <video>, <audio>, Form
1 Validation (bF:iSIC), Accessibility Basics (alt text, labels).
CSS3 — Styling Web Pages 5
Selectors, Properties, and Values, Box Model, Display: block, inline, inline-
block, flex, grid, Positioning: static, relative, absolute, fixed, CSS Units (px,
%, em, rem), Pseudo-classes and pseudo-elements, Transitions &
Animations, CSS Frameworks:
Bootstrap: Grid System, Components(Button, Form, Grid, Link, Nav Bar
etc.), Utilities
Tailwind CSS (basics)
JavaScript — Programming for the Web
Variables: var, let, const, Data Types & Operators, Control Structures: if-
else, switch, 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,
onlLoad, Basic Form Validation, Introduction to ES6 Features Y |
Introduction to React.js (Front-End Library)
What is React? Why React?, JSX Syntax, Components: Functional vs Class
(focus on functional), Props and State, Handling Events, Lists and Keys,
Conditional Rendering, React Developer Tools (extension)
Version Control with Git & Git!-lub N '
prr | Git Installation & Configuration, Git Commands: init, add, Cﬂmmlgostat'usf
log, Branching and Merging, Using GitHub for Repositories, Collaboration 2
Workflow: fork, pull request, dd GitHut; qu&; geglrc;vsrzizt) .
ion to Back-End with Node.]s & EX . ]
w:;?gumcgld?;-‘js?' npm and Package Management, Setting Up a Server with
Express, Handling Routes: GET, POST, Middleware (basic usage), Serving
Static Files .
1v | Database Basics with MongoDB 4

Introduction to NoSQL, MongoDB vs SQL, Documents, Collections,

Databases, CRUD Operations using: MongoDB Compass (GUI), Mongo Shell

(CLI), Connecting MongoDB with Node.js, Mongoose Introduction and

Schema Design
Mini Projeclg:, : Build a_gnlail_____f'-'”‘smmncamn-

[o————]
Suggested Readings:
1. Bayross, Ivan, and Sharanam Sha

h. Web Designing and Development: HTML, CSS, JavaScript, jQuery,

~—_AAX, PHP, and MySQL. BPB publications, 2010. éﬂ/
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el Media, 2008.
o Parts: OREIY %5 bications, 2008.

-____—_—____— L]

Code: = i 2L+T4P [ 4 o
-1V hon Programming Teq

?:A- 30077 it g &3‘0 oy 8

or eory

Theory) 60 hoyg

BCA-3007p Practica))

(For

Practical)

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

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

CO1: Develop modular Python programs. ;

CO2: Apply suitable Python programming constructs, built-in data structures using Python libraries t,
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 handling 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 Conversion Statements and Expressions;
Input/Output Statements.

Strings: Creating and Storing Strings, Built-In Functions for Strings; 10
String Operators, 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 Lifeime of Variables, Default Parameters, Command Line
Arguments; Lambda Functions; Assert Statement; Importing User
Defined Module;

Mutable and Immutable Objects: Lists, Tuples and Dictionaries;
II Commonly Used Functions on Lists, Tuples and Dictionaries. Passing 10
Lists, Tuples and Dictionaries as Arguments to Functions. Using Math
and NumPy Module for List of Integers and Arrays. Python
Classes/Object, Python Inheritance, Python Polymorphism, Python
Regx,

B Files: Types of Files; Creating, Reading and Writing on Text -
Files; The Pickle Module, Reading and Writing CSV Files, R ;%?nglr;alg
IIT | Writing of CSV and JSON Files.

Exception Handling: Try-Except-Else-Finally Block, Raise Statement, 10

Hierarchy of Exceptions, Adding Exceptions. —/’//

&l M (N/ "/\ pa:-‘dls
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T ython Tinter, Wid—gets,'GeornetW Mana
PD);tta visualization: Plotting v,

ger, GUI Application.
_ arious
Charts; Sine and Cosine Curves,

2Dand 3DGraphics; Histogram; Pi

he“:er a number is a prime number.

alse to power n, where m and n are read from the user.

Write a program having a parameteri / dia o

. eteri ) e or False depending
whether the parameter pass zed function that returns Tru

; ed is eve
4. Write a program to print th n or odd.

647 € Summation of the following series up to n terms:1-2+3-4+5-
5. Write @ menu driven Program to perf; : rations on strings using string
built in functions. perform the following operation

a. Find the frequen
b. Replace a chara
c. Remove the firs

Cy of a character in a string.
cter by another character in a string.

t occurrence of a character from a string.
d. Remove all occurrences of a character from a string.

6. Write a program that accepts two strings and returns the indices of all the occurrences of

the second string in the first string as a lst. If the second string is not present in the first
string, then it should return -1

7. Using NumPy module write menu drive
a. Create an array filled with 1,
b. Find maximum and minimum

n program to do following

values from an array
Lab c. Dot product of 2 arrays.
Progr d. Reshapea 1-D array to 2-D array.
ams: 8.

Write a function that takes a sentence as input from the user and calculates the frequency
of each letter. Use a variable of dictionary type to maintain the count. _ o
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 next line.

b. Print all even values of t1 as another tuple t2.
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 copies only alternative lines to another file file2.
Alternative lines copied should be the odd numbered lines.
11. Write a Python program to handle a Zero Division Error exception when dividing a number
by zero.
12, Vgrite a program that reads a list of integers from 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
exponential 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 include X axis label name = Month
Number and Y axis label name = Total Profit.

