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VISION AND MISSION OF THE INSTITUTION

VISION

B.S. Abdur Rahman Crescent Institute of Science and Technology aspires
to be a leader in Education, Training and Research in multidisciplinary areas of
importance and to play a vital role in the Socio—Economic progress of the Country
in a sustainable manner.

MISSION

e To blossom into an internationally renowned Institute.

e To empower the youth through quality and value—based education.

e To promote professional leadership and entrepreneurship.

e To achieve excellence in all its endeavors to face global challenges.

e To provide excellent teaching and research ambience.

e To network with global Institutions of Excellence, Business, Industry and

Research Organizations.

To contribute to the knowledge base through Scientific enquiry, Applied Research and

Innovation.
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VISION AND MISSION

DEPARTMENT OF COMPUTER APPLICATIONS

VISION

Aspires to provide quality education in the field of computer applications with
state—of-the—-art computational facilities and undertake quality research in
collaboration with industries and universities to produce committed professionals
and academicians to meet the needs of the industries and society.

MISSION

The Department of Computer Applications, endeavours

e To disseminate knowledge through education and training of graduates in
the field of computer applications.

e To focus on teaching - learning, research and consultancy to promote
excellence in computer applications.

e To foster graduates with opportunities required to explore, create and face
challenges of IT related industries.

e To equip the graduates with the necessary skills in communication, team
work and leadership qualities to meet the needs of the IT related sector
globally.

e To disseminate the outcome of projects and research work undertaken by the

department through appropriate measures for the benefit of society and
industry.
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PROGRAMME EDUCATIONAL OBJECTIVES (PEOs)

The Programme Educational Objectives of MCA (Master of Computer
Applications) are listed below:
The Graduates of Computer Applications will

PEO1. Exhibit solid foundation in mathematics and computing
fundamentals required to analyze and solve computing problems
and to pursue research and higher studies.

PEO2. Demonstrate technical expertise in various programming
languages and the capability to comprehend, analyze, design
and create innovative computing solutions for real time
problems.

PEO3. Possess the ability required for a promising career in IT and
reflect an urge for self-learning; engage in lifelong learning to
improve their personality, excellence and leadership qualities.

PEO4. Communicate effectively, reflect the technical and innovative
skills required to meet the dynamic needs of the industry and

society.

PROGRAMME OUTCOMES (POs)

The programme outcomes of MCA describe the acquisition of students
as they progress through the programme.

PO 1. (Foundation Knowledge): Apply knowledge of mathematics,
programming logic and coding fundamentals for solution
architecture and problem solving.

PO 2. (Problem Analysis): ldentify, review, formulate and analyse
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PO 3.

PO 4.

PO 5.

PO 6.

PO 7.

PO 8.

problems for primarily focusing on customer requirements
using critical thinking frameworks.

Development of Solutions): Design, develop and investigate
problems with an innovative approach for solutions
incorporating ESG/SDG goals.

(Modern Tool Usage): Select, adapt and apply modern
computational tools such as development of algorithms
with an understanding of the limitations including human
biases.

(Individual and Teamwork): Function and communicate
effectively as an individual or a team leader in diverse and
multidisciplinary groups. Use methodologies such as agile.

(Project Management and Finance): Use the principles of
project management such as scheduling, work breakdown
structure and be conversant with the principles of Finance
for profitable project management.

(Ethics): Commit to professional ethics in managing
software projects with financial aspects. Learn to use new
technologies for cyber security and insulate customers
from malware.

(Life-long learning): Change management skills and the
ability to learn, keep up with contemporary technologies
and ways of working.
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B.S. ABDUR RAHMAN CRESCENT INSTITUTE OF SCIENCE AND TECHNOLOGY,

CHENNAI - 600 048.
REGULATIONS 2025
M.Tech./ MCA / M.Sc./ M.Com. / M.A. DEGREE PROGRAMMES

(Under Choice Based Credit System)

1.0 PRELIMINARY DEFINITIONS AND NOMENCLATURE

In these Regulations, unless the context otherwise requires:

i) "Programme" means post graduate degree programme (M.Tech. /| MCA /

vi)

vii)

viii)

M.Sc./M.Com./M.A.)

"Branch" means specialization or discipline of programme like M.Tech. in
Structural Engineering, Food Biotechnology etc., M.Sc. in Physics,
Chemistry, Actuarial Science, Biotechnology etc.

"Course" means a theory / practical / laboratory integrated theory / mini
project / seminar / internship / project and any other subject that is normally
studied in a semester like Advanced Concrete Technology, Electro Optic
Systems, Financial Reporting and Accounting, Analytical Chemistry, etc.
"Institution” means B.S. Abdur Rahman Crescent Institute of Science and
Technology.

“Academic Council” means the Academic Council, which is the apex body
on all academic matters of this Institute.

"Dean (Academic Affairs)" means the Dean (Academic Affairs) of the
Institution who is responsible for the implementation of relevant rules and
regulations for all the academic activities.

"Dean (Student Affairs)" means the Dean (Students Affairs) of the Institution
who is responsible for activities related to student welfare, conduct of
co—curricular, extra—curricular events and discipline in the campus.

"Controller of Examinations™ means the Controller of Examinations of the

Institution who is responsible for the conduct of examinations and
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declaration of results.

ix) “Dean of the School” means the Dean of the School of the department
concerned.

x) “Head of the Department” means the Head of the Department concerned.

2.0 ADMISSION REQUIREMENTS

21

2.2

Students for admission to the first semester of the Master's Degree
Programme shall be required to have passed the appropriate
degree examination as specified in the clause 3.2 [Eligible entry
qualifications for admission to programmes] of this Institution or
any other University or authority accepted by this Institution.

The other conditions for admission such as class obtained,
number of attempts in the qualifying examination and physical
fitness will be as prescribed by the Institution from time to time.

3.0 BRANCHES OF STUDY

3.1

The various programmes and their mode of study are as follows:

Degree

Mode of Study

M.Tech.

Full Time

MCA

M.Sc.

M.Com.

M.A.

B.S. Abdur Rahman Crescent Institute of Science and Technology 8
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3.2 Programmes offered

S. No. Name of the Programmes offered
Department
1. Aeronautical M.Tech. (Avionics)
Engineering
2, Civil Engineering M.Tech. (Structural Engineering)
M. Tech. (Construction
Engineering and Project
Management)
3. Mechanical M.Tech. (CAD/CAM)
Engineering
4. Electrical and M.Tech. (Power Systems
Electronics Engineering)
Engineering
5. Electronics and M.Tech. (VLS| and Embedded
Communication Systems)
Engineering
6. Computer Science and M.Tech. (Computer Science and
Engineering Engineering)
M.Tech. (Artificial Intelligence and
Data Science)
Information M.Tech. (Information Technology)
7. Technology
8. Computer MCA
Applications
9. Mathematics M.Sc. (Actuarial Science)
10. Physics M.Sc.(Physics)
1. Chemistry M.Sc.(Chemistry)
12. Life Sciences M.Sc. Biochemistry & Molecular

Biology

M.Sc. Biotechnology

B.S. Abdur Rahman Crescent Institute of Science and Technology
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M.Sc. Microbiology

M.Sc. Stem Cell Technology

M.Sc. Clinical Embryology

M.Tech. Biotechnology

M.Tech. Food Biotechnology

13.

Commerce

M.Com

14.

Arabic and Islamic
Studies

M.A. Islamic Studies

3.3 Eligible entry qualifications for admission to programmes

Sl. no. Programme Eligibility for Admission in M.Tech. /
MCA / M.Sc./ M.Com. /| MA Programmes
1. | M.Tech. (Avionics) B.E. / B.Tech. in Aeronautical
Engineering / Aerospace Engineering /
Mechanical Engineering / Mechatronics
| EEE | ECE | EIE / or Equivalent degree
in relevant field.
2. | M.Tech. (Structural B.E. / B.Tech. in Civil Engineering /
Engineering) Structural Engineering or Equivalent
degree in relevant field.
M. Tech. (Construction B.Tech. in Mechanical / Civil / Electrical
Engineering and Project | and Electronics / Geo Informatics / B Plan
Management) / B. Des, and B.Arch.
3. | M.Tech. (CAD/CAM) B.E. / B.Tech. in Mechanical /
Automobile / Manufacturing /
Production / Industrial / Mechatronics /
Metallurgy / Aerospace / Aeronautical /
Material Science / Polymer / Plastics /
Marine Engineering or Equivalent
degree in relevant field.
4. | M.Tech. (Power B.E./ B.Tech. in EEE/ECE /EIE/ICE/
Systems Engineering) Electronics / Instrumentation
Engineering or Equivalent degree in
relevant field.

B.S. Abdur Rahman Crescent Institute of Science and Technology




M.Sc. M.Sc. Data Science Regulations 2025
5. | M.Tech. (VLSI and B.E./ B.Tech. in ECE / EIE / ICE | EEE /
Embedded Systems) IT or Equivalent degree in relevant field.
6. | M.Tech. (Computer B.E./B.Tech.in CSE/IT/ECE/ EEE/
Science and EIE / ICE |/ Electronics Engineering /
Engineering) MCA or Equivalent degree in relevant
field.
M.Tech. (Artificial B.E./ B.Tech. in CSE /IT/ ECE / EEE/
Intelligence and Data EIE / ICE / Electronics Engineering /
Science) MCA or Equivalent degree in relevant
field.
M.Tech. (Information B.E./ B.Tech. inIT/ CSE / ECE /| EEE /
7. | Technology) EIE / ICE / Electronics Engineering /
MCA or Equivalent degree in relevant
field.
8. | MCA BCA / B.Sc. Computer Science / B.E. /
B.Tech. / B.Sc. Mathematics, B.Sc.
Physics / Chemistry / B.Com./ BBA /
B.A. with Mathematics at graduation
level or at 10 + 2level or equivalent
degree in relevant field.
9. [ M.Sc. (Actuarial Any under graduate degree with
Science) Mathematics / Statistics as one of the
subjects of study at 10 + 2 level.
10. [ M.Sc.(Physics) B.Sc. in Physics / Applied Science /
Electronics /Electronics Science /
Electronics & Instrumentation or
Equivalent degree in relevant field.
11. | M.Sc.(Chemistry) B.Sc. in Chemistry / Applied Science or
Equivalent degree in relevant field.
12. | M.Sc. Biochemistry & B.Sc. in Biotechnology / Biochemistry /

Molecular Biology

Botany / Zoology / Microbiology /
Molecular Biology / Genetics or
Equivalent degree in relevant field.

M.Sc. Biotechnology

B.Sc. in Biotechnology / Biochemistry /
Botany / Zoology / Microbiology /
Molecular Biology / Genetics or
Equivalent degree in relevant field.

B.S. Abdur Rahman Crescent Institute of Science and Technology
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M.Sc. Microbiology B.Sc.in Biotechnology / Biochemistry /
Botany / Zoology / Microbiology /
Molecular Biology / Genetics or
Equivalent degree in relevant field.
M.Sc. Stem Cell B.Sc.in Biotechnology / Biochemistry /
Technology Botany / Zoology / Microbiology /
Molecular Biology / Genetics or
Equivalent degree in relevant field.
M.Sc. Clinical B.Sc.in Biotechnology / Biochemistry /
Embryology Botany / Zoology / Microbiology /
Molecular Biology / Genetics or
Equivalent degree in relevant field.
M.Tech. Biotechnology B.Tech. / B.E. in Biotechnology or
Equivalent degree in relevant field.
M.Tech. Food B.E. / B.Tech. in Biotechnology / Food
Biotechnology Biotechnology / Chemical Engineering /
Biochemical Engineering / Industrial
Biotechnology or Equivalent degree in
relevant field.

13.. | M.Com
B.Com./ BBA
M.A. Islamic Studies B.A. in Islamic Studies / Arabic (or)
14. Afzal-ul-Ulama (or)
Any under graduate degree with Part 1
Arabic (or)

Any under graduate degree with Aalim
Sanad / Diploma / Certificate in Arabic
or Islamic Studies.

4.0. STRUCTURE OF THE PROGRAMME

41. The PG. programmes consist of the following components as
prescribed in the respective curriculum:

i. Core courses
ii. Elective courses

iii. Laboratory integrated theory courses
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iv. Project work

v. Laboratory courses

vi. Open elective courses

vii. Seminar

viii. Mini Project

ix. Industry Internship

x. MOOC courses (NPTEL- Swayam, Coursera etc.)
xi. Value added courses

4.1.1. The curriculum and syllabi of all programmes shall be approved by the
Academic Council of this Institution.

4.1.2. For the award of the degree, the student has to earn a minimum total
credits specified in the curriculum of the respective specialization of the
programme.

4.1.3. The curriculum of programmes shall be so designed that the minimum
prescribed credits required for the award of the degree shall be within the
limits specified below:

Programme Range of credits
M.Tech. 80 -86
MCA 80 - 86
M.Sc. 80 -85
M.Com. 80 - 88
M.A. 80 - 84

4.1.4. Credits will be assigned to the courses for all programmes as given
below:

e One credit for one lecture period per week or 15 periods of lecture per
semester.
e One credit for one tutorial period per week or 15 periods per semester.
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e One credit each for seminar/practical session/project of two or three
periods per week or 30 periods per semester.

e One credit for 160 hours of industry internship per semester for all
programmes (except M.Com.)

e Four credits for 160 hours of industry internship per semester for
M.Com.

4.1.5. The number of credits the student shall enroll in a non—project semester and

project semester is as specified below to facilitate implementation of Choice
Based Credit System.

Programme Non—project semester Project semester
M.Tech. 9 to 32 18 to 26
MCA 9 to 32 18 to 26
M.Sc. 9 to 32 10 to 26
M.Com. 9 to 32 16 to 28
M.A. 9 to 32 NA

4.1.6 The student may choose a course prescribed in the curriculum from any
department offering that course without affecting regular class schedule. The
attendance will be maintained course wise only.

4.1.7 The students shall choose the electives from the curriculum with the
approval of the Head of the Department / Dean of School.

4.1.8 Apart from the various elective courses listed in the curriculum for each
specialization of programme, the student can choose a maximum of two
electives from any other similar programmes across departments, alter to open
electives, during the entire period of study, with approval of Head of the
department offering the course and parent department.

4.1.9. Online courses

Students are permitted to undergo department approved online courses under
SWAYAM up to 40% of credits of courses in a semester excluding project
semester (in case of M.Tech. M.Sc. & MCA programmes) with the
recommendation of the Head of the Department / Dean of School and with the
prior approval of Dean Academic Affairs during his/ her period of study. The
credits earned through online courses shall be transferred following the due
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4.2

5.0

approval procedures. The online courses can be considered in lieu of core
courses and elective courses.

Students shall undergo project related online course on their own with the
mentoring of the project supervisor.

Project work

4.21 Project work shall be carried out by the student under the supervision of
a faculty member in the department with similar specialization.

4.2.2 A student may however, in certain cases, be permitted to work for the
project in an Industry / Research organization, with the approval of the Head of
the Department/ Dean of School. In such cases, the project work shall be
jointly supervised by a faculty of the Department and an Engineer / Scientist /
Competent authority from the organization and the student shall be instructed
to meet the faculty periodically and to attend the review meetings for
evaluating the progress.

4.2.3 The timeline for submission of final project report / dissertation is within
30 calendar days from the last instructional day of the semester in which
project is done.

4.2.4 If a student does not comply with the submission of project report /
dissertation on or before the specified timeline he / she is deemed to have not
completed the project work and shall re-register in the subsequent semester.

DURATION OF THE PROGRAMME

5.1. The minimum and maximum period for completion of the programmes
are given below:

Programme Min. No. of Max. No. of
Semesters Semesters
M.Tech. 4 8
MCA 8
M.Sc. 4 8
M.Com. 4 8
M.A. 4 8
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5.2. Each academic semester shall normally comprise 90 working days.
Semester end examinations shall follow within 10 days of the last Instructional day.

