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SCHEME & SYLLABUS
(04 YEARS B.Sc. (IT) PROGRAMME)

Session: 2024-28

ABOUT THE B.Sc. (IT)

B.Sc. (IT) (Information Technology) is a 3-year undergraduate degree that imparts learners with

intricate knowledge of storing, securing, processing and managing data and information. Pursuing

B.Sc. (IT), students get to know about databases, software and networking. Further, you will be

exploring the intricacies of software testing, software development, software engineering, web

design, programming databases, computer networking and computer systems. Some of the major

B.Sc. (IT) subjects are Foundation of Information Technology, Advanced-Data Structure, and DBMS

using FoxPro, Foundation of Mathematics and Statistics, amongst others.

SALIENT FEATURES OF THE DEPARTMENT

B.Sc

Research oriented curriculum designed to enable students to acquire all the skills needed to

collect and analyze the data.

The Institute draws upon its strength of highly qualified well-trained faculty, state of art

infrastructure and innovative teaching methodology.
Elective courses that bridge the gap between industry requirements and academia.

Hands-on experience in most of the courses of information technology/computer applications

S0 as to impart practical knowledge in the relevant field.

To keep the students at par with the emerging technologies prevailing in the market, the

institute is furnished with various specialized research labs and software labs.

.(IT) (BACHELOR OF SCIENCE IN INFORMATION TECHNOLOGY)

The Program outcomes in B.Sc.(IT) are aimed at allowing flexibility and innovation in design
and development of course content, in method of imparting training, in teaching learning
process and in assessment procedures of the learning outcomes. The emphasis in B.Sc.(IT)
courses, in outcome-based curriculum framework, help students learn solving problems,
accomplishing IT tasks, and expressing creativity, both individually and collaboratively. The

proposed framework will help Students learn programming techniques and the syntax of one
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or more programming languages. After graduating with a 4 year degree, the students are
eligible for 1 year MCA (Master in Computer Application) and M.Sc. (IT) (Master in
Science in Information Technology) Programme.

VISION
e To prepare technically proficient and skillful computer professionals thereby contributing

towards building a strong and developed nation.

MISSION

e To provide innovative and quality knowledge to students for global competence and

excellence. Also, to prepare high quality Professionals for catering the needs of industry.

ELIGIBILITY CRITERIA
e 10+2 or its equivalent examination in any stream conducted by a recognized Board/

University/Council

DURATION

e 4 Years

The present Curriculum Framework for B.Sc. (IT) degrees is intended to facilitate the students

to achieve the following:

Some of the subjects taught in the B.Sc.IT course include computer architecture and organization,
database system, operating system, electronics, computer networking, foundations of a computer
system, java programming, website design, etc. B.Sc.IT course has excellent job scope and career
prospects. Aspirants looking for a professional career, then there are various job openings available
for them. Some important career profiles are IT Support Analyst, Network Engineer, IT Consultant

and Technical Sales.

PROGRAMME EDUCATIONAL OBJECTIVE (PEO)

PEO1: To provide opportunity for the study of modern methods of information processing and its
applications.

PEOZ2: By using technical methods, students are able to solve the real time computerized problems
by analyzing, designing, implementing and evaluating the problems.

PEO3: To develop among students the programming techniques and the problem solving skills
through programming.




PEOA4: To prepare students who wish to go on to further studies in computer science and related
subjects.

PROGRAMME OUTCOMES (PO)
PO1: Research and development: Developing with the idea of new research and technology.

PO2: Designing Product: Information Technology design products based on Al motion, and it
includes the act of development in the range of Software development, Information technology,
Computer Forensic Analyst, Information Technology Business Analyst, and Computer Network
Architect.

PO3: Systems Management: Involves basic skills for analyzing and solving problems related to the

technical system.

PO4: Marketing: The market of Information Technology is growing day by day and can grow
during the working time and date. The work has been easy and dependable upon the Information

Technology that doing without is unthinkable.

PROGRAMME SPECIFIC OUTCOMES (PSO)
PSO1 Apply standard Software Engineering practices and strategies in real -time software project
development

PSO2. Design and develop computer programs/computer -based systems in the areas related to All,
algorithms, networking, web design, cloud computing, loT and data analytics

PSO3. Acquaint with the contemporary trends in industrial/research settings and thereby innovate
novel solutions to existing problems

PSO4. The ability to apply the knowledge and understanding noted above to the analysis of a given
information handling problem.

PSO5. The ability to work independently on a substantial software project and as an effective team
member.

CHOICE BASED CREDIT SYSTEM (CBCYS)

The choice based credit system provides flexibility in designing curriculum and assigning credits
based on the course content and hour of teaching. The choice based credit system provides an
opportunity for the students to choose courses from the prescribed courses comprising core, elective
and open elective courses. The CBCS provides a cafeteria type approach in which the students can

take courses of their choice, learn at their own pace, undergo additional courses and acquire more




than the required credits, and adopt an interdisciplinary approach to learning. The courses shall be
evaluated on the grading system, which is considered to be better than the conventional marks
system. It is necessary to introduce the grading system to make uniformity among all technical
institutions of India. This will benefit the students to move across institutions within India to begin
with and across countries. The uniform grading system will also enable potential employers in
assessing the performance of the candidates. In order to bring uniformity in the evaluation system and
computation of the Cumulative Grade Point Average (CGPA) based on student’s performance in

examinations, the AICTE has formulated the guidelines to be followed.

Curriculum Structure: IT graduates assume the responsibility of the development and selection of
the appropriate computer hardware and software products and systems for an organization; and the
installation, customization, implementation, management, and maintenance of such products and
systems for the organization’s computer users. IT will have a curriculum with Syllabi consisting of
following type of courses:-

A. Core Courses: A course, which should be studied compulsorily by a candidate as a necessary

requirement is termed as a core course.

e Major: Compulsory Course

e Minor: Use their minor course to focus or specialized certain area
e Skill/ Vocational: Skill Enhancement

e Interdisciplinary Course : Introduce for other course

B. Elective Course: Generally a course which can be chosen from a pool of courses and which
may be very specific or specialized or advanced or supportive to the discipline/ subject of
study or which provides an extended scope or which enables an exposure to some other
discipline/subject/domain or nurtures the candidate’s proficiency/skill is called an Elective

Course.

e Discipline Specific Elective (DSE) Course: Elective courses may be offered by the
main discipline/subject of study referred to as Discipline Specific Elective. The
University/Institute may also offer discipline related Elective courses of

interdisciplinary nature (to be offered by main discipline/subject of study).




e Dissertation/Project: An elective course designed to acquire special/advanced
knowledge, such as supplement study/support study to a project work, and a candidate
studies such a course on his own with an advisory support by a teacher/ faculty

member is called dissertation/project.

e Generic Elective (GE) Course: An elective course chosen generally from an
unrelated discipline/subject, with an intention to seek exposure is called a Generic
Elective. P.S. A core course offered in a discipline/subject may be treated as an
elective by another discipline/subject and vice versa and such electives may also be

referred to as Generic Elective.

C. Major Specific Elective courses (MSE): Elective courses offered under the major:
Management/ Economics/History/Sociology/Political science/Philosophy/Public

administration shall be referred to as major specific electives.

D. Open Elective Courses (OE): Open electives courses offered under the related
stream/disciplines (Languages/Performing and visual arts) and those under the unrelated
streams/disciplines (Physical and chemical sciences/Mathematical, Management and
computational sciences) to seek exposure beyond main discipline of choice shall be referred to

as open elective courses.

Points to be considered:

e The NEP 2020 offers the students the option of choosing a 01 year Diploma, a 03 years

bachelor degree or a 04 years bachelor degree with research across disciplines.

GENERAL COURSE STRUCTURE & THEME
A. Definition of Credit:

1 Hr. Lecture (L) per week 1 Credit
1 Hr. Tutorial (T) per week 1 Credit
1 Hr. Practical (P) per week 0.5 Credit
2 Hours Practical (P) per week 1 Credit

B. Course code and definition:




Course code Definitions
L Lecture
T Tutorial
P Practical
CcC Core Courses
AEC Ability Enhancement Courses
MDE Multi-Disciplinary Elective course
VAC Value added Courses
SEC Skill Enhancement courses
DSE Discipline Specific Elective
OE Open Elective
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Course Name: Bachelor of Science in Information Technology, Bachelor of Science in
Information Technology (Honours) and Bachelor of Science in Information Technology
(Honours with Research)

Course Level/Duration/System:

Undergraduate / Three or Four years/6 or 8 Semesters with multiple entry and
exit. The following option will be made available to the students joining
B.Sc.(IT) Research Program:

a. One year: Under Graduate Certificate in Information Technology (Total Credits:50)
b. Two years: Under Graduate Diploma in Information Technology (Total Credits:97)
c. Three years: Bachelor of Science in Information Technology [B.Sc.(IT)] (Total
Credits:147)
d. Four years: Bachelor of Science in Information Technology with
Honours: B.Sc.(IT) (Honours) or Bachelor of Science in Information
Technology with Research: B.Sc.(IT) (Honours with Research) (Total
Credits:195)




Minimum Eligibility Criteria:
Minimum eligibility criteria for opting the course in the fourth year will be as follows:

1. B.Sc.(IT) (Honours with Research): B.Sc.(IT) Degree
2. For B.Sc.(IT) (Honours): B.Sc.(IT) Degree

Note : The students who are eligible for B.Sc.(IT) (Honours with Research) shall have
choice to pursue either B.Sc.(IT) (Honours) or B.Sc.(IT) (Honours with Research)

SEMESTER WISE CREDIT DISTRIBUTION:

SEMESTER WISE CREDIT DISTRIBUTION OF PROPOSED B.Sc.(IT) [B.Sc.(IT)
(HONOURS) AND B.Sc.(IT) (HONOURS WITH RESEARCH)] PROGRAM:

Sem Core Ability Multi-Disciplinary || Value Skill Discipline | Practical | Total
ester || Courses | Enhancement | Elective Courses | Added || Enhancement | Specific | Subjects
Courses Courses Courses Elective
| 12 2 3 3 - - 4 24
1 11 - 3 3 3 - 4 24
i 16 = 1 6 3 = 4 30
v 18 2 - 3 - - 4 27
\Y 21 - - - - - 10 31
VI 18 = 5 - 3 - 4 22
B.Sc.(IT) (Research)
VIl 19 - - - = - 6 25
VIl 15 - - - - - 8 23
B.Sc.(IT) (Research With Honours)
VII 19 5 3 3 = = 6 25
VIl 19 - - - = - 4 23




Category-wise distribution*

Description | Core Ability Multi- Value Skill Discipline || Practical | Total
Courses | Enhancement | Disciplinary | Added | Enhancement | Specific || Subjects
Courses Elective Courses Courses Elective
Courses

B.Sc.(IT) 96 04 07 14 06 - 30 157
B.Sc.(IT) 34 00 00 00 00 - 14 48
(Research)

B.Sc.(IT) 38 00 00 00 00 - 10 48
(Research

With

Honours)

3 Years B.Sc.(IT) Program

Total Credits = 157

4 Years B.Sc.(1T) (Research) and B.Sc.(IT) (Research With

Honours)

Total Credits = 205

Note: Students can take extra credit courses from their own department or from other departments
as per the Admitting Body / University norms.




Course Scheme (B.Sc. (IT) Program

Semester 1
|. Theory Subjects
Conta
ct Total Total
Course | Course = Credits i
Sr. No. Tvpe Code Subject Name Hours (L:T:P) Contact | Credit
yp (L:T: T Hours | Hours
P)
1 Major | sa175 | Fundamentals of IT Tools | 4:0:0 |  4:0:0 4 4
Course
Major Data Communication and
2 Course | CSALTT | (0~ 4:0:0 4:0:0 4 4
Minor
3 Course CSA179 | Programming with C 4:0:0 4:0:0 4 4
VAC Value Added Course
4 VAC 3:0:0 3:0:0 3 3
VACO011 | (Ethics and Culture)
i - AEC éblhty Enhancement - y . > ,
Brcoolp (=010 NN N g ' &
(Communication Skill -I)
MDC Multidisciplinary Course
6 MDC (Nutrition and Health 3:0:0 3:0:0 3 3
MDCO017 A
Education)
PT101/ . -
PT Physical Training 4
7 PT103/ 0:0:2 NC 2 NC
PT105 (NSO/NCC/NSS)
II. Practical Subjects
Contact - Total Total
Course | Course Credits .
Sr. No. Tvpe Code Course Name Hours (L-T-P) Contact | Credit
yp (L:T:P) 15 Hours Hours
Major Fundamentals of IT
1 Course CSA181 Tools (P) 0:0:4 0:0:2 4 2
Major
2 Course CSA183 | Programming with C (P) 0:0:4 0:0:2 4 2

Total Credits: 24
Total Contact Hours: 30




I. Theory Subjects

Semester 2

Contact . Total Total
Course | Course Credits )
Sr. No. Tvpe Code Course Name Hours (L:T-P) Contact | Credit
yp (L:T:P) o Hours | Hours
Major
1 Course CSA176 | Programming in C++ 4:0:0 4:0:0 4 4
Major
2 Course CSA178 | Operating System 4:0:0 4:0:0 4 4
Minor . .
3 CSA180 | Software Engineering 3:0:0 3:0:0 3 3
Course
Multidisciplinary
4 MDC MDCO049 | Course (Basics of 3:0:0 3:0:0 3 3
Computer Sciences)
Value Added
Course(Quantitative 3 ) )
5 VAC VACO031 Aptit QT et Training 3:0:0 3:0:0 3 3
in Mathematics)
Skill Enhancement
6 SEC SECO008 | Course(E-Filling of 3:0:0 3:0:0 3 3
Income Tax Return)
PT102/ p ) B
Physical Training
7 PT PT104/ 0:0:2 NC 2 NC
PT106 (NSO/NCCI/NSS)
II. Practical Subjects
Contact - Total Total
Course | Course U Credits . :
Sr. No. Tvoe Code Course Name Hours (LT-P) Contact | Credit
yp (L:T:P) - Hours | Hours
Major
1 Course CSA182 | Programming in C++ (P) 0:0:4 0:0:2 4 2
Major
2 Course CSA184 Operating System (P) 0:0:4 0:0:2 4 2

Total Credits: 24

Total Contact Hours: 30




After Year 1, Students are advised to take Social Responsibility & Community
Engagement - encompassing Community Engagement with an NGO in the
vacation time.

An UNDERGRADUATE CERTIFICATE IN INFORMATION TECHNOLOGY will be
awarded, if a student wishes to exit at the end of First year.
Exit Criteria after First Year of B.Sc. (IT)

Programme

Students will have the option to exit the Bachelor of Science in Information
Technology [B.Sc.(IT)] program after successfully completing the first year. Upon
exit, they will be awarded a UG Certificate in Information Technology. To be
eligible for this certificate, students must complete an additional 04 credits in one of
the following areas:

1. Skill-Based Subject: A course designed to enhance practical and technical skills
in the field of information technology.

2. Work-Based Vocational Course: A vocational course offered during the
summer term that emphasizes hands-on training and workplace readiness.

3. Internship/Apprenticeship: A professional internship or apprenticeship
program in a relevant field, with a minimum duration of 08 weeks, which will
take place after the second semester.

4. Social Responsibility & Community Engagement: Active engagement with an
NGO or community organization for a minimum duration of 08 weeks, focusing
on real-world problem-solving, social responsibility, and community service.

The mode and specifics of these additional credits will be determined by the
respective University/Admitting Body, and students will be required to complete
the 08-week program during the summer term following their second semester. The
exiting students will clear the subject / submit the Internship Report as per the
University schedule.

