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PART A - PROGRAM REGULATIONS

1. Vision & Mission of the University and the School / Department

1.1 Vision of the University

To be a Value-driven Global University, excelling beyond peers and creating
professionals of integrity and character, having concern and care for society.

1.2 Mission of the University

Commit to be an innovative and inclusive institution by seeking excellence in
teaching, research and knowledge-transfer.

Pursue Research and Development and its dissemination to the community,

at large.

Create, sustain and apply learning in an interdisciplinary environment with
consideration for ethical, ecological and economic aspects of nation building.
Provide knowledge-based technological support and services to the industry

in its growth and development.

To impart globally-applicable skill-sets to students through flexible course
offerings and support industry’s requirement and inculcate a spirit of new-
venture creation.

1.3 Vision of Presidency School of Computer Science and Engineering

To be a value based, practice-driven School of Computer Science and
Engineering, committed to developing globally-competent Engineers, dedicated

to developing cutting-edge technology, towards enhancing Quality of Life.

1.4 Mission of Presidency School of Computer Science and Engineering

e Cultivate a practice-driven environment, with computing-based
pedagogy, integrating theory and practice.

e Attract and nurture world-class faculty to excel in Teaching and Research,
in the realm of Computing Sciences.

e Establish state-of-the-art computing facilities, for effective Teaching and
Learning experiences.

e Promote Interdisciplinary Studies to nurture talent for global impact.

e Instill Entrepreneurial and Leadership Skills to address Social,

Environmental and Community-needs.

2. Preamble to the Program Regulations and Curriculum

This is the subset of Academic Regulations and it is to be followed as a requirement
for the award of B.Tech degree.



The Curriculum is designed to take into the factors listed in the Choice Based Credit
System (CBCS) with focus on Social Project Based Learning, Industrial Training, and
Internship to enable the students to become eligible and fully equipped for
employment in industries, choose higher studies or entrepreneurship.

In exercise of the powers conferred by and in discharge of duties assigned under
the relevant provision(s) of the Act, Statutes and Academic Regulations, 2025 of
the University, the Academic Council hereby makes the following Regulations.

3. Short Title and Applicability

a.

These Regulations shall be called the Bachelor of Technology Degree Program
Regulations and Curriculum 2022-2026.

b. These Regulations are subject to, and pursuant to the Academic Regulations.

These Regulations shall be applicable to the ongoing Bachelor of Technology
Degree Programs of the 2022-2026 batch, and to all other Bachelor of
Technology Degree Programs which may be introduced in future.

. These Regulations shall supersede all the earlier Bachelor of Technology Degree

Program Regulations and Curriculum, along with all the amendments thereto.

. These Regulations shall come into force from the Academic Year 2024-2025.

4. Definitions

In these Regulations, unless the context otherwise requires:

a.

Q@m0 a0

“"Academic Calendar” means the schedule of academic and miscellaneous
events as approved by the Vice Chancellor;

“"Academic Council” means the Academic Council of the University,
“"Academic Regulations” means the Academic Regulations, of the University;
“"Academic Term” means a Semester or Summer Term;

"Act” means the Presidency University Act, 2013,

"AICTE” means All India Council for Technical Education;

"Basket” means a group of courses bundled together based on the nature/type
of the course;

"BOE” means the Board of Examinations of the University;
"BOG” means the Board of Governors of the University;
"BOM” means the Board of Management of the University;

"BOS” means the Board of Studies of a particular Department/Program of Study
of the University;

"CGPA” means Cumulative Grade Point Average as defined in the Academic
Regulations;

. "Clause” means the duly numbered Clause, with Sub-Clauses included, if any,

of these Regulations;

n. “"COE” means the Controller of Examinations of the University;

"Course In Charge” means the teacher/faculty member responsible for
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developing and organising the delivery of the Course;

p. "Course Instructor” means the teacher/faculty member responsible for
teaching and evaluation of a Course;

g. "Course” means a specific subject usually identified by its Course-code and
Course-title, with specified credits and syllabus/course-description, a set of
references, taught by some teacher(s)/course-instructor(s) to a specific class
(group of students) during a specific Academic Term;

r. “Curriculum Structure” means the Curriculum governing a specific Degree
Program offered by the University, and, includes the set of Baskets of Courses
along with minimum credit requirements to be earned under each basket for a
degree/degree with specialization/minor/honours in addition to the relevant
details of the Courses and Course catalogues (which describes the Course
content and other important information about the Course). Any specific
requirements for a particular program may be brought into the Curriculum
structure of the specific program and relevant approvals should be taken from
the BOS and Academic Council at that time.

s. "DAC” means the Departmental Academic Committee of a concerned
Department/Program of Study of the University;

"DAC” means, the Departmental Academic Committee;
"Dean” means the Dean / Director of the concerned School;
"Dean” means the Dean of the concerned School;

"Degree Program” includes all Degree Programs;

"Degree Program” includes all Degree Programs;

<~ x s s &g¢®

"Department” means the Department offering the degree Program(s) /
Course(s) / School offering the concerned Degree Programs / other
Administrative Offices;

z. "Discipline” means specialization or branch of B.Tech. Degree Program;
aa."HOD” means the Head of the concerned Department;

bb."L-T-P-C” means Lecture-Tutorial-Practical-Credit - refers to the teaching -
learning periods and the credit associated;

cc. "MOOC” means Massive Open Online Courses;
dd."MOU” means the Memorandum of Understanding;
ee."NPTEL” means National Program on Technology Enhanced Learning;

ff. “"Parent Department” means the department that offers the Degree Program
that a student undergoes;

gg."Program Head” means the administrative head of a particular Degree
Program/s;

hh."Program Regulations” means the Bachelor of Technology Degree Program
Regulations and Curriculum, 2022-2026;

ii. “Program” means the Bachelor of Technology (B.Tech.) Degree Program;
Jj. "PSOE” means the Presidency School of Engineering;



kk."Registrar” means the Registrar of the University;

Il. "School” means a constituent institution of the University established for
monitoring, supervising and guiding, teaching, training and research activities
in broadly related fields of studies;

mm. "Section” means the duly numbered Section, with Clauses included in
that Section, of these Regulations;

nn."SGPA” means the Semester Grade Point Average as defined in the Academic
Regulations, 2021,

0o0. "Statutes” means the Statutes of Presidency University;

pp."Sub-Clause” means the duly numbered Sub-Clause of these Program
Regulations;

gq."'Summer Term” means an additional Academic Term conducted during the
summer break (typically in June-July) for a duration of about eight (08)
calendar weeks, with a minimum of thirty (30) University teaching days;

rr. "SWAYAM” means Study Webs of Active Learning for Young Aspiring Minds.
ss. "UGC” means University Grant Commission;

tt. "University” means Presidency University, Bengaluru,; and

uu."Vice Chancellor” means the Vice Chancellor of the University.

5. Program Description

The Bachelor of Technology Degree Program Regulations and Curriculum 2022-
2026 are subject to, and, pursuant to the Academic Regulations. These Program
Regulations shall be applicable to the following ongoing Bachelor of Technology
(B.Tech.) Degree Programs of 2022-2026 offered by the Presidency School of
Computer Science and Engineering (PSCS):

1. Bachelor of Technology in Computer Science and Engineering, abbreviated
as B.Tech. Computer Science and Engineering;

2. Bachelor of Technology in Computer Science and Technology (Big Data),
abbreviated as B.Tech. Computer Science and Technology (Big Data);

3. Bachelor of Technology in Computer Science and Engineering (Block
Chain), abbreviated as B.Tech. Computer Science and Engineering (Block
Chain);

4. Bachelor of Technology in Computer Science and Technology (Dev Ops),
abbreviated as B.Tech. Computer Science and Technology (Dev Ops);

5. Bachelor of Technology in Computer Science and Engineering (Cyber
Security), abbreviated as B.Tech. Computer Science and Engineering
(Cyber Security);

6. Bachelor of Technology in Computer Science and Engineering (Internet of
Things), abbreviated as B.Tech. Computer Science and Engineering
(Internet of Things);



7. Bachelor of Technology in Computer Science and Engineering (Data
Science), abbreviated as B.Tech. Computer Science and Engineering (Data
Science);

8. Bachelor of Technology in Computer Science and Technology (Artificial
Intelligence and Machine Learning), abbreviated as B.Tech. Computer
Science and Technology (Artificial Intelligence and Machine Learning);

9. Bachelor of Technology in Information Science and Technology, abbreviated
as B.Tech. Information Science and Technology;

10.Bachelor of Technology in Computer Science and Information Technology,
abbreviated as B.Tech. Computer Science and Information Technology;

11.Bachelor of Technology in Computer Science and Engineering (Networks),
abbreviated as B.Tech. Computer Science and Engineering (Networks);

12.Bachelor of Technology in Computer Engineering (Artificial Intelligence and
Machine Learning), abbreviated as B.Tech. Computer Engineering (Artificial
Intelligence and Machine Learning);

13.Bachelor of Technology in Information Science and Engineering (Artificial
Intelligence and Robotics), abbreviated as B.Tech. Information Science and
Engineering (Artificial Intelligence and Robotics); and

14.Bachelor of Technology in Computer Science and Engineering (Artificial
Intelligence and Machine Learning) abbreviated as B.Tech. Computer
Science and Engineering (Artificial Intelligence and Machine Learning);

5.1 These Program Regulations shall be applicable to other similar programs, which
may be introduced in future.

5.2 These Regulations may evolve and get amended or modified or changed
through appropriate approvals from the Academic Council, from time to time, and
shall be binding on all concerned.

5.3 The effect of periodic amendments or changes in the Program Regulations, on
the students admitted in earlier years, shall be dealt with appropriately and
carefully, so as to ensure that those students are not subjected to any unfair
situation whatsoever, although they are required to conform to these revised
Program Regulations, without any undue favour or considerations

6. Minimum and Maximum Duration

6.1 Bachelor of Technology Degree Program is a Four-Year, Full-Time Semester
based program. The minimum duration of the B.Tech. Program is four (04)
years and each year comprises of two academic Semesters (Odd and Even
Semesters) and hence the duration of the B.Tech. program is eight (08)
Semesters.