5.3 The medium of instruction, examinations and project report shall be in English.
6.0 REGISTRATION AND ENROLLMENT

6.1 The students of first semester shall register and enroll at the time of
admission by paying the prescribed fees. For the subsequent semesters
registration for the courses shall be done by the student one week before the
last working day of the previous semester.

6.2 Change of an Elective Course

A student can change an enrolled elective course within 10 working days from
the commencement of the course, with the approval of the Dean (Academic
Affairs), on the recommendation of the Head of the Department of the student.

6.3 Withdrawal from a Course

A student can withdraw from an enrolled course at any time before the
first continuous assessment test for genuine reasons, with the approval
of the Dean (Academic Affairs), on the recommendation of the Head of the
Department of the student.

6.4 A student can enroll for a maximum of 36 credits during a semester
including Redo / Predo courses.

7.0 BREAK OF STUDY FROM PROGRAMME

7.1 A student may be allowed / enforced to take a break of study for two
semesters from the programme with the approval of Dean (Academic
Affairs) for the following reasons:

7.1.1 Medical or other valid grounds

7.1.2 Award of ‘I’ grade in all the courses in a semester due to lack of
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attendance
7.1.3 Debarred due to any act of indiscipline

7.2 The total duration for completion of the programme shall not exceed the
prescribed maximum number of semesters (vide clause 3.1).

7.3 A student who has availed a break of study in the current semester
(odd/even) can rejoin only in the subsequent corresponding (odd/even)
semester in the next academic year on approval from the Dean (Academic
affairs).

7.4 During the break of study, the student shall not be allowed to attend any
regular classes or participate in any activities of the Institution.
However, he / she shall be permitted to enroll for the ‘I’ grade courses
and appear for the arrear examinations.

8.0 CLASS ADVISOR AND FACULTY ADVISOR
8.1 CLASS ADVISOR

A faculty member shall be nominated by the HOD/ Dean of
School as Class Advisor for the class throughout their period of
study.

The class advisor shall be responsible for maintaining the
academic, curricular and co—curricular records of students of the
class throughout their period of study.

8.2 FACULTY ADVISOR

To help the students in planning their courses of study and for general
counseling, the Head of the Department / Dean of School of the students
shall attach a maximum of 20 students to a faculty member of the
department who shall function as faculty advisor for the students
throughout their period of study. Such faculty advisor shall guide the
students in taking up the elective courses for registration and enrolment
in every semester and also offer advice to the students on academic
and related personal matters.
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9.0 COURSE COMMITTEE

9.1

Each common theory / laboratory course offered to more than
one group of students shall have a “Course Committee”
comprising all the teachers handling the common course with
one of them nominated as course coordinator. The nomination of
the course coordinator shall be made by the Head of the
Department / Dean (Academic Affairs) depending upon whether
all the teachers handling the common course belong to a single
department or from several departments. The Course Committee
shall meet as often as possible to prepare a common question
paper, scheme of evaluation and ensure uniform evaluation of the
assessment tests and semester end examination.

10.0 CLASS COMMITTEE

10.1

10.2

A class committee comprising faculty members handling the
courses, student representatives and a senior faculty member
not handling any courses for that class as chairman will be
constituted in every semester:

The composition of the class committee will be as follows:

One senior faculty member preferably not handling courses for
the concerned semester, appointed as chairman by the Head of
the Department

Faculty members of all courses of the semester
All the students of the class

Faculty advisor and class advisor

Head of the Department — Ex officio member

The class committee shall meet at least three times during the
semester. The first meeting shall be held within two weeks from
the date of commencement of classes, in which the nature of
continuous assessment for various courses and the weightages
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10.4

10.5

for each component of assessment shall be decided for the first
and second assessment. The second meeting shall be held
within a week after the date of first assessment report, to review
the students' performance and for follow up action.

During these two meetings the student members shall
meaningfully interact and express opinions and suggestions to
improve the effectiveness of the teaching—learning process,
curriculum and syllabi of courses.

The third meeting of the class committee, excluding the student
members, shall meet within 5 days from the last day of the
semester end examination to analyze the performance of the
students in all the components of assessments and decide their
grades in each course. The grades for a common course shall be
decided by the concerned course committee and shall be
presented to the class committee(s) by the concerned course
coordinator.

11.0 CREDIT REQUIREMENTS TO REGISTER FOR PROJECT WORK

11.1

11.2

A student is permitted to register for project semester, if he/she
has earned the minimum number of credits specified below:

Programme | Minimum no. of credits to be earned
to enroll for project semester
M.Tech. 18
MCA 22
M.Sc. 18
M.Com NA
M.A. NA

If the student has not earned minimum number of credits
specified, he/she has to earn the required credits, at least to the
extent of minimum credits specified in clause 9.1 and then
register for the project semester.
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12.0 ASSESSMENT PROCEDURE AND PERCENTAGE WEIGHTAGE OF MARKS

12.1 Every theory course shall have a total of three assessments during a
semester as given below:

Assessments Weightage of Marks
Continuous Assessment 1 25%
Continuous Assessment 2 25%
Semester End Examination 50%
12.2 Theory Course

Appearing for semester end theory examination for each course is
mandatory and a student shall secure a minimum of 40% marks in each
course in semester end examination for the successful completion of the
course.

12.3 Laboratory Course
Every practical course shall have 75% weightage for continuous
assessments and 25% for semester end examination. However, a student
shall have secured a minimum of 50% marks in the semester end practical
examination for the award of pass grade.

12.4 Laboratory Integrated Theory (LIT) Courses

For laboratory integrated theory courses, the theory and practical
components shall be assessed separately for 100 marks each and
consolidated by assigning a weightage of 75% for theory component and
25% for practical component (for a 4 credit LIT Course). Grading shall be
done for this consolidated mark. Assessment of theory components shall
have a total of three assessments with two continuous assessments
carrying 25% weightage each and semester end examination carrying 50%
weightage. The student shall secure a separate minimum of 40% in the
semester end theory examination. The evaluation of practical components
shall be through continuous assessment.

Component Maximum Weightage for Mode of Assessment
Marks Final Grade
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Theory 100 75% CAT1 (25%) + CAT2
Component (25%) +
SEE (50%)
Practical 100 25% Continuous
Component assessment only
Final Grade Consolidated 100% 75% Theory + 25%
Basis Practical
Pass - - Minimum 40% in
Requirement Semester-End Theory
Exam (SEE)

Note:

1. Proportionate weightage shall be assigned to LIT courses based on

their credit value, whether 2 or 3 credits.

2. In Lab-Integrated Professional Elective courses, the laboratory

component shall be assessed by the course faculty.

12.5 The components of continuous assessment for theory/practical/laboratory
integrated theory courses shall be finalized in the first class committee meeting.

12.6 Industry Internship

In the case of industry internship, the student shall submit a report, which

shall be evaluated along with an oral examination by a committee of
faculty members constituted by the Head of the Department. The student
shall also submit an internship completion certificate issued by the

industry / research / academic organisation. The weightage of marks for

industry internship report and viva voce examination shall be 60% and

40% respectively.

12.7 Project Work

Mini project work, shall be carried out individually or as a group activity

involving a maximum of three students.

Each group shall

identify a suitable topic within their domain, either

disciplinary or interdisciplinary, based on the students’' abilities and in
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consultation with the faculty mentor. The topic must lead to the development
of a small-scale system or application.

The progress of the mini project shall be evaluated through three periodic
reviews: two interim reviews and one final review. A project report shall be
submitted by the end of the semester. The reviews shall be conducted by a
committee of faculty members constituted by the Head of the Department /
Dean of the School.

An oral examination (viva voce) shall be conducted as the semester—-end
examination by an internal examiner approved by the Controller of
Examinations, based on the project report.

The weightage for assessment shall be as follows:
* Periodic Reviews: 50%
25% by the Project Guide
25% by the Review Committee
* Project Report: 20%
* Viva Voce Examination: 30%

The Project shall be carried out individually or as a group activity, involving a
maximum of two or three students.

A committee of faculty members, constituted by the Head of the Department /
Dean of the School, shall conduct three periodic reviews during the semester
to monitor and assess the progress of the project.

At the end of the semester, students shall submit a project report, based on
which a semester—end oral examination (viva voce) shall be conducted by an
external examiner approved by the Controller of Examinations.

The assessment weightage shall be as follows:
* Periodic Reviews — 50%

25% by the Project Guide
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25% by the Review Committee
* Project Report — 20%
* Viva Voce Examination — 30%

12.8 The assessment of the seminar course including its component and its
weightage shall be decided by a committee of faculty members constituted by
the Head of the Department. This committee shall ensure the conduct of
assessment of components and award marks accordingly.

12.9 For the first attempt of the arrear theory examination, the internal
assessment marks scored for a course during first appearance shall be used for
grading along with the marks scored in the arrear examination. From the
subsequent appearance onwards, full weightage shall be assigned to the marks
scored in the semester end examination and the internal assessment marks
secured during the course of study shall become invalid.

In case of laboratory integrated theory courses, after one regular and one
arrear appearance, the internal mark of theory component is invalid and full
weightage shall be assigned to the marks scored in the semester end
examination for theory component. There shall be no arrear or
improvement examination for lab components.

13.0 SUBSTITUTE EXAMINATIONS

13.1 A student who is absent, for genuine reasons, may be permitted
to write a substitute examination for any one of the two
continuous assessment tests of a course by paying the
prescribed substitute examination fee. However, permission to
take up a substitute examination will be given under exceptional
circumstances, such as accidents, admission to a hospital due to
iliness, etc. by a committee constituted by the Head of the
Department / Dean of School for that purpose. However, there is

no substitute examination for semester end examination.
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13.2 A student shall apply for substitute exam in the prescribed form
to the Head of the Department / Dean of School within a week
from the date of assessment test. However, the substitute
examination will be conducted only after the last working day of

the semester and before the semester end examination.

14.0 ATTENDANCE REQUIREMENT AND SEMESTER / COURSE REPETITION

14.1 A student shall earn 100% attendance in the scheduled contact hours
(such as lectures, tutorials, labs, etc.) for that course. However, a
relaxation of up to 25% in attendance may be granted to account for valid
reasons such as medical emergencies, participation in co—curricular or
extracurricular activities with prior approval, or other genuine
circumstances.

If a student's attendance falls below 75% in a particular course, even after
considering the permissible relaxation, they will not be allowed to appear
for the semester—end examination in that course. Instead, the student will
be awarded an “I” grade (Incomplete) for the course

14.2 The faculty member of each course shall cumulate the attendance
details for the semester and furnish the names of the students who have
not earned the required attendance in the concerned course to the class
advisor. The class advisor shall consolidate and furnish the list of students
who have earned less than 75% attendance, in various courses, to the
Dean (Academic Affairs) through the Head of the Department / Dean of the
School. Thereupon, the Dean (Academic Affairs) shall officially notify the
names of such students prevented from writing the semester end
examination in each course.

14.3 If a student’s attendance in any course falls between 65% and 75% due
to medical reasons (e.g., hospitalization, illness) or participation in
institution—approved events, they may be granted exemption from the
minimum attendance requirement and allowed to appear for the
semester-end exam. The student must submit valid documents to the
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class advisor upon rejoining, with approval from the HoD/Dean. Final
approval for condonation will be granted by the Vice Chancellor based on
the Dean (Academic Affairs)’s recommendation.

14.4 A student who has obtained an “I” grade in all the courses in a
semester is not permitted to move to the next higher semester. Such
students shall repeat all the courses of the semester in the subsequent
academic year. However, he / she is permitted to redo the courses awarded
with 'I' grade / arrear in previous semesters. They shall also be permitted to
write arrear examinations by paying the prescribed fee.

14.5 The student awarded “I” grade, shall enroll and repeat the course
when it is offered next. In case of “I” grade in an elective course either the
same elective course may be repeated or a new elective course may be
taken with the approval of the Head of the Department / Dean of the
School.

14.6 A student who is awarded “U” grade in a course shall have the option
to either write the semester end arrear examination at the end of the
subsequent semesters, or to redo the course when the course is offered by
the department. Marks scored in the continuous assessment in the redo
course shall be considered for grading along with the marks scored in the
semester end (redo) examination. If any student obtains “U” grade in the
redo course, the marks scored in the continuous assessment test (redo)
for that course shall be considered as internal mark for further appearance
of arrear examination.

14.7 If a student with “U” grade, who prefers to redo any particular course,
fails to earn the minimum 75% attendance while doing that course, then he
| she is not permitted to write the semester end examination and his / her
earlier “U” grade and continuous assessment marks shall continue.

15.0 REDO / PRE-DO COURSES

15.1 A student can register for a maximum of three redo courses per

semester without affecting the regular semester classes, whenever
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such courses are offered by the concerned department, based on
the availability of faculty members and subject to a specified

minimum number of students registering for each of such courses.

15.2 The number of contact hours and the assessment procedure for
any redo course shall be the same as regular courses, except there
is no provision for any substitute examination and withdrawal from

a redo course.

15.3 A student shall be permitted to pre—do a course offered by the
concerned department, provided it does not affect the regular
semester class schedule. Such permission shall be granted based
on the availability of faculty members, the maximum permissible
credit limit of the semester, and the student’s fulfillment of the
necessary prerequisites for the course. The proposal shall be
recommended by the Dean of the School and the Head of the
Department, and shall require final approval from the Dean
(Academic Affairs).

16.0 PASSING AND DECLARATION OF RESULTS AND GRADE SHEET

16.1 All assessments of a course shall be made on an absolute marks basis.
The class committee without the student members shall meet to analyse
the performance of students in all assessments of a course and award
letter grades following the relative grading system. The letter grades and

the corresponding grade points are as follows:

Letter Grade Grade Points

S 10
A 9
B 8
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C 7
D 6
E 5
U 0
w -
| -
PA -
FA -

IIWII_

“I” —

“U” —

“PA” —

“FA!! —

16.2 A student who earns a minimum of five grade points (‘E’ grade) in a

course is declared to have successfully completed the course. Such a

denotes withdrawal from the course

denotes “Incomplete” ie. inadequate attendance in the
course and prevention from appearance of semester

end examination
denotes unsuccessful performance in the course.
denotes the ‘Pass’ of the zero credit courses.

denotes the ‘Fail’ of the zero credit courses.

course cannot be repeated by the student for improvement of grade.

16.3 Upon awarding grades, the results shall be endorsed by the chairman of
the class committee and Head of the Department / Dean of the School.

The Controller of Examinations shall further approve and declare the

results.
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16.4 Within one week from the date of declaration of result, a student can
apply for revaluation of his / her semester end theory examination answer
scripts of one or more courses, on payment of prescribed fee, through
proper application to the Controller of Examinations. Subsequently, the
Head of the Department / Dean of the School offered the course shall
constitute a revaluation committee consisting of chairman of the class
committee as convener, the faculty member of the course and a senior
faculty member having expertise in that course as members. The
committee shall meet within a week to revalue the answer scripts and
submit its report to the Controller of Examinations for consideration and

decision.

16.5 After results are declared, grade sheets shall be issued to each student,
which contains the following details: a) list of courses enrolled during the
semester including redo courses / arrear courses, if any; b) grades scored; c)
Grade Point Average (GPA) for the semester and d) Cumulative Grade Point

Average (CGPA) of all courses enrolled from the first semester onwards.

GPA is the ratio of the sum of the products of the number of credits of courses
registered and the grade points corresponding to the grades scored in those
courses, taken for all the courses, to the sum of the number of credits of all

the courses in the semester.

If Ci, is the number of credits assigned for the i"" course and GPi is the Grade

Point in the ith course,
Where n = number of courses

The Cumulative Grade Point Average (CGPA) is calculated in a similar manner,

considering all the courses enrolled from the first semester.
“I”, "W", “PA” and “FA” grades are excluded for calculating GPA.

"u", “1”, "W", “PA” and “FA” grades are excluded for calculating CGPA.
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The formula for the conversion of CGPA to equivalent percentage of marks

shall be as follows:
Percentage equivalent of marks = CGPA X 10

16.6 After successful completion of the programme, the degree shall be

awarded to the students with the following classifications based on CGPA.