Re-entry Criteria in to Second Year (Third Semester)

The student who takes an exit after one year with an award of certificate may be
allowed to re-enter into Third Semester for completion of the B.Sc.(IT) Program as
per the respective University /Admitting Body schedule after earning requisite
credits in the First year.



http://b.sc/

I. Theory Subjects

Semester 3

Contact . Total
Course Course Credits Total
Sr. No. Tvpe Code Course Name Hours (L:T-P) Contact Credit
yp (L:T:P) s Hours
Hours
Major Data Structure and
1 Course CSA275 Algorithms 3:1:0 3:1:.0 4 4
Major Web S
ystem and -, .
2 Course CSA277 T oehualfiit 4:0:0 4:0:0 4 4
Major Fundamentals of
3 Course MAT174 | Elementary 4:0:0 4:0:0 4 4
Mathematics
v Indian Knowledge
o8 System (Ancient
4 Course CSA283 Indian Insova¥onss 4:0:0 4:0:0 4 4
Computer Technology)
VAC-I Valu_e Added Course
5 VAC (Environmental 4:0:0 4:0:0 4 4
(EVS100) .
Education)
6 SEC S k007 \| SHIV EnhanCRsig 3:0:0 3:0:0 3 3
Course (E-Commerce)
VAC-II Mulya Pravah 2.0
7 VAC (JKMO0O1) (Human Values and 2:0:0 2:0:0 2 2
Professional Ethics)
Community
8 MDC CSR001 | Engagement and Social 1:0:0 1:0:0 1 1
Responsibilities
II. Practical Subjects
Contact . Total Total
Course Course Credits .
Sr. No. Tvpe Code Course Name Hours (L:T+P) Contact Credit
yp (L:T:P) 4 Hours Hours
Major Data Structure and
1 Course CSA279 Algorithms (P) 0:0:4 0:0:2 4 2
Major Web S
ystem and . .
2 Course CSA281 Technologies (P) 0:0:4 0:0:2 4 2

Total Credits: 30

Total Contact Hours: 34




I. Theory Subjects

Semester 4

Contact . Total
Course | Course Credits Total
Sr. No. Tvpe Code Course Name Hours (L:T-P) Contact Credit
yp (L:T:P) T Hours
Hours
Major Database
1 Course CSA276 Management System 4:0:0 4:0:0 4 4
Major
2 Course CSA278 | Java Programming 4:0:0 4:0:0 4 4
3 el MAT274 | COmPputer Oriented 4:0:0 4:0:0 4 4
Course Statistical Methods - 5
Major Indian Knowledge
4 Course CSA286 | System (Artificial 3:0:0 3:0:0 3 3
Intelligence)
Minor
5 Course CSA280 | Cyber Laws 3:0:0 3:0:0 3 3
Jeevan Kaushal Life
6 VAC MDCO019 | Skills 2.0 (Universal 3:0:0 3:0:0 3 3
Human Values)
Ability Enhancement
7 AEC AEC001 | Course (Functional 2:0:0 2:0:0 2 2
English-I)
II. Practical Subjects
Contact ' Total Total
Course Course Credits .
Sr. No. Tvoe Code Course Name Hours (LT-P) Contact | Credit
yp (L:T:P) 7 4 Hours Hours
Major Database
1 Course CSA282 Management 0:0:4 0:0:2 4 2
System (P)
Major :
2 Course CSA284 gz‘)’a Proglamming 0:0:4 0:0:2 4 2

Note: Six Weeks Industrial/Institutional training to be evaluated in 5th Semester.

Total Credits: 27
Total Contact Hours: 31




National Higher Education Qualifications Framework (NHEQF 5)

Exit Criteria after Second Year of B.Sc.(IT) Programme

Students will have the option to exit the Bachelor of Science in Information
Technology (B.Sc.(IT)] program after successfully completing the second year. Upon
exit, they will be awarded a UG Diploma in Information Technology. To be
eligible for this diploma, students must complete an additional 04 credits in one of
the following areas:

. Skill-Based Subject: A specialized course aimed at enhancing technical and practical
expertise in information technology.

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

. Internship/Apprenticeship: A professional internship or apprenticeship with a
minimum duration of 08 weeks, conducted after the fourth semester, offering hands-
on experience in a relevant field.

. Social Responsibility & Community Engagement: Involvement with an NGO or
community-based organization for a minimum of 08 weeks, contributing to social
initiatives and applying information technology knowledge to solve real-world
challenges.

. Capstone Project: Completion of a capstone project integrating the skills and
knowledge gained during the first two years of the program, which can be an
independent or group project.

The specific mode of completing the additional credits will be decided by the
respective University/Admitting Body, and students will be required to complete the
08-week program or project during the summer term following their fourth semester.
Students opting for this exit will also be required to submit an
Internship/Apprenticeship Report or complete the Capstone Project as per the
schedule outlined by the University/Admitting Body before they are awarded the UG
Diploma.

Re-entry Criteria in to Third Year (Fifth Semester)

The student who takes an exit after second year with an award of Diploma may be
allowed to re-enter into fifth Semester for completion of the B.Sc.(IT) Program as per
the respective University / Admitting Body schedule after earning requisite credits in
the Second year.




I. Theory Subjects

Semester 5

Contact

Total

Course Course Credits Total
Sr. No. Tvpe Code Course Name Hours (L:T-P) Contact Credit
yp (L:T:P) T Hours
Hours
1 Major CsAgrs | Computer System 4:0:0 4:0:0 4 4
Course Architecture
Major Android
2 Course CSA377 & offimming 3:1:0 3:1:0 4 4
Major
3 Course CSA379 | Computer Graphics 4:0:0 4:0:0 4 4
Minor Systems and
4 Course CSA381 Network 3:0:0 3:0:0 3 3
Administration
5 MingES B azgs | PUndqlientagol 3:0:0 3:0:0 3 3
Course Electronics
Basics of
6 MinoRSE Asaoy [\Lrormatiog 3:0:0 3:0:0 3 3
Course Technology
Management
II. Practical Subjects
Contact i Total Total
Course Course Credits .
Sr. No. - Code Course Name Hours (L:T:P) Contact | Credit
yp (L:T:P) o Hours Hours
Major
1 Course CSA387 | Computer Graphics (P) 0:0:4 0:0:2 4 2
Major
2 Course CSA389 | Android Programming (P) 0:0:4 0:0:2 4 2
3 IT Csager | X Week Industrial/ 0:0:0 0:0:6 0 6
Institutional Training

Total Credits: 31
Total Contact Hours: 29




I. Theory Subjects

Semester 6

Course | Course Contact | - o its Total Total
Sr. No. Course Name Hours _ Contact .
Type Code —_ (L:T:P) Credit
(L:T:P) Hours
Hours
Major .
Network Security & - ..
1 Course CSA376 Cryptography 3:1:0 3:1:.0 4 4
Major
2 Course CSA378 | Python Programming 4:0:0 4:0:0 4 4
Major ; ;
Object Oriented e "
3 Course CSA380 Analysis and Design 4:0:0 4:0:0 4 4
Minor
Concepts of Data . -
4 Course CSA382 Mining 3:0:0 3:0:0 3 3
Minor Fundamentals of
5 CSA384 : 3:0:0 3:0:0 3 3
Course Microprocessor
II. Practical Subjects
Course Course Contact Credits Total Tota_l
Sr. No. Tvpe Code Course Name Hours (L:T:P) Contact | Credit
yp (L:T:P) 4 Hours | Hours
Major A
1 Course | CSA386 E’g’)thon Programming | .q.4 0:0:2 4 2
Major Object Oriented
2 Course CSA388 | Analysis and Design 0:0:4 0:0:2 4 2

(P)

Total Credits: 22
Total Contact Hours: 26




Semester 7 (For Research Opting Students)

I. Theory Subjects

Contact

Total

Course Course Credits Total
Sr. No. Tvpe Code Course Name Hours (L:T-P) Contact Credit
yp (L:T:P) T Hours
Hours
1 Major | gpgsy | Advanced Data 4:0:0 4:0:0 4 4
Course Structure
Major Database
2 Course CSA453 | |\ i ation 4:0:0 4:0:0 4 4
Major Recent Trends in 3 T
3 CSA455 the field of IT 3:0:0 3:0:0 3 3
Major ;
CSA457 | Linux 3 . 4 4
4 Course Administration &9 %2
Minor Introduction to
5 Course CSA459 | Research 3:1:.0 3:1:0 4 4
Methodology
II. Practical Subjects
Contact . Total Total
Course Course Credits )
Sr. No. Tvpe Code Course Name Hours (L:T:P) Contact | Credit
yp (L:T:P) P Hours Hours
Major .
1 CSA461 | Research Synopsis 0:0:8 0:0:4 8 4
Course
Major
2 course T Caauen + | AaIRE” DA 0:0:4 0:0:2 4 2

Structures (P)

Total Credits: 25
Total Contact Hours: 31




Semester 8 (For Research Opting Students)

I. Theory Subjects

Contact

Total

Course Course Credits Total
Sr. No. Tvpe Code Course Name Hours (L:T-P) Contact Credit
yp (L:T:P) e Hours
Hours
1 Major | ~sa52 | Operations Research 4:0:0 4:0:0 4 4
Course
5 Major CSA454 BaS|cs_ of Semantics 4:0:0 4:0:0 4 4
Course Techniques
Major
3 course | CSAM0 | Advanced JAVA 4:0:0 4:0:0 4 4
Minor
Research and . y.
4 Course CSA4B8 | |\ ot Ethics 3:0:0 3:0:0 3 3
II. Practical Subjects
Contact . Total Total
Course Course Credits .
Sr. No. Tvoe Code Course Name Hours (L:T:P) Contact | Credit
yp (L:T:P) i f Hours Hours
1 Major | osa460 | Dissertation 0:0:16 | 0:0:8 16 8
Course

Total Credits: 23
Total Contact Hours: 31




I. Theory Subjects

Semester 7 (For Honours Students)

Contact . Total
Course Course Credits Total
Sr. No. Tvpe Code Course Name Hours (L:T-P) Contact Credit
yp (L:T:P) T Hours
Hours
1 Major Csagsy | Advanced Data 4:0:0 4:0:0 4 4
Course Structure
Major Database
2 Course CSA453 | | (oo 4:0:0 4:0:0 4 4
Major Recent Trends in s A
3 CSA455 the field of IT 3:0:0 3:0:0 3 3
Major ;
CSA457 | Linux Ay y . 4 4
4 Course Administration SEP 530
Minor Introduction to
5 Course CSA459 | Research 3:1:0 3:1:0 4 4
Methodology
II. Practical Subjects
Contact . Total Total
Course Course Credits .
Sr. No. Tvoe Code Course Name Hours (L:T-P) Contact | Credit
yp (L:T:P) Py Hours Hours
Major '
1 CSA461 Project 0:0:4 0:0:2 4 2
Course
Major Advanced Data - ol
2 T CSA463 Structures (P) 0:0:4 0:0:2 4 2
Major
3 Course Csaags | Database 0:0:4 0:0:2 4 2

Administration (P)

Total Credits: 25
Total Contact Hours: 31




I. Theory Subjects

Semester 8 (For Honours Students)

Contact

Total

Course Course Credits Total
Sr. No. Tvpe Code Course Name Hours (L:T-P) Contact Credit
yp (L:T:P) T Hours
Hours
Basics of
1 Major Course | CSA452 | Semantics 4:0:0 4:0:0 4 4
Techniques
Introduction to
2 Major Course | CSA454 | Natural Language 4:0:0 4:0:0 4 4
Processing
3 | Major Course | csaase | Di9ital Image 4:0:0 4:0:0 4 4
Processing
4 | MajorCourse | CSA458 | Aqyanced JAVA |  4:0:0 4:0:0 4 3
Minor Course | csA460 | Research and ‘A - 3 3
> Publication Ethics & 5 %°
II. Practical Subjects
Contact ¢ Total Total
Course Course Credits .
Sr. No. TV Code Course Name Hours (L:T+P) Contact | Credit
yp (L:T:P) £ Hours Hours
1 Major Csade | Digital Image 0:0:4 0:0:2 4 2
Course Processing (P)
2 jasor Csadea | Advanced JAVA 0:0:4 0:0:2 4 2
Course P)

Total Credits: 23
Total Contact Hours: 27




Summary of Scheme

Contact
Semester L T P Hours Per Credits
Week
1 20 0 4 30 24
2 20 0 4 30 24
3 25 1 4 34 30
4 23 0 4 S, T4
5 20 1 10 29 31
6 17 1 4 26 22
7 (RS) 17 2 6 31 25
7 (HS) 17 2 6 31 25
8 (RS) 15 0 8 31 23
8 (HS) 19 0 4 27 23
Total (RS) | 157 5 44 242 205
Total (HS) | 161 5 40 238 205




First
Semester




Course Code CSA175
Course Title Fundamentals of IT Tools
Type of Course Major
LTP 3:0:0
Credits 3
Course Prerequisites Basic Knowledge About Computers
Course Objective(s) To gain experience about MS-Office.
To help students to understand the basic concepts of computer,
Course Outcome (CO) The students will be able to:
1. Understand the basic concepts of computer
2. Understand the various storage devices
3. Leambasics of Word Processing, Spread Sheets and Presentation.
4. Leam new concepts used in IT world.

SYLLABUS
UNIT-I:
Fundamentals of computer: Introduction to Computers, Generation of Computers, classification of
Computer, block diagram of Computer and applications of computer.
Introduction to peripheral devices: Introduction to various Input and Output devices with its types.

UNIT-I1I:

Storage Devices: Introduction to storage devices, types of storage devices: primary memory with its types,
secondary memory with its types, cache memory.

Introduction to Internet: WWW, Internet, how to compose Email, Email components.

UNIT-II:

Software: Introduction to Software and its needs, Types of S/W. System Software: Operating System, Utility
Programs Programming Language: Machine Language, Assembly Language, High Level Language their
advantages & disadvantages. Application S/W and its types: Introduction and working with Word Processing,
Spread Sheets and Presentation.

UNIT-1V:
Recent Trends in IT: Introduction to Data Science, Basic concepts of 10T, Introduction to Al, use of Al in IT
world, introduction to Robotics.

RECOMMENDED BOOKS

Sr.No. | Name Author(s) Publisher
Fundamentals of Information Alexis Leon and Mathews . .
1. Vikas Publishing House
Technology Leon
2. Computer Fundamentals P.K. Sinha BPB Publications
3. Fundamentals of Computer E. Balagurusamy TATA McGraw Hill




Course Code CSA177

Course Title Data Communication and Networks

Type of Course Major

LTP 4:0:0

Credits 4

Course Prerequisites +2 in any stream

Course Obijective(s) The objective of this course includes learning about computer

network organization and implementation, obtaining a theoretical
understanding of data communication and computer networks, and
gaining practical experience in installation, monitoring, and
troubleshooting of current LAN systems.

Course Outcome (CO) The students will be able to:

1. Familiar with the different Network Models.

2. Understand different protocols working at Medium Access
Sub layer.

3. Learn the concept of network routing through algorithms.

4. Learn and understand Internet protocols and network
security.

SYLLABUS
UNIT-I: Computer Networks: Uses of computer Networks, Goals and applications of networks, Computer
Network Structure and Architecture, Reference models: OSI model, TCP/IP model, and Comparison of
TCP/IP and OSI models. Medium Access Sub layer: Static and dynamic channel allocation for LAN and
MAN, ALOHA Protocols, LAN Protocols: CSMA, CSMA/CD, Collision Free protocol.

UNIT-II: Networking and Internetworking devices: Repeater, bridges, routers, gateways, switches.
High speed LAN: FDDI, Fast Ethernet, HIPPI, Fiber channel. LAN IEEE 802.x standards.