6.2 A student who for whatever reason is not able to complete the Program within
the normal period or the minimum duration (number of years) prescribed for
the Program, may be allowed a period of two years beyond the normal period
to complete the mandatory minimum credits requirement as prescribed by
the concerned Program Regulations and Curriculum. In general, the
permissible maximum duration (number of years) for completion of Program
is ‘N’ + 2 years, where ‘N’ stands for the normal or minimum duration
(number of years) for completion of the concerned Program as prescribed by
the concerned Program Regulations and Curriculum.

6.3 The time taken by the student to improve Grades/CGPA, and in case of
temporary withdrawal/re-joining (Refer to Clause Error! Reference source
not found. of Academic Regulations), shall be counted in the permissible
maximum duration for completion of a Program.

6.4 In exceptional circumstances, such as temporary withdrawal for medical
exigencies where there is a prolonged hospitalization and/or treatment, as
certified through hospital/medical records, women students requiring
extended maternity break (certified by registered medical practitioner), and,
outstanding sportspersons representing the University/State/India requiring
extended time to participate in National/International sports events, a further
extension of one (01) year may be granted on the approval of the Academic
Council.

6.5 The enrolment of the student who fails to complete the mandatory
requirements for the award of the concerned Degree (refer Section 19.Error!
Reference source not found. of Academic Regulations) in the prescribed
maximum duration (Sub-Clauses 18.1 and 18.2 of Academic Regulations),
shall stand terminated and no Degree shall be awarded.

7 Programme Educational Objectives (PEO)
After four years of successful completion of the program, the graduates shall be:

PEO1. Demonstrate as a Computer Engineering Professional with innovative
skills and moral and ethical values.

PEO2. Engage in lifelong learning through research and professional
development,

PEO3. Serve as a leader in the profession through consultancy, extension
activities or entrepreneurship.

8 Programme Outcomes (PO) and Programme Specific Outcomes (PSO)

8.1 Programme Outcomes (PO)



On successful completion of the Program, the students shall be able to:

PO1. Engineering Knowledge: Apply the knowledge of mathematics, science,
engineering fundamentals, and an engineering specialization to the
solution of complex engineering problems.

PO2. Problem Analysis: Identify, formulate, review research literature, and
analyse complex engineering problems reaching substantiated
conclusions using first principles of mathematics, natural sciences, and
engineering sciences.

PO3. Design/Development of Solutions: Design solutions for complex
engineering problems and design system components or processes that
meet the specified needs with appropriate consideration for the public
health and safety, and the cultural, societal, and environmental
considerations.

PO4. Conduct Investigations of Complex Problems: Use research-based
knowledge and research methods including design of experiments,
analysis and interpretation of data, and synthesis of the information to
provide valid conclusions.

PO5. Modern Tool Usage: Create, select, and apply appropriate techniques,
resources, and modern engineering and IT tools including prediction and
modeling to complex engineering activities with an understanding of the
limitations.

PO6. The Engineer and Society: Apply reasoning informed by the contextual
knowledge to assess societal, health, safety, legal and cultural issues
and the consequent responsibilities relevant to the professional
engineering practice.

PO7. Environment and Sustainability: Understand the impact of the
professional engineering solutions in societal and environmental
contexts, and demonstrate the knowledge of, and need for sustainable
development.

PO8. Ethics: Apply ethical principles and commit to professional ethics and
responsibilities and norms of the engineering practice.

PO9. Individual and Team Work: Function effectively as an individual, and
as a member or leader in diverse teams, and in multidisciplinary
settings.

PO10. Communication: Communicate effectively on complex engineering
activities with the engineering community and with society at large,
such as, being able to comprehend and write effective reports and
design documentation, make effective presentations, and give and
receive clear instructions.

PO11. Project Management and Finance: Demonstrate knowledge and
understanding of the engineering and management principles and apply
these to one’s own work, as a member and leader in a team, to manage
projects and in multidisciplinary environments.
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PO12. Life-Long Learning: Recognize the need for, and have the preparation

and ability to engage in independent and life-long learning in the
broadest context of technological change.

8.2 Program Specific Outcomes (PSOs):

On successful completion of the Program, the students shall be able to:

PSO 01: Employability

Develop technical and managerial skills that enhance
employability and prepare graduates for successful careers in
the field of Information Science and Engineering.

PSO 02: Research

Gain a strong theoretical foundation in core courses, enabling
the application of knowledge to solve real-world problems
through research and innovation.

PSO 3: Ethics and Entrepreneurship

Demonstrate leadership, teamwork, and ethical responsibility
while leveraging technology for entrepreneurial ventures and
sustainable societal impact.

9 Admission Criteria (as per the concerned Statutory Body)

The University admissions shall be open to all persons irrespective of caste, class,
creed, gender or nation. All admissions shall be made on the basis of merit in the
qualifying examinations; provided that forty percent of the admissions in all
Programs of the University shall be reserved for the students of Karnataka State
and admissions shall be made through a Common Entrance Examination conducted
by the State Government or its agency and seats shall be allotted as per the merit
and reservation policy of the State Government from time to time. The admission
criteria to the B.Tech. Program is listed in the following Sub-Clauses:

9.1

9.2

An applicant who has successfully completed Pre-University course or Senior
Secondary School course (+2) or equivalent such as (11+1), 'A' level in
Senior School Leaving Certificate Course from a recognized university of India
or outside or from Senior Secondary Board or equivalent, constituted or
recognized by the Union or by the State Government of that Country for the
purpose of issue of qualifying certificate on successful completion of the
course, may apply for and be admitted into the Program.

Provided further, the applicant must have taken Physics and Mathematics as
compulsory subjects in the Pre-University / Higher Secondary / (10+2) /
(11+1) examination, along with either Chemistry / Biology / Electronics /
Computer Science / Biotechnology subject, and, the applicant must have
obtained a minimum of 45% of the total marks (40% in case of candidates
belonging to the Reserved Category as classified by the Government of
Karnataka) in these subjects taken together.
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9.3

9.4

9.5

9.6

9.7

9.8

The applicant must have appeared for Joint Entrance Examinations (JEE) Main
/ JEE (Advanced) / Karnataka CET / COMED-K, or any other State-level
Engineering Entrance Examinations.

Reservation for the SC / ST and other backward classes shall be made in
accordance with the directives issued by the Government of Karnataka from
time to time.

Admissions are offered to Foreign Nationals and Indians living abroad in
accordance with the rules applicable for such admission, issued from time to
time, by the Government of India.

Candidates must fulfil the medical standards required for admission as
prescribed by the University.

If, at any time after admission, it is found that a candidate had not in fact
fulfilled all the requirements stipulated in the offer of admission, in any form
whatsoever, including possible misinformation and any other falsification, the
Registrar shall report the matter to the Board of Management (BOM),
recommending revoking the admission of the candidate.

The decision of the BOM regarding the admissions is final and binding.

10 Lateral Entry / Transfer Students requirements

10.1 Lateral Entry

The University admits students directly to the second year (3™ Semester) of
the B.Tech. Degree program as per the provisions and/or regulations of the
Government of Karnataka pertaining to the “Lateral Entry” scheme announced
by the Government from time to time. Further, the general conditions and rules
governing the provision of Lateral Entry to the B.Tech. Program of the
University are listed in the following Sub-Clauses:

10.1.1Admission to 2" year (3™ Semester) of the B.Tech. Degree program
shall be open to the candidates who are holders of a 3-year Diploma in
Engineering (or equivalent qualification as recognized by the
University), who have secured not less than forty-five percentage (45%)
marks in the final year examination (5" and 6% Semesters of the
Diploma Program) in the appropriate branch of Engineering. Provided
that, in case of SC / ST and OBC candidates from Karnataka the
minimum marks for eligibility shall be forty percent (40%).

10.1.2Provided further that, candidates seeking Lateral Entry may be required
to complete specified bridge Courses as prescribed by the University.
Such bridge Courses, if any, shall not be included in the CGPA
computations.
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10.1.3All the existing Regulations and Policies of the University shall be binding
on all the students admitted to the Program through the provision of
Lateral Entry.

10.1.4The Course requirements prescribed for the 1%t Year of the B.Tech.
Program shall be waived for the student(s) admitted through Lateral
Entry and the duration of the B.Tech. Program for such students is three
(03) years, commencing from the 3™ Semester (commencement of the
2" Year) of the B.Tech. Program and culminating with the 8t Semester
(end of the 4% Year) of the B.Tech. Program.

10.1.5Provided that, if a Lateral Entry student misses any mandatory program
specific courses that are typically offered in the 1t year (1st or 2™
semesters), then those courses must be cleared by the students as soon
as possible, preferably during the Summer Term.

10.1.6The existing Program Regulations of the concerned Program to which
the student is admitted through the provision of Lateral Entry shall be
binding on the student with effect from the 3@ Semester of the Program.
i.e., the Program Structure and Curriculum from the 3™ to 8™ Semesters
of the Program concerned shall be binding on the student admitted
through Lateral Entry. Further, any revisions / amendments made to the
Program Regulations thereafter, shall be binding on all the students of
the concerned Program.

10.1.7All the Courses (and the corresponding number of Credits) prescribed
for the 1%t Year of the concerned B.Tech. Program shall be waived for the
student(s) admitted to the concerned B.Tech Program through Lateral
Entry. Further, the Minimum Credit Requirements for the award of the
B.Tech. Degree in the concerned Program shall be prescribed /
calculated as follows:

The Minimum Credit Requirements for the award of the Bachelor of
Technology (B.Tech.) Degree prescribed by the concerned Bachelor of
Technology Degree Program Regulations and Curriculum, 2024-2028,
minus the number of Credits prescribed / accepted by the Equivalence
Committee for the 1%t Year (1%t and 2" Semesters) of the B.Tech.
Program.

13



For instance, if the Minimum Credit Requirements for the award of the
Bachelor of Technology (B.Tech.) Degree as prescribed by the
Regulations for B.Tech. (Information Science and Engineering) is “N”
Credits, and, if the total credits prescribed in the 1t Year (total credits
of the 1%t and 2" Semesters) of the Program concerned is “M” Credits,
then the Minimum Credit Requirements for the award of the B.Tech. in
Information Science and Engineering for a student who joins the
Program through the provision of the Lateral Entry, shall be "N - M”
Credits.

10.1.8Further, no other waiver except the Courses prescribed for the 15t year
of the B.Tech. Program of the University shall be permissible for students
joining the B.Tech. Program through the provision of Lateral Entry.