Classification CGPA
First Class with 8.50 and above and passing all the courses in
Distinction first appearance and completing the

programme within the prescribed period of 8
semesters for all students (except lateral entry
students) and 6 semesters for lateral entry

students

First Class 6.50 and above and completing the programme
within a maximum of 10 semesters for all
students (except lateral entry students) and 8

semesters for lateral entry students

Second Class Others

16.6.1 Eligibility for First Class with Distinction

A student should not have obtained ‘U’ or ‘I’ grade in any course during

his/her study

A student should have completed the UG programme within the

minimum prescribed period of study (except clause 7.1.1)

16.6.2 Eligibility for First Class

A student should have passed the examination in all the courses not
more than two semesters beyond the minimum prescribed period of

study (except clause 7.1.1)
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16.6.3 The students who do not satisfy clause 16.6.1 and clause 16.6.2 shall

be classified as second class.

16.6.4 The CGPA shall be rounded to two decimal places for the purpose of
classification. The CGPA shall be considered up to three decimal places

for the purpose of comparison of performance of students and ranking.

17.0 SUPPLEMENTARY EXAMINATION

Final year students and passed out students can apply for supplementary
examination for a maximum of three courses thus providing an opportunity to
complete their degree programme. Likewise, students with less credit can also
apply for supplementary examinations for a maximum of three courses to
enable them to earn minimum credits to move to higher semester. The
students can apply for supplementary examination within three weeks of the

declaration of results in both odd and even semesters.

18.0 DISCIPLINE

18.1 Every student is expected to observe discipline and decorum both inside

and outside the campus and not to indulge in any activity which tends to

affect the reputation of the Institution.

18.2 Any act of indiscipline of a student, reported to the Dean (Student
Affairs), through the Head of the Department / Dean of the School
concerned shall be referred to a Discipline and Welfare Committee

constituted by the Registrar for taking appropriate action.
19.0 MULTI ENTRY AND MULTI EXIT (MEME) FRAMEWORK *

In accordance with the provisions of the National Education Policy (NEP) 2020,
the programme shall support a Multi Entry — Multi Exit (ME-ME) framework to
provide flexibility in the academic pathway of students.

* At present (AY 2025-26), it is applicable only for all M.Tech. Programmes.
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19.1.

Exit Option:
19.1.1 Credit Requirement for Award of M.Tech. Degree

To qualify for the award of a M.Tech. degree from the Institute, a student must
successfully complete the total credit requirements as prescribed in the
approved curriculum of the respective programme. The specific credit

requirements are determined by the programme curriculum.
19.1.2 Provision for Multiple Exit

In alignment with NEP 2020 guidelines, the Institute provides students
enrolled in postgraduate programmes with the option of multiple exits,

subject to the following conditions:
a. Exit at the End of First Year

Students may choose to exit the programme at the end of the first year,

provided they have fulfilled the prescribed academic requirements.
b. Application for Exit

A student intending to exit must submit a formal written application in the
prescribed format at least eight weeks prior to the scheduled end of the

academic year.
c. Departmental Recommendation

1. Upon receipt of the application, the concerned Department shall
evaluate the academic record of the student and recommend the award

of a Post Graduate Diploma, based on the credits earned.

2. In the case of arrear courses, the post graduate diploma will be

conferred only after successful clearance of all pending arrears.
d. Notification of Completion

Once a student has fulfilled the requirements for the award of post graduate
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diploma, the Department shall notify the controller of examinations for further

processing and issuance.
19.1.3 Award of Qualifications under Multiple Exit Scheme

Post graduate diploma: Awarded after successful completion of the first year,
subject to earning the prescribed cumulative credits as per the respective
programme curriculum (e.g., 44 credits from the first year) along with 3

credits of Skill Based Courses.
19.1.4 Conditions Governing Exit

1. The multiple exit facility is intended strictly for genuine and exceptional
circumstances, such as prolonged illness, or securing an employment

opportunity necessitating a temporary withdrawal from the programme.

2. Students opting for a temporary exit after the first year must obtain prior
approval from the Registrar through Dean (Academics), based on the

recommendation of the respective Head of the Department.
19.1.5 Expectation of Programme Continuity

While the option for multiple exits exists, it is generally expected that
students admitted to a post graduate programme shall pursue their studies

continuously until completion of the final degree requirements.

19.2. Entry Option:

Students seeking re—entry into the programme (multi-entry) must submit an
application through the proper channel at the beginning of the odd semester.
Admission shall be subject to fulfilment of institutional guidelines, credit
mapping, and availability of seats.

19.3. Credits Requirement for the Certifications

Name of the Certificate Programme Required Credits
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Post graduate Diploma 40* - 45

(Level 6.5 as per NEP 2020)

* The minimum number of credits that a student must earn (as per the
respective curriculum) in order to get the above certification program

20.0 ELIGIBILITY FOR THE AWARD OF THE MASTER’S DEGREE

20.1 A student shall be declared to be eligible for the award of the Master’s
Degree, if he/she has:

i. Successfully acquired the required credits as specified in the
curriculum corresponding to his/her programme within the
maximum period of 8 semesters from the date of admission,
including break of study.

ii. No disciplinary action is pending against him/her.

iii. Enrolled and completed at least one value added course.

iv. Enrollment in at least one MOOC / SWAYAM course (non—credit)
before the final semester. (** Except MCA since the curriculum
has mandatory 1 credit MOOC in Il Semester)

20.2 The award of the degree must have been approved by the
Institute.

21.0 POWER TO MODIFY

Notwithstanding all that have been stated above, the Academic Council has the
right to modify any of the above regulations from time to time.

F*kkkkkkkkkkkkk
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DEPARTMENT OF COMPUTER APPLICATIONS

Curriculum Framework — M.Sc., (Data Science)

Sl. Course Course Title L T P C
No. Code
1. MAF6189 Mathematical Foundations for Data 3 0 0 3
Science
2. CAF6141 Database Management Systems 3 0 0 3
3. CAF6142 Principles of Data Science 3 0 0 3
4, CAF6143 Python Programming 3 0 0 3
5. CAF6144 Machine Learning Techniques 3 0 2 4
6. CAF6145 Python Programming Laboratory 0 0 2 1
7. CAF6146 Natural Language Processing 3 0 2 4
Total Credits 21
Semester-I|
SEMESTERIII
Sl. Course Course Title L T P C
No. Code
1. MAF6289 Regression and Time Series Analysis 3 0 0 3
2. GEF6202 Research Methodology and IPR 3 1 0 4
3. CAF6241 Deep Learning Techniques 3 1 0 4
4. CAF6242 Big Data Analytics 3 1 0 4
5. Professional Elective | 3 0 0 3
6. CAF6243 Deep Learning Laboratory 0 0 2 1
7. CAF6244 Big Data Analytics Laboratory 0 0 2 1
8. ENF6281 Professional Communication 0 0 2 1
Total Credits 21
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SEMESTER Il
SI. Course Course Title L T P C
No. Code
1. CAF7141 Artificial Intelligence 3 0 2 4
2. CAF7142 NoSQL Databases 3 0 2 4
3. CAF7143 Data Visualization Techniques 2 0 2 3
4, CAF7144  Statistical Inference 3 1 0 4
5. Professional Elective Il 3 0 0 3
6. Professional Elective Il 3 0 0 3
7. CAF7145 Mini Project 0 0 2 1
Total Credits 22
SEMESTER IV
SI. Course Course Title L T P C
No. Code
1. CAF7241  Project Work 0 0O 36 18
Total Credits 18

Total Credits- 82
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SI. No.

SI. No.

Sl.
No.
1.

2.

3.

Course
Code
CAFY111

CAFY112

CAFY113

CAFY114

Course
Code
CAFY211

CAFY212

CAFY214

CAFY215

Course
Code

CAFY311

CAFY312

CAFY313

CAFY314

LIST OF ELECTIVE COURSES
PROFESSIONAL ELECTIVE -1

Course Title

Cloud Computing
Large Language Models
Predictive Data Analysis

Soft Computing

PROFESSIONAL ELECTIVE - i

Course Title

Human Computer Interaction

Internet of Things and its
Applications

Business Intelligence

Exploratory Data Analysis

PROFESSIONAL ELECTIVE -1l

Course Title

Data Science Project Management
Health Care Analytics
Social Media Analytics

Web Analytics

L T P
3 0 0
3 0 0
3 0 0
3 0 0
L T P
3 0 0
3 0 0
3 0 0
3 0 0
L T P
3 0 0
3 0 0
3 0 0
3 0 0
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MAF 6189 MATHEMATICAL FOUNDATIONS FOR DATA L T

SDG:4 SCIENCE 3 0 0 3

COURSE OBJECTIVES:

COB 1: To develop understanding of linear algebra concepts for efficient data
representation and dimensionality reduction.

COB 2: To introduce probability theory and random processes for modeling
uncertainty in data analysis.

COB 3: To equip learners with statistical inference techniques for estimation,
testing, and decision-making.

COB 4: To provide knowledge of quality control methods and goodness-of-fit
tests for process monitoring and data validation.

COB 5: To familiarize students with design of experiments and ANOVA
techniques for systematic data-driven experimentation.

MODULE I LINEAR ALGEBRA FOR DATA REPRESENTATION 9

Vectors — Vector spaces — Linear dependence & independence — Basis, rank &

nullity — Linear mappings — Norms — Inner products — Matrices - Inverse —

Eigenvalues & Eigenvectors — Singular Value Decomposition (SVD).

MODULE II PROBABILITY THEORY 9

Random variables — Distributions (Binomial, Poisson, Geometric, Uniform,

Exponential and Normal) — Expectation — Variance — Covariance — Joint

distributions — Law of Large Numbers — Central Limit Theorem

MODULE Il STATISTICAL INFERENCE 9

Sampling distributions — Estimation (MLE, Method of Moments) — Properties of

estimators — Confidence intervals — Hypothesis testing (z, t) — p-values and

statistical significance

MODULE IV  QUALITY CONTROL & GOODNESS OF FIT 9
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Control chart — Control chart for Mean, Variance, Standard deviation and Range —
Acceptance sampling — Sampling plan — Sampling plan for Poisson distribution —
Error in acceptance sampling — Rectification — Goodness of Fit (-test, F-test) —
Nonparametric test (Mann-Whitney U Test and Kruskal-Wallis Test).
MODULE YV  DESIGN OF EXPERIMENTS 9
Principles of experimental design — Analysis of variance (ANOVA) — One way and
Two way classifications — Completely randomized block design (CRD) —
Randomized block design (RBD) — Latin square design.
L -45 ; TOTAL HOURS -45
TEXT BOOKS:
1. Stephen Boyd and Lieven Vandenberghe, “Introduction to Applied Linear Algebra,
Vectors, Matrices, and Least Squares”, Cambridge University Press, 2018.
2. Gilbert Strang, “Linear Algebra and Learning from Data”, Wellesley-Cambridge
Press, 2019.
3. S.C. Gupta & V.K. Kapoor, “Fundamentals of Mathematical Statistics”, 12th
Edition, 2017, Sultan Chand & Sons.
4. P. Kandasamy, K. Thilagavathi, K. Gunavathi, “Probability, Statistics and Queueing
Theory”, 1st Edition 2004, S. Chand & Company Ltd.
REFERENCES:
1. David Watkins, “Fundamentals of Matrix Computations”, Wiley, 2010.

2. Gene Golub, C. F. Van Loan, “Matrix Computations”, Hindustan Book Agency,
2015.
3. T. Veerarajan, “Probability, Statistics and Random Processes”, 3rd Edition, 2017,
McGraw Hill Education.
COURSE OUTCOMES:
CO1:  Apply linear algebra techniques such as matrix operations, eigen analysis,
and SVD in data representation and analysis.
CO2: Analyze probabilistic models and distributions to interpret uncertainty and

variability in datasets.
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CO3: Perform statistical estimation, confidence interval construction, and
hypothesis testing for data-driven conclusions.

CO4: Utilize quality control charts, sampling plans, and goodness-of-fit tests for
statistical quality assessment.

CO5: Design and analyze experiments using ANOVA, CRD, RBD, and Latin
square design methodologies.

Board of Studies (BoS): Academic Council:

19" BOS of Department of Mathematics 26" AC held on
and Actuarial Science held on 02.06.2026.

P|PO|(PO|PO|(PO|PO|PO|[PO|PO| PO | PO | PO | PSO | PSO
o1 2 3 4 5 6 7 8 9 10 1 12 1 2
COt({H| M|M|[M]|H H M
CO2| H| H| M[M | M H M
CO3| H| H HI{M]| M H H
CO4( M| H| M[H | M L L L M H
CO5( M| H|H [H | M L L L L L L L M H

SDG 4: Quality Education — Ensure inclusive and equitable quality education and
promote lifelong opportunities for all.

Statement: Mathematical foundations in linear algebra, calculus, probability, and
statistics develop analytical and problem-solving skills, supporting quality education

and lifelong learning in data science.
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CAF6141 DATABASE MANAGEMENT SYSTEMS L TP

SDG:09 3 0 0 3

COURSE OBJECTIVES:

COB 1: Understand the fundamentals of database systems, data models, and
relational database concepts.

COB 2: Learn relational database design, normalization, and integrity
constraints.

COB 3: Evaluate SQL for data definition, manipulation, querying, and
transaction management.

COB 4: Explore advanced database concepts including indexing, query
processing, concurrency control, and recovery mechanisms

COB 5: Design modern database tools and technologies for real-world
applications through case studies and practical database solutions.

MODULE | INTRODUCTION TO DATABASE SYSTEMS 9

Database systems and File systems - Characteristics of DBMS - Data Models -

Schema and Instance - Data Independence - Three-schema architecture, ER

model - Enhanced ER model - Relational model concepts - Keys and Constraints,

ER-to-Relational mapping, Relational algebra.

MODULE II DATABASE DESIGN AND NORMALIZATION 9

Relational database design -Functional dependencies -Armstrong’s axioms

-Closure of attributes and dependencies -Normalization concepts -First, Second,

Third, and Boyce-Codd Normal Forms -Multivalued dependencies and Fourth

Normal Form -Join dependencies and Fifth Normal Form -De-normalization

-Database design methodology and practical schema design.

MODULE IlI SQL AND TRANSACTION MANAGEMENT 9

DDL, DML, DCL and TCL commands -Querying and Filtering - Joins -Set

operations - Subqueries -Views and Indexes - Aggregate functions and Grouping -

Stored procedures -Triggers - ACID properties -Serializability -Lock-based

Concurrency control -Deadlocks -Commit, Rollback and Savepoints.
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MODULE IV QUERY PROCESSING, STORAGE AND RECOVERY 9
Storage structures - File organization - B+ trees - Hashing - Query processing and
Optimization - Execution plans - Buffer management - Logging - Checkpoints,
Shadow paging - ARIES recovery - Distributed and Cloud databases.
MODULE V TOOLS, APPLICATIONS AND CASE STUDIES 9
Tools: MySQL Workbench - PostgreSQL - SQLite -MongoDB - DBeaver - SQL
Developer. Case Studies: Student Information System - E-commerce Database -
Banking System - Hospital management - Social Media Analytics - Data Migration
and Backup Strategies.
L -45 ; TOTAL HOURS -45
TEXT BOOKS:
1. Abraham Silberschatz, Henry F. Korth and S. Sudarshan, Database System
Concepts, McGraw-Hill, 7th Edition, 2021.
2. Ramez Elmasri and Shamkant B. Navathe, Fundamentals of Database Systems,
Pearson, 7th Edition, 2016.
REFERENCES:
1. C. J. Date, An Introduction to Database Systems, Pearson, 8th Edition, 2004.
2. Raghu Ramakrishnan and Johannes Gehrke, Database Management Systems,
McGraw-Hill, 3rd Edition, 2003.

COURSE OUTCOMES:

CO1: Apply database concepts, data models, and relational database
architecture.

CO2: Design normalized relational schemas using dependency analysis and
normalization techniques.

CO3: Develop SQL-based database applications using queries, views,
procedures, triggers, and transactions.