UNIT-II1I: Data Link Layer: Links, Access Networks, and LANs- Introduction to the Link Layer, The
Services Provided by the Link Layer, Types of errors, Redundancy, Detection vs. Correction, Forward error
correction Versus Retransmission Error-Detection and Correction Techniques, Parity Checks, Check summing
Methods, Cyclic Redundancy Check (CRC), Framing, Flow Control

UNIT-1V: Internet Protocols: Principles of Internetworking, connectionless internetworking, Internet
protocols, IPv6. Network Security: Security requirements and attacks, Encryption: Public key encryption and
digital Signatures. Distributed Applications: SNMP, SMTP, HTTP.

RECOMMENDED BOOKS

Sr.No. | Name Author(s) Publisher
1. Computer Networks, 3™ Edition | Andrew S. Tanenbaum Prentice Hall
2. Data Communlcatlon & Behrouz A. Forouzan Tata McGraw Hill
Networking
3. Computer Networks and Internet | D.E. Cormer Addison Wesley




Course Code CSA179

Course Title Programming With C

Type of Course Major

LTP 3:1:0

Credits 4

Course Prerequisites +2 in any stream

Course Obijective(s) The objective of this course is to provide the students an overview of
computer programming.

Course Outcome (CO) The students will be able to:

1. Understand how to create flowcharts.
2. Perform logical proofs.

3. Apply recursive functions.

4. Determine equivalent logic expressions

SYLLABUS
UNIT-I: Introduction: History of languages, high- level, Low level, Assembly languages, Introduction to
Algorithm, how to write algorithm, flowchart, symbols used in flowcharts, flowcharts examples to solve
complex problems. Introduction to Programming Language: character Set, Constants, Types of constants,
Variables and Keywords, data types. Instructions: Type Declaration Instruction, Arithmetic Instructions.

UNIT-II: Control structures: Decision making structures: If, If-else, Nested If —else, Switch. Loop Control
structures: While, Do-while, for, Nested for loop. Other statements: Break, Continue, goto, Exit. Arrays and
Pointers: Arrays Initialization, Types of Array. Initializing Two Dimensional & Multidimensional Arrays,
Introduction to Pointers. Pointers and Functions.

UNIT-III: Storage Classes and Character Strings: Automatic, Register, Static, External (Local and Global),
Strings, Standard library String Functions: strlen (), strcpy (), strcat(),strcmp().
Functions: Definition, Passing values between functions, call by value, call by reference, Recursion

UNIT-1V: Structures And Unions: Declaring structure and its variables, Arrays of structures. Introduction to
Unions. Input/Output: Getchar (), putchar (), printf (), scanf (), puts (), gets () Introduction to files and its
operations.

RECOMMENDED BOOKS
Sr.No. | Name Author(s) Publisher
1 Programming in C Byron Gottfried, Jitender Schuam out line series
' g g Chhabra
2. LetusC Yaswant Kanetkar BPB Publication
A structured P i .
3. structure . rogramming Behrouz Forouzan Thomas learning
approach using C




Course Code VACO011
Course Title Ethics and Culture
Type of Course Minor
LTP 3:0:0
Credits 3
Course Prerequisites +2 in any stream
Course Obijective(s) The objective of this course is to help students explore ethical and
cultural dimensions of their lives.
Course Outcome (CO) The students will be able to:
1. Explore perspectives on ethics in thoughts, words and
actions.
2. Evolve ethical decision-making practices.
3. Understand the need for an ethical society and culture.
4. Introspect, become conscious of and assess one's stance in
life.
SYLLABUS

UNIT-I: Basics of Ethics and Culture: Definition of ethics, The Difference between Ethics and Morality,
Etiquette and Manner Vs. Morality, How morality is understood as the moral institution of life, The difference
between Customary morality, Religion, and Ethics, Cultural Relativism Vs. Universalism

UNIT-II: Gender Ethics: Distinction between gender and sex, Terminologies related to gender, Application
of the ethical theories to gender, four options regarding gender and ethics.

UNIT- I11: Media Ethics: The actual, possible or apprehended instances of unethical, unlawful, unfair or
inaccurate media coverage and journalistic activity (including instances of bias or misrepresentation) judged
against recognized ethical standards and the law. The legal and ethical context and effect of relevant law,
guidelines, policies and codes of practice of media on our society.

UNIT- IV: Culture influence ethics: Culture reflects the moral and ethical beliefs and standards that speak to
how people should behave and interact with others. These normative beliefs, together with related cultural
values and rituals, impose a sense of order and control on aspects of life that might otherwise appear chaotic or
unpredictable.

RECOMMENDED BOOKS
Sr.No. | Name Author(s) Publisher
1. Ethics: The Fundamentals Julia Driver’s Blackwell Pub
5 Mo.ral Prejudices: Essays on Baier. Annette Cambru?ge: Harvard
Ethics University Press.
Renegotiating Ethics in Adamson, Jane, Richard
3. Literature, Philosophy, and Freadman, and David Cambridge University Press
Theory Parker




Course Code AEC0010

Course Title Communication Skills in English-1

Type of Course Minor

LTP 2:0:0

Credits 2

Course Prerequisites +2 in any stream

Course Obijective(s) The course is intended to familiarize students with the basics of

English language and help them to learn to identify language
structures for correct English usage.

Course Outcome (CO) The students will be able to:

1. Identify common errors and rectify them.

2. Develop and expand writing skills through controlled and
guided activities.

3. To develop coherence, cohesion and competence in oral
discourse through intelligible pronunciation.

SYLLABUS

UNIT-I

Basics of Communication Skills: Communication, Process of Communication, Types of Communication
Verbal and Non-verbal communication, Channels of Communication- Upward, Downward, Horizontal,
Barriers to Communication, Role of Communication in society.

UNIT-11
Listening Skills: Listening Process, Hearing and Listening, Types of Listening, Effective Listening, Barriers
to Effective Listening, Note Taking. Reading Skills: Purpose of reading, Process of reading, Reading skills
Models and strategies, scanning, skimming, SQ3R, Approaches of Reading, Comprehension passages for
practice.

UNIT-HI
Writing Skills: Purpose of writing, Effective writing, Types of writing, Business Correspondence, Precis
writing, Memo writing, Minutes of meeting.

UNIT-IV
Speaking Skills: Speech Mechanism, Sounds System, Articulation, Vowels & Consonants, Skills for
effective speaking, Role of audience, Feedback Skill, Oral Presentation.

RECOMMENDED BOOKS

Sr.No. | Name Author(s) Publisher
1. Effectual Communication Skills | Bhupender Kour S.K. Kataria and Sons
2. Communication Skills R. Datta Roy and K.K. Vishal Publishing Company

Dheer

3. The Esser_1ce .0 F effective Ludlow and Panton Prentice Hall of India
Communication




Course Code MDCO017

Course Title Nutrition and Health Education (Education)

Type of Course Minor

LTP 3:0:0

Credits 3

Course Prerequisites +2 in any stream

Course Obijective(s) To familiarize students with fundamentals of food, nutrients and
relationship to health.

Course Outcome (CO) The students will be able to:

1. Understand the recent developments of nutritional science
and novel food usage.

2. Serve in core industry that leverages diverse food science
and nutrition domains.

3. Be competent nutrition professionals to address the health
related community issues.

4. Confidently pursue higher studies and research in nutrition
and interdisciplinary areas.

SYLLABUS
UNIT-I Nutrition concept and relation to human health: Basic concepts in food and nutrition, Basic terms
used in study of food and nutrition. Understanding relationship between food, nutrition and health. Functions
of food-Physiological, psychological and social.
UNIT-I1 Nutritious diet and Functions for human body: Dietary sources and clinical manifestations of
deficiency/ excess of the following nutrients: Carbohydrates, fats, proteins and lipids. Fat soluble vitamins-A,
D, E and K. Water soluble vitamins — thiamin, riboflavin, niacin, pyridoxine, folate, vitamin B12, vitamin C.
Techniques to prevent Water soluble vitamins lose while cooking. Minerals — calcium, iron, iodine, zinc,
potassium and sodium.
UNIT-I1I Selection grading and usage of food: Nutritional contribution and changes during cooking of the
following food groups: Cereals, Pulses, Millets, Fruits and vegetables. Milk & milk products. Eggs, Meat,
poultry and fish, Fats and Qils. Nutritious values of food items and balanced diet. Benefits of eating cooked
food over processed food.
UNIT-1V Methods of Cooking and Preventing Nutrient Losses: Different techniques of Cooking - Fire and
without fire cooking, boil, dry, moist, frying and microwave cooking. Advantages, disadvantages and effects
of various methods of cooking on food nutrient. Minimizing nutrient losses, Weights and measures for food
cooking. Food consumption and health issues. Effect of sauces, appetizers, spices, preservatives, carbonated
water, preserved food, liquor, fast food and plastic food container on human health.

RECOMMENDED BOOKS

Sr. No. | Name Author(s) Publisher

1. Nutrition Science Srilakshmi B New Age International (P) Ltd.

2. Food Science Srilakshmi B New Age International (P) Ltd.




CSA181 Fundamentals of IT Tools (P)

Objective: The objective of this practical course is to introduce the fundamental concepts of computers,
hardware and table to interact with Documentation, PowerPoint and Spreadsheet.

Familiar with various components of CPU.

Familiar with various Software and Hardware components.
Introduction of Office & Internet usage

Introduction to MS Word.

1.

2.

3

4

5. Prepare time-table in Word.
6 Create a Resume for the Jobs in different styles.

7 Introduction of PowerPoint.

8 Prepare Presentation in PowerPoint by applying Formatting Tools.
9 Introduction of Excel

10. Prepare Mark sheet in Excel.

11. Prepare the record of Employees of an organization.

12. Prepare the graphical representation of Sales of company for at least 5 years.




CSA183 Programming with C (P)

004

Objective: The objective of this practical course is to to understand the implementation of language. This
Programming language helps in solving a problem.

1.
2.

Write and execute program to show the working of input/output statements.

Write and execute programs to show the use of different types of operators (arithmetic,

relational, logical, and conditional).

3.

4
5
6.
7
8
9

10.
11.
12.
13.
14.
15.

Write and execute programs based on conditional control statements (if, if-else)
Write and execute programs based on switch-case statements.
Write and execute programs based on for loops
Write and execute programs based on while loop and do while loop.
Write and execute programs based on jumping control statements (break, continue).
Write and execute programs to implement one dimensional array.
Write and execute programs to implement two dimensional arrays.
Write and execute programs to show the use of pointers.
Write and execute programs to perform various functions on strings.
Write and execute programs based on use of functions (call by value)
Write and execute programs based on use of functions (call by reference)
Write and execute programs using recursive functions.

Write and execute programs to illustrate the concept of Structure and Union.




Second
Semester




Course Code CSAl76

Course Title Programming in C++

Type of Course Major

LTP 4:0:0

Credits 4

Course Prerequisites Basic Programming Skills/ Programming in C

Course Obijective(s) The objective of this course is to expose the student to procedural

programming using C++ and to increase the depth of students'
knowledge about several implementation issues.

Course Outcome (CO) The students will be able to:
1. Understand how C++improves C with object-oriented
features.
2. Learn how to write inline functions for efficiency and
performance.
3. Learn the syntax and semantics of the C++ programming
language.

4. Learn how to design C++ classes for code reuse.

SYLLABUS
UNIT-1 Basics: Introduction to C++, Tokens, Identifiers, data types, control statements, functions, array,
structure, union, pointers. Classes and Objects: Classes, Structures and Classes, Unions and Classes are
Related, Friend Functions, Friend Classes, Inline Functions, Constructors and its types, Static Class Members,
When Constructors and Destructors are Executed, Scope Resolution Operator, Nested Classes, Local Classes,
Passing and Returning Objects, Object Assignment. Arrays, Pointers, References and the Dynamic
Allocation: Arrays of Objects, Pointers, References, Dynamic Allocation Operators, The Placement Forms of
new and delete.
UNIT-I1 Function Overloading and Default Arguments: Function Overloading, Overloading Constructor
Functions, Finding the Address of an Overloaded Function, Overload Anachronism, Default Arguments,
Function Overloading and Ambiguity. Operator Overloading: Creating Member Operator Function,
Overloading Using a Friend Function, Overloading new delete, Overloading Special Operators & Comma
Operator.
UNIT-III: Inheritance: Base-Class Access Control, Inheritance and protected members, Inheriting Multiple
Base Classes, Constructors, Destructors and Inheritance, Granting Access, Virtual Base Classes. Virtual
Functions & Polymorphism: Virtual Functions, The Virtual Attribute is inherited, Virtual Functions are
Hierarchical, Pure Virtual Functions, Using Virtual Functions, Early Vs Late Binding. Templates: Generic
Functions, Applying Generic Functions, Generic Classes, Type name and export Keywords, Power of
Templates.
UNIT-1V: Exception Handling: Fundamentals, Derived-Class Exceptions, Options, Terminate() and
unexpected(), uncaught exception(), exception and bad exception Classes, Applying Exception Handling. The
C++ 1/0 System Basics: Old Vs. Modern C++ 1/O, Streams, Stream Classes, Formatted 1/O, Overloading <<
and >>, Creating Manipulators.




RECOMMENDED BOOKS

Sr. No. | Name Author(s) Publisher
Obiject Oriented _
1 Programming with C++ E. Balaguruswamy Tata Mc. Graw Hill
2. Object Orlfented . R. Lafore Galgotia Publications
Programming using C++
3. | Mastering C++ A.R. Venugopal, Rajkumar, T. | -\,

Ravishanker




Course Code CSA178

Course Title Operating System

Type of Course Major

LTP 4:0:0

Credits 4

Course Prerequisites Basic computer knowledge and OS DOS Windows

Course objective(s) The objective of this course is to help students become familiar with the

fundamental concepts of operating systems and provide students with sufficient
understanding of operating system design.

Course Outcome (CO) | The students will be able to:

1. Describe the importance of computer system resources and the role of
operating system in their management policies and algorithms

2. Understand the process management policies and scheduling of
processes by CPU

3. Evaluate the requirement for process synchronization and coordination
handled by operating system

4. Describe and analyze the memory management and its allocation
policies

SYLLABUS
UNIT-I: Introduction: Importance of Operating system. Basic concepts and terminology, An Operating
system Resource manager, Operating Systems functions, Services provided by operating system, Types of
operating systems, An Operating system- Process and system calls, Operating system architecture, Processor
and user modes, Virtual Machine.
UNIT-II: Memory management: Physical and virtual address space, Single Contiguous Allocation,
Partitioned Allocation, Fragmentation, Paging, Segmentation, Virtual memory and Demand paging, Page
replacement algorithms. Processor Management: Process, Process control block, State Model, Non-pre-
emptive and pre-emptive scheduling, Process Scheduling Algorithms, Deadlocks- detection and prevention.
UNIT-III: Information Management: Directory structure, File operations, A Simple File System, General
Model of a File System, File allocation methods.
UNIT-1V: OS and Security: Security breaches, types of attacks, attack prevention methods, security policy
and access control, OS design considerations for security, access, policy and access control, OS design
considerations for security, access control lists and OS support, internet and network security, Policy
mechanism, Program, network and system threats, Authentication.

RECOMMENDED BOOKS

Sr. No. | Name Author(s) Publisher

1. Operating System William Stallings Prentice Hall

A\. Silberschatz, P.B. Galvin, G.
Gagne

2. Operating System Concepts John Wiley Publication




Course Code CSA180

Course Title Software Engineering

Type of Course Minor

LTP 3:0:0

Credits 3

Course Prerequisites Basic Knowledge About Computers

Course Obijective(s) This course will provide knowledge about testing and maintenance
of software.

Course Outcome (CO) The students will be able to:

1. Describe key techniques and standards in software testing.

2. Explain and evaluate strategies for software testing for both
complete program life cycles and individual phases.

3. Develop correct, stable, maintainable and efficient software.

4. Specify and design test cases and test, debug and optimize
programs and produce appropriate documentation.

SYLLABUS
UNIT-1 Software Engineering introduction: software development models. Testing and its concepts:
significance and potentials Testability and features of test cases.