10.2 Transfer of student(s) from another recognized University to the 2"
year (3" Semester) of the B.Tech. Program of the University

A student who has completed the 1%t Year (i.e., passed in all the Courses / Subjects
prescribed for the 1t Year) of the B.Tech. / B.E. / B.S., Four-Year Degree Program
from another recognized University, may be permitted to transfer to the 2" Year
(3 Semester) of the B.Tech. Program of the University as per the rules and
guidelines prescribed in the following Sub-Clauses:

10.2.1 The concerned student fulfils the criteria specified in Sub-Clauses 2.3.1,
2.3.2 and 2.3.3.

10.2.2 The student shall submit the Application for Transfer along with a non-
refundable Application Fee (as prescribed by the University from time to
time) to the Presidency University no later than July 10 of the concerned
year for admission to the 2" Year (3™ Semester) B.Tech. Program
commencing on August 1 on the year concerned.

10.2.3 The student shall submit copies of the respective Marks Cards / Grade
Sheets / Certificates along with the Application for Transfer.

10.2.4 The transfer may be provided on the condition that the Courses and Credits
completed by the concerned student in the 15t Year of the B.Tech. / B.E. /
B.S. Four Degree Program from the concerned University, are declared
equivalent and acceptable by the Equivalence Committee constituted by the
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Vice Chancellor for this purpose. Further, the Equivalence Committee may
also prescribe the Courses and Credits the concerned students shall have to
mandatorily complete, if admitted to the 2" Year of the B.Tech. Program of
the University.

10.2.5 The Branch / Discipline allotted to the student concerned shall be the
decision of the University and binding on the student.

11 Change of Branch / Discipline / Specialization

A student admitted to a particular Branch of the B.Tech. Program will normally
continue studying in that Branch till the completion of the program. However,
the University reserves the right to provide the option for a change of Branch,
or not to provide the option for a change of Branch, at the end of 15 Year of
the B.Tech. Program to eligible students in accordance with the following rules
and guidelines: framed by the University from time to time.

11.1

11.2

11.3

11.4

11.5

Normally, only those students, who have passed all the Courses
prescribed for the 1% Year of the B.Tech. Program and obtained a CGPA
of not less than 6.50 at the end of the 2" Semester, shall be eligible for
consideration for a change of Branch.

Change of Branch, if provided, shall be made effective from the
commencement of the 3™ Semester of the B.Tech. Program. There shall
be no provision for change of Branch thereafter under any circumstances
whatsoever.

The student provided with the change of Branch shall fully adhere to and
comply with the Program Regulations of the concerned Branch of the
B.Tech. Program, the Fee Policy pertaining to that Branch of the B.Tech.
Program, and, all other rules pertaining to the changed Branch existing
at the time.

Change of Branch once made shall be final and binding on the student.
No student shall be permitted, under any circumstances, to refuse the
change of Branch offered.

The eligible student may be allowed a change in Branch, strictly in order
of inter se merit, subject to the conditions given below:
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11.5.1The actual number of students in the 3 Semester in any particular
Branch to which the transfer is to be made, should not exceed the
intake fixed by the University for the concerned Branch;

11.5.2The actual number of students in any Branch from which transfer
is being sought does not fall below 75% of the total intake fixed
by the University for the concerned Branch.

The process of change of Branch shall be completed within the first five days of
Registration for the 3@ Semester of the B.Tech. Program.

12 Specific Regulations regarding Assessment and Evaluation (including the
Assessment Details of NTCC Courses, Weightages of Continuous
Assessment and End Term Examination for various Course Categories)

12.1 The academic performance evaluation of a student in a Course shall be
according to the University Letter Grading System based on the class
performance distribution in the Course.

12.2 Academic performance evaluation of every registered student in every
Course registered by the student is carried out through various components
of Assessments spread across the Semester. The nature of components of
Continuous Assessments and the weightage given to each component of
Continuous Assessments (refer Clause 12.5) shall be clearly defined in the
Course Plan for every Course, and approved by the DAC.

12.3 Format of the End-Term examination shall be specified in the Course Plan.

12.4 Grading is the process of rewarding the students for their overall
performance in each Course. The University follows the system of Relative
Grading with statistical approach to classify the students based on the
relative performance of the students registered in the concerned Course
except in the following cases:

« Non-Teaching Credit Courses (NTCC)
« Courses with a class strength less than 30

Absolute grading method may be adopted, where necessary with prior
approval of concerned DAC.

Grading shall be done at the end of the Academic Term by considering the
aggregate performance of the student in all components of Assessments
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prescribed for the Course. Letter Grades (Clause Error! Reference source
not found.) shall be awarded to a student based on her/his overall
performance relative to the class performance distribution in the concerned
Course. These Letter Grades not only indicate a qualitative assessment of
the student’s performance but also carry a quantitative (numeric) equivalent
called the Grade Point.

12.5 Assessment Components and Weightage

Table 1: Assessment Components and Weightage

Credit (7. Mid-Term End-term
Percenta .
Struct T ———————————————— T

ure [L- Mge:( Practic Theor | Practi Theo Practi ct Exam Conducted
T-P-C] arks al y cal ry cal by

Percenta
3-0-0- [P — - == - S - - % | Mid-Term &End
Term by CoE
Marks 50 - 50 - 100 - - 200
Percenta 12.50% 12.50 | 12.50 | 12.50 25% 25% : 100 Mid-Term & End
ge % % % % Term by CoE *
Except for full
Marks 25 25 25 25 50 50 - 200 stack courses
Percenta 100
go - 25% 10% 40% 5% 20% - % Mid-Term & End
Term by School
Marks - 25 10 40 5 20 - 100
Percenta 12.50 100
. 12.50% % 10% 15% 20% 30% - % *Mid-Term & End
Term by CoE
Marks 25 25 20 30 40 60 - 200
Sl . 50% o o o 50% 1:/)0 Project evaluated
ge - °® | bylCat School
Marks - 50 - - - - 50 | 100 el
Percenta 100
ge ) 100% B B . B B % | Only CA at School
Level
Marks - 100 - - - - - 100
Percenta 12.50 100
. 12.50% % 15% 10% 30% 20% - % Mid-Term & End
Term by CoE
Marks 25 25 30 20 60 40 - 200
P t 25 25% 50%
ercentage | . B ° ; ° B " 100% Mid-Term & End
Term by CoE
Marks 50 - 50 - 100 - - 200
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*CSE3150-Front End Full stack development
CSE3151-Java Full Stack Development
CSE3152-.Net Full Stack development

The exact weightages of Evaluation Components shall be clearly specified in
the concerned PRC and respective Course Plan.

Normally, for Practice/Skill based Courses, without a defined credit structure

(L-T-P)

[NTCC], but with assigned Credits (as defined in Clause Error!

Reference source not found. of the Academic Regulations), the method
of evaluation shall be based only on Continuous Assessments. The various
components of Continuous Assessments, the distribution of weightage
among such components, and the method of evaluation/assessment, shall
be as decided and indicated in the Course Plan/PRC. The same shall be
approved by the respective DAC.

12.6 Minimum Performance Criteria:

12.6.1

12.6.2

12.6.3

Theory only Course and Lab/Practice Embedded Theory
Course

A student shall satisfy the following minimum performance criteria
to be eligible to earn the credits towards the concerned Course:

a. A student must obtain a minimum of 30% of the total
marks/weightage assigned to the End Term Examinations in the
concerned Course.

b. The student must obtain a minimum of 40% of the AGGREGATE
of the marks/weightage of the components of Continuous
Assessments, Mid Term Examinations and End Term
Examinations in the concerned Course.

Lab/Practice only Course and Project Based Courses

The student must obtain a minimum of 40% of the AGGREGATE of
the marks/weightage of all assessment components in the
concerned Course.

A student who fails to meet the minimum performance criteria
listed above in a Course shall be declared as “Fail” and given “F”
Grade in the concerned Course. For theory Courses, the student
shall have to re-appear in the "“Make-Up Examinations” as
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scheduled by the University in any subsequent semester, or, re-
appear in the End Term Examinations of the same Course when it
is scheduled at the end of the following Semester or Summer Term,
if offered. The marks obtained in the Continuous Assessments
(other than the End Term Examination) shall be carried forward
and be included in computing the final grade, if the student secures
the minimum requirements (as per Clause 12.6.1, 12.6.2) in the
“Make-Up Examinations” of the concerned Course. Further, the
student has an option to re-register for the Course and clear the
same in the summer term/ subsequent semester if he/she wishes
to do so, provided the Course is offered.

13 Additional clarifications - Rules and Guidelines for Transfer of Credits
from MOOC, etc. - Note: These are covered in Academic Regulations

The University allows students to acquire credits from other Indian or foreign
institutions and/or Massive Open Online Course (MOOC) platforms, subject to
prior approval. These credits may be transferred and counted toward fulfilling
the minimum credit requirements for the award of a degree. The process of
transfer of credits is governed by the following rules and guidelines:

13.1 The transfer of credits shall be examined and recommended by the
Equivalence Committee (Refer Error! Reference source not found.) and
approved by the Dean - Academics.

13.2 Students may earn credits from other Indian or foreign
Universities/Institutions with which the University has an MOU, and that
MOU shall have specific provisions, rules and guidelines for transfer of
credits. These transferred credits shall be counted towards the minimum
credit requirements for the award of the degree.

13.3 Students may earn credits by registering for Online Courses offered by
Study Web of Active Learning by Young and Aspiring Minds (SWAYAM) and
National Program on Technology Enhanced Learning (NPTEL), or other such
recognized Bodies/ Universities/Institutions as approved by the concerned
BOS and Academic Council from time to time. The concerned School/Parent
Department shall publish/include the approved list of Courses and the rules
and guidelines governing such transfer of credits of the concerned Program
from time to time. The Rules and Guidelines for the transfer of credits
specifically from the Online Courses conducted by SWAYAM/ NPTEL/ other
approved MOOCs are as stated in the following Sub-Clauses:

13.3.1 A student may complete SWAYAM/NPTEL/other approved MOOCs
as mentioned in Clause 13.3 and transfer equivalent credits to
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13.3.2

13.3.3

13.3.4

13.3.5

13.3.6

13.3.7

13.3.8

partially or fully complete the mandatory credit requirements of
Discipline Elective Courses and/or the mandatory credit
requirements of Open Elective Courses as prescribed in the
concerned Curriculum Structure. However, it is the sole
responsibility of the student to complete the mandatory credit
requirements of the Discipline Elective Courses and the Open
Elective Courses as prescribed by the Curriculum Structure of the
concerned Program.