CO4: Analyze indexing, query optimization, concurrency control, and recovery

mechanisms in database systems.
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CO5: Implement practical database solutions using modern database tools and

technologies for real-world case studies.

Board of Studies (BoS):

23 BoS of Computer Applications held

Academic Council:
Yet to approve in 26" ACM

on 09.07.2026.
PO|PO|(PO|PO|[PO|PO|PO|PO|PO|PO| PO | PO | PSO |PSO

1 2 3 4 5 6 7 8 9 10 11 12 1 2
co1l H H L M - - - - - - - - -
coz2l ¢t M L H L L
co3|[ ™ M M L L L
coqa| t L M M M L L M M
cos| L H H M H M L M L M H

SDG 9: Industry, Innovation and Infrastructure -: Build resilient infrastructure,
promote inclusive and sustainable industrialization and foster innovation.

Statement: This course equips students with the skills to design, implement,

secure,

and manage databases that support data-driven decision-making,

enterprise applications, cloud services, and emerging technologies. By enabling
efficient data management and innovation across various sectors, the course
contributes to sustainable industrial development and technological advancement.
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CAF6142 PRINCIPLES OF DATA SCIENCE L TP

SDG:04 3 0 0 3

COURSE OBJECTIVES:

COB 1: Understand the fundamental concepts, roles and applications of Data
Science.

COB 2: Provide knowledge of data collection, preprocessing and statistical
methods for handling and analyzing data.

COB 3: Develop skills in exploratory data analysis (EDA) and interpretation of
statistical measures using visualization techniques.

COB 4: Familiarize students with basic machine learning techniques, including
regression, classification, clustering and model evaluation.

COB 5: Apply Data Science techniques to solve real-world problems.

MODULE | INTRODUCTION 9

Introduction - Evolution - Data Science Roles - Stages in a Data Science Project -

Primary components of Data Science - Current landscape of perspectives -

Statistical Inference -Populations and samples - Probability distributions,fitting a

model - Applications of Data Science in various fields - Data Security Issues.

MODULE II DATA COLLECTION AND DATA PRE-PROCESSING 9

Introduction to Data Collection - Types of Data - Data Collection Strategies -Data

Pre-Processing overview - Data Cleaning - Handling Missing Data - Data

Integration and Transformation - Removing Duplicates - Data Reduction - Data

Discretization - Types of Variables — Basic Statistical descriptions of Data -

Describing Data with Tables and Graphs — Describing Data with Averages —

Describing Variability — Normal Distributions and Standard (z) Scores

MODULE Il EXPLORATORY DATA ANALYSIS 9

Types of statistical measures - predictive and prescriptive statistics - Descriptive

statistics - Mean Standard Deviation, Skewness and Kurtosis - Box Plots - Pivot

Table - Normal distribution, Test hypotheses, Central limit theorem and Confidence

interval - Comparing EDA with classical and Bayesian analysis — Software tools
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for EDA - Visual Aids for EDA - Data transformation techniques - merging
database, reshaping and pivoting -Transformation techniques.

MODULE IV  MACHINE LEARNING TECHNIQUES 9
Data Collection and Preparation — Handling Missing Values — Data Transformation
and Feature Engineering — Data Partitioning: Training, Validation, and Test Sets —
Introduction to Machine Learning — Types of Machine Learning: Supervised and
Unsupervised Learning — Regression: Concepts and Linear Regression —
Classification: Concepts and Linear Classification Models — Clustering: Concepts
and K-Means Clustering — Model Evaluation Metrics and Prediction Error.
MODULEV  TOOLS 9
Data Visualization - Basic principles, ideas and tools for data visualization -
Important proprietary and open-source software tools - Overview of
R/Python/Tableau - Functionalities of the Tools - Case Studies: Healthcare,
E-Business , Banking and Education Sectors.

L -45 ; TOTAL HOURS -45
TEXT BOOKS:

1. Principles of Data Science , R. Shaun V. Ault, ,Dr. Soohyun Nam Liao, San
Diego Larry Musolino, Openstax Rice University, 2025.

2. Principles of Data Science , Sinan Ozdemir , Packt Publishing, Third
Edition,January 2024.

3. Introduction to Data Science: Practical Approach with R and Python , B.
Uma Maheswari , R. Sujatha , October 2021.

REFERENCES:

1. Principles of Data Science (Transactions on Computational Science and
Computational Intelligence)’Hardcover -Import ,Hamid R.Arabnia , Kevin
Daimi, Robert stahlbock , Cristina Soviany ,Leonard Heilig , Kai Brissau,9
July 2020.
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2. Foster Provost, Tom Fawcett Data Science for Business: What You Need to
Know about Data Mining and Data-Analytic Thinking 1% edition (2019).
COURSE OUTCOMES:
CO1: Explain the fundamental concepts, lifecycle, roles, applications and
security aspects of Data Science.
CO2: Evaluate data collection and preprocessing techniques.
CO3: Analyze datasets using exploratory data analysis techniques .
CO4: Apply basic machine learning techniques to evaluate model performance.
CO5: Examine data visualization tools and software to present data effectively.

Board of Studies (BoS): Academic Council:

23" BoS of Computer Applications held Yet to approve in 26" ACM
on 09.07.2026.

PO |PO(PO|PO|(PO|PO|PO|PO| PO |PO| PO | PO |PSO | PSO
1 2 3 4 5 6 7 8 9 10 1" 12 1 2
co1 H M L S
CO02 H H
co3 H S M H
Co4 M L m H
CO5 H M M

SDG 04: Ensure inclusive and equitable quality education and promote lifelong
learning opportunities for all.

Statement: Complete understanding of the Data Science process applying the
various machine learning algorithms and deriving comparative study with exposure
to EDA tools.
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CAF6143 PYTHON PROGRAMMING L TP
SDG: 4 3 0 0 3

COURSE OBJECTIVES:

COB 1:

COB 2:

COB 3:

COB 4:

COB 5:

Explore the Data Science fundamentals, Python programming concepts
including data structures, control statements, functions, exception
handling and standard libraries used in Data Science.

Familiarize students with proficiency in NumPy for array manipulation,
data preprocessing, handling missing values, and performing statistical
analysis for Data Science applications.

Equip students with the knowledge and skills to perform data loading,
cleaning, transformation, exploration, and descriptive analysis using
Pandas.

Impart knowledge of data visualization techniques using Matplotlib and
Seaborn and explore image processing and computer vision
applications using OpenCV.

Study the Data Science project life cycle, data collection and
management practices, feature engineering techniques, cloud-based
data science platforms, and real-world applications through case

studies.

MODULE | INTRODUCTION 9

Overview of Data Science and Python Ecosystem -Python Installation and

Development Environments:Jupyter Notebook, Google Colab and VS Code -

Python Syntax and Features -ldentifiers, Keywords, Indentation and Comments -

Data Structures: Strings, Lists, Tuples, Dictionaries, Sets -Type Conversion -

Operators - Conditional Statements - Looping Constructs -Functions and Scope

-Lambda Functions -Exception Handling - File Handling -Math and Random

Modules -Python Libraries for Data Science: NumPy, Pandas, Matplotlib, Seaborn,
Scikit-learn and OpenCV.
MODULE Il NUMPY FUNDAMENTALS FOR DATA SCIENCE 9
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NumPy Arrays and Vectorized Computation - ndarrays -Data Types for ndarrays
-Array Manipulation: Basic Indexing and Slicing -Boolean Indexing -Shaping and
Reshaping Arrays -Transposing Arrays and Swapping Axes. Universal Functions:
Fast Element-Wise Array Functions -Mathematical Functions -Statistical Methods
-Sorting, Unique and Other Set Operations. NumPy for Data Science: Handling
Missing Values -Data Preprocessing using NumPy -Basic Statistical Analysis for
Data Science Applications.
MODULE llI PANDAS FOR DATA PREPARATION AND ANALYSIS 9
Pandas Overview -Pandas Series and Data Frames -Data Loading from CSV,
Excel, JSON and Other Sources -Data Inspection and Exploration -Indexing,
Selection and Filtering -Handling Rows and Columns -Missing Value Treatment
-Data Cleaning and Transformation -Function Application and Mapping -Sorting
and Ranking -Descriptive Statistics using Pandas -Categorical Data Handling
-Data Preparation for Machine Learning -Case Study: Data Preparation and
Analysis using Pandas.
MODULE IV  DATA VISUALIZATION AND IMAGE PROCESSING 9
Visualization using Matplotlib -Line, Bar, Pie, Histogram and Scatter Plots -Data
Visualization using Seaborn -Statistical and Distribution Plots -Customizing and
Enhancing Visualizations -OpenCV Basics -Image Loading and Display -Image
Manipulation and Transformation -lmage Filtering and Enhancement -Feature
Extraction and Basic Computer Vision Applications.
MODULE V APPLICATIONS AND CASE STUDIES 9
Data Science Project Life Cycle - Data Collection and Dataset Management
-Cleaning and Preparation Techniques -Exploratory Data Analysis using Python
-Feature Extraction and Engineering -Data Integration and Transformation
-Reporting and Dashboard Preparation -Cloud-based Data Science Platforms -
Business Data Analysis using Python - Social Media Data Analysis - Image Data
Exploration using OpenCV.

L -45 ; TOTAL HOURS -45
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TEXT BOOKS:

1. Wes McKinney, Python for Data Analysis: Data Wrangling with Pandas,
NumPy, and Jupyter, 3rd Edition, O'Reilly Media, 2022.

2. Jake VanderPlas, Python Data Science Handbook: Essential Tools for
Working with Data, 2nd Edition, O'Reilly Media, 2023.

3. Gevorgyan, M., Mamikonyan, A., & Beyeler, M. OpenCV 4 with Python
Blueprints: Build Creative Computer Vision Projects with the Latest Version
of OpenCV 4 and Python 3 (2nd Edition), 2020.

REFERENCES:
1. A. Lakshmi Muddana & Sandhya Vinayakam, Python for Data Science, 1st
Edition, Springer Nature Switzerland AG, 2024.
2. Jeffrey S. Saltz & Jeffrey M. Stanton, An Introduction to Data Science with
Python, 1st Edition, SAGE Publications, 2024.

COURSE OUTCOMES:

CO1:  Apply Python programming concepts, data structures, functions, and
libraries to develop solutions for data science applications.

CO2: Implement numerical computing, data preprocessing, and statistical
analysis techniques using NumPy for handling and analyzing datasets.

CO3: Analyse and prepare data using Pandas through data cleaning,
transformation, integration, exploration, and feature engineering
techniques.

CO4: Design meaningful visualizations and demonstrate image processing
solutions using Matplotlib, Seaborn, and OpenCV for analytical and
computer vision tasks.

CO5:  Apply the Data Science workflow to collect, manage, transform, analyse,
and interpret real-world datasets, and implement data-driven solutions
through case studies and project-based applications.

Board of Studies (BoS): Academic Council:

23 BoS of Computer Applications held Yet to approve in 26" ACM
on 09.07.2026.
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PO1 |PO2|PO3| PO4 | PO5 | PO6 [ PO7 | PO8 |PO9| PO10|PO11| PO12 | PSO1 |PSO2
COo1| H M H L M M
Ccoz2| H H M H M H M
CO3| M H M H H M H H
Co4| M M H M H M M H
CO5| H H H H H M M M M M H H H

SDG 4: Quality Education -Ensure inclusive and equitable quality education and promote
lifelong learning opportunities for all.

Statement: Python programming and its techniques were taught in this course.
Understanding the insights and importance of python programming will motivate the
student to deploy the data science-based business applications in real-time scenarios. The
knowledge attained through python programming will improve the skills set of the student

to meet industrial demand in the data science domain.
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CAF6144 MACHINE LEARNING TECHNIQUES L TP C

SDG: 9 3 0 2 4

COURSE OBJECTIVES:

COB 1: Familiarize students with Machine Learning concepts, learning
paradigms, applications and data preprocessing techniques.

COB 2: Provide knowledge of supervised learning algorithms and model
evaluation methods.

COB 3: Understand unsupervised learning techniques for clustering,
association analysis, and dimensionality reduction.

COB 4: Explore advanced machine learning models, deep learning
architectures.

COB 5: Inculcate the ability to utilize modern machine learning tools and
frameworks for the development of machine learning models.

MODULE | INTRODUCTION 9

Overview of Machine Learning Concepts — Human Learning and Machine

Learning — Types of Machine Learning — Applications of Machine Learning — Data

Pre-processing: Data Cleaning and Transformation — Handling Missing Values and

Outliers — Feature Scaling and Normalization — Dataset Splitting: Training,

Validation, and Testing Sets — Model Evaluation and Cross-Validation Basics —

Python Libraries for Data Analysis: NumPy, Pandas, Matplotlib — Data

Manipulation and Visualization.

MODULE II SUPERVISED LEARNING 9

Regression and Classification Fundamentals - Linear Regression - Multiple Linear

Regression - Logistic Regression - k-Nearest Neighbors (k-NN) - Decision Trees -

Random Forests - Naive Bayes Classifier - Support Vector Machines (SVM) -

Ensemble Learning Concepts - Cross Validation - Hyper parameter tuning -

Performance Evaluation Measures: MAE, MSE, RMSE, Accuracy, Precision,

Recall, F1-score,ROC-AUC.

MODULE Il UNSUPERVISED LEARNING 9
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Clustering Concepts — K-Means Clustering — Hierarchical Clustering -
Density-Based Clustering - Gaussian Mixture Models and
Expectation-Maximization Algorithm — Association Rule Mining — Apriori Algorithm
— FP-Growth Algorithm — Principal Component Analysis — Dimensionality
Reduction Techniques — t-Distributed Stochastic Neighbor Embedding - Cluster
Validation Methods.
MODULE IV  ADVANCED MACHINE LEARNING CONCEPTS 9
Ensemble Learning Concepts — Boosting Techniques: AdaBoost - Gradient
Boosting Machines - XGBoost and LightGBM - Artificial Neural Networks —
Convolutional Neural Networks — Recurrent Neural Networks and Long
Short-Term Memory Networks.
MODULEYV  TOOLS AND CASE STUDIES 9
Anaconda Environment- Scikit-learn — Tensorflow -Pytorch-Auto ML tools-
Applications: Healthcare, Finance, Agriculture and smart cities - Recommendation
Systems — Sentiment Analysis — Fraud Detection — Predictive Analytics — Speech
Recognition — Natural Language Processing Application.
PRACTICALS:
1. Write a Python program to perform data preprocessing, handling
missing values, feature scaling, and normalization.
2. Create a Python program to implement Linear Regression and evaluate
its performance using MAE, MSE, and RMSE.
3. Implement a Python program using Logistic Regression for a
classification problem and compute classification metrics.
4. Implement Decision Tree and Random Forest classifiers for predictive
analysis using Python program.
5. Write a Python program to implement Support Vector Machine (SVM)
and Naive Bayes classifiers on a real-world dataset.
6. Execute a Python program for clustering applications using K-Means,

Hierarchical Clustering, and DBSCAN algorithms.
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7. Develop a Python program to implement a Convolutional Neural
Network (CNN) for image classification tasks.

8. Develop a Python program to implement a Recurrent Neural Network
(RNN) or Long Short-Term Memory (LSTM) network for sequence
prediction applications.

L-45,P-30, TOTAL HOURS-75

TEXT BOOKS:

1.

Andreas C. Muller and Sarah Guido, “Introduction to Machine Learning with
Python”, O’Reilly Publications, 2022.

Aurelian Geron,”Hands-On Machine Learning with Scikit-Learn, Keras and
TensorFlow”, 3rd Edition, O’Reilly Publications, 2023.

REFERENCES:

1.

Ethem Alpaydin, Introduction to Machine Learning, 5th Edition, MIT Press,
2021.

2. Sebastian Raschka and Vahid Mirjalili, “Python Machine Learning: Machine

Learning and Deep Learning with Python, Scikit-Learn, and TensorFlow”,
4th Edition, Packt Publishing, 2025.

COURSE OUTCOMES:

CO1:

CoO2:

COa3:

CO4:

CO5:

Apply data preprocessing, Vvisualization, and feature engineering
techniques to prepare datasets for machine learning tasks.