UNIT-II Software Testing Techniques: Definition of Software Testing, Need for software Testing, various
approaches to Software Testing, defect distribution, Software Testing Fundamentals. General characteristics of
testing. Seven principles of testing.

UNIT-IIl Comparative Evaluation of Techniques: Testing tools, dynamic analysis tools, test data
generators, debugger and test drivers. Water fall model, V-model, Spiral model, agile model, Life cycle testing
concepts, testing methods, testing levels. Static Testing, static analysis tools, dynamic testing, White box
testing, block box testing, Regression testing, dynamic testing tools.

UNIT-1V Technical Metrics for Software: Quality factors, framework, metrics for analysis, design, testing
source code, Software maintenance and Reengineering. Access Project Management Development Estimate
and status, Requirement Phase Testing, Design Phase Testing program Phase Testing, Execute Test and record
results, Acceptance Test Report Test results, Testing Software Installation, Test Software Change, Evaluate
Test Effectiveness. Testing calculating model (TCM).

RECOMMENDED BOOKS

Sr.No. | Name Author(s) Publisher
1 Learning Software Testing Rawane Madi Shroff and Pactt
' with Test Studio
2. Exploratory Software Testing: | James A. Whittaker Addison Wesley
3. Mobile Software Testing Narayanan Palani Wiley




CSA182 Programming in C++ (P)
LTP
004

Obijectives: Acquire knowledge about the basic concept of writing a program. Understanding the practical use
of functions, classes, objects, inheritance and polymorphism.

O No gk~ wDdRE

10.
11.
12.

13.
14.
15.
16.
17.

18.
19.
20.

Write and execute simple program to show the working of input/output statements.

Write and execute programs to show the use of different types of operators.

Write and execute programs based on use of functions.

Write and execute programs to demonstrate function call by value and call by reference.

Write and execute programs to demonstrate inline functions.

Write and execute programs to demonstrate function overloading.

Write and execute programs to show concept of classes using public, private, protected members.
Write and execute programs to demonstrate use of constructor (parameterized and un parameterized
constructor, copy constructor, multiple constructors in a class, and constructors with default
parameters).

Write and execute programs to demonstrate use of destructor.

Write and execute programs to demonstrate use of static variables and static functions.

Write and execute programs to illustrate different types of inheritance.

Write and execute programs to illustrate different access specifiers in inheritance (public, private,
protected).

Write and execute programs to show the use of pointers to classes.

Write and execute programs to show the use of this pointer.

Write and execute programs to show the use of friend function.

Write and execute programs to show the concept of friend class.

Write and execute programs to demonstrate method overloading in classes using different parameters
and different return types.

Write and execute programs to show the use of virtual function and pure virtual function.

Write and execute programs to demonstrate operator overloading in classes with different operators.
Write and execute programs using concept of dynamic memory allocation.




CSA184 Operating System (P)

Obijective: The goal of this course is to have students understand and appreciate the principles in the design
and implementation of operating systems software.

1. Simulate the following CPU scheduling algorithms.
a) FCFS b) SJF ¢) Round Robin d) Priority.
2. Write a C program to simulate producer-consumer problem using Semaphores.
3. Write a C program to simulate the concept of Dining-philosophers problem.
4. Simulate MVT and MFT.
5. Write a C program to simulate the following contiguous memory allocation Techniques
a) Worst fit b) Best fit ¢) First fit
6. Simulate all page replacement algorithms
a) FIFO b) LRU c) OPTIMAL.
7. Simulate all File Organization Techniques
a) Single level directory b) Two level directory
8. Simulate all file allocation strategies
a) Sequential b) Indexed ¢) Linked.
9. Simulate Bankers Algorithm for Dead Lock Avoidance.
10. Simulate Bankers Algorithm for Dead Lock Prevention.
11. Write a C program to simulate disk scheduling algorithms.

a) FCFS b) SCAN c) C-SCAN




Third
Semester




Course Code CSA275

Course Title Data Structure and Algorithms

Type of Course Major

LTP 3:1:0

Credits 4

Course Prerequisites Understanding of programming language either C or C++.

Course Obijective(s) The objective of the course is to introduce the fundamentals of Data

Structures, Abstract concepts and how these concepts are useful in
problem solving

Course Outcome (CO) The students will be able to:

1. Understand and identify the performance characteristics of
fundamental algorithms and data structures.

2. Check the correctness of algorithms using inductive proofs
and loop invariants.

3. Compare functions using asymptotic analysis.

4. Familiar with a variety of sorting algorithms.

SYLLABUS

UNIT-I: Introduction to Data Structures: Introduction and Definition of Data Structure, Classification of
Data, Arrays, Various types of Data Structure, Static and Dynamic Memory Allocation. Algorithms and
flowcharts. Basics Analysis on Algorithm, Complexity of Algorithm.

UNIT-II: Stacks and Queue: Introduction to Stack, Definition, Stack Implementation, Operations of Stack,
Applications of Stack and Multiple Stacks. Implementation of Multiple Stack Queues, Introduction to Queue,
Definition, Queue Implementation, Operations of Queue, Circular Queue, De-queue and Priority Queue.

UNIT-III: Linked Lists: Introduction, Representation and Operations of Linked Lists, Singly Linked List,
Doubly Linked List, Circular Linked List and Circular Doubly Linked List. Trees Introduction to Tree: Tree
Terminology Binary Tree, Binary Search Tree, Strictly Binary Tree, Complete Binary Tree, Tree Traversal,
Threaded Binary Tree, AVL Tree B Tree, B+ Tree.

UNIT-1V: Graphs: Introduction, Representation to Graphs, Graph Traversals Shortest Path Algorithms.
Searching and Sorting: Searching, Types of Searching, Sorting, Types of sorting like quick sort, bubble sort,
merge sort, selection sort.

RECOMMENDED BOOKS

Sr.No. | Name Author(s) Publisher
1. Data Structures using C & C++ Tanen Baum Prenctice-Hall International
5 Ap Introdl.Jctlgn to Data Structures Jean-Paul Tremblay Tata McGraw Hill
with Applications & Paul G. Sorenson
3. Fundamentals of Computer Algorithms | Sahni Galgotia




Course Code CSA277

Course Title Web System and Technologies

Type of Course Major

LTP 4:0:0

Credits 4

Course Prerequisites Programming

Course Obijective(s) The objective of the course is to introduce PHP, XML, Server Side
Programming and Client Side Scripting.

Course Outcome (CO) The students will be able to:

1. Gain knowledge of client-side scripting, validation of forms
and AJAX programming

2. Understand server-side scripting with PHP language

3. Understand what is XML and how to parse and use XML
Data with Java

4. Understand Server-side programming with Java Servlets and
JSP.

SYLLABUS
UNIT I: Introduction to PHP: Declaring variables, data types, arrays, strings, operators, expressions, control
structures, functions, Reading data from web form controls like text boxes, radio buttons, lists etc., Handling
File Uploads, Connecting to database (MySQL as reference), executing simple queries, handling results,
Handling sessions and cookies. File Handling in PHP: File operations like opening, closing, reading, writing,
appending, deleting etc. on text and binary files, listing directories

UNIT II: HTML Common tags: List, Tables, images, forms, Frames; Cascading Style sheets; XML:
Introduction to XML, Defining XML tags, their attributes and values, Document Type Definition, XML
Schemas, Document Object Model, XHTML. Parsing XML Data: DOM and SAX Parsers in java.

UNIT III: Introduction to Servlets: Common Gateway Interface (CGI), Lifecycle of a Servlet, deployment
of a servlet, The Servlet API, Reading Servlet parameters, Reading Initialization parameters, Handling Http
Request & Responses, Using Cookies and Sessions, Connection to a database using JDBC.

UNIT IV: Introduction to JSP: The Anatomy of a JSP Page, JSP Processing, Declarations, Directives,
Expressions, Code Snippets, implicit objects, Using Beans in JSP Pages, Using Cookies and session for session
tracking, Connection to database in JSP.

RECOMMENDED BOOKS

Sr.No. | Name Author(s) Publisher
1. Web Technologies Uttam K. Roy Oxford University Press
2. The Complete Reference PHP | Steven Holzner Tata McGraw Hill
3. Java Script D. Flanagan O’ Reilly




Course Code MAT174

Course Title Fundamentals of Elementary Mathematics

Type of Course Major

LTP 4:0:0

Credits 4

Course Prerequisites Student must have the knowledge of Basic Mathematics

Course Obijective(s) This course aims to provide foundational knowledge in discrete

mathematics including matrix theory, set theory, mathematical logic,
graph theory, and number systems to develop analytical and
problem-solving skills essential for computer applications.

Course Outcome (CO) The students will be able to:
1. Understand and apply the fundamental concepts of matrices

and determinants, including matrix operations, eigenvalues,
and the Cayley-Hamilton Theorem for solving systems of
linear equations.

2. Demonstrate the ability to use set theory and functions to
model and solve real-life problems involving relations,
mappings, and operations on sets.

3. Analyze logical statements using truth tables, logical
equivalence, and apply mathematical reasoning in problem-
solving, including basic concepts of graph theory and trees.

4. Apply the principles of number theory such as division
algorithm, GCD, LCM and congruence relations to solve
problems in discrete mathematics and computer science.

SYLLABUS
UNIT I: (Matrix and Determinants) Matrices: Definition, Types of Matrices, Addition, Subtraction, Scalar
Multiplication and Multiplication of Matrices, Adjoint, Inverse, Cramers Rule, Dependence of Vectors, Eigen
Values of a Matrix, Cayley-
Hamilton Theorem (without proof). Determinants: Definition, Minors, Cofactors, Properties of Determinants.
UNIT II: (Basic of Set Theory) Sets, Subsets, Equal Sets Universal Sets, Finite and Infinite Sets, Operation
on Sets, Union, Intersection and Complements of Sets, Cartesian Product, Cardinality of Set, Simple
Applications, Properties of Relations, Equivalence Relation, Domain &amp; Range, Onto, Into and One to One
Functions, Composite and Inverse Functions.
UNIT IHl1: (Mathematical Logics) Statements, logical connectives, truth tables, Tautologies, contradictions,
logical equivalence, Applications to everyday reasoning, Graph theory: Introduction to graphs, graph
terminology, representing graphs and graph isomorphism, connectivity, Euler and Hamilton paths, planar
graphs, graph coloring, introduction to trees, application of trees.
UNIT IV: (Number System) Division algorithm, greatest common divisor, least common multiple,
congruence relation.

RECOMMENDED BOOKS

Sr.No. | Name Author(s) Publisher

1. Mathematical Statistics V.K. Kapoor S. Chand

2. Text Book of Engineering NP Bali Laxmi Publication




Mathematics

Introduction to Analytic
Number Theory

Springer International Student

T. M. Apostol Edition, Narosa Publishing House

Discrete Mathematics and Its

A Kenneth H. Rosen Mc Graw Hill, 6th Edition
Applications




Course Code CSA283

Course Title Indian Knowledge System (Ancient Indian Innovations in
Computer Technology)

Type of Course Major

LTP 4:0:0

Credits 4

Course Prerequisites Basic historical, mathematical and computational concepts.

Course Obijective(s) To explore ancient Indian contributions to mathematics, logic, and

computational concepts that influenced the development of modern
computer technology, fostering an appreciation of India’s intellectual
heritage and its relevance to contemporary innovation.

Course Outcome (CO) The students will be able to:

1. Understand the historical evolution of computational
concepts in ancient India.

2. Analyze the contributions of Indian mathematicians and
scholars to algorithms, number systems, and logic.

3. Relate ancient Indian knowledge to modern computer
science principles.

4. Apply interdisciplinary approaches to connect IKS with
contemporary technological challenges.

SYLLABUS
UNIT I: Introduction to Indian Knowledge System and Computational Thought: Introduction to Indian
Knowledge Systems, their interdisciplinary nature and relevance to modern science and technology. Ancient
Indian Scientific Traditions: Role of Vedas and Shulba Sutras in fostering systematic thinking. Computational
Thinking in Ancient India: Early evidence of algorithmic approaches in Vedic mathematics, astronomy, and
linguistics. Cultural Context: The Gurukul system and its emphasis on logic, debate, and knowledge
dissemination.
UNIT IlI: The Concept of Zero and the Decimal System: Origin of Zero (Shunya): Contributions of Indian
mathematicians (Brahmagupta, Aryabhata) to the concept of zero as a number and placeholder. Decimal Place-
Value System: Development and significance in arithmetic operations, its impact on modern computing
algorithms. Brahmagupta’s Rules for Zero: Mathematical operations involving zero and their implications for
computer arithmetic.
UNIT I1I: Algorithms and Mathematical Innovations: Aryabhata’s Algorithms: Methods for solving linear
and quadratic equations, square roots, and cube roots, and their relevance to computational algorithms.
Bhaskaracharya’s Contributions: Vedic Mathematics: Techniques like Nikhilam Sutra and Urdhva Tiryak for
fast arithmetic computations applicable in computing.
UNIT IV: Interdisciplinary Applications and Modern Relevance: Ancient Indian Innovations in
Technology: Metallurgy, architecture, and water management systems as examples of systematic engineering
thought. Relevance to Modern Computer Science: How ancient concepts of zero, algorithms, and logic
underpin binary systems, data structures, and Al. IKS in Contemporary Innovation: Integrating IKS principles
in sustainable computing, Al, and interdisciplinary research.




RECOMMENDED BOOKS

Sr.No. | Name Author(s) Publisher
Introduction to Indian Mahadevan, B., Bhat, V. R., PHI Learning. ISBN: 978-
1. Knowledge System: Concepts | & Nagendra, P. R. N. 9391818203
and Applications
History of Technology in Indian National Science
& India, )\//ol. | » Bag, A. K. Academy, New Delhi.
Indian Knowledge Systems . Indian Institute of .
3. Kapoor, K., & Singh, A. Advanced Study, Shimla.

Vol. 1 &1l




Course Code VAC-I (EVS100)

Course Title Environmental Education

Type of Course VAC

LTP 4:0:0

Credits 4

Course Prerequisites 10+2

Course Obijective(s) To connect and sensitize the students towards the environment and
prevailing environmental issues (natural, physical, social and
cultural).

Course Outcome (CO) The student will able to:

1. Appreciate the historical context of human interactions with

the environment.

Develop an understanding of pollution and its types

Learn about the concept of Ecosystem, Ecosystem services

Learn about climate change and biodiversity conservation

Understand the relation between social issues and

environment.

6. Learn about the major international treaties and our
country’s stand on and responses to the major international
agreements.

arwn

SYLLABUS

UNIT I: Historical Prospective: Brief introduction of Humans as hunter-gatherers; Mastery of fire; Origin of
agriculture, Emergence of city-states; Indic Knowledge and Culture of sustainability, Industrial revolution and
its impact on the environment; Population growth and natural resource exploitation. Environment: Definition,
scope and importance. Environmental Ethics and emergence of environmentalism: World Commission on
Environment and Development and the concept of sustainable development; Rio Summit and subsequent
international efforts. Natural Resources: Natural Resources and associated problems, use and over
exploitation, case studies of forest resources and water resources, soil and mineral resources. Sustainable
Development Goals (SDGs)- targets and indicators, challenges and strategies for SDGs.

UNIT II: Environmental Pollution: Definition, Causes, effects and control measures of air pollution, Water
pollution, Soil pollution, Marine pollution, Noise pollution, Thermal pollution, and nuclear hazards. Solid
waste Management: Causes, effects and control measure of urban and industrial wastes.