9&

Text Books: , . "
1. Taneja, Sheetal, and Naveen Kumar. Python Programming: A Modular Approach with Graphics,
Database, Mobile and Web Applications. Pearson, 2017. o
2. Venkatesh Nagaraju Y. Introduction to Python Programming. Khanna Publishing House, 2021.
3. Python Prc;gramming Using Problem Solving Approach-ReemaThareja, Oxfored University Press latest
edition
T(eferenceBooks: 4 ed.. OReilly, 2015
] i ﬂ. 2n e L ! i - - . .
; mﬂs}’; ggin ) nm;gﬁ gyﬁc‘:ﬂ h 8 Pyﬂ;on for Absolute Beginners. Cambridge University Press, 2015,
3' Guttaggf]ohn ' Introduction to Computation and Programming Using Python. 2nd ed., PHI India, 2016.
2 Python' ngr-amming_ A Modern Approach Vamshi Khurana, Pearson,2010
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Yoga and Physical fitness i
Note: All the theoretical contents shal o
delivered through the practical workshop md 5
only. No class room teaching is encourage
this course.

Max Marks: 100; Practical: 100 marks

Code:

VAC-III
BCA-BOO%A A

Cg;rse Outcomes: Upon competition of the course, students will be able to o

1. Understand yoga's significance and its practical applications for holistic well-being.
CO 2. Explore subtle energy systems and their role in enhancing health through yogic practices.
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 | Topics

[ 2 credirer

hOUrs Its (5[
PraCtiCan “

Proposed =
Lecture

Yoga: Meaning and definition
Importance of yoga in 21% century, Introduction to Yogic Anatomy and
Physiology, 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, dharna, 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

16

Sports for Physical Fitness: Meaning and definition

Physical Activity-Concept, Benefits of Participation in Physical Activities,
Components and Significance of Physical Fitness-Health, Skill and Cosmetic
Fitness, Types of Physical Activities-Walking, Jogging, Running, Calisthenics,
II Rope Skipping, Cycling, Swimming, Circuit Training, Weight training,
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)

16

Physical Wellness: Concept, Components

Types of wellness: psychological, social, emotional, and spiritual. Significance
III with reference to Positive Lifestyle, Concepts of Quality of Life and Body
Image, Factors affecting Wellness, Wellness Programmes

12

Nutrition and Weight Management

Concept of Nutrients, Nutrition, Balanced Diet, Dietary Aids and Gimmicks,
Energy and Activity-Calorie Intake, Energy Balance Equation, Obesity-
v Concept, Causes, Obesity Related Health Problems, Weight Management

through Behavioural Modifications

16

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

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

& Spiritual Science Publications, New Delhl,2015.

Operations, Khel Sahitya, New Delhi, 2020

e Kumari, Sheela, S., Rana, Amita, and Kaushik, Seema, Fitness, Aerobics and Gym

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

Kansal, D.K. Textbook of Applied Measurement, Evaluation & Sports Selection. Sports

e Lumpkin, A. Introduction to Physical Education, Exercise Science and Sports Studies,

P VAL
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" McGraw Hill, New York, USA, 2019
sarin N. Yoga Dawara Rogon Ka Upchhar, Khel Sahitya Kendra
Savard, M. and C. Svec The g ol
Apples & Pears Approach to Losi
Books, Sydney, Australia,

e Siedentop, D. Introduction tg

Companies Inc., New York, USA.,

o Sri Swami Ramas. Breathing. Sadhana Mandir Trust. Rishikesh,
e _Swami Ram Yoga & Married Life Sadhana Mandir Trust, Rishikesh

¥ Shape Solution to Weight Loss and Wellness: The
Ng Weight, Living Longer, and Feeling Healthier. Atria

Physical Education, Fitness and Sport, McGraw Hill

Page | 51



OL+T:4P _Zm

ode: P VAC-III B[ Sports Management i X
BCA-3008:B Note: All the theoretical contents S b iy
delivered through the practical workshop rend =

only. No class room teaching is encourag
this course. ——

[Max Marks: 100; Practical: 100 marks

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

CO1: Demonstrate a coprc:';preheﬁsive understanding c;f sports management principles, including
organizational structures, legal issues, and ethical considerations. _ .
€02: Evaluate marketing strateg?gs and sponsorship opportunities in the sports industry, devising
effective branding and promotional campaigns.

CO3: Apply financial management techniques to analyze revenue streams,
informed investment decisions in sports organizations. . .
ICO4: Utilize sports analytics tools and technology to enhance performance evaluation, strategic

planning, and fan engagement initiatives. . - dd
ICO5: Synthesize course concepts through practical applications, demonstrating the ability to address

real-world challenges in sports management scenarios. ' ) .
CO6: Apply theoretical knowledge to practical scenarios through case studies and projects, fostering

critical thinking and problem-solving skills in sports management contexts.
Unit | Topics

control costs, and make

Proposed
Lecture

Introduction to Sports Management

Definition and scope of sports management, Significance of sports,
management in society and its evolution over time, Organizational structure
1 of sports: amateur, professional, and non-profit entities, Roles and 16
responsibilities of key personnel: managers, coaches, and agents,
Governance bodies in sports; FIFA, IOC, and NCAA, Legal issues: contracts,
negotiations, intellectual property rights, Ethical considerations: fair play
and doping

II Sports Marketing and Sponsorship

Unique aspects of sports marketing, Fan engagement strategies, Target
audience identification and segmentation, Branding strategies for sports 16
teams and athletes, Sponsorship and endorsement deals, Negotiating and
managing partnerships, Event management: planning, organizing, and
promoting sports events

11 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, Risk management techniques specific
to 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 optimization.