SWAYAM/NPTEL/ other approved MOOCs as mentioned in Clause
13.3 shall be approved by the concerned Board of Studies and
placed (as Annexures) in the concerned PRC.

Parent Departments may release a list of SWAYAM/NPTEL/other
approved MOOCs for Pre-Registration as per schedule in the
Academic Calendar or through University Notification to this effect.

Students may Pre-Register for the SWAYAM/NPTEL/other approved
MOOQCs in the respective Departments and register for the same
Courses as per the schedule announced by respective Online
Course Offering body/institute/ university.

A student shall request for transfer of credits only from such
approved Courses as mentioned in Sub-Clause 13.3.2 above.

SWAYAM/NPTEL/other approved MOOCs Courses are considered
for transfer of credits only if the concerned student has successfully
completed the SWAYAM/NPTEL/other approved MOOCs and
obtained a certificate of successful/satisfactory completion.

A student who has successfully completed the approved
SWAYAM/NPTEL/ other approved MOOCs and wants to avail the
provision of transfer of equivalent credits, must submit the original
Certificate of Completion, or such similar authorized documents to
the HOD concerned, with a written request for the transfer of the
equivalent credits. On verification of the Certificates/Documents
and approval by the HOD concerned, the Course(s) and equivalent
Credits shall forwarded to the COE for processing of results of the
concerned Academic Term.

The credit equivalence of the SWAYAM/NPTEL/other approved
MOOCs are based on Course durations and/or as recommended by
the Course offering body/institute/university. The Credit
Equivalence mapped to SWAYAM/ NPTEL approved Courses based
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on Course durations for transfer of credits is summarised in Table
shown below. The Grade will be calculated from the marks received
by the Absolute Grading Table Error! Reference source not
found..

Table 2: Durations and Credit Equivalence for Transfer of
Credits from SWAYAM-NPTEL/ other approved MOOC
Courses

Sl. ] ] )

No. Course Duration Credit Equivalence
4 Weeks 1 Credit
8 Weeks 2 Credits
12 Weeks 3 Credits

13.3.9 The maximum permissible number of credits that a student may
request for credit transfer from MOOCs shall not exceed 20% of
the mandatory minimum credit requirements specified by the
concerned Program Regulations and Curriculum for the award of
the concerned Degree.

13.3.10The University shall not reimburse any fees/expense; a student
may incur for the SWAYAM/NPTEL/other approved MOOCs.

13.4 The maximum number of credits that can be transferred by a student shall be
limited to forty percent (40%) of the mandatory minimum credit
requirements specified by the concerned Program Regulations and
Curriculum for the award of the concerned Degree. However, the grades
obtained in the Courses transferred from other Institutions/MOQOCs, as
mentioned in this Section (17.Error! Reference source not found.), shall
not be included in the calculation of the CGPA.

PART B: PROGRAM STRUCTURE

14. Structure / Component with Credit Requirements Course Baskets &
Minimum Basket wise Credit Requirements

The B.Tech. (Information Science and Engineering) Program Structure (2022-2026)
totalling 162 credits. Table 7 summarizes the type of baskets, number of courses under
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each basket and the associated credits that are mandatorily required for the
completion of the Degree.

Table 3: B.Tech. (Information Science and Engineering) 2022-2026:
Summary of Mandatory Courses and Minimum Credit Contribution from
various Baskets

Baskets Credit Contribution
SCHOOL CORE 61
PROGRAM CORE 60
DISCIPLINE ELECTIVE 30
OPEN ELECTIVE 9
TOTAL CREDITS Min. 160

In the entire Program, the practical and skill based course component contribute to
an extent of approximately 57% out of the total credits of 160 for B.Tech.
(Information Science and Engineering) program of four years’ duration.

15. Minimum Total Credit Requirements of Award of Degree

As per the AICTE guidelines, a minimum of 160 credits is required for the award of a
B.Tech. degree.

16. Other Specific Requirements for Award of Degree, if any, as
prescribed by the Statutory Bodies,

16.1 The award of the Degree shall be recommended by the Board of
Examinations and approved by the Academic Council and Board of
Management of the University.

16.2 A student shall be declared to be eligible for the award of the concerned
Degree if she/he:

a. Fulfilled the Minimum Credit Requirements and the Minimum Credits
requirements under various baskets;

b. Secure a minimum CGPA of 4.50 in the concerned Program at the end of
the Semester/Academic Term in which she/he completes all the
requirements for the award of the Degree as specified in Sub-Clause a of
Academic Regulations;

c. No dues to the University, Departments, Hostels, Library, and any other
such Centers/ Departments of the University; and

d. No disciplinary action is pending against her/him.
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PART C: CURRICULUM STRUCTURE

17. Curriculum Structure — Basket Wise Course List (not Semester Wise)
List of Courses Tabled - aligned to the Program Structure
(Course Code, Course Name, Credit Structure (LTPC), Contact Hours,
Course Basket, Type of Skills etc., as applicable).

Table 3.1 : List of School Core
S.No Course Name
1 Calculus and Linear Algebra 3 0
2 Optoelectronics and Device Physics 2 0 2 3
3 Elements of Electronics Engineering 3 0 2 4
Foundation of English/ Technical
4 English 1 0 2 2
5 Introduction to soft skills 0 0 2 1
Innovative Projects - Arduino using
6 Embedded 'C' 0 0 4 2
7 Environmental Science 1 0 2 0
8 Applied Statistics 1 0 2 2
9 Basic Engineering Sciences 2 0 0 2
10 Engineering Graphics 2 0 0 2
11 Problem Solving using JAVA 1 0 4 3
12 Technical English/ Advanced English 0 2 2
13 Soft Skills for Engineers 0 0 2
14 Kali Kannada / Thili Kannada 1 0 0 1
Transform Techniques, Partial
Differential Equations and Their
15 Applications 3 0 0 3
16 Programming in Python 1 0 4 3
17 Data Structures and Algorithms 3 0 2 4
18 Introduction to Aptitude 0 0 2 1
19 Numerical Methods for Engineers 1 0 2 2
20 Aptitude Training - Intermediate 0 0 2 1
21 Innovative Projects Using Raspberry Pi - 0 - 1
22 Logical and Critical Thinking 0 0 2 1
Mastering Object-Oriented Concepts
23 in Python 0 0 2 1
24 Aptitude for Employability 0 0 2 1
Data Structure and Web Development
25 with Python 0 0 2 1
26 Capstone Project - - - 4
27 Preparedness for Interview 0 0 2 1
28 Internship - - - 8




Total No. of Credits 6
1
Table 3.2 : List of Program Core Courses

S. Course Name L T P C
No
1 Digital Design 2 0 2 3
2 Web Technologies 2 0 2 3
3 Software Engineering 3 0 0 3
4 Design and Analysis of Algorithms 3 0 0 3
5 Introduction to Robotics and Automation 3 0 0 3
6 Theory of Computation 3 0 0 3
0 Computer Organization and Architecture 3 0 0 3
8 Database Management Systems 2 0 2 3
9 Signals and Systems 3 0 0 3
10 Data Communications and Computer

Networks 8 0 0 3
11 Microcontroller Applications 2 0 2 3
12 Computer Vision 2 0 2 3
13 Ethical Hacking 1 0 4 3
14 Artificial Intelligence and Machine

Learning ¢ 2 0 2 3
15 Deep Learning 2 0 2 3
16 Operating Systems with Linux Internals 2 0 2 3
17 Information Retrieval 3 0 0 3
18 Pattern Recognition 2 0 2 3
19 Automation Design and Development 2 0 2 3
20 Information Theory and Coding 3 0 0 3

60
Total No. of Credits

18.

Practical / Skill based Courses - Internships / Thesis / Dissertation /
Capstone Project Work / Portfolio / Mini project

Practical / Skill based Courses like internship, project work, capstone project,
research project / dissertation, and such similar courses, where the pedagogy does
not lend itself to a typical L-T-P-C Structure as defined in Clause 5.1 of the Academic
Regulations, are simply assigned the number of Credits based on the quantum of
work / effort required to fulfill the learning objectives and outcomes prescribed for
the concerned Courses. Such courses are referred to as Non-Teaching Credit
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Courses (NTCC). These Courses are designed to provide students with hands-on
experience and skills essential for their professional development. These courses
aim to equip students with abilities in problem identification, root cause analysis,
problem-solving, innovation, and design thinking through industry exposure and
project-based learning. The expected outcomes are first level proficiency in
problem solving and design thinking skills to better equip B.Tech. graduates for
their professional careers. The method of evaluation and grading for the Practical
/ Skill based Courses shall be prescribed and approved by the concerned
Departmental Academic Committee (refer Annexure A of the Academic
Regulations, 2021). The same shall be prescribed in the Course Handout.

18.1 Internship

A student may undergo an Internship for a period of 4-6 weeks in an industry
/ company or academic / research institution during the Semester Break
between 4% and 5% Semesters or 6™ and 7™ Semesters, subject to the
following conditions:

18.1.1.1 The Internship shall be in conducted in accordance with the
Internship Policy prescribed by the University from time to time.

18.1.1.2 The selection criteria (minimum CGPA, pass in all Courses as on
date, and any other qualifying criteria) as applicable / stipulated by the
concerned Industry / Company or academic / research institution for
award of the Internship to a student;

18.1.1.3 The number of Internships available for the concerned Academic
Term. Further, the available number of internships shall be awarded to
the students by the University on the basis of merit using the CGPA
secured by the student. Provided further, the student fulfils the criteria,
as applicable, specified by the Industry / Company or academic /
research institution providing the Internship, as stated in Sub-Clause
2.6.1.2 above.

18.1.1.4 A student may opt for Internship in an Industry / Company or
academic / research institution of her / his choice, subject to the
condition that the concerned student takes the responsibility to arrange
the Internship on her / his own. Provided further, that the Industry /
Company or academic / research institution offering such Internship
confirms to the University that the Internship shall be conducted in
accordance with the Program Regulations and Internship Policy of the
University.
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18.1.1.5 A student selected for an Internship in an industry / company or
academic / research institution shall adhere to all the rules and
guidelines prescribed in the Internship Policy of the University.

18.2 Project Work

A student may opt to do a Project Work for a period of 4-6 weeks in an
Industry / Company or academic / research institution or the University
Department(s) as an equivalence of Internship during the Semester Break
between 4™ and 5% Semesters or 6% and 7t" Semesters or during the 5% / 6t
/ 7" Semester as applicable, subject to the following conditions:

18.2.1.1 The Project Work shall be approved by the concerned HOD and be
carried out under the guidance of a faculty member.