Land use and Land cover change: land degradation, deforestation, desertification, urbanization. Biodiversity
loss: past and current trends, impact. Global change: Ozone layer depletion; Climate change. Disasters:
Natural and Man-made (Anthropogenic). Biodiversity and its distribution: Biodiversity as a natural
resource. Biodiversity in India and the world; Biodiversity hotspots; Species and ecosystem threat categories.
Ecosystems in brief: forests, wetlands, grasslands, agriculture, coastal and marine. Ecosystem services:
Classification and their significance, Threats to biodiversity and ecosystems. Biodiversity Conservation: Major
conservation policies: in-situ and ex-situ conservation approaches. The role of traditional knowledge,
community based conservation.

UNIT IH11: Understanding climate change: Anthropogenic climate change from greenhouse gas emissions,
Climate change impact on global warming and its effect on Indian Subcontinent, rise of sea level, Changes in
marine and coastal ecosystems, Impacts on animal species, agriculture, health, urban infrastructure; the
concept of vulnerability and its assessment. Mitigation of climate change, National climate action plan.




Introduction to environmental laws and regulation: Constitutional provisions- Article 48A, Article 51A (g)
and other derived environmental rights; Introduction to environmental legislations on the forest, wildlife and
pollution control. Environmental management system: 1SO 14001. Concept of Circular Economy, Life cycle
analysis; Cost benefit analysis. Environmental audit and impact assessment; Waste Management- Concept of
3R (Reduce, Recycle and Reuse) and sustainability; Eco-labeling /Eco-mark scheme.

UNIT IV: Social Issues and the Environment: Unsustainable to Sustainable development, Urban problems
related to energy, Water conservation, rain water harvesting, watershed management. Resettlement and
rehabilitation of people; its problems and concerns. Environmental ethics: Issues and possible solutions. Major
International Environmental Agreements and National Acts: CBD, Cartagena Protocol on Biosafety; Nagoya
Protocol on Access and Benefit-sharing, (CITES); Ramsar Convention on Wetlands of International
Importance; Environment Protection Act. Air (Prevention and Control of Pollution) Act. Water (Prevention
and control of pollution) Act. Wildlife Protection Act, Forest Conservation Act, Issues involved in
enforcement of environmental legislation Public awareness.

Case Studies and Field Work (Any two): Discussion on one national and one international case study related
to the environment and sustainable development. Or Field visits to identify local/regional environmental
issues make observations including data collection and prepare a brief report or Participation in plantation
drive and nature camps. Or Documentation of campus biodiversity.

RECOMMENDED BOOKS

Sr.No. | Name Author(s) Publisher
1. Environmental Biology K.C. Agrawal Nidhi Publishers
2. Environmental Science G. Tyler Miller, Scott E. Brooks/Cole

Spoolman

Perspectives in Environmental

3. Studies Anubha Kaushik, CP Kaushik | New Age International
A Handbook on International Dr. Kalipada Chatterjee, Ministry of Environment
4. Environment Conventions & | Samrat Sengupta, Seema . !
. Forest and Climate Change
Programmes Joshi Arya
5 Introduction to Environmental | Mary K. Theodore, Louis CRC Press
' Management, 2nd Edition Theodore
Climate Change: The Science
6. Impacts and Solutions, 2nd A. Barrie Pittock Routledge
Edition

7. Textbook of Biodiversity K.V. Krishnamurthy CRC Press




Course Code SECO007

Course Title E-Commerce

Type of Course SEC

LTP 3:0:0

Credits 3

Course Obijective(s) It explains the main concepts related to E-commerce. Enable students to

understand the enabling technologies for E-commerce.

Course Outcome (CO) | The students will be able to:

1. To impart knowledge about the fundamental principles of E-Business
and E- Commerce and the role of Management.

2. To get familiarized with underlying used technologies with emphasis
on Internet Technologies.

3. To recognize the impact of Information and Communication
technologies, especially of the Internet in business operations.

SYLLABUS
UNIT I: Introduction to E-Commerce: Meaning, Definition, Scope of Ecommerce, E- commerce v/s
Traditional Commerce-E- Business & E- Commerce - History of E- Commerce - EDI - Importance, features &
benefits of E- Commerce - Impacts, Challenges & Limitations of E-Commerce - Supply chain management &
E - Commerce infrastructure. Business models of E - Commerce: Business to Business - Business to
customers- Customers to Customers — Business to Government - Business to Employee - E - Commerce
strategy - Influencing factors of successful E- Commerce.

UNIT II: E-commerce and the Trade Cycle, Electronic Markets, Electronic Data Interchange, Internet
Commerce, E-Commerce in Perspective. Business Strategy in an Electronic Age: Supply Chains. Inter
Organizational Value Chains, Competitive Strategy, Competitive Advantage using E Commerce, Business
Strategy, Introduction to Business Strategy, Strategic Implications of IT. Technology, Business Environment,
Business Capability, Exiting Business Strategy, Strategy Formulation & Implementation Planning. E-
Commerce Implementation. E-Commerce Evaluation, Electronic Data Interchange (EDI). Multi - Media & E-
commerce: push & pull technologies, alternative methods of customer communication.

UNIT IHI: Introduction to HTML: HTML Fundamentals HTML Browsers, HTML tags, Elements and
Attributes, Structure of HTML code, Lists, Ordered List, Unordered List Definition. List Nesting List ,Block
Level Tags ,Block formatting, Heading, Paragraph, Comments. Text alignment, Font size, Text Level Tags,
Bold, Italic, Underlined, Strikethrough, Subscript, superscript, Inserting graphics, Scaling images, Frameset,
Forms. Web - site Design: Role of web - site in B2C e-commerce; web-site strategies & web-site design
principles: push & pull technologies, alternative methods of customer communication.

UNIT IV: Internet and Extranet: Automotive Network Exchange, The Largest Extranet, Architecture of the
Internet. Intranet and Extranet. Electronic Payment Svstems : Flectronic Payments & Protocols. Security
Schemes in Electronic payment systems, Electronic Credit card system on the Internet. Electronic Fund
transfer and Debit cards on the Internet, Stored - value Cards and E- Cash. Electronic Check Systems, Prospect
of Electronic Payment Systems, Managerial Issues.




RECOMMENDED BOOKS

Sr.No. | Name Author(s) Publisher
1. E-Commerce David Whiteley Tata McGraw Hill
2. Electronic Commerce | E frami Turban, Jae Lee, David King | Pearson Education
3. E-Commerce Laudon, K.C. and Traver, C.G. Prentice Hill




Course Code VAC-I1 (JKMO001)

Course Title Mulya Pravah 2.0 (Human Values and Professional Ethics)
Type of Course VAC

LTP 2:0:0

Credits 2

Course Prerequisites NA

Course Obijective(s) 1. To help the students to discriminate between valuable and

superficial in the life.

2. To help students develop sensitivity and awareness; leading to
commitment and courage to act on their own belief.

3. This Course will encourage the students to discover what they
consider valuable. Accordingly, they should be able to
discriminate between valuable and the superficial in real
situations in their life.

4. This course is an effort to fulfill our responsibility to provide
our students significant input about understanding.

Course Outcome (CO) The students will able to:

1. Understand the significance of value inputs in a
classroom and startapplying them in their life and profession.
2. Distinguish between values and skills, happiness and
accumulation ofphysical facilities, the Self and the Body etc.

3. Understand the value of harmonious relationship based on
trust andrespect in their life and profession.

4. Distinguish between ethical and unethical practices, and start
workingout the strategy to actualize a harmonious environment
wherever the work.

SYLLABUS
UNIT I: Course Introduction-Need, Basic Guidelines, Content and Process for Value Education:
Understanding the need, basic guidelines, content and process for Value Education, Understanding
Happiness and Prosperity correctly.
UNIT II: Harmony in Human Relationship: Understanding harmony in the Family - the basic unit of
human interaction, visualizing a universal harmonious order in society.

UNIT 111: Understanding of Harmony on Professional Ethics: Ability to utilize the professional
competence for augmenting universal human order, Ability to identify the scope and characteristics of
people-friendly and eco-friendly production systems.
UNIT 1V: Understanding of Harmony on Professional Ethics: Ability to utilize the professional
competence for augmenting universal human order, Ability to identify the scope and characteristics of
people-friendly and eco-friendly production systems.

RECOMMENDED BOOKS

Sr.No. | Name Author(s) Publisher

1 A Foundation Course in Value | R.R. Gaur, R. Sangal, G.P.

Education Bagaria Excel Book Publishers

Human Values and Rishabh Anand Satya Prakashan, New

2. Professional Ethics Delhi




Course Code CSR001

Course Title Community Engagement and Social Responsibilities

Type of Course MDC

LTP 1:0:0

Credits 1

Course Prerequisites Students must be willing to learn and understand the responsibility

of Indian citizens towards community development and role of
community engagement in national development.

Course Obijective(s) The objective of the study is to enhance students' appreciation of
rural culture, knowledge about agricultural and development
programs, and understand causes of poverty.

Course Outcome (CO) After completing this course, students will be able to:

CO1: Gain an understanding of rural life, Indian culture and ethos
and social realities

CO2: Develop a sense of empathy and bonds of mutuality with the
local community

CO3: Appreciate significant contributions of local communities to
Indian society and economy

CO4: Learn to value the local knowledge and wisdom of the
community

COS: Identify opportunities for contributing to community’s socio-
economic improvements.

SYLLABUS
UNIT I: Introduction: Concept, Ethics and Spectrum of Community engagement. Appreciation of Rural
Society: Rural lifestyle, rural society, caste and gender relations, rural values with respect to community,
nature and resources, elaboration of “soul of India lies in villages’ (Gandhi), rural infrastructure.

UNIT II: Understanding rural and local economy and livelihood: Agriculture, farming, land ownership, water
management, animal husbandry, non-farm livelihoods and artisans, rural entrepreneurs, rural markets, migrant
labour.

UNIT 111 Rural and local Institutions: Traditional rural and community organisations, Self-help Groups,
Panchayati raj institutions (Gram Sabha, Gram Panchayat, Standing Committees), Nagarpalikas and
municipalities, local civil society, local administration.

UNIT IV: Rural and National Development Programmes: History of rural development and current national
programmes in India: Sarva Shiksha Abhiyan, Beti Bachao, Beti Padhao, Ayushman Bharat, Swachh Bharat,
PM AwaasYojana, Skill India, Gram Panchayat Decentralised Planning, National Rural Livelihood Mission
(NRLM), Mahatma Gandhi National Rural Employment Guarantee Act 2005 (MGNREGA), SHRAM, Jal
Jeevan Mission, Scheme of Fund for Regeneration of Traditional Industries

(SFURT]I), Atma Nirbhar Bharat, etc.




RECOMMENDED BOOKS

Sr.No. | Name Author(s) Publisher
1 Principles of Community CTSA NIH Publication No. 11-7782. (2011)
' Engagement, 2nd Edition
Principles of Community Elizabeth Cohn et al. US Centers for Disease Control and
Engagement, 3rd Edition Prevention (CDC) and the Agency
2. for Toxic Substances and
Disease Registry (ATSDR).
(2016)
Handbook on Family and Sam Redding, Marilyn | Academic Development
3 Community Engagement Murphy, & Pam Sheley | Institute/Center on Innovation &
' Improvement 121 N. Kickapoo
Street Lincoln, IL 62656




CSA279 Data Structure and Algorithms (P)
LTP
004

Obijective: The course is designed to develop skills to design and analyze simple linear and non linear data
structures. It enables them to gain knowledge in practical applications of data structures.

Perform the following programs in C++ programming language and make a record in a practical notebook with
relevant outputs.

1. Program to implement queue using arrays.

2. Program to perform Linear Search and Binary Search on an array.
3. Create a stack and perform Pop and Push operations on the stack using Linear Linked list.
4. Program to represent Binary Tree using arrays.

5. Program to Implement a Binary Search Tree using Linked Lists.
6. Program to Implement Singly Linked List.

7. Program to Implement Stack using Linked List.

8. Program to Implement Queue using Linked List.

9. Program to Find Number of Cycles in a Graph.

10. Write a C program to implement bubble sort using function.

11. Write a C program to implement selection sort.

12. Write a C program to implement quick sort.

13. Write a C program to implement merge sort.




CSA281 Web System and Technologies (P)

Obijective: The objectives of this course are to understand different Internet Technologies, learn java-specific

web services architecture to Develop web applications using frameworks.

10.

11.

12.
13.

Create a webpage with HTML describing your department. Use paragraph and list tags.

Apply various colors to suitably distinguish key words. Also apply font styling like italics, underline
and two other fonts to words you find appropriate. Also use header tags.

Create links on the words e.g. “Wi-Fi” and “LAN” to link them to Wikipedia pages

Create a table to show your class time-table. (b) Use tables to provide layout to your HTML page
describing your university infrastructure.

Apply in-line CSS to change colors of certain text portion, bold, underline and italics certain words in
your HTML web page. Also change background color of each paragraph using inline CSS.

Create a simple form to submit user input like his name, age, address and favorite subject, movie and
singer.

Write a JavaScript program to display information box as soon as page loads.

Write a JavaScript program to dynamically bold, italic and underline words and phrases based on user
actions.

Create a user registration web Application

At the server end, write code to retrieve contents of request object and show them to the user. Match
user input password with predefined password and show “Valid User” or “Invalid User”

A web application that takes name and age from html page. If age less than 18 it should show Hello
You are not authorized to visit the site. Otherwise welcome to website.

Create a simple JSP page, preferably for the form in experiment 3. Embed JSP in HTML page itself.
Modify the above program use XML file instead of database.




Fourth
Semester




Course Code CSA276

Course Title Database Management System

Type of Course Major

LTP 4:0:0

Credits 4

Course Prerequisites Basic computer fundamentals and programming concepts.

Course Obijective(s) To understand Database Management System as well as to construct
queries using SQL.

Course Outcome (CO) The students will be able to:

1. Learn the concept of Database Management System.
2. Design the database for the given problem.

3. Manage database using SQL.

4. Understand control structure of DBMS.

SYLLABUS

UNIT-I: Introduction To Database System: Database concepts:-Data, Database, Database management
system, File system Vs DBMS, Applications of DBMS, Data Abstraction, Data Independence, Database
Schema, The Codd’s rules, Overall structure of DBMS. DBMS Architecture: Two tier and three tier
architecture of database. Data Models: Hierarchical, Networking, Relational Data Models.

UNIT-II: Relational Data Model: Relational Structure: Tables (Relations), Rows (Tuples), Domains,
Attributes, Entities. Keys: Super Keys, Candidate Key, Primary Key, Foreign Key. Data Constraints:
Domain Constraints, Referential Integrity Constraints. Entity Relationship Model: Strong Entity set, Weak
Entity set, Types of Attributes, Symbols for ER diagram, ER Diagrams.

UNIT-111: Normalization: Functional dependencies, Normal forms: 1NF, 2NF, 3NF. Transaction
management: ACID properties, Serializability and concurrency control, Lock based concurrency control
(2PL, Deadlocks), Time stamping methods, optimistic methods, database recovery management. SQL: Data-
types, Data Definition Language (DDL), Data Manipulation language (DML), Data Control Language (DCL),
Transaction Control Language (TCL).

UNIT-1V: Joins: Types of Joins, Nested queries. Clauses: Different types of clauses- Where, Group by, Order
by, having. Cursors: Implicit and Explicit Cursors, Declaring, opening and closing cursor, fetching a record
from cursor, cursor for loops, parameterized cursors. Procedures: Advantages, Create, Execute and Delete a
Stored Procedure. Functions: Advantages, Create, Execute and Delete a Function. Database Triggers: Use of
Database Triggers, Types of Triggers, Create Trigger, Delete Trigger.