Text Books:

12

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

2. Hoye, R., Smith, A. C. T., Nicholson, M., et al. (2021). Sports Management: Principles and
Applications, Routledge.

3. Chelladurai, P., & Kerwin, S. (2017). Introduction to Sport Management: Theory and Practice.
Human Kinetics.

4. Hoye, R., Cuskelly, G. & Nicholson, M.(2019). Sports Governance: A Guide for Sport Organizations.
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" Routledge.

conrad, M.(2018).The Business of spoyts; A Primer for Journalists, Routledge.

ic Perspective. Pearson.

6. shank: M-D(2019).5ports Marketing: A Straeq
?“ Collett, P.,& Fenton, W.(2019).The sponsorsp;
' Techniques for Sponsors ang s
g, Fullerton, S. Jr., & Funk, D. C.(2019)
9 Conrad, M(2019). Wlnning in Spoﬂs BUSiness: Essent
. Management Strategies. Routledge,
10. McCarty, L. A., & McPherson, G,
Experience. Routledge,
1], Brown, M. T-r Rascherf D-.r & LEEdS,
Routledge.

12. Winfree, J. A., & Rosentraub, M. S, (2017). Sports Finance and Management: Real Estate,
Entertainment, and the Remaking of the Business. Taylor & Francis

(2019). Sports Event Management: The Caribbean

M.A.(2017). Financial Management in the Sport Industry.

A le— ;
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ode: P | VAC-III C| Disaster Management OL+TiP | 2 credits g,
BCA-BBBI}tC Note: All the theoretical contents shall be ract}
delivered through the practical workshop) practical)
mode only. No class room teaching Is
encouraged In this course. o 4 -
ax Marks: 100; Practical: 100 marks
Course Outcomes: Upon competition of the course, students will be able to
CO 1. Articulate the critical role of disaster management in reducing risks and enhancing resilience
CO 2. Identify and describe key institutional frameworks and processes in disaster management.
CO 3. Conduct risk assessments and develop disaster management plans for specific scenarios
€O 4. Activities in Emergency disaster Management and training
Unit | Topics Proposed
Practical hours
T —

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, Political, Environmental and Psychosocial); Defining
Vulnerability(Physical ~ Vulnerability;  Economic  Vulnerability; ~ Social
Vulnerability)

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 Warning); 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
III | Policies, Plans, Programs and Legislation; International Strategy for Disaster 12
Reduction and Other Initiatives

Emergency Management

ExplosionandAccidents(Industrial, Nuclear, TransportandMining)-

Spill(OilandHazardous 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, NDRF, NCDC, Param Military, Fire

Brigade, CISF, Local Administration Etc,

Reference Books: ;

1. Clements, Bruce W. Disasters and Public Health: Planning and Response. Elsevier, 2009. 5

2. Duncan, K., and C. A. Brebbia, editors. Disaster Management and Human. Health Risk: Reducing Risk,
Improving Outcomes. WIT Press, 2009,

3. Singh, R. B., editor. Natural Hazards and Disaster Management: Vulnerability and Mitigation. Rawat
Publications, 2006.

4. Ramkumar, Mu. Geological Hazards: Causes, Consequences and Methods of Containment. New India
Publishing Agency, 2009.

5. Modh, S. Managing Natural Disasters: Hydrological, Marine and Geological Disasters. Macmillan, 2010.

6. Carter, Nick. Disaster Management: A Disaster Manager's Handbook. Asian Development Bank, 1991.
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VAC-III

Nati : TOL+T:aP | 2 credits (60
onal Service Scheme (NSS) hotire o

ical contents shall be practical)
practical workshop
lass room teaching s

€ncouraged in this co .
ax Marks: 100; Pradical:WmaH — |

M

ourse Outcomes: Upon competition of the course, students will be able to e p—

01: Students will demonstrate an understa

National Service Scheme (NSS), thereb
02: Students will be able to organiz
through it understand the imp

nding of the history, philosophy, and objectives of the
y fostering increased social awareness and patriotism among them.
o?t :nd COfnlduct various NSS programmes and activities effectively and
' e Ir nce of leadership and team building.
c03: Students will develop skills in community mobilization and partnership building.
co4: Students will appreciate the importance of volunteerism and shramdan in societal development and thus,
be able to understand role of community participation
"] ] .
unit | Topics Proposed
Practical Hours

b—]

Introduction and Basic Concepts of NSS

National Service Scheme (NSS) - history, philosophy, and fundamental
1 concepts, 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
National Service Scheme (NSS); Significance of commemorating important 16
days recognized by the United Nations, Centre, State Government, and
University; Examination of the methodology for adopting villages/slums
and conducting surveys; Financial patterns of the NSS 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 NSS Framework

Ethos of volunteerism and shramdan (voluntary labor) within the cultural
IV | context of India and the framework of the National Service Scheme (NSS); 16
Motivations and constraints shaping volunteer engagement; Role of NSS .
volunteers in initiatives such as the Swatch Bharat Abhiyan and Digital
| India
References:

1. Ministry of Youth Affairs and Sports, Government of India. (2022). National Service

Scheme (NSS) Manual. -
2. Agarwalla, S. (2021).NSS and Youth Development. Mahaveer Publications
3. Bhattacharya, P. (2024).Stories Of NSS(English Version). Sahityasree.
4. Borah, R. and Borkakoty, B. (2022). NSS in Socioeconomic Development. Unika

Prakashan.
5. Wondimu, H., & Adm: i
volunteers in volunteerism at the Un!