Analyze supervised learning models and evaluate their performance using
appropriate validation and assessment metrics.

Implement clustering, association rule mining, and dimensionality reduction
techniques to extract meaningful patterns from data.

Design advanced machine learning and deep learning models using
neural networks, boosting algorithms.

Demonstrate the ability to utilize modern machine learning tools and apply

the tools to design effective solutions for real-world data-driven problems.
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Board of Studies (BoS): Academic Council:

23" BoS of Computer Applications held Yet to approve in 26" ACM
on 09.07.2026.

PO | PO | PO |PO |PO|(PO (PO |PO|PO|PO|PO|PO|PSO | PSO
1 2 3 4 5 6 7 8 9 10 | 11 | 12 1 2
CcoO1 H M L M H - - - - - - M H M
co2 | H[H|[H[M[H]-T-T-TwmM]-T1T-]wm][]H H
Co3 | H|H | M|H|[H]|-|-1-1-1-1-]M™M]H H
coa | H|H|[H[H|[H]-T-™M[M|-T1T-1TH]H H
cos | M[ H|[H|[H][H]|[M|[M|[M|[H[M]|-]H]H H
Note: L - Low Correlation M - Medium Correlation H - High Correlation

SDG 9: Industry Innovation and Infrastructure

Statement:The course supports quality and inclusive education by enabling
students to acquire modern machine learning and Python programming skills for
solving real-world computational and societal problems.
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CAF6145 PYTHON PROGRAMMING LABORATORY L TP C
SDG: 4 0O 0 2 1
COURSE OBJECTIVES:

COB 1: Impart fundamental programming skills and problem-solving techniques
in Python using conditional statements, loops, functions, exception
handling.

COB 2: Familiarize students with Python libraries such as NumPy, Pandas,
Matplotlib, Seaborn, Scikit-learn and OpenCV for data-driven
applications.

COB 3: Explore data manipulation, preprocessing, and analytical techniques
using NumPy and Pandas Library.

COB 4: Study and explain data visualization techniques and image processing
concepts using Matplotlib, Seaborn, and OpenCV for extracting

meaningful insights from data.

COB 5: Learn the stages of the Data Science life cycle and develop practical
skills in applying analytical techniques to real-world datasets and case
studies.

PRACTICALS:

1. Write a Python program to implement conditional statements, looping

constructs, user-defined functions, exception handling, and file handling

operations.

2.Install and configure the Jupyter Notebook and create a Python notebook that

demonstrates the use of NumPy, Pandas, Matplotlib, Seaborn, Scikit-learn, and

OpenCV libraries.

3. Write a Python program using the NumPy library to create ndarray, reshape,

index, slice, sort, search, join, split, and filter multidimensional arrays.
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4.Implement a data preprocessing application using NumPy to handle missing
values, normalize data, perform mathematical operations, and compute
descriptive statistical measures.

5. Create a Pandas application to read data from CSV, Excel, and JSON files,
perform data cleaning, filtering, indexing, sorting, and transformation operations on
DataFrames.

6.Perform data analytics using the Iris dataset to carry out data exploration,
descriptive statistics, categorical data analysis, grouping, aggregation, and feature
preparation.

7.Design and implement data visualizations using Matplotlib to generate line
charts, bar charts, pie charts, histograms, and scatter plots for a given dataset.
8.Construct statistical visualization dashboards using Seaborn to create
distribution plots, box plots, violin plots, pair plots, heat maps, and regression plots
for exploratory data analysis.

9.Implement an image processing application using OpenCV to perform image
loading, resizing, cropping, transformation, filtering, edge detection, and feature
extraction.

10.Execute a Data Science project that includes data collection, preprocessing,
exploratory data analysis, feature engineering, visualization, and report generation

using a real-world business, social media, or image dataset.

P-30; TOTAL HOURS -30
TEXT BOOKS:
1. Wes McKinney, "Python for Data Analysis: Data Wrangling with Pandas,
NumPy, and Jupyter", 3rd Edition, O'Reilly Media, 2022.
2. Jake VanderPlas, "Python Data Science Handbook: Essential Tools for
Working with Data", 2nd Edition, O'Reilly Media, 2022.
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REFERENCES:
1. Y. Daniel Liang, "Introduction to Python Programming and Data Structures",
3rd Edition, Pearson Education, 2024.
2. Joe Minichino, "Learning OpenCV 5 Computer Vision with Python", Packt
Publishing, 2024.
COURSE OUTCOMES:
CO1:  Apply Python programming concepts to develop solutions involving control
structures, functions, exception handling, and file processing.
CO2: Implement data manipulation and preprocessing techniques using NumPy
and Pandas.
CO3: Analyse datasets using descriptive statistics, exploratory data analysis
methods and data transformation techniques to derive meaningful insights.
CO4: Design and develop effective visualizations and image processing
applications using Matplotlib, Seaborn, and OpenCV.
CO5: Demonstrate the ability to build and evaluate a Data Science application
by integrating data collection, preprocessing, analysis, visualization and
reporting techniques.

Board of Studies (BoS): Academic Council:

23" BoS of Computer Applications held on  Yet to approve in 26" ACM
09.07.2026.

PO (PO |PO|PO (PO |PO |PO |PO |PO |PO (PO |PO |PSO |PSO
1 2 3 |4 5 6 7 8 9 10 (11 |12 (1 2
COo1| H M H L M M
Cco2|( H H M H M H M
CO3 | M H | M| H H M M H H
CO4( M (M |H | M H M M H
CO5| H H H | H H M M M M M H H H
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SDG 4 : Quality Education -Ensure inclusive and equitable quality education and
promote lifelong learning opportunities for all.

Statement:This course equips students with practical programming, data analysis,
visualization, and problem-solving skills using modern Data Science tools and
technologies. It promotes experiential learning through hands-on laboratory
exercises, enabling students to develop industry-relevant competencies and
analytical thinking abilities. The course supports lifelong learning by fostering the
ability to apply data-driven approaches to solve real-world problems across diverse
domains.
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CAF6146 NATURAL LANGUAGE PROCESSING L TP C

SDG: 9 3 0 2 4

COURSE OBJECTIVES:

COB 1: Understand foundational concepts, evolution, and practical applications
of NLP

COB 2: Learn linguistic structures and statistical methods for language
modeling.

COB 3: Familiarize syntactic structures, parsing algorithms, and grammar
formalisms.

COB 4: Analyze semantic aspects of language and their computational
representation.

COB 5: Apply NLP techniques in real-world case studies, including translation,
sentiment analysis, and healthcare applications.

MODULE I INTRODUCTION 9

History and Evolution - Applications of NLP in the Real World - NLP Pipeline:

Lexical - Syntactic - Semantic - Pragmatic Levels-Challenges in NLP: Ambiguity -

Data Sparsity - Multilinguality - Basic Text Processing: Tokenization - Stemming -

Lemmatization - Stopword Removal.

MODULE II LINGUISTIC ESSENTIALS AND LANGUAGE MODELS 9

Language Structure: Morphology - Syntax-Semantics - Pragmatics - POS Tagging:

Rule — Based and Probabilistic Tagging - N-Gram Language Models: Unigram -

Bigram - Trigram - Smoothing Techniques: Laplace - Good —Turing - Perplexity

and Evaluation of Language Models.

MODULE Il  SYNTAX AND PARSING TECHNIQUES 9

Context Free Grammars - Grammar Rules for English - Normal Forms for

Grammar - Dependency Grammar - Syntactic Parsing - Ambiguity - Dynamic

Programming Parsing - Shallow Parsing - Pobabilistric CFG.

MODULE IV SEMANTIC ANALYSIS 9
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Importance of Semantics in Language Understanding - Lexical Semantics vs.
Compositional Semantics - Meaning Representation: First — Order Logic -
Semantic Networks - Bag—of-Words and TF-IDF - Word Embeddings: Word2Vec
- GloVe - FastText - Lexical Semantics: WordNet-ConceptNet - Latent Semantic
Analysis - Latent Dirichlet Allocation - Lexical Semantics: Word Sense - Polysemy
- Synonymy.
MODULE YV  APPLICATIONS AND CASE STUDIES 9
Information Retrieval System - Search Engine - E—mail Filtering System - Social
Media Monitoring - Case Studies: Sentiment Analysis in Social Media - Language
Translation - Medical Text Analysis - Question Answering System — Text
Classification and Sentiment Analysis - Named Entity Recognition - Machine
Translation: Statistical and Neural Approaches - Text Summarization: Extractive vs
Abstractive — Chatbots and Dialog Systems - Case Studies: BERT for QA and
Classification - Google Translate using Transformer - NLP in Healthcare and
Finance.
PRACTICALS:
1. Installation of NLTK.
2. Write a program to perform tokenization by word and sentence using NLTK.
3. Write a program to eliminate stopwords using NLTK.
4. Develop a program to implement Porter and N-gram Stemming
Techniques.
5. Write a program to implement (i) Dictionary based Lemmatization
Technique (ii) Rule—base Lemmatization Technique.
6. Write a program to identify the Basics of Part—of-Speech Tagging using (i)
Hidden Markov Model (ii) Conditional Random Fields.
7. Write a program to replace specific words in a sentence using a dictionary.
8. Write a program to implement Synonym & Antonym replacement.
9. Write a program to convert speech input to text and apply NLP

preprocessing (tokenizing, cleaning).
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10. Write a program to perform Compute Term Frequency -Inverse Document

Frequency for a sample corpus.
L-45,P-30, TOTAL HOURS-75

TEXT BOOKS:

1.

Daniel Jurafsky & James H. Martin, “Speech and Language Processing, An
Introduction to Natural Language Processing, Computational Linguistics,

and Speech Recognition”, 3rd edition, 2023.

2. Raymond S. T. Lee, Springer Nature, 2024. Covers NLP fundamentals,
machine learning, transformers, BERT, and hands-on Python
implementations.

REFERENCES:

1. Eisenstein, Jacob, “Introduction to natural language processing”, MIT press,
2019.

2. Rao, Delip, and Brian McMahan, “Natural language processing mit
PyTorch: intelligente Sprachanwendungen”, MIT Deep Learning erstellen.
O'Reilly, 2019.

3. Sowmya Vajjala, Bodhisattwa Majumder, Anuj Gupta & Harshit Surana,

“Practical Natural Language Processing: A Comprehensive Guide to
Building Real-World NLP Systems” O’Reilly Media, Inc., USA, June 2020.

COURSE OUTCOMES:

CO1:

CcO2:

COa3:

lllustrate the NLP pipeline, language processing levels, challenges, and
text preprocessing methods.

Analyze linguistic features and language modeling approaches used in
natural language understanding.

Apply syntactic parsing techniques and grammar-based models to

represent sentence structures.
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CO4: Evaluate semantic representation methods, lexical semantics, and
embedding techniques for extracting meaning from text.

CO5: Examine modern NLP applications and case studies to assess their
effectiveness in solving real-world problems.

Board of Studies (BoS): Academic Council:

23" BoS of Computer Applications held Yet to approve in 26" ACM
on 09.07.2026.

Po[Po[Po[PO[ PO PO PO [PO [PO]PO|PO][PO]PSO] PsO
1|1 2|3 |4| 5|6 |7 |8 9 |10 | 11 |12 1 2
cor| MM [ M[M[M[M[M[M[M|[M][M[M] M M
co2| H| - [ H[H] - H]H]M[HE]IH]H]-TH H
co3| - [H ] -T-ITwm[-T-T1T-T-T-T-1Tm[]wm -
coa| L [m|LCc|-cl-Tcolcoloelcolcolcoe] - -
Co5| M [ M M| M| M][M M M [ M| M M

Note: L - Low Correlation M - Medium Correlation H - High Correlation

SDG 9 : Industry, Innovation and Infrastructure -Build resilient infrastructure,
promote inclusive and sustainable industrialization and foster innovation.

Statement: The course introduces fundamental and advanced concepts in Natural
Language Processing, enabling learners to innovate and develop intelligent
systems for language understanding. Through real-world applications such as
chatbots, sentiment analysis, machine translation, and medical text analysis,
students learn to harness NLP tools that contribute to building smart, inclusive, and
sustainable digital infrastructure. This fosters innovation in sectors like education,
healthcare, finance, and governance, supporting the growth of Al-driven industries.
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SEMESTER Il
MAF6289 REGRESSION AND TIME SERIES L T P C
SDG: 4 ANALYSIS 3 0 0 3

COURSE OBJECTIVES:

CcOB1: To introduce the fundamentals of regression analysis and correlation
for modeling relationships between variables.

COB2: To develop understanding of multiple and nonlinear regression
techniques for predictive data analysis.

COB3: To provide knowledge of stochastic processes and time series
components for analyzing temporal data.

CcOB4: To familiarize students with time series models and autocorrelation
techniques for pattern identification and forecasting.

coB5: To equip learners with AR, ARMA, and ARIMA modeling techniques for

advanced time series analysis and prediction.

MODULE | FUNDAMENTALS OF REGRESSION 9
Concept of regression and correlation — Simple linear regression — Least squares

estimation — Assumptions of regression model — Coefficient of determination (R?) —
Residual analysis.

MODULE I MULTIPLE REGRESSION ANALYSIS 9
Multiple linear regression — Nonlinear regression — Gauss Markov theorem —
Polynomial regression — Matrix formulation of regression: Y = Xb + e — Logistic
regression — Interpretation of coefficients — Model selection techniques: Forward
selection, Backward elimination — Model validation techniques (cross-validation).
MODULE Il STOCHASTIC PROCESSES & TIME SERIES 9
Random processes — Classification of random process — Stationarity — Time
averages — Autocovariance & autocorrelation — Markov process — Introduction to
time series data — Components: Trend, Seasonal, Cyclical, Irregular.

MODULE IV TIME SERIES MODELS 9
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Process models used in time series — White Noise Process — First Order Markov
Process — Additive Model — Multiplicative Model - Autocorrelation and partial

autocorrelation functions — Moving average (MA) models.

MODULEV ARIMA MODELS 9
Autoregressive (AR) models — ARMA models — ARIMA models — Model
identification (ACF & PACF) — Parameter estimation — Diagnostic checking.

L-45; T-0; P-0; Total Hours: 45
TEXT BOOKS:
1. Ibe, O.C., “Fundamentals of Applied Probability and Random Processes”,
Elsevier,1st Indian Reprint, 2007
2. Athanasios Papoulis and S. Unnikrishna Pillai, “Probability, Random Variables and
Stochastic Processes”, PHI, 4th Edition, 2002.

3. P.J.Brockwell, R. A. Davis, “Introduction to Time Series Forecasting”, 2™ Edition,

Springer.
4. R. Shumway, D. Stoffer, “Time Series Analysis and Its Applications”, 4™ Edition,
Springer.
REFERENCES:

1. P. Kandasamy, K. Thilagavathi, K. Gunavathi, “Probability, Statistics and
Queueing Theory”, 1%t Edition 2004, S. Chand & Company Ltd.

2. Peyton Z. Peebles, “Probability, Random Variables and Random Signal
Principles”, TMH, 4th Edition, 2001.
R. S. Tsay, “Analysis of Financial Time Series”, Wiley.

4. T. Veerarajan, “Probability, Statistics and Random Processes”, 3™ Edition,
2017, McGraw Hill Education.

COURSE OUTCOMES: At the end of the course students will be able to
CO1: Apply simple regression techniques and residual analysis to study

relationships among variables.
CO2: Construct and evaluate multiple, nonlinear, and logistic regression

models using appropriate model selection methods.
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CO3:

CO4:

COS5:

Analyze stochastic processes and identify the structural components of

time series data.

Utilize time series models, autocorrelation, and moving average methods

for temporal data analysis.

Develop and validate AR, ARMA, and ARIMA models for forecasting and

diagnostic evaluation of time series data.