RECOMMENDED BOOKS

Sr.No. | Name Author(s) Publisher
1. Data base System Concepts Silberschatz, Korth McGraw Hill
2. Data base Management Systems R. Krishnan, J. Gehrke TATA McGraw Hill

C.J. Date, A.Kannan, S.Swami

Nadhan Pearson

3. An Introduction to Database systems




Course Code CSA278
Course Title Java Programming
Type of Course Major
LTP 4:0:0
Credits 4
Course Prerequisites C/C++ Programming Language.
Course Obijective(s) This subject aims to introduce students to the purely object oriented
Java programming language.
Course Outcome (CO) The students will be able to:
1. Learn fundamental features of object oriented language and
JAVA.
2. Learn object oriented concepts using programming
examples.
3. Study the concepts of importing of packages and exception
handling mechanism.
4. Set up Java JDK environment to create, debug and run
simple Java programs.

SYLLABUS
UNIT-I: An Overview of Java: Object-Oriented Programming, Simple program of Java. Two Control

Statements, Using Blocks of Code, Lexical Issues, The Java Class Libraries, Data Types, Variables, and
Arrays: Java Is a Strongly Typed Language, The Primitive Types, Integers, Floating-Point Types, Characters,
Booleans, Literals, Variables, Type Conversion and Casting, Automatic Type Promotion in Expressions,
Arrays and Strings.

UNIT-II: Operators: Arithmetic Operators, The Bitwise Operators, Relational Operators, Boolean Logical
Operators, The Assignment Operator, The ? Operator, Operator Precedence, Using Parentheses, Control
Statements: Java’s Selection Statements, Iteration Statements, Jump Statements.

UNIT-III: Introducing Classes: Class Fundamentals, Declaring Objects, Assigning Object Reference
Variables. Introducing Methods: Constructors, The this Keyword, Garbage Collection, The finalize( )
Method, Stack Class. Overloading Methods, Using Objects as Parameters, Argument Passing, Returning
Obijects, Recursion, Introducing Access Control, Introducing final, Arrays Revisited.

UNIT-1V: Inheritance: Inheritance, Using super, Creating a Multilevel Hierarchy, When Constructors Are
Called, Method Overriding, Dynamic Method Dispatch, Using Abstract Classes, Using final with Inheritance,
The Object Class. Packages and Interfaces: Packages, Access Protection, Importing Packages and Interfaces,
Exception Handling: Exception-Handling Fundamentals, Exception Types, Uncaught Exceptions, Using try
and catch.

RECOMMENDED BOOKS

Sr.No. | Name Author(s) Publisher
1. Java Fundamentals Herbert Schildt and Dale Skrien | TATA McGraw Hill
2. Java for Programmers P.J.Deitel and H.M.Deitel PHI
3. Programming in Java S. Malhotra and S. Choudhary | Oxford University Press




Course Code MAT274

Course Title Computer Oriented Statistical Methods
Type of Course Major

LTP 4:0:0

Credits 4

Course Prerequisites

Student must have the knowledge of Basic Mathematics

Course Obijective(s)

The objective of the course is to introduce fundamental concepts of

statistics and probability, focusing on data representation, measures
of central tendency and dispersion, and foundational probability
principles. The course will also develop the ability to analyze
relationships between variables using correlation techniques,
preparing students for data-driven decision-making in computing
applications.

At the end of the course, the students will be able to

1. Organize and represent statistical data wusing frequency
distributions, histograms, and frequency polygons, and compute
various measures of central tendency including mean, median,
mode, geometric mean, and harmonic mean.

2. Understand and apply different measures of dispersion such as
range, variance, standard deviation, and coefficients of variation
to interpret data variability.

3. Apply the fundamental rules of probability, including addition
and multiplication theorems, conditional probability, and
independence of events in solving real-world problems.

4. Analyze and interpret relationships between variables using
correlation techniques, including Karl Pearson’s and rank
correlation methods for both raw and bivariate frequency data

Course Outcome (CO)

SYLLABUS
UNIT-I: Frequency distribution, Histogram, Frequency Polygram, Arithmetic Mean, Median, mode,

geometric Mean, Harmonic Mean.
UNIT-11: Measures of Dispersion: Concept of dispersion, Absolute and relative measure of dispersion, range
variance, Standard deviation, Coefficient of variation.

UNIT-I1I: Probability, Addition and multiplication Theorems of Probability, Conditional Probability,
Independent events Point wise independent events.

UNIT-1V: Correlation, Karl Pearson’s Coefficient of correlation calculation of the correlation, coefficient of
correlation for a bivariate frequency distribution, rank correlation.

RECOMMENDED BOOKS

Sr.No. | Name Author(s) Publisher
1. Fundamental of Gupta, S.C. & Kapoor, V.K. Sultan Chand & Sons.
Mathematical Statistics
2. Mathematical Statistics Kapur, J.N. & Sarema, H.C. S. Chand & Company Ltd.
3. Higher Engineering B. S. Grewal Khanna Publication

Mathematics




Course Code CSA286

Course Title Indian Knowledge System (Artificial Intelligence)
Type of Course Major

LTP 3:0:0

Credits 3

Basic knowledge of computer science, mathematics and

Course Prerequisites orogramming,

Course Obijective(s) To explore the principles of Indian Knowledge System (IKS) and
their relevance to modern Al technologies.
Course Outcome (CO) The students will be able to:

1. Describe key concepts of IKS, including traditional Indian
approaches to mathematics, health, and consciousness, and
their relevance to Al.

2. Apply Al techniques (e.g., machine learning, natural
language processing) to analyze and model IKS domains.

3. Design Al-based solutions for real-world problems inspired
by IKS, such as yoga, meditation, and community wellness.

4. Evaluate the ethical, societal, and cultural implications of Al
applications in the context of IKS.

SYLLABUS
UNIT-I:
Introduction to Indian Knowledge System (IKS) and Al: Overview of IKS: Historical and philosophical
foundations (Vedas, Upanishads, Nyaya, Ayurveda, etc.).Key IKS domains: Mathematics, astronomy, health,
wellness, consciousness, and cultural heritage. Introduction to Al: Core concepts (machine learning, neural
networks, natural language processing, computer vision).Relevance of IKS to Al: Interdisciplinary
opportunities (e.g., Al for yoga, consciousness studies).

UNIT-II:

IKS in Mathematics and Astronomy for Al: Indian contributions to mathematics: Contributions of
Aryabhata, Brahmagupta, and Ramanujan (zero, decimal system, series).Indian astronomical models: Surya
Siddhanta, planetary calculations, and their relevance to computational modeling. Al applications: Pattern
recognition, predictive modeling, and optimization inspired by Indian mathematical principles.

UNIT-II:

Al for Health, Wellness, and Consciousness Studies: IKS in health and wellness: Ayurveda, yoga,
meditation, and mindfulness practices. Al interventions: Al-based analysis of yoga and meditation (e.g., EEG
signal processing, stress detection).Consciousness studies: Indian philosophical perspectives (Advaita Vedanta,
Yoga Sutras) and Al modeling of cognitive processes. Case studies: Al for community wellness, mental health,
and sustainable living.

UNIT-IV:

Al for Cultural Heritage and Linguistic Preservation: IKS in arts, culture, and linguistics: Sanskrit,
regional languages, and traditional art forms. Al applications: Natural language processing (NLP) for Sanskrit
text analysis, preservation of cultural artifacts. Ethical considerations: Bias in Al models and cultural
sensitivity in IKS applications.




RECOMMENDED BOOKS

Sr. No. | Name Author(s) Publisher
1. Indian Knowledge Systems Kapil Kapoor, Avadesh K. Singh | D.K. Printworld
2. Artificial Intelligence: A Modern Stuart Russell, Peter Norvig Pearson
Approach




Course Code CSA280
Course Title Cyber Laws
Type of Course Minor
LTP 3:0:0
Credits 3
Course Prerequisites Basic knowledge about computer and internet
Course Obijective(s) The main aim of this course is to provide knowledge about how to
secure our data on the Internet.
Course Outcome (CO) The students will be able to:
1. Learn Cyber law and legal frameworks
2. Understand Cyber Crime Investigation procedure
3. Learn Laws of Licensing and E Commerce
4. Understand Indian Cyberspace.

SYLLABUS
UNIT-I: Introduction to Cyber Law: Legislative Framework, Judicial Framework, Quasi-
Judicial Framework, Investigative Framework, International Framework, Basic legal terms and
Concepts, Cyber Law & Your World, Introduction to Cyber Law, Computer Software &
Copyright Law. Software Licenses, Computer Databases & Law, Violation of Privacy, Cyber Frauds,
Computer Source Code, Cyber Pornography, Cyber Security, Cyber Terrorism, Data Privacy &
Confidentiality, Digital Signature, Freedom of Speech, Information & Traffic
Data, Intermediaries, Malware,

UNIT-II: Information Technology Law (Cyber Law) Cyber Crimes and Investigation Procedures.
Criminology and Criminal Justice Administration, Forms of Cyber Crimes & Frauds, Fundamentals of
Information Security, Cyber Laws, Intellectual Property Rights.

UNIT-I1I: Probability: Introduction to IT Law, Electronics Contract and Digital Signature, Cyber Crimes,
Privacy & Data Security, E-Commerce & the Law, Software-As-A-Service & Licensing, Technology
Outsourcing, Online Reputation Management.

UNIT-1V: Law and Policy in 'Indian' Cyberspace: Jurisdiction in Cyberspace, Designing On-

Line Agreements: Contractual Closure and Indian Contract Law Electronic Signatures & Digital

Signatures, Regulation of Certifying Authorities, Electronic Evidence, Privacy and Corporate Compliance,
Intellectual Property, The Internet and Electronic Commerce, Managing Legal Risks when promoting a
business online, The Legal Challenges to Internet Banking, Privacy Bill, 2011: Critical Analysis, The E-Policy
Handbook, Intermediary Liability, Internet Law Regulation.

RECOMMENDED BOOKS

Sr.No. | Name Author(s) Publisher

N ggggr Law Technology Act Talat Fahim PHI




Course Code MDCO019

Course Title Jeevan Kaushal Life Skills 2.0 (Universal Human Values)
Type of Course VAC

LTP 3:0:0

Credits 3

Course Prerequisites N.A.

Course Obijective(s) The main objective of this course is to:

1. Develop a universal perspective based on self- exploration
about themselves (human being), family, society and nature.

2. Understand the harmony in human relations.

3. Strengthen the Self-Reflection.

4. Develop commitment and courage.

Course Outcome (CO) After the completion of the course, students will be able:
1. To become more aware of themselves, and their surroundings

(family, society, nature).

2. To become more responsible in life and in handling problems with
sustainable solutions.

3. To develop a sense of commitment and courage to act.

SYLLABUS
UNIT I: Need, Basic Guidelines, Content and Process for Value Education
1. Concept of Value Education including its needs, basic guidelines, content & process.
2. Concept of Self-Exploration, Natural Acceptance & Experiential Validation as the process for Self-
Exploration.
3. Happiness & Prosperity.

UNIT II: Understanding Harmony in Human Beings
1. Understanding Human Being as a Co-existence of Self (1) & Body.
2. Understanding the needs of Self (1) & Body.
3. Understanding harmony of Self (I) with Body: Sanyam & Swasthya.

UNIT I1I: Understanding Harmony in Human Relationships
1. Need and Importance of Values in Human Relationships.
2. Human Values to be practiced in a family.
3. Visualizing a Universal Human Order in Society.

UNIT IV: Understanding Harmony in Nature & Existence
1. Need & Importance of Harmony in Nature.
2. Understanding the Interconnectedness among Four Orders of Nature.
3. Holistic Perception of Harmony at all levels of Existence.

Sessional work:
1. Organize a group discussion regarding the ways and measures to inculcate values among individuals.




RECOMMENDED BOOKS

Sr.No. | Name Author(s) Publisher
Human Values and . . .
1. Professional Ethics Varinder Kumar Kalyani Publishers
2. A Four!datlon Course of Value R.R. Gaur and R. Sangal Excel Books Publishers
Education
3. Human _Values an d Rishabh Anand Satya PRakashan, New Delhi
Professional Ethics




Course Code AEC001

Course Title Ability Enhancement Course (Functional English-1)

Type of Course AEC

LTP 2:0:0

Credits 2

Course Prerequisites N.A.

Course Obijective(s) The objectives of this course is to introduce corrective measures to

eliminate grammatical errors in speaking and writing, theoretical and
conceptual understanding of the elements of grammar and to
enhance the learners ability of communicating accurately and
fluently.

Course Outcome (CO) The students will be able to:

1. The learners will be able to use the English language to
make and communicate meaning in spoken and written
contexts.

2. The exhaustive exercises in Murphy’s Grammar will remove
their doubts in tenses, if they had any.

3. With better knowledge of modals, voice and narration, the
learners will confidently handle all modules of the English
language.

SYLLABUS
UNIT I: Introduction to grammar (what is grammar, its importance etc); different approaches to grammar:
traditional, generative, transformative, and communicative.

UNIT II: Articles & determiners. Forms & functions of nouns, pronouns and prepositions.

UNIT I11: Verbs (transitive & intransitive, regular & irregular), tense & aspect, auxiliaries (primary &modal),
negatives, questions, agreement & concord.

UNIT IV: Forms & functions of adjectives, adverbs, agreement & concord.

RECOMMENDED BOOKS

Sr.No. | Name Author(s) Publisher
A Communicative Grammar Leech, G.& J. Svartvik . . ..
1. of English Pearson India (Third Edition)
2 Intermediate English Murphy, R. Cambridge University Press,
' Grammar India(Second Edition)

3. Advance English Grammar Hewings, M. Cambridge University Press, India




CSA282 Database Management System (P)
LTP
0014

Obijective: The objective of this practical course isto understand the practical applicability of database
management system concepts. To work on the existing database systems, designing of database, creating
relational database, analysis of table design.

1.

2.

3.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Create Database for given application.

Create tables for the given application.

Assign Primary key for created table and modify the table as per the application needs.

Execute the DDL commands of Create, alter, truncate, drop, rename table.

Execute the DML commands of Select, Insert, delete, update table.

Write queries using DCL Statements for following operations: Grant, Revoke.

Write queries using TCL Statements for following operations: Commit, Rollback, Savepoint.
Implement queries using Date and Time functions.

Implement queries using Aggregate functions

Create and Execute Views, Sequence and Index in SQL.

Write SQL Queries using built-in Arithmetic functions.

Write SQL Queries using built-in String functions

Write the query for creating the users and their role.

Perform the following operation for demonstrating the insertion, updation and deletion using the
referential integrity constraint.

Perform the queries for triggers.

Write the query to create the views.

Write the query for implementing the following functions: MAX (), MIN (), AVG (), COUNT ().

Write the query to implement the concept of Integrity constrains.




CSA284 Java Programming (P)

004

Obijective: To understand the basics of JAVA programs and its execution.

1.

2.

10.

11.

12.

13.

14.

15.

16.

Write a program to print hello world using java.

Write a program for control statement in java.

Write a program for function overloading in java.

Write a program to show the concept of classes and methods in java.

Write a program to implement array in java.

Write a program to create applet program.

Write a program for multilevel inheritance in java.

Program for interface implementation in java.

Write a program to show concept of exceptional handling in java.

Write a program to implement the concept of swings in java.

Write a program that handle all mouse events and show the events name at center of window when a
mouse event is fixed in java.

Write a program that connects to a database using JDBC and does add, delete, modify and retrieve
operation in java.

Write a java program for creating multiple catch blocks.

Write an applet program that displays a simple message.

Write a java program to display the employee details using Scanner class.

Write a java program to represent Abstract class with example.




Fifth
\ Semester




Course Code CSA375

Course Title Computer System Architecture

Type of Course Major

LTP 4:0:0

Credits 4

Course Prerequisites Basic Computer Arithmetic

Course Obijective(s) The objective of this course is to provide a comprehensive

understanding of the fundamental building blocks, organization and
design principles of digital computers.