: ;afa p— T Education-The Third Dimension Needs and Aspirations

. - -214.
—___of Indian Youth. J"M—’ &3), 209

. d

II

12

as, G. (2024). The motivation and engagement of student
’ ersity of Gondar. Discover Global Society, A1),
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gl -, ——
] - —] AP | 2 credig
Code: p | VAC-TIIE, [ OL+T:AP | 2 credipg T

i - | hours
BCA-3008LE National Cadet Corps (NCC) ; . 4
= !Note: All the theoretical contents shall be pPracticay)

5 | delivered through the practical workshop mode

; | only. No class room teaching is encouraged in i.
! | this course. o __/_/L’_—__. A
gx Marks: 100; Practical: 100 marks i —_—
ourse Outcomes: Upon competition of the course, students will be able to _
CO1: Mastery of Discipline and Leadership through Drill Learners would demonstrate the ab.ll:c;' ;_o
effectively command a group, foster discipline, and work collaboratively towards achieving shared
objectives.
C02: Mastery of Grace and Dignity in Foot Drill Perfformance Leamers would defno'nstratr.- an
understanding of how these qualities enhance performance and foster teamwork within a group
setting.
CO3: Proficent Weapon Handling and Safety Adherence Learners would shov{case a thorough
understanding of the criticality of safety measures, emphasizing accident prevention through strict
adherence to safety protocols. _ N
CO4: Enhanced Tactical Awareness and Strategic Decision-Making Learners would gain the abiltty to
make informed dedisions and effectively utilize terrain features to gain tactical advantage during
operations.

———

Unit | Topics Proposed
Practical Hours

e ———

Overview of NCC, its history, aims, objectives, and organizational
structure, Incentives and duties associated with NCC cadetship;
Maneuvers: 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 protocols, parade
condusion, and dismissal procedures. Marching styles: style march, double
time march, and slow march

1 Weapon Training, Handling fire arms, Introduction and characteristics of
the. 22 rifle; Handling Firearm techniques, emphasizing safety protocols
and Best practices.

10

Mzp Reading (MR): Topographical forms and technical terms, including
28 relief, 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 -0

References:

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

2. Tiwari, R.(2019). NCC: Grooming Feeling of National Integration, Leadership and
Discipline among Youth. Edwin Incorporation.

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

. Directorate General National Cadet Corps(2003). National Cadet Corps, Youth in
Adion.

5. Vanshpal, Ravi(2024). The NCC Days, Notion Press.
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5.4 semester IV

C-IX [Entreprencurship o cros )
rePreneurship and startup ___"""'2'L+_'I'—:_6P“- L;:""ci-édits' =

e
A'4°°1 Ecosystem

x Marks: 100; Theory: 100 (Int: 25; gxt; 75) — __hours theory)
rse Outcomes: Upon competition of the ¢ il quppensisnn s N

P ou : Ty
Col: uUnderstand basic building blocks of creatim_:,s grvsetrtll;:{ir;ts will be able to

2 1dentify a business opportunity and translate it into a viable business model

. Identify the elements of the Indi ,
S'Q(I)nstituents ian entrepreneurship eco system and take relevant benefits from the

\ legacy of family busi [

co4: Know the leg Inesses and key differentiati izi

operations, cti)u:d a team from scratch and scaling the busine;): ?from entrepreneurshp stabllang
; tand then nuance '

ngd_?;’ o 5 of operating a startup - low budget marketing

Onit Purposed

ectures

!:

— | Introduction To Entrepreneurship & Family Business:

Deﬁn_ltlon. and Concept of Entrepreneurship, Entrepreneur Characteristics

Classification - of Entrepreneurs, Role of Entrepreneurship in Economic .

Development-Start-Ups, Knowing the Characteristics of Family Business with

Discussion on Few Indian Cases of Family Business like Murugappa, Dabur,

Wadia, Godrej, Kirloskar etc.

Evaluating Business Opportunity:

1 Sources of Business Idea)s and Opportunity Recognition, Guesstimating the 7
Market Potential of a Business Idea, Feasibility Analysis of the Idea, Industry,

Competition and Environment Analysis

Building Blocks of Starting Ventures:

I Low-Cost Marketing using Digital Technologies, Team Building from Scratch, 8
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 Govt. Schemes like Start- 8

Up India, Digital India, MSME etc., Sources of Venture Funding Avallable in

India, Source of Technology, Intellectual Property Management

Text Books: , £
1. Startup India Learning Program. Start Up India, www.startupindia.gov.in.

2. Roy, Rajeev. Entrepreneurship. Oxford University Press, 2022,
3. Ireland, R. Duane, and Bruce R. Baringer. Entrepreneurship: Successfully Launching New

Ventures. Pearson Publishing, 2%0- ement. Sage Publishing, 2022
4, Agarwal, Rajiv. Family Business Management. T ! Y
. ﬁ?ﬁ ;-T s 'J:. “Mappﬁ: g the Startup Ecosystem in India.” Economic & Political Weekly, 2003.

6. Ramachandran, K. Indian Family Businesses: Their Survival Beyond Three Generations. 1SB

_______Working Paper Series, 2011.
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Max Marks; Theory: 100 (Int: 25; Ext: 75); Practical: 100

Code: ‘
?f?‘t:“““ 5 Credits (45 houy,

¥ Eary) cc-x Computer Networks 3L4T:4P  [theory and 60 hoyr
BCA-4002pP practical) |
_(for practical) |

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

CO1: Understand the fundamental concepts of computer networks and their applications.
CO2: Develop problem-solving skills related to network design, implementation, and troubleshooting.
CO3: Implement Network Protocols
CO4: Configure Network devices.