Board Of Studies (BOS):

Academic Council:

19" BOS of Department of Mathematics and Yet to get approved
Actuarial Science held on 02.06.2026.
PO | PO ([PO|PO| PO |(PO|PO|PO|PO| PO | PO |PO|PSO|PSO
1 2 3 4 5 6 7 8 9 10 | 11 | 12 1 2
CO1| H H M| M M H M
co2 | H H H M H H H
CO3 | H H M H M H M
CO4 (| M H H H H M H
CO5 | M H H H H L L M H

* Legend: L — Low (1), M — Medium (2), H — High (3).

SDG 4: Quality Education — Ensure inclusive and equitable quality education and
promote lifelong opportunities for all.
Statement: Regression and time series analysis develop data-driven analytical
and forecasting skills, fostering quality education and lifelong learning in data
science and decision-making.
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GEF6202 RESEARCH METHODOLOGY AND IPR L T P C
SDG: 4,9, 3 1 0 4
11 and 15

COURSE OBJECTIVES:

COB 1: Basic concepts of Research and formulation.

COB 2: Safety in research laboratory and research data collection.

COB 3: Impart knowledge for enabling students to develop data analytics skills and

valid interpretation.

COB 4: Write Scientific and Technical reports and Thesis

COB 5: Familiar with Intellectual Property Rights.

MODULE | INTRODUCTION TO RESEARCH METHODOLOGY AND L T
RESEARCH FORMULATION 9 3

Research: Obijectives, Motivation and types - Approaches, Significance of Research,

Research process, Criteria of good research, Limitations Encountered by researchers

- Defining and formulating the research problem, selecting the problem, necessity of

defining the problem, importance of literature review in defining a problem, literature

review - primary and secondary sources, reviews, monograph, patents, research

databases, web as a source, identifying gap areas from literature and research

database. Formulating working hypotheses.

MODULE IIT GOOD LABORATORY PRACTICES, SAFETY AND L T
DATA COLLECTION 10 2

Introduction: History, definition, Principles, Good Laboratory Practices (GLP) and its

application GLP training: Stepwise implementation of GLP and compliance

monitoring, Safety Symbols, Science Safety Rules - Dress Code, First Aid, Heating

and Fire Safety - Observation and Collection of data, methods of data collection;

Primary and secondary; data processing, analysis strategies and tools, data analysis

with statistical tools (Hypothesis testing, large and small sample test).Importance of

negative results.

MODULE Il DATA ANALYSIS AND DRAWING L9 T3
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Analyzing the data and drawing structures / schemes / flow charts using Chemdraw
and Chemsketch - Measures of central tendency - mean median and mode -
Sampling methods - Data analysis using Excel, Origin and Sigma plot - data analysis
with statistical tools (Sigma STAT, SPSS student, ANOVA) - hypothesis testing -
Importance and scientific methodology in recording results - Error significance -
Conceptions of error of measurement - absolute and relative errors, true score theory
and generalisability theory

MODULE IV RESEARCH ETHICS AND TECHNICAL WRITING L8 T4
Introduction to ethics, scientific misconduct - causes and effects; fabrication;
authorship issues, The investigation and punishment of scientific misconduct (Erratum
and Retraction) - Different types of scientific and technical publications - Definition
and importance of Journal Impact factor, COPE guidelines, Cite Scores and Citation
Indexes. Technical writing skills for report, synopsis, thesis and book chapter -
Preparing manuscripts for international journals - softwares; MS Office/LATEX,
Grammarly; Mendeley; detection of similarity index / plagiarism / Al support by
Turnitin as per UGC Norms.

MODULE V INTELLECTUAL PROPERTY RIGHTS L9 T3
Basics of Intellectual Property - Intellectual Property system in India, IP Research,
and Universities - Patents Act, 1970, Patents—From ball pens to biologics -
Patentable subject matter, Rights conferred Exceptions, Term of protection and
Conditions on Patent applicants and patent process. Trade Mark Act, 1999, Trade
secrets, The Designs Act, 2000, Copy Right, Royalty, Geographical indications,
Industrial designs, Trade related aspects of Intellectual Property Rights (TRIPS);
development of TRIPS compiled regime in India. Enforcement of Intellectual Property
Rights, Function of UNESCO in IPR maintenance.

L -45; T-15 TOTAL HOURS -60

TEXT BOOKS:
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1. Cooper Donald R, Schindler Pamela S and Sharma JK., 2012. “Business Research
Methods”, Tata McGraw Hill Education, 11" Edition.

2. Kothari C.R., “Research Methodology, Methods and Techniques”, Wiley Eastern
Ltd., NewDelhi, 1991

REFERENCES:

1. Anthony, M., Graziano, A.M. and Raulin, M.L., 2009. Research Methods: A Process
of Inquiry, Allyn and Bacon.

2. Garg, B.L., Karadia, R., Agarwal, F. and Agarwal, U.K., 2002. An introduction to
Research Methodology, RBSA Publishers.

3. Day, R.A., 1992.How to Write and Publish a Scientific Paper, Cambridge University
Press.

4. Sinha, S.C. and Dhiman, A.K., 2002. Research Methodology, Ess Ess Publications.
2 volumes

5. Essentials of Research Design and Methodology Geoffrey R. Marczyk, David
DeMatteo, David Festinger, 2005. John Wiley and Sons Publishers, Inc

6. Biochemical Calculations: How to Solve Mathematical Problems in General
Biochemistry, 2nd Edition, Irwin H. Segel, 1976. John Wiley and Sons Publishers, Inc
7. R Arora. Encyclopaedia of Research Methodology in Biological Sciences., Anmol
Publishing, 2004.

8. Coghill M. and Gardson L.R., The ACS Style Guide Effective Communication of
Scientific Information, 3rd Edn., Oxford University Press, 2006.

COURSE OUTCOMES:

CO1: Recognize the basic concepts of research and its methodologies

CO2: Select appropriate safety measurements and data collection methods

CO3: Apply various statistical hypothesis testing and interpret the results.

CO4: Write a scientific report as a journal article, thesis and technical proposal for

funding.

CO5:  Propose research findings as patents, copyrights, trademarks and other IPR.
Board of Studies (BoS): 14th BoS of Academic Council:
Department of Chemistry held on 24thACheld on26.08.2025
17.07.2025.
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PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2
Cco1 H H M L M L L M L M L H H M
Cco2 M M M H H M H M M L M H M
Cco3 H H H H H M M L M M H H H
Co4 M M L M H M H H H M H M H
CO5 M M M L M H H M M H M M H

SDG 4: Quality Education

SDG 9: Build resilient infrastructure, promote inclusive and sustainable
industrialization and foster innovation

SDG 11: Sustainable Cities and Communities

SDG 15: Life on Land

Statement: The understanding of concepts of high-quality research, innovative thinking,
knowledge on sustainable development and service to the society and mankind through
quality research.
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CAF6241 DEEP LEARNING TECHNIQUES L TP C

SDG: 9 31 0 4

COURSE OBJECTIVES:

COB 1: Learn the fundamental concepts, evolution and basic structural
operations of artificial neural networks.

COB 2: Explore various Neural network functionalities, the need of modern
optimization functions and computational neural frameworks.

COB 3: Obtain proficiency in convolutional neural networks,regularization and
transfer learning for dense feature mappings.

COB 4: Gain exposure to sequential data modeling using recurrent
architectures and modern self-attention transformer pipelines.

COB 5: Impart knowledge of advanced generative deep learning structures and
deployment paradigms for complex real-world challenges.

MODULE | FUNDAMENTALS OF NEURAL NETWORKS 9

Overview - Definition -Evolution of Machine Learning to Deep Learning Paradigms

-Biological vs. Atrtificial Neurons -Perceptron Networks - Linear Neurons

-Activation Functions - Multi-Layer Perceptrons - Supervised Learning Networks -

Back-Propagation Network.

MODULE I DEEP LEARNING AND OPTIMIZATION 9
Deep Feed-Forward Networks - Gradient-Based Learning Mechanics - Cost
Functions -Error Surfaces - Hidden Unit Design -Architecture Engineering:
Network Depth, Structural Width and Universal Approximation Theorem -
Optimization Algorithms: Stochastic Gradient Descent, Momentum, RMSProp,
Adam -Transfer Learning.

MODULE Il CONVOLUTIONAL NEURAL NETWORKS AND 9

REGULARIZATION

Convolutional Neural Networks Fundamentals - CNN Architecture: Convolution
operation - Feature Maps - Pooling Functions - Stride - Padding - Fully Connected

Layer - Regularization Strategies: L1 and L2 weight decay, Data Augmentation-
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Advanced Regularization: Dropout, Batch Normalization - Layer Normalization -
Group Normalization - Pretrained models: GoogleNet - VGGNets - ResNet -
MobileNet - DenseNet.
MODULE IV RECURRENT ARCHITECTURES AND TRANSFORMERS 9
Sequence Modeling -Recurrent Neural Networks -Computational Graphs - Gated
Sequence Models: Long Short-Term Memory -Gated Recurrent Units - Attention
Mechanisms: Sequence-to-Sequence Models, Scaled Dot-Product Attention
Layers - Transformer Architecture: Encoder-Decoder Pipelines - Foundation of
Large Language Models - Fine-tuning Context.
MODULEV GENERATIVE PARADIGMS, APPLICATIONS AND TOOLS 9
Generative Deep Learning Paradigms - Autoencoders -Variational Autoencoders
-Generative Adversarial Networks - YOLO Object Detection - U-Net Semantic
Segmentation - Sentiment Classification - Chatbots- Automated Industrial Asset
Anomaly Detection - Tools: PyTorch, TensorFlow Lite, Hugging Face, LangChain -
NVIDIA TensorRT.
L -45 ; TOTAL HOURS -45
TEXT BOOKS:
1. Frangois Chollet, "Deep Learning with Python", 2nd Edition, Manning
Publications, 2021.
2. Aurélien Géron, "Hands-On Machine Learning with Scikit-Learn, Keras, and
TensorFlow: Concepts, Tools, and Techniques to Build Intelligent Systems",
3rd Edition, O'Reilly Media, 2023.
REFERENCES:

1. Aston Zhang, Zack C. Lipton, Mu Li, and Alexander J. Smola, "Dive into
Deep Learning", Cambridge University Press, 2024.

2. Navin Kumar Manaswi, "Deep Learning with Applications Using Python",
Apress, 2018.

COURSE OUTCOMES:
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CO1: Explain the fundamental concepts of deep learning, activation functions,
and neural network architectures.

CO2: Explicate on various deep learning networks and need for optimization
techniques.

CO3: Apply convolutional neural network architectures and regularization
techniques for developing robust deep learning models.

CO4: Analyze recurrent neural network architectures and transformer models for
solving sequential learning problems.

CO5: Build complete deep learning pipelines and generative models for
real-world applications.

Board of Studies (BoS): Academic Council:

23 BoS of Computer Applications held Yet to approve in 26" ACM
on 09.07.2026.

PO[PO [PO|[PO|[PO[PO|[PO|PO[PO[PO|PO|PO |PSO]|PSO
1|2 |3 |a|5|6[7[8]|9 10|11 |12]1 |2

CO1| H [ M L M| H M

coz| H | H M H H | M

co3 | H M H H [ H

coa| m [ H H M [ H

CO5 | H H | H M H | H

Note: L - Low Correlation M - Medium Correlation H - High Correlation

SDG 9: Industry, Innovation and Infrastructure - Build resilient infrastructure,
promote inclusive and sustainable industrialization and foster innovation.
Statement: The learner will be taught the basics needs and the concepts of
various deep learning techniques. This will help the learner to select, construct,
analyze and evaluate the technique required to model and solve the real world
problem with minimal human intervention.
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CAF6242 BIG DATA ANALYTICS L TP C

SDG: 9 31 0 4

COURSE OBJECTIVES:

COB 1: To understand Big Data concepts, characteristics and the need for
advanced data processing techniques.

COB 2: To learn Big Data technologies such as Hadoop, HDFS, MapReduce,
Spark and NoSQL databases.

COB 3: Develop skills in data pre-processing, storage, and management for
large-scale datasets.

COB 4: Apply analytical techniques including data mining, machine learning,
and real-time processing on Big Data platforms.

COB 5: To Design and implement Big Data solutions for real-world industrial
and research problems.

MODULE | INTRODUCTION 9

Big Data and Its Importance - Sources of Big Data - Five V’s of Big Data - Types of

the Big Data and Analytics - Evolution of Big Data and Ecosystem- Traditional vs.

Big Data Computing - Challenges in Big Data Management - ETL Techniques -

Traditional ETL - Benefits of ETL in Big Data Analytics .

MODULE II BIG DATA ARCHITECTURE 9

Big Data Integration and Processing - Traditional Data Integration - Transforming

Data for Processing - Data Fusion - Analytical Tools - In-Memory Computing

Technology for Big Data - Predictive Analytics - Data Intelligence - Data

Serialization - Data Monitoring & Indexing - Data discovery.

MODULE Il  HADOOP ARCHITECTURE 9

Apache Hadoop - History and Milestone of Hadoop - Core Components of Hadoop

- Hadoop Architecture and HDFS concepts - Hadoop Ecosystem - Distinguishing

Hadoop Daemons and Its Features - Overview of HDFS - HDFS Architecture -

MapReduce in Hadoop - Hadoop Single & Multimode Cluster- YARN Architecture.

MODULE IV CLOUD BASED BIG DATA ANALYTICS 9
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Data Analytics Lifecycle -Big Data Analytics Techniques -Clustering, Classification,
Recommendation basics - -Cloud based Big Data: AWS, Azure -Data Lake - Role
of Distributed Computing- Big Data Use Cases.
MODULE V TOOLS & APPLICATIONS 9
Apache Hadoop & Spark for distributed storage/processing - Big Data
Visualization Tools: Tableau, Power Bl, Qlik sense - specialized platforms for Al:
Tensor Flow Big Data Analytic Applications - Social Media, loT Data analysis -
Health-Care, Agriculture, Education Sectors and E-Commerce.
L -45 ; TOTAL HOURS -45
TEXT BOOKS:
1. Thangaraj, M., S. Suguna, and G. Sudha. Big data Analytics: Concepts,
Techniques, Tools and Technologies. PHI Learning Pvt. Ltd., 2022.
2. Seema Acharya, Subhashini Chellappan, Big Data and Analytics,
Wiley India Pvt.Ltd, 2nd Edition (2019).
3. Buyya Rajkumar, Rodrigo N. Calheiros, and Amir Vahid Dastjerdi. “Big data:

principles and paradigms”. Morgan Kaufmann, 2016.

REFERENCES:
1. Dietrich, D. Data science and big data analytics: discovering, analyzing,

visualizing and presenting data. John Wiley & Sons, 2015.

2. M. Bernard. Big data in practice: how 45 successful companies used big

data analytics to deliver extraordinary results. John Wiley & Sons, 2016.

COURSE OUTCOMES:

CO1: To Analyze Big Data concepts and describe the challenges in handling
large-scale datasets.

CO2: Use Hadoop and Spark ecosystems to store, process, and analyze
massive datasets.

CO3: Apply data mining and machine learning algorithms to extract insights from
Big Data.
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CO4: Able to design Big Data workflows using appropriate tools and
frameworks.

CO5:  Provide end-to-end Big Data analytics solutions and evaluate their
performance for real world applications.

Board of Studies (BoS): Academic Council:

23" BoS of Computer Applications held Yet to approve in 26" ACM
on 09.07.2026.

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POB | PO9 | PO | PO | PO | PSO | PSO
10 |11 |12 |1 |2
COll gyl L ™M |wm L L M| m |t
2l v | H|m|m]|H L |t Mo Ho| M
CO3 1wl H M| H|H L M M | H | M
Codl y I m | H | H|H M| M| wm|[m]|n|H
COS ywlH | H|H|H|IM]|IM]| LM |H]|H]|Mm]|[H]|F

Note: L - Low Correlation M - Medium Correlation H - High Correlation

SDG 9 :Build resilient Infrastructure, promote inclusive and sustainable

industrialization and foster innovation.