18.2.1.2 The student may do the project work in an Industry / Company or
academic / research institution of her / his choice subject to the above
mentioned condition (Sub-Clause 2.6.2.1). Provided further, that the
Industry / Company or academic / research institution offering such
project work confirms to the University that the project work will be
conducted in accordance with the Program Regulations and
requirements of the University.

18.3 Capstone Project

A student may undergo a Capstone Project for a period of 12-14 weeks in an
industry / company or academic / research institution in the 7t" / 8" Semester
as applicable, subject to the following conditions:

18.3.1.1 The Capstone Project shall be in conducted in accordance with the
Capstone Project Policy prescribed by the University from time to time.

18.3.1.2 The selection criteria (minimum CGPA, pass in all Courses as on
date, and any other qualifying criteria) as applicable / stipulated by the
concerned Industry / Company or academic / research institution for
award of the Capstone Project to a student;

18.3.1.3 The number of Capstone Project available for the concerned
Academic Term. Further, the available number of Capstone Project shall
be awarded to the students by the University on the basis of merit using
the CGPA secured by the student. Provided further, the student fulfils
the criteria, as applicable, specified by the Industry / Company or
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academic / research institution providing the Capstone Project, as
stated in Sub-Clause 2.6.3.2 above.

18.3.1.4 A student may opt for Capstone Project in an Industry / Company
or academic / research institution of her / his choice, subject to the
condition that the concerned student takes the responsibility to arrange
the I Capstone Project on her / his own. Provided further, that the
Industry / Company or academic / research institution offering such
Capstone Project confirms to the University that the Capstone Project
shall be conducted in accordance with the Program Regulations and
Internship Policy of the University.

18.3.1.5 A student selected for a Capstone Project in an industry / company
or academic / research institution shall adhere to all the rules and
guidelines prescribed in the Capstone Project Policy of the University.

18.4 Research Project / Dissertation

A student may opt to do a Research Project / Dissertation for a period of 12-
14 weeks in an Industry / Company or academic / research institution or the
University Department(s) as an equivalence of Capstone Project, subject to
the following conditions:

18.4.1.1 The Research Project / Dissertation shall be approved by the
concerned HOD and be carried out under the guidance of a faculty
member.

The student may do the Research Project / Dissertation in an Industry / Company or
academic / research institution of her / his choice subject to the above mentioned
condition (Sub-Clause 2.6.4.1). Provided further, that the Industry / Company or
academic / research institution offering such Research Project / Dissertation confirms to
the University that the Research Project / Dissertation work will be conducted in
accordance with the Program Regulations and requirements of the University.

19. List of Elective Courses under various Specialisations / Stream Basket
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Table 3.6: Professional Electives Courses/Specialization Tracks — Minimum of 12
credits is to be earned by the student in a particular track and overall 18 credits.

Track 1 - Mechatronics Basket

MEC3062 Hydraulics and Pneumatics S
1
MEC3038 Smart Manufacturing EM
2
MEC3074 | Autonomous Systems and Drones F/S
3
MEC3099 | Autonomous Mobile Robots
4 F/IS
MEC3034 Computer Integrated Manufacturing S/E
M
5
Track 2 - Electrical Systems Basket
1 | EEE2019 Power Electronics E EEE1001
2 | EEE3053 Elect.rlca.l Drive Systems for Robotic F/E EEE3016
Applications M
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Industrial Automation with PLC and F/
3 | EEE3015 SCADA EM - -
4 | EEE3052 Control Systems for Robotic Applications F/S | - MAT1002
Track 3 - Electronics Basket
. . F/ H
1 | ECE3023 Speech Signal Processing eM | p -
F/ E
2 | ECE3037 MEMS and Nanotechnology EM | s EEE1001
H -
S/ P
3 | ECE3084 loT Robots EM /
/EN | E
S
H -
P
/
. S/ G
4 | ECE3070 Wearable Prosthetics and Robots EM s
/
E
S
L . S/ H
5 | ECE3071 Applications of Brain Computer Interfaces EM p

Track 4 - Robotics Basket
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CSE2027 Fundamentals of Data Analytics 3|10]|3 | S/E
M/E

1 N -
CSE2026 Data Handling and Visualization 212 |3]| FS

2 - | CSE2027
CSE3036 Predictive Analytics 21213 S

3 - | CSE2026
CSE3013 Machine Vision 212 |3| FS | - -

4
CSE2045 Robot Operating System 2|2 |3]| FS

5 - | MEC3073
CSE2060 Information security and Management 3|10|3]| EM

6 - | MAT1001

Track 5 — Artificial Intelligence and Machine Learning Basket
1 Knowledge Engineering and Expert Systems 3 0 0 3
2 Reinforcement Learning 3 0 0 3
3 Autonomous Navigation and Vehicles 3 0 0 3
4 Fundamentals of Natural Language Processing 3 0 0 3
5 Al for Healthcare 3 0 0 3
6 Advanced Natural Language Processing 3 0 0 3
7 Stochastic Decision Making 3 0 0 3
8 Ethics of Artificial Intelligence 3 0 0 3
9 Trustworthy Machine Learning 3 0 0 3
10 | Generative Al 3 |0 (0 |3
11 | Business Intelligence and Analytics 3 0 0 3

Track 6 - Big Data Basket
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Data Mining

Domain Specific Predictive Analytics

Data Warehousing and its Applications

No SQL Databases

Big Data Technologies

Mining Massive Datasets

Web Intelligence and Analytics.

Streaming Data Analytics

O O N|OUN| PR WNH

Information Visualization

[y
o

Big Data Security and Privacy.

WININININININWIW|W

oO|Oo|lO|0O|0O|O|O|O|O|O

OINININ|IN|IMNINO|O|O

WWWWWWwWWw Wwww

Track

7 - Block Chain Basket

Blockchain for Public Sector

Crypto Currency Technology

Emerging Areas in Blockchain

Industry Use Cases using Blockchain

Foundations of Blockchain Technology

Blockchain Technology and Applications

Smart Contract and Solidity

XN~ WN

Distributed Ledger Technology

Blockchain Security and Performance

NININIWWWWWwlw

oO|Oo|lO0O|0O|O|O|O|O

NININO|O|O|O|O|O

WWWWWWwwww

Track

8 - Data Science Basket

=

Statistical Foundations of Data Science

Web Data Analytics

R programming for Data Science

Applied Data Science

Social Media Analytics

AN hIWN

E-Business and Marketing Analytics

Text Mining and Analytics

WIWININIFINN

o|Oo|lO|0O|O|O|O

OOIN|IN|A~ININ

WWWWwWwWww

Track

9 - DevOps Basket

[y

Agile Structures and Frameworks

Applied DevOps

Automated Test Management

Build and Release Management

Development Automation

DevOps Tools Internals

N[O h~h|WN

Software Project Management

System Monitoring

WIWININIWIN|IN W

oO|loOjlO|0O|O|O|O|O

OIOIN|N|OININ|O

WWWWwWwwww

Track

10 - IoT Basket

Introduction to Fog Computing

Big Data Analytics for IoT

Wireless Communication in IoT

Privacy and Security in IoT

Mobile Application for IoT

IoT: Architecture and Protocols

IoT Platforms and Application Development

NN~ WN

Industrial Internet of Things (IIoT)

WINWWWW[FLr W

oOlO/0O|0O|O|O|O|O

O|NOlO|O|O|h~|O

WWWwWwww ww
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9

Internet of Medical Things (IoMT)

w
o
o

w

Track 11 - General Basket
1 Go Programming 3 ([0 |0 |3
2 | Computer Graphics 3 /0 |0 |3
3 Advanced Java Programming 1 |0 |4 |3
4 | Programming in C++ 1 |0 |4 |3
5 Advanced Database Management Systems 2 |0 2 3
6 Introduction to Bioinformatics 3 0 0 3
7 Advanced Computer Networks 3 0 0 3
8 | Computer Vision 2 |0 |2 |3
9 Wireless Sensor Networks 3 0 0 3
10 | Game Design and Development 3 /0 |0 |3
11 | Microprocessors and Microcontrollers 3 (0 |0 |3
12 | Mobile Application Development 1 |0 |4 |3
13 | Compiler Design 2 |0 |2 |3
14 | parallel Computing 3 /0 |0 |3
15 | Quantum Computing 3 /0 |0 |3
16 | Digital Image Processing 2 |0 |2 |3
17 | Object Oriented Analysis and Design 3 /0 |0 |3
18 | Advanced Computer Architecture 3 /0 |0 |3
19 | Software Quality Assurance 2 |0 |2 |3
20 | Real Time Operating System 3 /0 |0 |3
21 | Information Theory and Coding 3 |0 (0 |3
22 | Software Architecture 3 |0 |0 |3
23 | 5G Networking 3 /0 |0 |3
24 | Programming in C# and .NET 1 |0 |4 |3
25 | Distributed Systems 3 |0 |0 |3

Track 12 - Information Science & Engineering Basket
1 | System Software 3 /0 |0 |3
2 | Information Retrieval 3 |0 |0 |3
3 | Enterprise Network Design 3 |0 |0 |3
4 | Operating System with Linux Internals 2 |0 |2 |3
5 | Pattern Recognition 2 |0 |2 |3
6 | Search Engine Optimization 3 /0 |0 |3
7 | Service Oriented Architecture 3 /0 |0 |3
8 | E-Commerce 3 |0 |0 |3

Track 13 - Information Science & Technology Basket
1 Storage Area Networks 3 0 0 3
2 | Information Systems Audit 3 /0 |0 |3
3 Web 2.0 2 0 2 3
4 | Cloud Computing and Virtualization 3 /0 |0 |3
5 Firewall and Internet Security 2 0 2 3
6 | Mobile Networking 2 |0 |2 |3
7 Information Security and Management 3 0 0 3
8 Human Computer Interaction 3 (0 |0 |3
9 Infrastructure Management 3 0 0 3
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‘ 10 ‘ Network Management Systems

[3 [o Jo |3 |

20. List of Open Electives to be offered by the School / Department (Separately for
ODD and EVEN Semesters.

Table 3.7 : Open Elective Courses Baskets: Minimum Credits to be earned from this Basket is 12