_____-_-_-'_"‘-ul

Unit

Topics

LPu rposed

ectures

Introduction To Computer Networks:

Overview of Computer Networks: Definition and Objectives, Applications and
Examples of Network Components and Architecture, Data Communication
Components and Characteristics, Data Representation and Data Flow.

Network Models: OSI Model: Layers and Functions, TCP/IP Model: Layers and
Functions, Comparison Between OSI and TCP/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.
Networking Devices: Routers, Switches, Hubs, Bridges, Gateways,
Functions and Configurations of Each Device.

11

II

Data Link Layer and Networking Protocols:

Data Link Layer Fundamentals: Functions of the Data Link Layer, Framing, Error
Detection, and Error Correction, Flow Control Mechanisms.

Ethernet: Ethernet Standards and Frame Structure, MAC Addressing and ARP,
Ethernet Switching: Basic Concepts and Methods.

Network Protocols: Introduction to TCP/IP Protocol Suite, IP Addressing: Ipv4
and Ipvé Sub netting and CIDR Notation. Address Resolution Protocol (ARP):ARP
Operation and Table, ARP Spoofing and Security Considerations.

Virtual LAN(VLAN): Concept of VLAN, VLAN Tagging and Configuration, Benefits
and Use Case.

11

III

Network 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.,
Congestion Control Algorithms: Techniques: Slow Start, Congestion
Avoidance, Fast Retransmit, Fast Recovery, TCP Variants: TCP Reno, TCP Vegas.
Quality of Service (QO0S): QOS Principles and Mechanisms, Differentiated
Services (DIFFSERV) And Integrated Services (INTSERV). Network Security
Fundamentals: Threats and Vulnerabilities, Basic Security Mechanisms: Firewalls,
VPNS, And Encryption. .

11

v

Application Layer and Emerging Technologies:

Application Layer Protocols: HTTP/HTTPS: Structure and Operation, FTP,
SMTP, POP3, IMAP: Protocols and Uses, DNS: Domain Name System and
Resolution. Network Applications: Web Browsing, Email Communication, File
Transfer, VOICE OVER IP (VOIP) And Streaming.

Emerging Technologies: Software-Defined Networking (SDN), Network Function
Virtualization (NFV), Internet of Things (IOT) and its Impact on Networking,
Network Management: SNMP: Simple Network Management Protocol, Network
Monitoring Tools, and Techniques.

s U i

12

Future Trends In Networking: 5G and Beyond, Network Automation and Artificial

Page i 58



_ fﬁ{éﬂfé@r;cé_i_n Networking.
| e e e
Configure Basic Network Settings:

| 1. IP Address Configuration ¥
2. Subnet Mask and Gateway Settings
Impfement Network Profocols:
3, Write a simple Python script to perform DNS resolution.
4. Implement a tmu: HTTP client-server application
Network Simulation: '
5. Use network simulation tools (e.q.C it 5 simulate

et el g (e.g.,Cisco Packet Tracer) to design and simulate
6. Configure routers and switches In a si

mulat f
performance Measurement: Sl oy
7. Measure network performance using tools like 'ping’, ‘traceroute’, and
8. Analyze network traffic using Wireshark.

rmplement VLANs:
9. Configure VLANS on a switch and verify using simulation tools.
Set 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 VPN configurations. Perform vulnerability

scanning and analyze results.

Network Troubleshooting:

12. Diagnose and resolve common network issues.

13. Use troubleshooting commands and techniques to fix connectivity problems. |

Lab

Text Books:
1. Tanenbaum, Andrew S., and David J. Wetherall. Computer Networks. 5th ed., Pearson Education, 2011.

5. Kurose, James F., and Keith W. Ross. Computer Networking: A Top-Down Approach. 8th ed., Pearson,
2021.

3, Comer, Douglas E. Computer Networks and Internets. 6th ed., Pearson, 2014.

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

Reference Books:

1. Forouzan, Behrouz A. Data Communications and Networking. 5th ed., McGraw-Hill Education, 2012.

2. Peterson, Larry L., and Bruce S. Davie. Computer Networks: A Systems Approach. 6th ed., Morgan

Kaufmann, 2019.

F°de’ CC-XI Design and Analysis of 3L+T:0P [3 Credits (45 hours|
BCA-4003 T~ Algorithms theory)
Max Marks: 100; Theory: 100 (Int: 25; Ext: 75)
Course Outcomes: Upon competition of the course, students will be able to
CO1: Understand the basic algorithm designing paradigms.

£02: get the basic knowledge on how to analyze an algorithm.
C03: Sy nthesize efficient algorithms in common design situations a

Unit  [ropics

nd real-life problems.

Purposed
lectures

What is an algorithm? Design and performance analysis of algorithms, time

complexity, space complexity.
Asymptotic notations (O, ©, ©) to measu

I measure complexity of algorithms.
Analysis of sgque:tial search, bubble sort, selection sort, insertion sort, matrix

multiplication. '
e | RECU?SiOn' Basic concept. Analysis of recursive algorithms, Master's theorem.

The Divi Design Technique:
J____ The ge:l:iera&;’l Egr?geup?: Binag search, findin the maximum_and minimum, merge 11

3/

re growth of a function and application to
11
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T— ) se analysis for the mentioned algorithms.

sort, quick sort. Best and worst ca : '
Strassen’s matrix multiplication. Lower bound for comparison-based sorting.