Statement: This course contributes to building resilient digital infrastructure and
fostering innovation by equipping students with advanced Big Data technologies
such as Hadoop, Spark, HDFS, and cloud analytics. It enables learners to develop
scalable, data-driven solutions for real-time processing, predictive analytics, and
intelligent decision-making across sectors including healthcare, agriculture, loT,

education, and e-commerce.
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CAF6243 DEEP LEARNING LABORATORY L TP C
SDG: 9 0o 0 2 1

COURSE OBJECTIVES:
COB 1: Understand the fundamental concepts of deep neural networks and

COB 2:

COB 3:

data preprocessing techniques.

Learn deep learning frameworks and tools for developing classification
and regression models.

Explore convolutional neural networks and transfer learning techniques

for pattern recognition applications.

COB 4: Proficiency in recurrent neural networks, LSTM architectures, and

COB 5:

transformer models for sequential and textual data analysis .
Equip learners in advanced deep learning solutions for anomaly
detection, predictive analytics and modern Al-driven data science

applications.

PRACTICALS:

1.

Construct data preprocessing pipelines including feature scaling, encoding,
and dataset preparation for deep learning models.

Implement a single layer perceptron for binary classification using Python
and TensorFlow.

Build a Multilayer Perceptron model for classification of structured datasets.

4. Design and evaluate neural network models using hyperparameter tuning

and performance metrics.
Develop a Deep Neural Network for regression and predictive analytics
using real-world datasets.

Implement a Convolutional Neural Network for image classification tasks.

7. Construct transfer learning models using pre-trained MobileNet or ResNet

architectures.
Build an LSTM-based model for time series forecasting and sequential data

analysis.
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9. Design and implement a sentiment analysis system using word

embeddings and LSTM networks.

10.Develop an autoencoder model for anomaly detection and dimensionality

reduction.

11. Build a transformer-based text classification model using the Hugging Face

framework.

P-30; TOTAL HOURS -30

TEXT BOOKS:

1.

Aurélien Géron, “Hands-On Machine Learning with Scikit-Learn, Keras, and
TensorFlow”, 3rd Edition, O’Reilly Media, 2022.

Francois Chollet, “Deep Learning with Python”, 2nd Edition, Manning
Publications, 2021

REFERENCES:

1.

Nikhil Buduma and Nicholas Locascio, “Fundamentals of Deep Learning”,
2nd Edition, O’'Reilly Media, 2022.

2. V. Kishore Ayyadevara and Yeshwanth Reddy, “Modern Deep Learning with

Python”, Packt Publishing, 2024.

COURSE OUTCOMES:

CO1:

CoO2:

COa3:

CO4:

CO5:

Demonstrate datasets pre-process and utilize deep learning frameworks
for model development.

Apply neural network architectures for classification, regression, and
predictive analytics tasks.

Analyze image datasets using convolutional neural networks and transfer
learning techniques.

Evaluate sequential and textual data using recurrent neural networks,
LSTM, and transformer architectures.

Develop intelligent deep learning solutions for real-world data science

applications using advanced Al frameworks.
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Board of Studies (BoS): Academic Council:

23" BoS of Computer Applications held on  Yet to approve in 26" ACM
09.07.2026.

PO[PO[PO|PO|PO|PO|PO| PO |PO|PO]|PO]| PO |PSO]PSO

1 |2|3|4a|s5]|6 |7 |89 101|122 1] 2
CoOtl | m H H| M
Co2 |y lhH|m H H | H
Co3 | M H H | H
CoO4l m | H M | H M | H
COS | h|m H | H M H | H

Note: L - Low Correlation M - Medium Correlation H - High Correlation

SDG: 9 Industry, Innovation and Infrastructure

Statement:

Deep Learning Laboratory enables learners to develop intelligent and scalable Al
solutions for predictive analytics, healthcare, natural language processing, financial
forecasting, anomaly detection, and smart decision-making systems. The course
promotes innovation, sustainable digital infrastructure, and data-driven
technologies through practical implementation of modern deep learning

techniques.
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CAF6244 BIG DATA ANALYTICS LABORATORY L TP C

SDG: 9 0 0 2 1

COURSE OBJECTIVES:

COB 1: Install, configure, and manage Big Data tools and frameworks such as
Python, NumPy, Pandas, Hadoop, and HDFS.

COB 2: Develop and execute data processing applications using Python and
Hadoop MapReduce for analyzing large-scale datasets.

COB 3: Apply data analytics techniques, including data preprocessing, ETL
operations, clustering, and storage of Big Data using modern platforms.

COB 4: Perform exploratory data analysis and create meaningful visualizations
using Python, Tableau, and Power BI.

COB 5: Design and implement end-to-end Big Data solutions involving data
ingestion, storage, processing, analysis, and visualization.

PRACTICALS:

1. Perform basic Python programming for Big Data analytics using NumPy
and Pandas (arrays, DataFrames, indexing, filtering, and statistical
operations).

2. Perform basic Hadoop Distributed File System (HDFS) operations such as
creating directories, uploading files, viewing file contents, copying, moving,
and deleting files using Hadoop commands.

Perform basic data visualizations using Python
Implement MapReduce program for weather dataset
Execute the Word Count application using Hadoop MapReduce.

Implement a MapReduce program that processes a dataset.

N o g M w

Implement K-Means clustering using Python (Scikit-learn) and visualize the
clustered data.

8. Store big data using MongoDB / Hadoop / Pig / R.

9. Implement NoSQL Database Operations: CRUD operations, Arrays using
MongoDB.
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10. Implement Functions: Count — Sort — Limit — Skip — Aggregate using
MongoDB.

11.Build a simple ETL pipeline by extracting CSV data, transforming it using
Pandas, and loading it into MongoDB.

12.Visualize Big Data using Tableau/Power BI.

P-30; TOTAL HOURS -30
TEXT BOOKS:
1. Big Data Analytics, Wiley India, 2nd Edition, 2024.

2. Python for Data Analysis, O'Reilly Media, 3rd Edition, 2022.

REFERENCES:
1. Hadoop: The Definitive Guide, O'Reilly Media, 5th Edition, 2024.

2. Data Science for Business, O'Reilly Media, Revised Edition, 2023

COURSE OUTCOMES:

Upon successful completion of the course, students will be able to:

CO1: Install, configure, and operate Python-based analytics tools and Hadoop
ecosystem components for Big Data processing.

CO2: Develop and execute MapReduce programs for solving real-world Big
Data problems such as word count and weather data analysis.

CO3: Apply data preprocessing, ETL processes, clustering algorithms, and
analytical techniques on large datasets.

CO4: Utilize Big Data storage technologies such as MongoDB, Hadoop, Pig,
and R for efficient data management and retrieval.

CO5: Create interactive dashboards and visualizations using Python, Tableau,
and Power Bl to support data-driven decision making.

Board of Studies (BoS): Academic Council:

23 BoS of Computer Applications held on  Yet to approve in 26" ACM
09.07.2026.
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PO | PO | PO (PO|PO |PO| PO |PO|PO|PO| PO |PO|PSO|PSO
1 2 3 4 5 6 7 8 9 (10| 11 | 12 1 2
COo1 | H M L L H L L M M L
co2 | H H M M H L L M H M
COo3 | H H M H H L L M L M H H
COo4 | H M M M H L L M H M
CO5| M H H M H L M L H M ([ M H H
Note: L - Low Correlation M - Medium Correlation H - High Correlation

SDG 9: Industry, Innovation and Infrastructure

Statement:The course contributes to SDG 9 (Industry, Innovation and
Infrastructure) by equipping students with practical skills in Big Data technologies,
distributed computing, data analytics, and visualization tools to develop innovative,

scalable, and data-driven solutions for modern industries and digital infrastructure.
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ENF6281 PROFESSIONAL COMMUNICATION L TP C

SDG: 4 0O 0 2 1

COURSE OBJECTIVES:

COB 1: To introduce the fundamentals of professional communication in
workplace contexts.

COB 2: To develop structured presentation and public speaking skills.

COB 3: To train students in effective written correspondence, including emails,
and reports.

COB 4: To enhance awareness and use of body language in professional
settings.

COB 5: To instill appropriate workplace etiquette and digital professionalism.

MODULE | COMMUNICATION AT THE WORKPLACE P:4

Reading passages on Language and communication fundamentals, Types of

workplace communication, Formal and informal Communication, Direction and

flow of communication-Organizational communication and interpersonal dynamics,

7 Cs of Communication.

MODULE II PRESENTATION & PUBLIC SPEAKING SKILLS P:8

Importance of presentation skills, Managing public speaking anxiety, Structured

planning and delivery of presentations, Use of visual aids and technology.

MODULE IlI EXPERT SYSTEMS P:4

Business Letters: Email Writing and Etiquette, Report Writing: Incident Reports,

Feasibility Reports, and Executive Summaries.

MODULE IV NEURAL NETWORKS 9

Fundamentals of body language in professional communication, Types of

non-verbal cues, posture -Interpreting and responding to non-verbal signals in

interpersonal and group contexts, Cultural variations in body language and their

implications in global communication.

MODULE V ADVANCED APPLICATIONS 9
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Podcasts on Workplace etiquette: essentials and expectations, Cultural sensitivity

in globalized work environments, Gender sensitivity and inclusive practices,

Netiquette and digital professionalism.

L -30 ; TOTAL HOURS -30

TEXT BOOKS:

1.

Raman, M., & Sharma, S. (2015). Technical communication: Principles and
practice (3rd ed.). Oxford University Press.

Bovee, C. L., & Thill, J. V. (2021). Business communication today (14th
ed.). Pearson.

Guffey, M. E., & Loewy, D. (2020). Essentials of business communication
(11th ed.). Cengage Learning.

Lesikar, R. V., Flatley, M. E., Rentz, K., & Lentz, P. (2019). Lesikar's
business communication: Connecting in a digital world (13th ed.).
McGraw-Hill Education.

Krizan, A. C., Merrier, P., Logan, J., & Wiliams, K. (2016). Business

communication (9th ed.). Cengage Learning.

REFERENCES:

1.

Keyton, J., & Smith, F. L. M. (2009). Communication practices of work teams:
Task, social, and identity functions. Journal of Business Communication, 46(4),
402-426. https://doi.org/10.1177/0021943609333522

Cardon, P. W., & Marshall, B. (2015). The hype and reality of social media
use for work collaboration and team communication. International Journal
of Business Communication, 52(3), 273-293.
https://doi.org/10.1177/2329488414525446

Robles, M. M. (2012). Executive perceptions of the top 10 soft skills needed

in today’s workplace. Business Communication Quarterly, 75(4), 453—465.
https://doi.org/10.1177/1080569912460400
Jones, D. A., & Pittman, M. (2021). The digital professionalism paradox:

Workplace norms and expectations in the era of online communication.
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Journal of Applied Communication Research, 49(3), 283-301.
https://doi.org/10.1080/00909882.2021.1905645

5. Madlock, P. E. (2008). The link between leadership style, communicator

competence, and employee satisfaction. Journal of Business Communication,
45(1), 61-78. https://doi.org/10.1177/0021943607309351
COURSE OUTCOMES: On completion of the course, students will be able to

CO1: Demonstrate clarity in professional communication by selecting appropriate

modes and formats for workplace interactions.

CO2: Deliver structured presentations with confidence, using relevant verbal and visual
communication techniques.

CO3: Produce clear and effective written correspondence, including emails, and formal
reports.

CO4: Interpret and apply non-verbal communication cues appropriately in professional
contexts.

CO5: Exhibit workplace etiquette, digital conduct, and cultural sensitivity in professional
environments.

Board of Studies (BoS): Academic Council:

23" BoS of Computer Applications held Yet to approve in 26" ACM
on 09.07.2026.

PO1 (PO2 |PO3 [ PO4 | PO5 | PO6 | PO7 | PO8 [ PO9| PO10 |PO11| PO12 | PSO1 | PSO2
Co1| L L L L M L L M H H L M L M
co2| L L L L M L L M H H M M L M
Co3| L L L L M L L M M H M M L M
co4| L L L L L M M H H H L M L L
CO5| L L L L M H M H H H M H L M
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SDG 4: Quality Education -Ensure inclusive and equitable quality education and
promote lifelong learning opportunities for all.

SDG 8: Promote sustained, inclusive and sustainable economic growth, full and
productive employment and decent work for all

Statement: This course ensures that the students acquire quality education and
are also made eligible to obtain productive and decent employment.
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CAFY111 CLOUD COMPUTING L TP
SDG: 9 3 0 0 3
COURSE OBJECTIVES:

COB 1: Introducing the concept of cloud computing.

COB 2: Understand the evolution of the cloud from the existing technologies.
COB 3: Knowledge of the various issues in cloud computing.

COB 4: Familiar with the lead players in the cloud.

COB 5: Evaluate the cloud as the next-generation computing paradigm.
MODULE | INTRODUCTION 9
Evolution of cloud computing - Hardware evolution — Internet and Software
evolution — Characteristics of cloud computing defined by NIST - Roots of cloud —
Layers and types of cloud - Deployment models — Cloud services - service
providers: AWS, MS-Azure, GCP, Oracle Cloud, IBM — Data centre architecture.
MODULE II VIRTUALIZATION 9
Importance of Virtualization - Characteristics of Virtualization — Taxonomy of
Virtualization - Virtualization Technology: Xen, VMware, Microsoft Hyper-V -
Types - Desktop, Datacentre — Server — Storage - Containerization - Virtual
Machine - Creation and Monitoring - VM migration - VM tools.

MODULE Il CLOUD STORAGE INFRASTRUCTURES 9
Architecture of Storage — Types of Cloud Storage - Object Storage: S3, S3 Glacier
- Block Storage: AWS EBS, Instance Store - Cloud Storage Providers - Storage
as a Service — Advantages of Cloud Storage — Storage Area Network Design -
Hybrid Storage Network Technologies: iSCSI, FCIP, FCoE - Centralized and
Distributed Storage Techniques — Data Replication Techniques.

MODULE IV CLOUD SECURITY AND RESOURCE MANAGEMENT 9
Cloud security challenges — threats and vulnerabilities, Datacenter security —
Protecting user data —data masking techniques - Inter Cloud Resource
Management — Resource Provisioning and Resource Provisioning Methods —

Global Exchange of Cloud Resources.
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MODULEYV  APPLICATIONS 9
Enterprise application development strategies - Issues in cloud application -
Hadoop — MapReduce — VirtualBox -- Google App Engine — Programming
Environment for Google App Engine — OpenStack — Federation in the Cloud —
Four Levels of Federation — Federated Services and Applications — Future of
Federation.

L -45 ; TOTAL HOURS -45
TEXT BOOKS:
1. Douglass comer “The cloud computing book: The future of computing
explained” CRC press 2021.

2. John W. Ritting house James F. Ransome, Cloud Computing
Implementation, Management and Security - CRC Press Taylor & Francis
Group, 2017.

REFERENCES:
1.  RajkumarBuyya, Christian Vecchiola, S. ThamaraiSelvi “Mastering Cloud
Computingll” —Tata Mcgraw Hill, 2013.

2.  Cloud Computing - A Practical Approach, Toby Velte, Anthony Velte, Robert
Elsenpeter, Tata Mcgraw Hill, 2017

COURSE OUTCOMES:

CO1: Articulate the main concepts, key technologies, strengths and limitations of cloud
computing.

CO2: Develop the ability to understand and use the architecture of compute and
storage cloud, service and delivery models.

CO3: Design the core issues of cloud computing such as resource management
and security.

CO4: Install and use current cloud technologies.

CO5: Evaluate and choose the appropriate technologies, algorithms and
approaches for implementation and use of cloud.

Board of Studies (BoS): Academic Council:

23" BoS of Computer Applications held Yet to approve in 26" ACM
on 09.07.2026.
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PO|PO|PO|PO|PO|(PO|PO|PO|PO|PO|PO|PO|PSO|PSO
1 2 3 4 5 6 7 8 9 | 10 | 11 | 12 1 2
CcoO1 H M M M
Cc0o2 H H L M L H M
CcOo3 H L M L
CO4 | ™ H H M M M M M
Cco5 H M L M H

Note: L - Low Correlation M - Medium Correlation H - High Correlation

SDG9: Build resilient infrastructure, promote inclusive and sustainable
industrialization and foster innovation.