Future
Prere Course
Type of | Course quisit| Anti | s that
:I' Course Course Name L|T|P|C| Skill/ | Caters es/ requ nged
o. Code Focus to Co_rt_e isite | this as
quisit| s a
es Prereq
uisite
Chemistry Basket
1 CHE1003 |Fundamentals of Sensors 3/0[0 3 ]S ES - - -
2 CHE1004 |Smart materials for IOT 3/0[0 3 ]S ES - - -
3 CHE1005 |Computational Chemistry 210102 ]S ES - - -
4 CHE1006 |[Introduction to Nano technology 3]10]0 |3 |S ES - - -
5 CHE1007 |Biodegradable electronics 21002 ]s ES - - -
6 CHE1008 |Energy and Sustainability 21002 ]s ES - - -
7 CHE1009 |3D printing with Polymers 21002 ]S ES - - -
8 CHE1010 |Bioinformatics and Healthcare IT 21002 ]S ES - - -
9 CHE1011 Chemical and Petrochemical 3100 3 ls ES ) ) )
catalysts
10 |CHE1012 Introduction to Composite >lolol2 Is ES ) ) )
materials
11 |CHE1013 |Chemistry for Engineers 3/0[0 3 ]S ES - - -
12 |CHE1014 |Surface and Coatings technology 3/0]0 |3 |S ES - - -
13 |CHE1015 |Waste to Fuels 210]0 |2 IS ES - - -
14 |CHE1016 |[Forensic Science 310]0 1|3 ]S ES - - -
Civil Engineering Basket
1 CIviooi |Pisaster mitigation and 3l0lo 13 ls ) ) ) )
management
> CIViooz |Environment Science and Disaster 3101013 IFc ) ) ) )
Management
3 CIV2001 Sustainability Concepts in 3000 I3 ) ) ) )
Engineering
4 CIV2002 |Occupational Health and Safety 31010 |3 - - - -
5 CIV2003 Sustainable Materials and Green 310 lo [3 |EM ) ) ) )
Buildings
6 CIV2004 |Integrated Project Management 310 |0 |3 |EN - - - -
7 CIV2005 |Environmental Impact Assessment |3 |0 |0 |3 |EN - - - -
8 CIV2006 Ir?f_rastructure Systems for Smart 3101013 [EN ) ) ) )
Cities
9 CIV2044 Geospatial Applications for 51012 13 [EM ) ) ) )
Engineers
10 |CIV2045 |Environmental Meteorology 3100 3]s - - - -
11 |CIV3046 |Project Problem Based Learning 3100 3]s - - - -
12 |civ3ose Sustainability for Professional 3101013 [EN ) ) ) )
Practice
Commerce Basket
1 COM2001 Introduction to Human Resource >lolo |2 HP/GS |- _ _
Management
2 COM2002 |Finance for Non Finance 2101012 |S - - - -
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3 COM2003 |Contemporary Management 21010 |2 |F -
4 COM2004 |Introduction to Banking 20]0 |2 |F -
5 COM2005 |Introduction to Insurance 210102 |F -
6 COM2006 |Fundamentals of Management 21010 |2 |F -
7 COM2007 |Basics of Accounting 3003 |F -
Computer Science Basket (not to be offered for
CSE Department students)
1 CSE2002 |Programming in Java 21012 3 |S/EM |-
2 CSE2003 |Social Network Analytics 3100 (3]s GS
3 CSE2004 |Python Application Programming 202 3|S/EM |-
. S/ )
4 CSE2005 |Web design fundamentals 21012 |3 EM/EN
Artificial Intelligence : Search S/ )
> CSE3111 Methods For Problem Solving 310003 EM/EN
Privacy And Security In Online S/ )
6 CSE3112 Social Media 310103 EM/EN
. . S/ -
7 CSE3113 |Computational Complexity 31010 |3 EM/EN
. - S/
8 CSE3114 |Deep Learning for Computer Vision (3 |0 [0 |3 EM/EN
) . S/ _
9 CSE3115 |Learning Analytics Tools 31010 (3 EM/EN
Design Basket
1 DES1001 |Sketching and Painting 0021 |S -
2 DES1002 |Innovation and Creativity 210102 |F -
3 DES1121 |Introduction to UX design 11012 ]2 |S -
4 DES1122 |Introduction to Jewellery Making 11012 ]2 |S -
5 DES1124 |Spatial Stories 110212 ]S -
6 DES1125 |Polymer Clay 110212 ]S -
7 DES2001 |Design Thinking 3100 3]S -
8 DES1003 |Servicability of Fashion Products 110]2 |2 |F ES
9 |DES1004 |Choices in Virtual Fashion 1022 |F E'f, GS 1.
10 |DES1005 nghiop Lifestyle and Product 1102 2 IF ES, GS, |
Diversity HP
11 |DES1006 |Colour in Everyday Life 1]10]2 |2 |F ES
12 |DES2080 |Art of Designh Language 310103 ]S -
13 |DES2081 |Brand Building in Design 3/0[0 3 ]S -
14 |DES2085 |Web Design Techniques 3100 3]s -
15 |DES2089 |3D Modeling for Professionals 1101413 1S -
16 |DES2090 |Creative Thinking for Professionals |3 |0 |0 |3 |S -
17 |DES2091 |Idea Formulation 3100 3]s -
Electrical and Electronics Basket
1 EEE1002 |LOT based Smart Building 3lolo 3 ls }
Technology
2 EEE1003 |Basic Circuit Analysis 3100 |3]S -
3 EEE1004 Fundamgntals of Industrial 3l0lo 13 ls )
Automation
4 EEE1005 Electric Vehicles & Battery 3l0lo 13 ls )
Technology
5 EEE1006 Sma_rt S_ensors for Engineering 3l0lo 13 s )
Applications
Electronics and Communication Basket
1 ECE1003 |Fundamentals of Electronics 31003 |F -
2 ECE1004 |Microprocessor based systems 31003 |F -
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ECE3089

Artificial Neural Networks

ECE3097

Smart Electronics in Agriculture

F/EM

ECE3098

Environment Monitoring Systems

F/EM

ECE3102

Consumer Electronics

WWWwiw

oo |o

oo |o

WWWwiw

F/EM

ECE3103

Product Design of Electronic
Equipment

W

o

o

W

S/F/
EM /
EN

ECE3106

Introduction to Data Analytics

w

o

o

w

F/EM

ECE3107

Machine Vision for Robotics

W

o

o

W

F/EM

L:uooo ~ SIS
3

lish Basket

ENG1008

Indian Literature

ENG1009

Reading Advertisement

ENG1010

Verbal Aptitude for Placement

ENG1011

English for Career Development

ENG1012

Gender and Society in India

ninin,

ENG1013

Indian English Drama

ENG1014

Logic and Art of Negotiation

ENG1015

Professional Communication Skills
for Engineers

HOINIWINIWINIWIN

O |O|0|0|0O|O|O0O|O

O INOO|IO|N|O|O

= JWWINIWWIWIN

Basket

DSA2001

Spirituality for Health

N

o

o

HP

DSA2002

Yoga for Health

N

o

o

NN

HP

WINFIQ|l 0 INOWUu|hWNF

DSA2003

Stress Management and Well Being

N

o

o

N

mwnim

Kannada Basket

KAN1001

Kali Kannada

KAN1003

Kannada Kaipidi

KAN2001

Thili Kannada

KAN2003

Pradharshana Kale

KAN2004

Sahithya Vimarshe

KAN2005

Anuvadha Kala Sahithya

KAN2006

Vichara Manthana

KAN2007

Katha Sahithya Sampada

KAN2008

Ranga Pradarshana Kala

WWWWINFIFP W~

OO0 |O|O|0O|O|O

OO0 |O|N|O|O|O

WWWWININ - W~
nunumunnnununomn

oreign Language Basket

FRL1004

Introduction of French Language

N

o

o

N

FRL1005

Fundamentals of French

N

o

o

N

FRL1009

Mandarin Chinese for Beginners

w

o

o

w

ninn

Basket

LAW1001

Introduction to Sociology

N

o

o

o

N

HP

N PIFWNFMONOURAIWIN|F

LAW2001

Indian Heritage and Culture

N

o

o

o

N

HP/G |

LAW2002

Introdcution to Law of Succession

HP/G

LAW2003

Introduction to Company Law

LAW2004

Introduction to Contracts

HP

LAW2005

Introduction to Copy Rights Law

HP

LAW2006

Introduction to Criminal Law

HP

LAW2007

Introduction to Insurance Law

HP

LAW2008

Introduction to Labour Law

HP

LAW2009

Introduction to Law of Marriages

HP/GS

LAW2010

Introduction to Patent Law

HP

LAW2011

Introduction to Personal Income
Tax

HP

LAW2012

Introduction to Real Estate Law

HP

LAW2013

Introduction to Trademark Law

NINI N ININININININININI N

o0 O |O|0O|l0O|O|O|O|O|O| O

o0 O |O|0O|l0O|O|0O|O|O|O| O

NINI N INININININININO| O

MM M | mmmmm|mmINN

HP
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15 |LAW2014 |Introduction to Competition Law 31010 |3 |F HP - - -

16 |LAW2015 |Cyber Law 31010 |3 |F HP - - -

17 |LAW2016 |[Law on Sexual Harrassment 2100 |2 |F HP/GS |- - -

18 |LAW2017 |Media Laws and Ethics 2010 |2 |F HP/GS |- - -

Mathematics Basket

1 MAT2008 |Mathematical Reasoning 3100 (3]s - - - -

2 MAT2014 |Advanced Business Mathematics 3/0[0 3 ]S - - - -

3 MAT2041 |Functions of Complex Variables 3/0(0|3]S - - - -

4 MAT2042 |Probability and Random Processes |3 |0 |0 |3 |S - - - -

5 MAT2043 |Elements of Number Theory 3/0/0 3]s - - - -

6 MAT 2044 Mathematical Modelling and 3l0lo013 s ) ) ) )
Applications

Mechanical Basket

1 MEC1001 Fundamentals of Automobile 30013 IF ) ) ) )
Engineering

2 MEC1002 |Introduction to Matlab and Simulink|3 [0 |0 |3 |S/EM |- - - -

3 MEC1003 |Engineering Drawing 1104 1(3]S - - - -

4 MEC2001 |Renewable Energy Systems 31003 |F ES - - -

5 MEC2002 Operations Research & 30013 IF ) ) ) )
Management

. S/ EM/
6 MEC2003 |Supply Chain Management 31010 (3 EN - - -
MEC
7 MEC2004 |Six Sigma for Professionals 310103 |S/EM |- - 200 |-
8