Course Outcome (CO) The students will be able to:
1. Understand the theory and architecture of central processing
unit.

2. Analyze some of the design issues in terms of speed,
technology, cost, performance.

3. Learn the concepts of parallel processing, pipelining and
inter-processor communication.

4. Understand the basics of hardwired and micro-programmed
control of the CPU

SYLLABUS

UNIT-I:

Basic computer organization and design, Instructions and instruction codes, Timing and control/ instruction
cycle, Register/ Types of register/ general purpose & special purpose registers/ index registers, Register
transfer and micro-operations/ register transfer instructions, Memory and memory function, Bus/ Data transfer
instructions, Arithmetic logic micro-operations/ shift micro-operations, Input/ Output and interrupts, Memory
reference instructions, Memory interfacing memory/ Cache memory.

UNIT-II:

Central Processing Unit: General Register Organization/ stacks organizations instruction formats, addressing
modes, Data transfer and manipulation. Program control reduced computer, pipeline/ RISC/ CISC pipeline
vector processing/ array processing. Arithmetic Algorithms: Integer multiplication using shift and add, Booth’s
algorithm, Integer division, Floating-point representations. Computer Arithmetic: Addition, subtraction and
multiplication algorithms, divisor algorithms. Floating point, arithmetic operations, decimal arithmetic
operations, and decimal arithmetic operations.

UNIT-III:
Input — Output Organization: Peripheral devices, Input/output interface, ALU, Asynchronous mode of data
transfer, priority interrupts, Direct memory Address (DMA), Input/ Output processor, serial communication.

UNIT-IV:

Evaluation of Microprocessor: Overview of Intel 8085 to Intel Pentium processors Basic microprocessors,
architecture and interface, internal architecture, external architecture memory and input/ output interface.
Assembly language, Assembler, Assembly level instructions, macro, use of macros in I/C instructions,
program loops, programming arithmetic and logic subroutines, Input-Output programming.




RECOMMENDED BOOKS

Sr.No. | Name Author(s) Publisher
1. Computer System Architecture Morris Mano Pearson Education
t izati - .
2. Compu er Organization & William Stallings PHI
Architecture
3. Computer Systems Architecture Rob Williams Pearson Education




Course Code CSA377

Course Title Android Programming

Type of Course Major

LTP 3:1:0

Credits 4

Course Prerequisites OOPS/ Java Programming

Course Obijective(s) The objective of this course aims to equip students with the essential
skills to design, develop, test and deploy functional Android
applications.

Course Outcome (CO) The students will be able to:

1. Experiment on Integrated Development Environment for
Android Application Development.

2. Design and Implement User Interfaces and Layouts of
Android App.

3. Use Intents for activity and broadcasting data in Android
App and Design and Implement Database Application and
Content Providers.

4. Experiment with Camera and Location Based service and
Develop Android App with Security features.

SYLLABUS

UNIT-I:

Introduction to Android: The Android Platform, Android SDK, Eclipse Installation, Android Installation,
Building you First Android application, Understanding Anatomy of Android Application, Android Manifest
file. Android Architecture and OOPS: Building Blocks of Android, Java Classes and Objects, Class Methods
and Instances, Inheritance and Polymorphism in Java, Interface and Abstract class

UNIT-II:

Android Application Design Essentials: Anatomy of an Android applications, Android terminologies,
Application Context, Activities, Services, Intents, Receiving and Broadcasting Intents, Android Manifest File
and its common settings, Using Intent Filter, Permissions. Android User Interface Design Essentials: User
Interface Screen elements, Designing User Interfaces with Layouts, Drawing and Working with Animation.

UNIT-II:
Testing Android Applications: Publishing Android application, Using Android preferences, Managing
Application resources in a hierarchy, working with different types of resources.

UNIT-IV:

Using Common Android APIs: Using Android Data and Storage APIs, Managing data using Sqlite, Sharing
Data between Applications with Content Providers, Using Android Networking APIs, Using Android Web
APIs, Using Android Telephony APIs, Deploying Android Application to the World.




RECOMMENDED BOOKS

Sr.No. | Name Author(s) Publisher
L Learn Java for Android Jeff Friesen Apress
Development
2. Android Essentials Chris Haseman Apress

3.

Android Essentials

Wei-Meng Lee

John Wiley & Sons




Course Code CSA379

Course Title Computer Graphics

Type of Course Major

LTP 4:0:0

Credits 4

Course Prerequisites Proficiency in C Programming/ C++.

Course Obijective(s) This course is designed to provide a comprehensive introduction to

computer graphics leading to the ability to understand contemporary
terminology, progress, issues, and trends.

Course Outcome (CO) The students will be able to:

1. Understand the basics of computer graphics, different
graphics systems and applications of computer graphics.

2. Discuss various algorithms for scan conversion and filling of
basic objects and their comparative analysis.

3. Use the geometric transformations on graphics objects.

4.  Extract scene with different clipping methods.

SYLLABUS
UNIT-I:

Introduction to Computer Graphics: Definition, Advantages of computer graphics, Applications of
computer graphics, Graphics Hardware, Display devices, Raster Scan and Random Scan.

UNIT-II:

Raster Scan Graphics: Points, Lines and Line segment, Line drawing algorithms, Digital Differential
Algorithm, Bresenham’s Line Drawing Algorithm, Midpoint Circle Generation Algorithm, Scan line Polygon
Filling Algorithm.

UNIT-III:

Transformation: Two Dimensional Transformation, Matrix Representation, Translation, Rotation, Scaling,
Reflection, Shear. Clipping & Windowing: Viewing transformation, 2-D clipping, Simple Visibility
Algorithm, End point codes, Midpoint Subdivision Algorithm, Cohen Sutherland Line Clipping Algorithm,
Polygon Clipping Algorithm (Sutherland-Hodgman algorithm), Windowing Transformation.

UNIT-IV:

Three Dimensional Viewing: Viewing Coordinates, 3D Viewing Pipeline, Projections, Types of Projections-
Perspective Projection-Transformation matrix, Applications, Anomalies and types of perspective projections,
Parallel Projection-Transformation matrix, Applications and types of parallel projections, Comparison of
perspective and parallel projections, 3D Clipping, Fractals and their classification.

RECOMMENDED BOOKS

Sr. No. | Name Author(s) Publisher
1. Computer Graphics Donald Hearn & Pauline Baker | PHI
2. Computer Graphics Hill Jr Prentice Hall
3. Computer Graphics Steven Harrington McGraw-Hill




Course Code CSA381
Course Title Systems and Network Administration
Type of Course Minor
LTP 3:0:0
Credits 3
Course Prerequisites Familiarity with the LINUX/UNIX operating system and knowledge
of a programming language, preferably C programming.
Course Obijective(s) This course will help to evaluate and critique a design for a systems
and network solution.
Course Outcome (CO) The students will be able to:
1. Design and configure peer-to-peer networks to share
resources.
2. Analyze requirements and design network architecture for a
given scenario.
3. Design and configure IP addressing schemes for a given
scenario.
4. Learn basics concepts of File Server.

SYLLABUS
UNIT-I:

Understanding System Administration — Network Operating System — Network File System — Admin User —
Administration Tools — Commands — Configuration Files — Log Files — Backup and Restore Files.

UNIT-II:
User Management — Issues — Registration — Account Policy — Login environment — Setting up and Supporting
Users — Disk Quotas.

UNIT-III:
Network Administration — Topologies — Network Devices — Understanding TCP/IP — Administering TCP/IP —
Network Configuration — Static and Dynamic.

UNIT-1V:

Introduction to File Server — Setting Up a File Server — Network File Systems — SAMBA — Web Server.
Understanding Directory Services — Active Directory — Network Security — Importance of Port Number —
Tracking Services — Monitoring your System — Network Security Tools.

RECOMMENDED BOOKS

Sr.No. | Name Author(s) Publisher
Principles of N k ; ;
1. I’InC-Ip- ° 0. etwork and System Mark Burgess Wiley India Pvt. Ltd.
Administration
5 Netw_or_klng for Systems Michael W Lucas Tilted Windmill
Administrators Press
3. Systems & Network Administration | Kadambri Agarwal S.K. Kataria & Sons




Course Code CSA383

Course Title Fundamentals of Electronics

Type of Course Minor

LTP 3:0:0

Credits 3

Course Prerequisites Students should know about the various electronics components and
physics concepts.

Course Obijective(s) Demonstrate the operation of simple digital gates, identify the

symbols, truth table for gates; change binary, hexadecimal, octal
numbers to their decimal equivalent and vice versa, demonstrate the
operation of a flip flop. Convert digital into analog and vice versa.

Course Outcome (CO) The students will be able to:

1. Develop a digital logic.

2. Apply it to solve real life problems.

3. Understand, analyze and design various combinational and
sequential circuits.

4. Learn how to convert signals.

SYLLABUS
UNIT-I:

Fundamental concepts: Introduction, Digital Signals, Basic Gates and derived Gates: AND, OR, NOT,
NAND, NOR, Ex-OR, Ex-NOR, Boolean Algebra Number System and codes: Introduction to number
systems, Decimal, Binary, Octal, Hexadecimal, And Conversation from one number system to another number
system. Binary Arithmetic: Addition, Subtraction, Multiplication, Division, Half adder, full adder.1’s and 2’s
compliment of Binary Number. Codes: BCD Code, Excess-3 Code, Gray Code Error detecting and correcting
codes.

UNIT-11:

Combinational Logic Design: Standard Representation of logical functions, SOP, POS Forms, K-map
Representation of logical functions, and Simplification of logical functions using K-map. Multiplexer,
De-multiplexer. Encoder, Decoder

UNIT-III:

Flip Flops: 1-Bit Memory Cell, Clocked S-R Flip Flop, J-K Flip Flop, Master Slave Flip Flop, D-type Flip
Flop, T-type Flip Flop Sequential Logic Design: Registers, Shift Register, Counter, Synchronous and
asynchronous Counter, examples of each.

UNIT-1V: Timing Circuits and Converters: 555 Timer, Digital To Analog Converter, Analog To Digital
Converter.

RECOMMENDED BOOKS

Sr.No. | Name Author(s) Publisher
1. Modern Digital Electronics R.P. Jain Mc-Graw Hill
2. Digital Electronics A. Anand Kumar PHI
3. Digital Electronics Anil K.Maini Wiley




Course Code CSA385

Course Title Basics of Information Technology Management

Type of Course Minor

LTP 3:0:0

Credits 3

Course Prerequisites Computer Fundamentals/ Fundamentals of IT Tools

Course Obijective(s) The core objective of this course is to equip students with

the managerial and technical expertise required to strategically align,
implement, and govern Information Technology (IT) solutions that
drive organizational efficiency and competitive advantage.

Course Outcome (CO) The students will be able to:
1. Strategically align IT systems with global business goals and digital
transformation.

2. Manage IT infrastructure and data systems to drive business intelligence.

3. Optimize operations using enterprise systems like ERP, CRM, and
SCM.

4. Implement IT governance, cyber security, and ethical tech management.

SYLLABUS
UNIT-I: Fundamentals of IT in Management: Concepts of IT and IS, Differentiating Information

Technology (IT) and Information Systems (IS); evolution of IT in organizations. Types of Information
Systems: Management Information Systems (MIS), Decision Support Systems (DSS), Executive Support
Systems (ESS), and Transaction Processing Systems (TPS).

UNIT-II: IT Infrastructure and Data Management: Components of modern infrastructure including
hardware, software platforms, and cloud computing (SaaS, PaaS, laaS). Database Management: Foundations
of Database Management Systems (DBMS), data warehousing, and data mining basics. Business Intelligence
(B1): Introduction to BI tools, data visualization, and their role in managerial decision-making. Connectivity:
Telecommunications, networking technologies, and wireless standards in a business context.

UNIT-III: Strategic Enterprise Systems: Enterprise Resource Planning (ERP): Implementation, benefits,
and challenges of ERP systems. Supply Chain and Customer Management: Systems for Supply Chain
Management (SCM) and Customer Relationship Management (CRM). E-Commerce and M-Commerce:
Digital markets, revenue models, and building an e-commerce presence.

UNIT-IV: IT Governance, Security, and Emerging Trends: IT Strategy and Alignment, Aligning IT
initiatives with business objectives and using the Balanced Scorecard for performance. Information Security
and Risk: Cyber security fundamentals, risk management frameworks, and business continuity planning..
Emerging Technologies: Impact of Al, Block-chain, Internet of Things (1oT) and Virtual Reality on future
business models.




RECOMMENDED BOOKS

Sr.No. | Name Author(s) Publisher
. K thC.L P. )
1. Management Information Systems enneth C. Laudon & Jane Pearson Education
Laudon
5 Information Technology for Efraim Turban, Gregory R. Wile
' Management Wood & Carol Pollard y
3. Information Technology for George Reynolds Cengage Learning

Managers




CSA387 Computer Graphics (P)

Obijective: To implement fundamental 2D/3D graphical algorithms, transformations, and rendering techniques
using C/C++ programming.

1.

2.

10.

11.

12.

13.

Write a program for 2D line drawing using Breshenham’s algorithm.
Write a program for 2D line drawing using DDA algorithm.

Write a program for circle drawing using Breshenham’s algorithm.
Write a program for drawing ellipse using mid-point algorithm.
Write a program for Line Clipping.

Write a program for rotation of an object.

Write a program for scaling of an object to a desired scale.

Write a program for translation.

Write a program for reflection of an object.

Write a program for Polygon filling as Raster Graphics Display.
Write a program for Polygon Clipping.

To implement Cohen—Sutherland 2D clipping and window-viewport mapping.

Write a program to draw a complex object of your choice such as a hut using simple graphic functions.




CSA389 Android Programming (P)

Obijective: To become familiar with the operation of Android and Acquire knowledge about the basic concept
of writing a program in Android.

1.

2.

Introduction to android operating system and study of basic widgets.
Study of android life cycle and demonstration of it.

Study of intents and its types.

Study of list views and adapters.

Study of sensors in android.

Study of services in android.

Study of dialog interfaces in android.

Study of touch in android. 9. Study of android database (SQL.ite).




CSA391 Six Week Industrial/ Institutional Training

LTP
000

The six-week industrial training is an essential component of the B.Sc.(IT) curriculum, providing practical
exposure to real-world IT environments. It allows students to apply theoretical concepts in areas such as
Software Development, Web Development, Networking, Data Science, or AI/ML to professional projects. The
training exposes students to professional work culture, teamwork, and industry-standard tools, thereby
enhancing their employability and practical knowledge.

Objectives:

1. To apply theoretical knowledge learned in the classroom to real-world IT scenarios and live projects.
2. To understand the professional work environment, corporate culture, and industry workflows.

3. To gain hands-on experience with the latest technologies (e.g., Python, Full Stack Development, Cloud
Computing, Cyber security).

4. To develop essential soft skills, including teamwork, communication, time management, and problem-
solving.
Company/Organization Selection:

1. Itcan be IT companies, startups, MNCs, or government organizations and should offer relevant work
in: Software development, Web/mobile app development, Data analytics or AI/ML, Cyber Security,
Networking.

2. Must be approved by the Training & Placement Cell.

Guidelines:
1. Pre-Training & Selection:

a) Organization Type: The training must be undertaken at a registered IT company, technology-driven
organization, or specialized training institute.

b) Training Type: The training should be practical, preferably involving live projects, and not merely
theoretical classes.

c) Approval: Students must obtain approval for the company and topic from the Training & Placement
cell/department head before commencing.

2. During Training:

a) Duration: The training must last for a minimum of 6 weeks (approx. 45 days).




b) Attendance: 100% attendance is expected. Any leaves must be approved by the industry supervisor
and reported to the institution.

c) Mentorship: Students should work under the guidance of a designated industry mentor.

d) Workplace Ethics: Adhere to the organization's rules, maintain confidentiality of company data, and
behave professionally.