Statement: Cloud computing should be implemented with quality, reliable,
sustainable and resilient infrastructure, including regional and transborder
infrastructure, to support economic development and human wellbeing, with a
focus on affordable and equitable access for all.
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CAFY112 LARGE LANGUAGE MODELS L TP
SDG: 4,9 3 0 0 3
COURSE OBJECTIVES:

COB 1: Understand the evolution, architecture, and fundamental concepts of
Large Language Models and Transformer-based systems.

COB 2: Acquire the Knowledge about the training methodologies, fine-tuning
techniques, alignment strategies and evaluation mechanisms used in
modern LLMs.

COB 3: Apply prompt engineering principles and LLM development frameworks
to design intelligent conversational Al applications.

COB 4: Develop Retrieval-Augmented Generation systems and implement
LLM-based solutions for knowledge-intensive and multimodal
applications.

COB 5: Evaluate deployment strategies, ethical considerations, governance
framework and emerging trends in Large Language Models and
Generative Al.

MODULE I FOUNDATIONS OF LARGE LANGUAGE MODELS 9

Introduction to Natural Language Processing - Text Pre-processing, Language

Syntax and Semantics , Bag-of-Words and TF-IDF - Language Models: N-gram

Models and Neural Language Models - Fundamentals of Large Language Models

- Transformer Architecture Overview - Tokens, Embeddings, Positional Encoding -

Applications, Opportunities and Limitations of LLMs.

MODULE II ARCHITECTURE AND TRAINING OF LLMs 9
Attention and Self-Attention Mechanisms - Encoder, Decoder, and
Encoder—-Decoder Architectures - GPT, BERT, T5, PaLM, and LaMA Models -
Pre-training and Fine-tuning Concepts - Supervised Fine-Tuning - Transfer
Learning in LLMs - Instruction Tuning and Alignment - Reinforcement Learning
from Human Feedback (RLHF) - Model Evaluation Metrics and Benchmarking.
MODULE Il  PROMPT ENGINEERING AND LLM DEVELOPMENT 9
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Header Mechanisms in LLMs, Role-Based Headers, Prompt Templates and
Message Formatting - Principles of Prompt Engineering - Zero-Shot, One-Shot,
and Few-Shot Prompting - Chain-of-Thought and Reasoning Techniques -
Structured Prompt Design - Context Management and Prompt Optimization -
Using OpenAl, Gemini, Claude, and Open-Source LLM APIs - Building
Conversational Al Systems - Hands-on Development of Chatbots.
MODULE IV RETRIEVAL-AUGMENTED GENERATION AND LLM 9
APPLICATIONS

Knowledge Retrieval in LLM Systems - Retrieval-Augmented Generation - Vector
Databases and Semantic Search - Embedding Models and Similarity Search -
Document Question Answering Systems - Text Summarization and Content
Generation - Code Generation and Programming Assistants - Multimodal LLM
Applications (Text, Image, Audio).
MODULEV  DEPLOYMENT AND FUTURE DIRECTIONS 9
LLM Deployment Strategies - Model Optimization and Quantization - Edge and
Cloud Deployment - Monitoring and Maintenance of LLM Applications - Bias,
Fairness, Explainability, and Privacy -Case Studies: ChatGPT, Llama, Gemini and
Claude.

L -45 ; TOTAL HOURS -45
TEXT BOOKS:

1. Satya Mohan Chowdary G, Ganga Bhavani T, “Fundamentals of Large
Language Models: Theory, Tools & Techniques”, First Edition, A2Z Edu
Learning Hub,2025.

2. Anand Vemula, “Large Language Models: A Step-by-Step Do It Yourself
Guide “, First Edition, 2024.

REFERENCES:

1. Sebastian Raschka, “Build a Large Language Model (From Scratch)”, 1st

Edition, Manning Publications, 2024.
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2. Jay Alammar and Maarten Grootendorst, “Hands-On Large Language

Models: Language Understanding and Generation”, 1st Edition, O'Reilly
Media, 2024.
Sridhar Alla and Suman Kalyan Adari, “Generative Al on AWS: Build
Generative Al Applications with Foundation Models”, 1st Edition, O'Reilly
Media, 2024.

Denis Rothman, “Transformers for Natural Language Processing and
Computer Vision”, 3rd Edition, Packt Publishing, 2024.

COURSE OUTCOMES:

CO1: Explain the fundamentals of Large Language Models, Transformer
architecture, embeddings, attention mechanisms, and their applications.

CO2: Analyze various LLM architectures, training paradigms, fine-tuning
approaches, and model evaluation techniques.

CO3: Design and implement effective prompts and develop conversational Al
applications using commercial and open-source LLM platforms.

CO4: Build Retrieval-Augmented Generation (RAG) pipelines and develop
LLM-based solutions for information retrieval, content generation, and
multimodal tasks.

CO5: Assess deployment strategies, ethical challenges, responsible Al
practices, and future advancements in Large Language Models and
Agentic Al systems.

Board of Studies (BoS): Academic Council:

23 BoS of Computer Applications held Yet to approve in 26" ACM
on 09.07.2026.
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PO| PO (PO | PO|PO|PO|PO|PO| PO |PO1T|PO| PO |PSO|PSO
1 2 3 4 5 6 7 8 9 0 1 12 1 2
co1 H M - - H - - - - - - M H L
COo2 | H H L M H - - - - - - M H M
CO3 | M M H L - - L L M - L H H
CO4 | M H H 2 H - - L M M - L H H
CO5 | L M L -- M L H L H M H M M

Note: L - Low Correlation M - Medium Correlation H - High Correlation

SDG: 4 - Quality Education

SDG 9 -Industry, Innovation and Infrastructure

Statement: This course develops knowledge and practical skills in Large Language
Models (LLMs), Generative Al and intelligent systems. It enhances digital literacy,
supports lifelong learning through hands-on Al applications and prepares students
for careers in Al-driven industries, research, and innovation.

Statement: This course fosters innovation by enabling students to develop Al
applications, conversational agents, and RAG systems for real-world challenges. It
promotes the adoption of advanced Al technologies, enhances productivity through
automation and data-driven solutions and supports sustainable advancements in

artificial intelligence.
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CAFY113 PREDICTIVE DATA ANALYTICS L

SDG: 9 3 0 0 3

COURSE OBJECTIVES:

COB 1: Understand the fundamentals of predictive analytics and its role in
decision-making.

COB 2: Familiarize students with data preparation and feature engineering
techniques for predictive models.

COB 3: Impart knowledge of statistical and machine learning methods for
prediction tasks.

COB 4: Inculcate the skills to examine predictive models using performance
metrics.

COB 5: Expose students to real-world applications of predictive analytics

solutions.
MODULE | INTRODUCTION 9
Overview—Evolution of Analytics : Descriptive, Diagnostic, Predictive and

Prescriptive Analytics —Predictive Analytics Framework—Cross Industry Standard
Process -Data Mining Methodology — Business Intelligence and Predictive Analytics
-Data Sources for Prediction — Data Warehouse and Data Lakes - Predictive
Analytics Lifecycle—Decision Support Systems—Data Governance and Data Quality
Management—Data Privacy and Regulatory Compliance—Risk Assessment and
Model Accountability-Challenges and Ethical Issues in Predictive Analytics .
MODULE II DATA PREPARATION AND FEATURE CONSTRUCTION 9
Data Collection and Data Integration Techniques — Data Quality Assessment and
Data Cleaning Strategies — Missing Value Analysis and Advanced Imputation
Methods — Outlier Detection and Treatment Techniques — Data Transformation and
Scale Methods — Data Normalization and Standardization — Feature Construction —
Feature Selection Methods: Filter, Wrapper and Embedded Approaches — Feature

Extraction Techniques — Dimensionality Reduction Methods — Principal Component
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Analysis — Singular Value Decomposition — Independent Component Analysis—
Representation Learning Concepts.

MODULE Il  PREDICTIVE MODELING TECHNIQUES 9
Predictive Model Process- Types of Techniques - Statistical Prediction Techniques:
Survival Analytics, Bayesian Predictive Model and Probabilistic Model-
Regularization Techniques: Ridge, Lasso and Elastic Net - Stochastic Techniques:
Markov Models and Hidden Models- Risk Analysis Techniques : Risk Model Credit
Score Techniques- Customer Analytics and Behavioral Techniques: Customer
Lifetime Value Prediction , Churn Prediction and Propensity Model- Forecasting and
Trend Prediction Techniques : Time Series Predictive Models - Model Selection and

Validation Techniques - Cross Validation Methods.

MODULE IV  TIME SERIES AND EXPLAINABLE ANALYSIS 9
Time Series Components and Patterns — Multivariate Time Series Analytics-
Stationarity and Transformations — Model Interpretability and Explainability — Feature
Importance Analytics — SHapley Additive Explanations — Local Interpretable
Model-Agnostic Explanations - Forecast Frameworks — ARIMA and Seasonal
ARIMA Models — Exponential Smooth Methods — Demand Forecast — Financial
Forecast — Forecast Accuracy Measures — Forecast Monitor and Drift Detection.
MODULEYV  APPLICATIONS AND CASE STUDIES 9
Automated Predictive Analytics —Generative Al in Predictive Analytics -Predictive
Analytics Platforms and Tools-Customer Churn Prediction —Sales and Demand
Forecast—Credit Risk Analytics — Fraud Detection Financial Reports—Healthcare
Outcome Prediction — Predictive Dashboards — Predictive Visualization-Predictive
Maintenance — Recommendation Systems — Time Series Forecast —Case Study:
Bank Credit Risk Assessment, Credit Card Fraud Detection, Manufacture and
E-Commerce Recommendation Systems.

L -45 ; TOTAL HOURS -45
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TEXT BOOKS:
1. Foster Provost and Tom Fawcett, “Data Science for Business”, O'Reilly
Media, 2024.

2. Shmueli, Bruce, Yahav, Patel and Lichtendahl, “Data Mining for Business
Analytics: Concepts, Techniques and Applications in Python”, 2nd Edition,
Wiley, 2023.

REFERENCES:

3. Max Kuhn and Kjell, “Feature Engineering and Selection: A Practical
Approach for Predictive Models”, CRC Press, Reprint Edition, 2024.

4. Trevor Hastie, Robert Tibshirani and Jerome Friedman, “The Elements of
Statistical Learning”, Springer, 2024.

5. Dean Abbott , “Applied Predictive Analytics: Principles and Techniques for the
Professional Data Analyst”, 2nd Edition, Wiley, 2023.

COURSE OUTCOMES:

CO1:  Acquire knowledge of frameworks and ethical considerations of predictive
analysis for decision making.

CO2: Perform data preprocessing, feature engineering and dimensionality
reduction for predictive models.

CO3: Build predictive models using statistical and machine learning techniques.

CO4: Evaluate and interpret optimize predictive models using performance
metrics, cross validation methods and Explainable Al approaches.

CO5:  Develop predictive analytics solutions for real-world business and societal
problems.

Board of Studies (BoS): Academic Council:

23" BoS of Computer Applications held Yet to approve in 26" ACM
on 09.07.2026.
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PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 PS0O2
co1 H M M M M H M H M
Co2 H H M M H H M H H
co3 H H H M H H H H H
CO4 M H M H H L L L M M H
CO5 M H H H H L L L L L L M H

SDG 9 : Build resilient Infrastructure, promote inclusive and sustainable industrialization
and foster innovation.

Statement: Predictive Data Analysis empowers organizations to make informed,
data-driven decisions by forecasting future trends and uncovering meaningful
patterns from large and complex datasets. The applications of advanced predictive
model techniques across diverse sectors, including healthcare, finance,
manufacturing, education and smart city development. It contributes to sustainable
industrial growth by enhancing operational efficiency, optimizing resource
utilization, improving risk management and supporting strategic decision-making

through intelligent analytics solutions.
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CAFY114 SOFT COMPUTING

SDG: 9 3 0 0 3

COURSE OBJECTIVES:

COB 1: Introduce the basic concepts in soft computing.

COB 2: Learning fuzzy logic and heuristic-based human experience.

COB 3: Understand the knowledge representation for expert systems.

COB 4: Analyse the concepts of neural network algorithms and its applications
to soft computing

COB 5: Design applications of soft computing using examples.

MODULE I KNOWLEDGE ENGINEERING 9

Data, information, and knowledge: Major issues in knowledge engineering — Data

analysis, data representation, and data transformation — Information structures

and knowledge representation — Methods for symbol manipulation and inference:

Inference as matching; inference as a search — Propositional logic — Predicate

logic: PROLOG - Production systems.

MODULE II FUZZY SYSTEMS 9

Fuzzy sets and fuzzy operations - Fuzziness and probability - conceptualising in

fuzzy terms - the extension principle - Fuzzy relations and fuzzy implications -

fuzzy propositions and fuzzy logic - Fuzzy rules, fuzzy inference methods,

fuzzification and defuzzification - Fuzzy systems as universal approximators -

Interpolation of fuzzy rules - Fuzzy information retrieval and fuzzy databases.

MODULE Il EXPERT SYSTEMS 9

Fuzzy expert systems - Uncertainties in knowledge-based systems: Probabilistic

methods - Nonprobabilistic methods for dealing with uncertainties -

Machine-learning methods for knowledge engineering - Pattern recognition and

classification, fuzzy clustering, image and speech processing - Fuzzy systems for

prediction - Control, monitoring, diagnosis, and planning - Optimization and

decision making.

MODULE IV NEURAL NETWORKS 9
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Real and artificial neurons — Supervised learning in neural networks: Perceptions
and multilayer perceptions — Radial basis functions, time-delay neural networks,
recurrent networks — Neural network models for unsupervised learning - Neural
networks as associative memories - Neural network toolkit- Octave - Clustering
and membership functions — Text representations.
MODULE V ADVANCED APPLICATIONS AND CASE STUDIES 9
ANFIS Applications — Fuzzy - Filtered Neural Networks — Fuzzy Sets and Genetic
Algorithm in Game Playing — Case Study: Soft Computing for Colour Recipe
Prediction - Multi-Objective VM Placement in a Green Cloud Data Center Using
GA, PSO algorithm - Artificial Intelligence in cloud computing.
L -45 ; TOTAL HOURS -45
TEXT BOOKS:
1. Foundations of Neural Networks, Fuzzy Systems, and Knowledge
Engineering, Nikola K. Kasabov, MIT Press, 2026.
2. J.S.R.Jang, C.T. Sun and E.Mizutani, Neuro-Fuzzy and Soft Computing, PHI
/ Pearson Education 2023.
REFERENCES:
1. Neural Networks and Learning Machines, (3rd Edn.), Simon Haykin, PHI
Learning, 2011.
2. Neuro-Fuzzy and soft Computing, J.-S. R. Jang, C.-T. Sun, and E. Mizutani,
PHI Learning, 20009.
COURSE OUTCOMES:
CO1: Identify and describe soft computing techniques and their roles in building
intelligent machines.
CO2: Perform fuzzy logic and reasoning to handle uncertainty and solve various
engineering problems.
CO3: Apply artificial algorithms to combinatorial optimization problems.
CO4: Evaluate and compare solutions by various soft computing approaches for a
given problem.

CO5: Develop Soft computing to solve problems in a variety of application domains.
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Board of Studies (BoS): Academic Council:

23" BoS of Computer Applications held Yet to approve in 26" ACM
on 09.07.2026.

PO | PO |PO|PO|PO|PO|PO|PO|PO| PO | PO | PO |PSO | PSO
1 2 3 4 5 6 7 8 9 10 1 12 1 2
co1 H M M L M H M
Cco2| H H M M M L H H
CO3 | H H M M H M H H
Co4 | M H M H M L M M H
COo5| H H H M H L L L L L M M H

SDG 9: Industry, Innovation and Infrastructure — Build resilient infrastructure,
promote inclusive and sustainable industrialization and foster innovation

Statement: The fuzzy logic and rule was taught in this course to understand the
insights and importance of soft computing will motivate the students to improve the
skills set up to the level of industrial standards.
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