The Greedy Design Technique: The general conlcept. Applicf':ti?ns :jngenkerl?l |
Knapsack problem, finding minimum weight spanning trees: Prim's an ; ruskal’s
algorithms, Dijkstra's algorithm for finding single source shortest paths problem. _  —
The Dynamic Programming Design Technique: Dynamic Pr'ogramming wit |
Examples Such as Knapsack. All Pair Shortest Paths wWarshaI's and _Floyd,"l'he
general concept, all pair shortest paths problem (Floyd-Warshall's algorithm), 0/1 |
III Knapsack problem, Resource Allocation Problem, Longest Common Sub-sequence. 11
Graphs: Terminology used with Graph, Data Structure for Graph Repre§entations:
Adjacency Matrices, Adjacency List, Adjacency. Graph Traversal: Depth First Search
and Breadth First Search, Connected Component.

Backtracking, Branch and Bound with Examples such as Travelling Ef,alesman
IV Problem.Computational Intractability: Overview of non-deterministic algorithms, P, 12
NP, NP-Complete and NP-hard problems. = |
Text Books:

1. Cormen, Thomas H., et al. Introduction to Algorithms. 3rd ed., PHI Publication, 2009.

2. Horowitz, Ellis, et al. Fundamentals of Computer Algorithms. University Press (I) Pvt. Ltd., 2012.

3. Levitin, Anany. Introduction to the Design and Analysis of Algorithms. 3rd ed., Pearson, 2012.

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

Reference Books:

1. Aho, Alfred V., John E. Hopcroft, and Jeffrey D. Ullman. The Design & Analysis of Computer Algorithms.
Addison Wesley Publications, 1983,

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

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

ICode: CC-XII Artificial Intelligence BL+T:4P (3 Credits (45 hours
BCA-40047T theory and 60 hours
B(A-Uoou P . Practical)

[Max Marks: 100; Theory: 100 (Int: 25; Ext: 75) ; Practical : 100
Course Outcomes: Upon competition of the course, students will be able to
CO1: Understand the characteristics of rational agents, and the environment in which they operate,

and gain insights about problem-solving agents.
C02: Gain insights about Uninformed and Heuristic search techniques and apply them to solve
Search applications.
CO3: Appreciate the concepts of knowledge representation using Propositional logic and Predicate
calculus and apply them for inference/reasoning.
CO04: Obtain insights about Planning and handling uncertainty through probabilistic reasoning and

fuzzy sets.
CO5: Obtain a basic understanding of the Al domains and their applications and examine the legal and ethical
issues of Al ]
Unit Topics Purposed
e lectures
Introduction to Al
What is AI? Intelligent Agents: Agents and environment, the concept of Rationality,
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 Techniques

Uninformed Search: DFS, BFS, Iterative Deepening Search. Informed Search: Best
First Search, A* search, AO* search. Adversarial Search & Games: Two-player zero-
sum games, Minimax Search, Alpha-Beta pruning. Constraints and Constraint 5
Satisfaction Problems (CSPs), Backtracking search for CSP, Evolutionary Search
Techniques: Introduction to evolutionary algorithms, Genetic algorithms,

MV

II




Appumllon'.‘ of nvulullrnmry “earch in A

Loglcal ncm:onlnu and Unccrtninlv
pglc: Propositional loeie L= -
anfgr(:ncc, Unification a]m;l’l:;tllnm”m Predicate logie, Propositional versus first-order
aesolution, Truth maintenan, lf_l»' :;tl::m“m: Forward chalning, I;ar‘lf:wnrrl Lhninint—},
ol HEmS. Introduction 1o Planning: Blocks World 12
strips; Handling Urlcu:rmlnllcf.‘ Non -
Introduction to Fuzzy e theor "V mandonke o
_—| pomains and Applicationg of A1
malns In AL Int

Domé . )\ ruduqlnn o Machine Learnin C 'r Vis g

v Natural Language Proces: el g oAk

Iln W 1]
Systems: The architocty (il;ngt:g:( N:;;nzl thtwork's, and thelr Applications, Expert 12
© OF expert systems Include two case studies,

111

asoning, Probabilistic reasoning,

| Legal and Ethical Tssucs: Concerns related 1o Al
e [ —
Text BOOKS!

1. MC. Trivedi, A Classical Approach to Artif
5 i Icial 1 telliae
Company, 2024 (AICTE Recommended Tc><ucmc':k()-"IgL
2. Nilsson Nils J, Artificial Intelligence: A n :
Inc. San Francisco, CA, 1SBN: 97g. W Synthesls, Morgan Kaufmann Publishers

g ] -55-860467-4,
2. ban W ratlerson, Introduction to Artificial
Learning 2010, - Intelligence & Expert Systems, PHI

4. Rajiv Chopra, Data Sclence with
Learning, Khanna Book Publis

nce, Khanna Book Publishing

Artificlal Intelligence, Machine Learning and Deep

hing Company, 2024,

Reference Books:

I. M.C. Trivedi, Introduction to Al and
Company, 2024,

2. Russell, S, and Norvig, P., “Artificial Intelligence - A Modern Approach”, 3rd edition,
Prentice Hall

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

4. Rajiv Chopra, Machine Learning and Machine Intelligence, Khanna Book Publishing
Company, 2024,

Machine Learning, Khanna Book Publishing

% -

s
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- o

— . - i - - Cred'__' e
BC:D:S;JST roup-A: Elective — II l Pours '::‘EE)ISI
3 » n
(For theory) PSEC-IV introduction to Machine Learning |y, 7. 4p nd 60 hoy,d
BCA-4005P ractical)
| (For practical) e
Max Marks; Theory: 100 (Int: 25; Ext: 75); Practical: 100 i

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

CO1: Define and explain machine learning concepts, types, and basic metrics. . -

CO2: Implement and apply supervised learning techniques (e.g., KNN, Linear Rt?gressmn, qnd LOQJSU_C .
Regression) and un supervised learning methods (e.g., K-Means, Hierarchical Clustering, Association
Rules).