8 MEC2005 Fundamentals of Aerospace 310 lo 13 IF ) ) ) )
Engineering

9 MEC2006 |Safety Engineering 3101|0 |3 |S/EM [ES - - -

10 |MEC2007 |Additive Manufacturing 3/0(0 3 |F/EM |- - - -

11 |MEC3069 |Engineering Optimisation 3003 |S/EM |- - - -

12 |MEC3070 |Electronics Waste Management 310 |0 |3 |F/S ES - - -

13 |MEC3071 |Hybrid Electric Vehicle Design 3/01|0 |3 |S/EM [ES - - -

14 |MEC3072 ;herrnal Management of Electronic 30003 [s/EM |- ) ) )
ppliances

15 |MEC3200 Sustainable Technologies and 3l0lo 3 ls/eM |- ) ) )
Practices

16 |MEC3201 |Industry 4.0 3/01[0 |3 |S/EM |- - - -

Petroleum Basket

1 PET1011 |Energy Industry Dynamics 3 /0 |0 |3 |FC ES - NIL |-

2 PET1012 |Energy Sustainability Practices 3100 |3 |FC ES - NIL |-

Physics Basket

1 PHY1003 |Mechanics and Physics of Materials |3 |0 |0 |3 |[FC/ SD

2 PHY1004 |Astronomy 310 |0 |3 |FC

3 PHY1005 |Game Physics 2102 3|FC/SD

4 PHY1006 |Statistical Mechanics 2 10 |0 |2 |FC

5 PHY1007 |Physics of Nanomaterials 310 |0 |3 |FC

6 PHY1008 |Adventures in nanoworld 2 10 |0 |2 |[FC

7 PHY2001 |Medical Physics 2 10 |0 |2 |[FC ES

8 PHY2002 |Sensor Physics 1102 |2 |[FC/SD

9 PHY2003 |Computational Physics 110 1|2 |2 |[FC

10 |PHY2004 |Laser Physics 310 |0 |3 |FC ES

11 |PHY2005 |Science and Technology of Energy |3 |0 |0 |3 |FC ES

12 |PHY2009 |Essentials of Physics 2 10 10 |12 |[FC

Management Basket- I
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S/EM/E

1 MGT2007 |Digital Entrepreneurship 31010 (3 N -
2 MGT2015 |Engineering Economics 310103 ]S -
3 MGT2023 |People Management 31/01|0 |3 E/NEM/ HP
Management Basket- II
1 MGT1001 |Introduction to Psychology 31003 |F HP
2 MGT1002 |Business Intelligence 310 |0 |3 |EN -
3 MGT1003 |[NGO Management 31010 |3 |S -
4 MGT1004 |Essentials of Leadership 310 |0 |3 |[EM/ EN |GS/ HP
5 MGT1005 |Cross Cultural Communication 310103 E/NEM/ HP
) . S/

6 MGT2001 |Business Analytics 31/01|0 |3 EM/EN
7 MGT2002 |Organizational Behaviour 310103 |F HP
8 MGT2003 |Competitive Intelligence 300 3]s -
9 MGT2004 |Development of Enterprises 31010 (3 E/EM/E -
10 |MGT2005 |Economics and Cost Estimation 3|00 |3 |S/EM |-
11 |MGT2006 |Decision Making Under Uncertainty |3 |0 |0 |3 |S -
12 |MGT2008 |Econometrics for Managers 3/0]0 |3 |S -
13 |MGT2009 |Management Consulting 31010 (3 ﬁ/EM/E -
14 |MGT2010 |Managing People and Performance |3 |0 |0 |3 ﬁ/EM/E HP/GS
15 |MGT2011 |Personal Finance 3100 |3 |F -
16 |MGT2012 |E Business for Management 31010 |3 |S/EM |-
17 |MGT2013 |Project Management 31/0]|0 |3 EI\N/I/ (EESS/HP/
18 |MGT2014 |Project Finance 3003 EI\N,I/ HP
19 |MGT2016 |Business of Entertainment 3|10 |0 |3 |[EM/ EN |-
20 |MGT2017 |Principles of Management 31010 (3 E/NEM/

. . . S/EM/
21 |MGT2018 |Professional and Business Ethics 31010 (3 EN HP
22 |MGT2019 |Sales Techniques 31010 |3 E/NEM/ HP
23 |MGT2020 |Marketing for Engineers 31010 (3 E/NEM/ HP
24 |MGT2021 |Finance for Engineers 31/01|0 |3 E/NEM/ HP

. . S/EM/
25 |MGT2022 |Customer Relationship Management(3 [0 |0 |3 EN HP
Media Studies Basket
1 BAJ3050 Corporate Filmmaking and Film olola 2 EM HP
Business
2 BAJ3051 |Digital Photography 0 3 |[EM HP
3 BAJ3055 Introduction to News Anchoring andO 0ol 1 lem )
News Management

Research URE Basket
1 URE2001 |University Research Experience - 0 ]- |3
2 URE2002 |University Research Experience -10]-10
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21.List of MOOC (NPTEL) Courses for B.Tech. (Information Science and
Engineering) with 12 weeks

21.1 NPTEL - Open Elective Courses for B.Tech. (Information Science and

Engineering)
SI. No |Course Code Course Name Total Credits| L-T-P-C
1 CSE3111 Artificial Intelligence : Search Methods For Problem Solving 3 3-0-0-3
2 CSE3112 Privacy And Security In Online Social Media 3 3-0-0-3
3 CSE3113 Computational Complexity 3 3-0-0-3
4 CSE3114 Deep Learning for Computer Vision 3 3-0-0-3
5 CSE3115 Learning Analytics Tools 3 3-0-0-3
6 CSE502 Technical Skills in JAVA 3 0-0-6-3
7 CSE503 Technical Skills in Python 3 0-0-6-3
8 CSE504 Comprehensive Technical Skills 5 0-0-10-5
9 CSE505 The Joy Of Computing Using Python 3 3-0-0-3
10 CSE3119 Coding Skills in Python 3 3-0-0-3
11 CSE3121 Parallel Computer Architecture 3 3-0-0-3
12 CSE3124 Games and Information 3 3-0-0-3
13 CSE3140 Introduction To Industry 4.0 And Industrial Internet Of Things 3 3-0-0-3
14 CSE3142 Affective Computing 3 3-0-0-3
15 CSE3112 Privacy and Security in Online Social Media 3 3-0-0-3
16 CSE3196 Foundations of Cyber Physical Systems 3 3-0-0-3
17 CSE3197 Getting Started with Competitive Programming 3 3-0-0-3
18 CSE3198 GPU Architectures And Programming 3 3-0-0-3
19 CSE3199 Artificial Intelligence: Knowledge Representation And Reasoning 3 3-0-0-3
20 CSE3200 Programming in Modern C++ 3 3-0-0-3
21 CSE3201 Circuit Complexity Theory 3 3-0-0-3
22 CSE3202 Basics of Computational Complexity 3 3-0-0-3
23 CSE3212 ion to Computer and Network Performance Analysis Using Queuing 1 1-0-0-1
24 CSE3213 C Programming And Assembly Language 1 1-0-0-1
25 CSE3214 Python For Data Science 1 1-0-0-1
26 CSE3215 Software Conceptual Design 1 1-0-0-1
27 CSE3117 Industrial Digital Transformation 3 3-0-0-3
28 CSE3118 Blockchain for Decision Makers 3 3-0-0-3
29 CSE3349 Technology for Lawyers 3 3-0-0-3
30 CSEXXXX Deep Learning for Natural Language Processing 3 3-0-0-3
31 CSEXXXX Machine Learning for Engineering and science applications 3 3-0-0-3
32 CSEXXXX Algorithms in Computational Biology and Sequence Analysis 3 3-0-0-3
33 CSEXXXX Introduction to Large Language Models (LLMs) 3 3-0-0-3
34 CSEXXXX Quantum Algorithms and Cryptography 3 3-0-0-3

22.Recommended Semester Wise Course Structure / Flow including the Programme
/ Discipline Elective Paths / Options

SEMEST
ER-1
CREDIT
S. NO. STRUCT BASKE
COURSE COURSE NAME URE T
CODE
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CONTA

CcT
L P | ¢ | HOURS
1 5 School
MAT1001 Calculus and Linear Algebra 3 2 | 4 Core
2 Optoelectronics and Device 4 School
PHY1002 Physics 2 2 3 Core
3 Elements of Electronics 5 School
ECE1001 Engineering 3 2 | 4 Core
4 | ENGI00L/ENG | Foundation of English/ 3 | School
1002 Technical English 1 2 | 2 Core
5 5 School
PPS1001 Introduction to soft skills 0 2 |1 Core
6 Innovative Projects - a School
CSE1002 Arduino using Embedded 'C' 0 4 | 2 Core
7 3 School
CHE1018 Environmental Science 1 2 10 Core
TOTAL 10 16 | 16 26
SEMEST
ER-2
CREDIT
5. NO. STRUCT BASKE
COURSE COURSE NAME URE T
CONTA
CcT
CODE L P | ¢ | HOURS
1 3 School
MAT1003 Applied Statistics 1 2 |2 Core
2 4 Progra
ECE2007 Digital Design 2 2 |3 m Core
3 5 School
CIV1008 Basic Engineering Sciences 2 0| 2 Core
4 5 School
MEC1006 Engineering Graphics 2 0| 2 Core
5 Problem Solving using 5 School
CSE1006 JAVA 1 4 | 3 Core
6 ENG1002/ Technical English/ 3 School
ENG2001 Advanced English 1 2 | 2 Core
7 3 Progra
CSE2014 Software Engineering 3 0|3 m Core
8 5 School
PPS1002 Soft Skills for Engineers 0 2 |1 Core
9 Kali Kannada / Thili 1 | School
KAN1001/ Kannada 1 0|1 Core
TOTAL 13 12 | 19 25
SEMEST
ER-3
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CREDIT