3. Post-Training: Report Submission:
a) Report Structure: Students must submit a formal, bound report containing:
o Cover Page & Certificate from the Industry
o Company Profile & Overview
o Project Title, Aim, and Objectives
o Week-wise progress and tasks performed on Daily Diary
o Technologies/Languages Used (screenshots of work)
o Challenges faced and solutions provided
o Conclusion and Future Scope
b) Format: The report should be printed on A4 paper with proper formatting.
c) Evaluation: Submission is followed by a presentation (PPT) to a faculty panel at the institute.
4. Deliverables:
a) Original Training Certificate from the Company.
b) Hard Copy/Soft Copy of the Training Report.

c) PPT Presentation on work done.




Sixth
Semester




Course Code CSA376

Course Title Network Security & Cryptography

Type of Course Major

LTP 3:1:0

Credits 4

Course Prerequisites Computer Networks

Course Obijective(s) It aims to introduce students to the fundamental techniques used in

implementing secure network communications, and to give them an
understanding of common threats and attacks, as well as some
practical experience in attacking and defending networked systems.

Course Outcome (CO) The students will be able to:

1. Classify the symmetric encryption techniques.

2. Illustrate various public key cryptographic techniques.
3. Evaluate the authentication and hash algorithms.

4. Learn the aims and objectives of IT acts.

SYLLABUS
UNIT-I:

Introduction: Cyber Attacks, Defense Strategies and Techniques, Guiding Principles, Mathematical
Background for Cryptography - Modulo Arithmetic’s, The Greatest Comma Divisor, Useful Algebraic
Structures, Chinese Remainder Theorem, Basics of Cryptography - Preliminaries, Elementary Substitution
Ciphers, Elementary Transport Ciphers, Other Cipher Properties, Secret Key Cryptography — Product Ciphers,
DES Construction.

UNIT-II:

Public Key Cryptography and RSA: RSA Operations, Why Does RSA Work?, Performance, Applications,
Practical Issues, Public Key Cryptography Standard (PKCS), Cryptographic Hash, Introduction, Properties,
Construction, Applications and Performance, The Birthday Attack, Discrete Logarithm and its Applications -
Introduction, Diffie-Hellman Key Exchange, Other Applications.

UNIT-III:

Secure Hash and Key management: Digital Signature and Non-repudiation, cryptanalysis. Network Security,
Obijectives and Architectures, Internet Security Protocols, IP encapsulating. Key Management - Introduction,
Digital Certificates, Public Key Infrastructure, Identity—based Encryption, Authentication-I - One way
Authentication, Mutual Authentication, Dictionary Attacks, Authentication ,Il — Centralized Authentication,
The Needham-Schroeder Protocol, Kerberos, Biometrics, IPSec- Security at the Network Layer — Security at
Different layers: Pros and Cons, IPSec in Action, Internet Key Exchange (IKE) Protocol, Security Policy and
IPSEC, Virtual Private Networks, Security at the Transport Layer - Introduction, SSL Handshake Protocol,
SSL Record Layer Protocol, OpenSSL.

UNIT-IV:

IT Act aim and objectives: Scope of the act, Major Concepts, Important provisions, Attribution,
acknowledgement, and dispatch of electronic records, Secure electronic records and secure digital signatures,
Regulation of certifying authorities: Appointment of Controller and Other officers, Digital Signature
certificates, Duties of Subscribers, Penalties and adjudication, The cyber regulations appellate tribunal,
Offences, Network service providers not to be liable in certain cases, Miscellaneous Provisions.




RECOMMENDED BOOKS

Sr.No. | Name Author(s) Publisher
1. Network Security Essentials William Stallings Prentice-Hall
2. Fundafmentals of Computer Edward Amoroso Prentice-Hall
Security Technology
3. Cryptography and Data Security Dorothy E. Denning Addison-Wesley




Course Code CSA378

Course Title Python Programming

Type of Course Major

LTP 4:0:0

Credits 4

Course Prerequisites Basic Programming

Course Obijective(s) The objective of this course is to develop a basic understanding
about the Python Concept.

Course Outcome (CO) The students will be able to:

1. Interpret the fundamental Python syntax and semantics and
be fluent in the use of Python control flow statements.

2. Express proficiency in the handling of strings and functions.

3. Determine the methods to create and manipulate Python
programs by utilizing the data structures like lists,
dictionaries, tuples and sets.

4. ldentify the commonly used operations involving file
systems and regular expressions.

SYLLABUS
UNIT-I: Introduction: Algorithms, installing, python basic syntax, interactive shell, editing, saving, and

running a script. The concept of data types, variables, assignments; immutable variables; numerical types;
arithmetic operators and expressions; comments in the program; understanding error messages; Conditions,
Control statements.

UNIT-II: Strings and Text Files: manipulating files and directories, text files: reading/writing text and
numbers, creating and reading a formatted file, String manipulations: subscript operator, indexing, slicing a
string; strings and number system.

UNIT-III: Lists, Tuples and Dictionaries: basic list operators, replacing, inserting, removing an element,
searching and sorting lists, dictionary literals, adding and removing keys, accessing and replacing values,
Design with functions: hiding redundancy, complexity.

UNIT-1V: Graphics and Image Processing: turtle module, simple 2D drawing - colors, shapes, digital
images, Simple image manipulations with ‘image' module, Classes and OOP: classes, objects, attributes and
methods, defining classes, design with classes, data modeling.

RECOMMENDED BOOKS

Sr.No. | Name Author(s) Publisher
1. Fundamentals of Python Kenneth Lambert Cengage
2. Learning Python Mark Lutz O’ Reilly
3. Python Programming Dr. Jitendra Singh Kushwah BFC Publications




Course Code CSA380

Course Title Object Oriented Analysis and Design

Type of Course Major

LTP 4:0:0

Credits 3

Course Prerequisites OOPS/ Intermediate Programming

Course Obijective(s) The objective of this course is to develop a working understanding of

formal object oriented analysis and design processes and to develop
an appreciation for and understanding of the risks inherent to large-
scale software development.

Course Outcome (CO) The students will be able to:

1. Develop the skills to determine which processes and OOAD
techniques should be applied to a given project.

2. Develop an understanding of the application of OOAD
practices from a software project management perspective.

3. Learn the implementations of UML diagrams.

4. Understand the design patterns of the system

SYLLABUS

UNIT-I:

UNIFIED PROCESS AND USE CASE DIAGRAMS: Introduction to OOAD with OO Basics — Unified
Process — UML diagrams — Use Case — Case study — the Next Gen POS system, Inception -Use case
Modelling — Relating Use cases — include, extend and generalization — When to use Use-cases.

UNIT-II:

STATIC UML DIAGRAMS: Class Diagram—- Elaboration — Domain Model — Finding conceptual
classes and description classes — Associations — Attributes — Domain model refinement — Finding
conceptual class Hierarchies — Aggregation and Composition — Relationship between sequence diagrams
and use cases — When to use Class Diagrams.

UNIT-III:

DYNAMIC AND IMPLEMENTATION UML DIAGRAMS: Dynamic Diagrams — UML interaction
diagrams — System sequence diagram — Collaboration diagram — When to use Communication Diagrams
— State machine diagram and Modelling — When to use State Diagrams — Activity diagram — When to use
activity diagrams Implementation Diagrams — UML package diagram — When to use package diagrams —
Component and Deployment Diagrams — When to use Component and Deployment diagrams.

UNIT-IV:

DESIGN PATTERNS: GRASP: Designing objects with responsibilities — Creator — Information expert —
Low Coupling — High Cohesion — Controller Design Patterns — creational — factory method — structural
— Bridge — Adapter — behavioral — Strategy — observer —Applying GoF design patterns — Mapping
design to code.




RECOMMENDED BOOKS

Sr.No. | Name Author(s) Publisher
1. Object Oriented Analysis And Design | Grady Booch Pearson
2. Object Oriented Analysis And Design | A. Mummoorthy Notion Press
3. Object Oriented Analysis And Design | Brahma Dathan Springer




Course Code CSA382

Course Title Concepts of Data Mining

Type of Course Minor

LTP 3:0:0

Credits 3

Course Prerequisites Databases/ Python

Course Obijective(s) To equip students with the knowledge and skills to extract, analyze,

and interpret actionable patterns from large datasets using machine
learning, statistics, and database techniques.

Course Outcome (CO) The students will be able to:
1. Understand the necessity and processes of data warehousing and data
mining.
2. Perform data preprocessing, including cleaning, transformation, and
reduction.
3. Apply classification algorithms to categorize data and evaluate their
performance.

4. Implement clustering algorithms to find hidden patterns in data and to
generate frequent item sets and association rules using the Apriori
algorithm.

SYLLABUS

UNIT-I: Introduction to Data Mining and Warehousing: Data Mining Fundamentals, Definition,
Motivation, Data Mining Tasks (Predictive vs. Descriptive), Data Mining Process (KDD process). Data
Warehouse (DW): Definition, OLTP vs. Data Warehouse, Characteristics of DW, DW Architecture.
Multidimensional Data Model: Data Cubes, Star, Snowflake, and Fact Constellation Schemas. OLAP
Operations: Slice, Dice, Roll-up, Drill-down, Pivot.

UNIT-II: Data Preprocessing and Techniques: Data Quality, Data Cleaning (Handling missing values,
noisy data and outliers). Data Integration and Transformation: Normalization, Data Aggregation. Data
Reduction: Dimensionality reduction, Sampling, Discretization, and Concept Hierarchy Generation. Data
Mining Primitives: Data Mining Query Languages (DMQL).

UNIT-I1I: Association Rule Mining and Classification: Frequent Pattern Mining, Market Basket Analysis,
Frequent Item sets, Closed Item sets, and Association Rules. Apriori Algorithm: Apriori Principle,
Generating Frequent Item sets and Association Rules. Classification: Basic Concepts, General approach to
solving a classification problem. Classification Algorithms: Decision Tree Induction (ID3), Bayesian
Classification (Naive Bayes), Lazy Learners (K-Nearest Neighbors). Model Evaluation: Holdout Method,
Cross-Validation, Confusion Matrix, Accuracy, Precision, Recall.

UNIT-IV:

Cluster Analysis and Advanced Topics: Basic Concepts of Cluster Analysis, Types of Data in Cluster
Analysis. Clustering Methods: Partitioning Methods (K-Means, K-Medoids), Hierarchical Methods
(Agglomerative), Density-Based Methods (DBSCAN). Outlier Analysis: Detection and Techniques.
Introduction to Advanced Mining: Web Mining (Web usage, content, structure), Text Mining.




RECOMMENDED BOOKS

Sr.No. | Name Author(s) Publisher
Data Mining: Concepts and Jiawei Han, Micheline Kamber,
1. . . . Morgan Kaufmann
Techniques Jian Pei
2. Introduction to Data Mining Pang-Ning Tan, Vipin Kumar Pearson
3. Data Mining Techniques Arun K. Pujari Universities Press




Course Code CSA384

Course Title Fundamentals of Microprocessor

Type of Course Minor

LTP 3:0:0

Credits 3

Course Prerequisites Digital Electronics/ Computer Networks

Course Obijective(s) To provide a fundamental understanding of 8085 microprocessor

architecture, assembly language programming, and the hardware
interfacing techniques required for system design.

Course Outcome (CO) The students will be able to:

1. Describe the internal functional blocks, register sets, and bus structures of
the Intel 8085 microprocessor.

2. Write, debug, and execute efficient Assembly Language Programs
(ALP) to solve arithmetic and logical data processing problems.

3. lllustrate the execution of instructions using timing diagrams and explain
the machine cycles involved in data transfer.

4. Interface the microprocessor with extemnal memory and I/O peripheral
devices like the 8255 PPI to create functional hardware systems.

SYLLABUS
UNIT-I: Introduction to Microprocessor Architecture: 8085 Architecture Block diagram, pin description,
and functional units of the Intel 8085 microprocessor. General purpose registers, stack pointer, program
counter, and flag registers. Address, data, and control bus systems. Instruction Cycle: Op-code fetch, memory
read/write cycles, and timing diagrams.

UNIT-II: Instruction Set and Addressing Modes: Direct Addressing Mode, Indirect Addressing Mode,
Immediate Addressing Mode, Register Addressing Mode and implicit Addressing Mode. Format: Instruction
format (1-byte, 2-byte, 3-byte) and mnemonics. Stack Operations: Push and Pop operations, subroutines, and
delay loops.

UNIT-111: Assembly Language Programming (ALP): Programming Basics: Writing, assembling, and
executing simple ALP. Logical Operations: Program examples for 8-bit addition, subtraction, multiplication,
and division. Data Processing: Finding the largest/smallest number in an array and sorting numbers in
ascending/descending order. Bit Manipulation: Masking, shifting, and code conversions (BCD to Binary,
Binary to ASCII).

UNIT-1V: 1/O Interfacing and Peripheral Devices: Interfacing Concepts: Memory-mapped 1/O vs. I/0
mapped I/O. Interrupts: Hardware and software interrupts, vectored and non-vectored interrupts, and interrupt
priority. Peripheral ICs: Introduction to programmable peripheral interface (8255 PPI), timer/counter
(8253/8254), and priority interrupt controller (8259). DMA: Direct Memory Access (DMA) controller (8237)
and its data transfer schemes.




RECOMMENDED BOOKS

Sr.No. | Name Author(s) Publisher
1. Mlcroproc?ssor Archlte_c tur_e, Ramesh Gaonkar Penram International
Programming and Applications
Fundamentals of Microprocessors Dhanpat Rai
2. . B. Ram L
and Microcontrollers Publications
3. 8085 Microprocessor and Nagoor Kani CBS Publishers

Applications




CSA386 Python Programming (P)

Obijective: To become familiar with the operation of Python and acquire knowledge about the basic concept of
writing a program in Python.

1. To write a python program that takes in command line arguments as input and print the number of
arguments.

2. To write a python program to perform Matrix Multiplication.

3. To write a python program to compute the GCD of two numbers.

4. To write a python program to find the most frequent words in a text file.
5. To write a python program find the square root of a number (Newton’s method).
6. To write a python program exponentiation (power of a number).

7. To write a python program find the maximum of a list of numbers.

8. To write a python program linear search.

9. To write a python program Binary search.

10. To write a python program selection sort.

11. To write a python program Insertion sort.

12. To write a python program merge sort.

13. To write a python program first n prime number.

14. To write a python program simulate bouncing ball in Pygame.




CSA388 Object Oriented Analysis and Design (P)

Obijective: To understand the fundamental concepts of OOAD and apply them using Unified Modeling
Language (UML) to design a software system

1.

10.

11.

12.

Project Selection & Problem Statement: Identify a real-world system and document its core
requirements and objectives.

Software Requirements Specification (SRS): Create a formal document detailing functional and
non-functional requirements.

Use Case Modeling: Identify actors and use cases to draw a Use Case Diagram.

Static Modeling (Class Diagram): Identify conceptual classes, attributes, and relationships
(inheritance, association).

Object Modeling: Create Object Diagrams to show a snapshot of the system at a specific time.

Dynamic Modeling (Sequence Diagram): Model the time-ordered interaction between objects for a
specific scenario.

Dynamic Modeling (Collaboration/Communication Diagram): Model object interactions with an
emphasis on the structural relationships between them.

State Modeling: Use a State Chart Diagram to show the lifecycle and various states of a single
complex object.

Workflow Modeling: Develop an Activity Diagram to visualize business processes and operational
workflows.

Architectural Modeling: Create Component Diagrams (physical software files) and Deployment
Diagrams (hardware nodes).

Design Patterns: Apply standard patterns (e.g., Singleton, Factory) to solve recurring design
problems.

Code Generation: Use CASE tools (like StarUML) to automatically map UML designs into a
programming language like Java or C++.