CO3: Develop and evaluates implemachine learning models(e.g., Perceptron, single-layer neura! networks) and
analyze and apply appropriate machine learning algorithms depending on the problems with some real-
world data.

Course Outcomes after Lab Programs: .

CO1: Implement and evaluate supervised learning techniques, including K-Nearest Neighbors, “_“?ar
regression, and logistic regression, and measure model performance using accuracy, precision, recall,
and F1 score, ,
CO2: 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.

CO3: 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 learning concepts through bagging with random forests and boosting 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 Evaluation Parameters:
Confusion matrix, Accuracy, Precision, Recall, F1 Score, and AUC,
Supervised Learning and Unsupervised Learning:
Regression: Linear and Non-linear Regression, Logistic Regression.
Classification: Naive Bayes, K-Nearest Neighbors, Decision Trees. Linear
model: Introduction to Artificial Neural Networks, Perceptron Learning
Algorithm, Single Layer Perceptron, Introduction to Support Vector Machine 8
for linearly separable data. Clustering: K-Means, Hierarchical Clustering,
DBSCAN, Clustering Validation Measures. ML Applications: Ethical
Considerations in Machine Learning, Case Study and Real-world Applications.
1. Implement linear regression on a data set and visualize the regression
line.
2. Implement logistic regression on a binary classification data set and
plot the decision boundary.
3. Implement and evaluate the performance of Decision tree ID3/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. Build 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 point dataset and visualize and
evaluate the clusters,
8. Implement hierarchical clustering on a dataset and plot the

II
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ol
ment DBS
9. Imple CAN clustering on a dataset and visualize and evaluate

——dendrogram. S

the clusters.

10. zeof:g”;aisr:zgga'tocgwgvt:nfhnts Analysis (PCA) and apply any one or
feature reduction, € performance variation with or without
11. B;g't‘;’lefr'n 2'??:]’33 ;a‘:lﬁ; p;:rceptron model to classify AND, OR, and XOR
p _ ensorflow/ Kera i
boundaries. Also evaluate its pe I‘{Onnzrmsc)e and visualize their decision
12, Demonstrate the concept of boosting using the AdaBoost algorithm.

ot BOOKS: : .
Mitchell, Tom M. Machine Learning. 1st ed., McGraw-Hill, 1997.

Kalita, J. K., D. K. Bhattacharyya, and S. Roy. Fundamentals of Data Science: Theory and Practice.

flsevier, 2023.
Chopra, Rajiv. Machine Learning and Machine Intelligence. Khanna Publishing House, 2024.

Jose, Jeeva. Introduction to Machine Learning. Khanna Publishing House, 2023.

nce Books: -
Flach, Peter A chhme Learning: The Art and Science of Algorithms that Make Sense of Data.
Cambridge University Press, 2012,

Sons,

puda, Richard O., Peter E. Hart, and David G. Stork. Pattern Classification. 2nd ed., John Wiley &
2007.
Haykin, Simon. Neural Networks and Learning Machines. 3rd ed., PHI Learning, 2009.

chollet, Francois. Deep Learning with Python. Manning Publications, 2018.

Bishop, Christopher M. Pattern Recognition and Machine Learning. Springer, 2006.

Goodfellow, Ian, Yoshua Bengio, and Aaron Courville. Deep Learning. MIT Press, 2016.

Géron, Aurélien. Hands-On Machine Learning with Scikit-Learn and TensorFlow: Concepts, Tools, and

Techniques to Build Intelligent Systems. 1st ed., O'Reilly Media, 2017.
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Code: BCA- |DSEC-V Group-B: Elective-II
4006T  (for Data Visualization
theory) and

BCA-4006P

(for practical)

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

Course Outcomes: Upon completion of the course, the student will be able to i
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.
04: Study different types of visualizations and their appropriate uses.

ICO5: Utilize Power BI to create and customize various types of visualizations. _
Unit Topics Proposed

Lectures

_—

Introduction to Data Visualization o
Definition and importance of data visualization-Role of data visualization in
I decision making- Types of data (numerical, categorical, temporal, "
igeographical)- Data visualization process (data collection, exploration, analysis,
visualization, interpretation)- Challenges and limitations of data visualization
Visualization tools & Data Story telling

Overview of Visualization Tools (e.g., Excel, Tableau, PowerBI, Python)-
II  [Comparing and contrasting features and Use Cases among these tools.
Principles of Data Story telling: Narrative and Context-Best Practices for .
Dashboard Layout and Interactivity i
Designing Effective Visualizations 5
III  [Principles 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 CSV files. ‘

4. Introduction to multiple data sources
5. Basic report creation: Adding visuals and saving a report. ‘

Data Transformation and Preparation ‘
1. Using Power Query Editor
2. Cleaning data: Removing duplicates, handling missing values.

Lab 3. Transforming data: Splitting columns, changing data- types, |
renaming columns, :
Program . .
S 4. Merging and appending queries. ‘
5. Creating custom columns and calculated columns

Data Modeling
1. Creating relationships between tables ‘

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

Creating Basic Visualizations ‘
1. Creating various chart types (bar, column, line, pie, area,

etc.,) ‘

2. Formatting and customizing visualizations

Publishing and Sharing Reports

; '|n I
Pl %/ 1 d#//& Pagcl(ﬂ



g5 — : _ )

1. Publishing a report to Power BI Service.
2. Sharing reports and dashboards with team members. ‘
3. Selting up data refresh schedules and managing permissions.

rext Books:

1. Knaflic, Cole Nussbaumer. Storytelling with Data: A Data Visualization Guide for Business
Professionals. Wiley, 1st ed., 2015,

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

2001,

Reference Books:
1. Healy, Kieran. Data Visualization: A Practical Introduction. Princeton University Press, 2018.

2. Ferrari, Alberto, and Marco Russo. Analyzing Data with Power BI and Power Pivot for Excel,

Microsoft Press, 1st ed., 2017.
3. Knight, Devin, et al. Microsoft Power BI Complete Reference, Packt Publishing, 1st ed., 2018.
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gg:;(f::CADSEC'VI Group-C: Elective — 11
heory) and Web Programming-II
7P (for Advanced Full-Stack Development
ractical)
Max Marks: 100; Theory: 100 (Int: 25; Ext: 75); Practical: 100 e ]
Course Outcomes: After competition of the course student will be able to _
CO1: Understand and implement MongoDB as a NoSQL database for scalable applications.
[CO2: 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 cloud
deployment using Vercel, Netlify, Render, and Heroku
Unit Topics Proposed
Lectures
Advanced JavaScript & ES6+
Destructuring, Spread & Rest Operator, Template Literals, Promises and
Fetch API, Async/Await, Closures and Scope, Hoisting and the Execution
Context, Modules: import/export
I Advanced React.js 4
useEffect Hook, React Router: BrowserRouter, Routes, Route, Link vs
NavLink, Forms in React, Controlled vs Uncontrolled Components, Lifting
State Up, Context API for Global State Management, Introduction to Redux
(optional)
Back-End API Development with Node.js + Express
RESTful APT Principles, Route Parameters and Query Strings,
Request/Response Cycle, Creating APIs with Express, Middleware (Morgan,
I BodyParser, Helmet), Error Handling Middleware 4
Authentication and Authorization
User Registration & Login, Hashing Passwords with berypt, JSON Web Tokens
(JWT) for Auth, Protecting Routes, Session vs Token-Based Auth, Role-Based
Access Control (RBAC)
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
I Postman for API Testing, Writing Unit Tests with Jest ( Basics), Test-Driven 4
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
Web Security Basics
Common Web Vulnerabilities, XSS, CSRF, SQL Injection, Input Validation and
Sanitization, 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,
IV | Database: MongoDB (or with SQL integration), Auth: JWT or 3
Sessions,Deployment: Live and Public
Project Ideas:
. E-Commerce Website
o Job Board
. Task/Project Management Tool
° Blogging Platform

|
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and Node. Apress, 2019, ull Stack web App Developme
o Shama, Full Stack - pp pment with Mongo, Express, React,

2 Develg .
3. Brown, Ethan. Web Developmeng \yiip pmint With MERN, Packt Publishing, 2021.
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: SEC-V Design Thinking and Innovation [2L+T:0P |2 Credits (30 hours
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.

€03: Know wicked problems and how to frame them in a consensus manner that is agreeable to all
stake holders using appropriate frameworks, strategies, techniques during prototype development.
C04: Analyze emotional experience and inspect emotional expressions to better understand users while
designing innovative products

Unit Topics Proposed
Lectures

Basics of Design Thinking: ) . ) L

Concept of Innovation and its Significance in Business, Creative Thinking
Process and Problem Solving Approaches, Desigp .Thmkmg Approach and its
Objective, Design Thinking and Customer CenFrlc{lw — Real World Examples
I | of Customer Challenges, Use of Design Thinking to Enhance Customer 8
Experience, Parameters of Product Experience, Alignment of Customer
Expectatior;s with Product, Discussion on Global chcess S.topes like Airbnb,
Apple, Ideo, Netflix etc, Four Stages of Design Thinking Process -

|| Empathize, Define, Ideate, Prototype, Implement. -
Learning to Empathize and Define the Problem-
Know thg Importgnce of Empathy in Innovation Process = I-als'g Ci;‘sisr::girntgs
Develop Empathy Using Design Tool i observ(isngu Discussion and
I1 Information, Individual Differences &.umquenests cer ar?d Appreciation of
Actvities to Encourage the Understandings AGEe S0C ke problems
Individual Differences, Wicked problems, Identifi

ons.
—| around us and the Potential Impact of their Soluti

Ideate, Prototype, and Implement: systems Thinking, Concept of 8
I Templates of Ideation like Brainstorming; ‘i:wcked Problems?, Mapping

n
——1 Brainstorming-How to Reach Consensus 9
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Customer Experience for Ideation, Know the Methods of Prototyping,

Purpose of Rapid Prototypiﬂng_rr_ljJ_le_mentation.

Feedback, Re-Design & Re-Create: .

Feedback l'_oop, Foci on User Experience, Address Ergonomic Challenlgfas, ,

User Focused Design, Final Concept Testing, Final I?resentat;uon - Solving

Problems through Innovative Design Concepts & Creative Solution

Text Books: o _

1. Brown, Tim. Change by Design: How Design Thinking Transforms Organizations and Inspires
Innovation. Harvard Business Review Press, 2008. - _ N

2. Krishnan, R. T., and V. Dabholkar. 8 Steps to Innovation. Collins Publishing, .

1V

2023.
Reference Book:

1. Cross, Nigel. Design Thinking. Bloomsbury, 2011,

—

3. Balaguruswamy, E. Developing Thinking Skills (The Way to Success). Khanna Book Publishing Company,

—
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