BASKE
S. NO. STRUCT
COURSE COURSE NAME URE T
CONTA
CcT
CODE L P | ¢ | HOURS
Transform Techniques,
1 Partial Differential 3 School
Equations and Their Core
MAT1002 Applications 3 0| 3
2 4 School
CSE1005 Programming in Python 1 4 |3 Core
3 Data Structures and 5 School
CSE2001 Algorithms 3 2 | 4 Core
4 Design and Analysis of 3 Progra
CSE2007 Algorithms 3 0|3 m Core
5 Computer Organization and 3 Progra
CSE2009 Architecture 3 03 m Core
6 Introduction to Robotics and 3 Progra
MEC3065 Automation 3 0|3 m Core
7 4 Progra
CSE2018 Theory of Computation 3 0] 3 m Core
Discipli
ne
8 3 .
Electiv
CSEXXXX Discipline Elective - | 3 0|3 €
9 5 School
PPS4002 Introduction to Aptitude 0 2 |1 Core
TOTAL 21 10 | 26 31
SEMEST
ER-4
CREDIT
BASKE
S. NO. STRUCT
COURSE COURSE NAME URE T
CONTA
CcT
CODE L P | ¢ | HOURS
1 Numerical Methods for 3 School
MAT2003 Engineers 1 2 | 2 Core
2 Data Communications and 3 Progra
CSE2011 Computer Networks 3 0|3 m Core
3 Database Management 4 Progra
CSE2074 Systems 2 2 | 3 m Core
4 Operating Systems with 4 Progra
CSE3120 Linux Internals 2 2 | 3 m Core
5 3 Progra
EEE2001v02 Signals and Systems 3 0|3 m Core
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Progra

6 Microcontroller 4
EEE3051 Applications 2 2 | 3 m Core
Discipli
ne
7 3 .
Electiv
CSEXXXX Discipline Elective - 11 3 0| 3 e
Open
8 Open Elective — | 3 Electiv
XXXXXXX (Management Basket) 3 0| 3 e
9 Aptitude Training - 2 School
PPS4004 Intermediate 0 2 |1 Core
10 Innovative Projects Using 0 School
ECE2011 Raspberry Pi - - |1 Core
TOTAL 19 10 | 25 29
SEMEST
ER-5
CREDIT
BASKE
S. NO. STRUCT >
COURSE COURSE NAME URE T
CONTA
CcT
CODE L P | ¢ | HOURS
1 Artificial Intelligence and 4 | Progra
CSE3001 Machine Learning 2 2 |3 m Core
2 4 Progra
CSE3071 Computer Vision 2 2 | 3 m Core
3 Automation Design and 4 Progra
CSE3209 Development 2 2 |3 m Core
a 4 Progra
CSE2039 Ethical Hacking 2 2 |3 m Core
5 4 Progra
CSE2067 Web Technologies 2 2 |3 m Core
Discipli
ne
6 3 .
Electiv
CSEXXXX Discipline Elective - 11l 3 0| 3 e
Discipli
ne
7 3 .
Electiv
CSEXXXX Discipline Elective - IV 3 0|3 €
8 Logical and Critical 2 School
PPS4006 Thinking 0 2 |1 Core
9 Mastering Object-Oriented 2 School
CSE3216 Concepts in Python 0 2 |1 Core
TOTAL 16 14 | 23 30
SEMEST
ER-6
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CREDIT

S. NO. STRUCT BASKE
COURSE COURSE NAME URE T
CONTA
CcT
CODE L C | HOURS
1 4 Progra
CSE3189 Deep Learning 2 3 m Core
2 3 Progra
CSE2051 Information Retrieval 3 3 m Core
3 4 Progra
CSE3122 Pattern Recognition 2 3 m Core
4 Information Theory and 3 Progra
CSE3086 Coding 3 3 m Core
Discipli
ne
> 3 Electiv
CSEXXXX Discipline Elective - V 3 3 €
Discipli
ne
° 3 Electiv
CSEXXXX Discipline Elective - VI 3 3 €
Open
7 3 Electiv
XXXXXXX Open Elective — 11 3 3 e
3 5 School
PPS4005 Aptitude for Employability 0 1 Core
9 Data Structure and Web 2 School
CSE3217 Development with Python 0 1 Core
TOTAL 19 23 27
SEMEST
ER-7
CREDIT
S. NO. STRUCT BASKE
COURSE COURSE NAME URE T
CONTA
CcT
CODE L Cc | HOURS
Open
1 Open Elective — 111 3 Electiv
XXXXXXX (Management Basket) 3 3 e
Discipli
ne
2 3 Electiv
CSEXXXX Discipline Elective —VII 3 3 e
3 3 Discipli
CSEXXXX Discipline Elective — VIII 3 3 ne
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Electiv
e
Discipli
ne
4 3 Electiv
CSEXXXX Discipline Elective — IX 3 0| 0] 3 e
Discipli
ne
> 3 Electiv
CSEXXXX Discipline Elective — X 3 0| 0] 3 e
6 0 School
PIP2001 Capstone Project - - 4 Core
7 ) School
PPS3018 Preparedness for Interview 0 2 |1 Core
TOTAL 15 2 |20 17
SEMEST
ER-8
s. NO. STRUCT BASKE
COURSE COURSE NAME URE T
CONTA
CcT
CODE L T | P | Cc | HOURS
1 0 School
PIP4002 Internship - - 8 Core
TOTAL 0 0 0 8

23.Course Catalogue

Course Catalogue of all Courses Listed including the Courses Offered by other School /

Department and Discipline / Programme Electives — Course Code, Course Name, Prerequisite,
Anti-requisite, Course Description, Course Outcome, Course Content (with Blooms Level, CO,
No. of Contact Hours), Reference Resources.

The Course Catalogues for the Courses offered in each basket are attached below:

Course Code:

CSE 2007

Course Title:
Algorithms

Data Structures and

L- T-
P-C
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Type of Course: Integrated

Version No. 1.0

Course Pre- [Problem Solving Using Java

requisites

Antl- NIL

requisites
This course introduces the fundamental concepts of data structures
and to emphasize the importance of choosing an appropriate data
structure and technique for program development. This course has
theory and lab component which emphasizes on understanding the

Course . . N .

Description implementation and applications of data structures using Java

P programming language. With a good knowledge in the fundamental

concepts of data structures and practical experience in implementing
them, the student can be an effective designer, developer for new
software applications.

Course The objective of the course is to familiarize the learners with the

L concepts of Data Structures and Algorithms and attain Skill
Objective

Development through Experiential Learning techniques.

Course Out C

On successful completion of the course the students shall be able to:

CO1: Implement program for given problems using fundamentals of
data structures. [Application]

CO2: Apply an appropriate linear data structure for a given
scenarios. [Application]

omes
CO3: Apply an appropriate non-linear data structure for a given
scenarios. [Application]
CO4: Explain the performance analysis of given searching and sorting
algorithms.

Course

Content:
Introduction to
Data Structure and

Module 1 Linear Data Assignment |Program activity 18 Sessions

Structure - Stacks
and Queues

Introduction - Introduction to Data Structures, Types and concept of Arrays.

Stack - Concepts and representation, Stack operations, stack implementation using
array and Applications of Stack.
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Queues - Representation of queue, Queue Operations, Queue implementation using
array, Types of Queue and Applications of Queue.

Linear Data
Module 2 Structure- Linked |Assignment [Program activity 17 Sessions
List

Topics: Linked List - Singly Linked List, Operation on linear list using singly linked
storage structures, Circular List, Applications of Linked list.

Recursion - Recursive Definition and Processes, Programming examples.

Non-linear Data
Module 3 Structures - Trees |Assignment |Program activity 15 Sessions
and Graph

Topics: Trees - Introduction to Trees, Binary tree: Terminology and Properties, Use
of Doubly Linked List, Binary tree traversals: Pre-Order traversal, In-Order traversal,
Post - Order traversal. Graph - Basic Concept of Graph Theory and its Properties,
Representation of Graphs.

Searching &

Module 4 Sorting Assignment Pro_gfam 14sessions
Performance activity
Analysis

Topic: Sorting & Searching - Sequential and Binary Search, Sorting - Selection and
Insertion sort.

Performance Analysis - Time and space analysis of algorithms - Average, best and
worst case analysis.

List of Laboratory Tasks:
Lab sheet -1

Level 1: Prompt the user, read input and print messages.Programs using class,
methods and objects

Level 2: Programming Exercises on fundamental Data structure - Arrays based on
Scenario.

Lab sheet -2

Level 1: Programming Exercises on Stack and its operations

Level 2: Programming Exercises on Stack and its operations with condition
Lab sheet -3

Level 1: Programming on Stack application infix to postfix Conversion
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Level 2: -

Lab sheet -4

Level 1: Programming Exercises on Queues and its operations with conditions
Level 2: -

Lab sheet -5

Level 1: Programming Exercises on Linked list and its operations.

Level 2: Programming Exercises on Linked list and its operations with various
positions

Lab sheet -6

Level 1: -

Level 2: Programming scenario based application using Linked List
Lab sheet -7

Level 1: Programming Exercises on factorial of a number

Level 2: Programming the tower of Hanoi using recursion

Lab sheet -8

Level 1: -

Level 2: Programming the tower of Hanoi using recursion

Lab sheet -9

Level 1: Programming Exercise on Doubly linked list and its operations
Level 2: -

Lab sheet -10

Level 1: Program to Construct Binary Search Tree and Graph

Level 2: Program to traverse the Binary Search Tree in three ways(in-order, pre-
order and post-order) and implement BFS and DFS

Lab sheet -11
Level 1: Program to Implement the Linear Search & Binary Search
Level 2: Program to Estimate the Time complexity of Linear Search

Lab sheet -12

Level 1: Program to Implement and Estimate the Time complexity of Insertion
Sort
Level 2: Program to Implement and Estimate the Time complexity of Insertion
Sort

46



Lab sheet -13

Level 1: Program to Implement and Estimate the Time complexity of Selection
Sort
Level 2: Program to Implement and Estimate the Time complexity of Selection
Sort

Targeted Application & Tools that can be used

Use of PowerPoint software for lecture slides and use of Ubuntu for lab programs to
execute. Tool is Codetantra tool.

Project work/Assignment:

Assignment: Students should complete the lab programs by end of each practical
session and module wise assignments before the deadline.

Text Book

T1 Narasimha Karumanchi: “Data Structures and Algorithms Made Easy in Java”,
5th Edition, CareerMonk Publications, 2017.

References

R1 Mark Allen Weiss: “Data Structures and Algorithm Analysis in Java”, 4th
Edition, Pearson Educational Limited, 2014.

R2 Michael T. Goodrich, Roberto Tamassia, Michael H. Goldwasser: “Data Structures
and Algorithms in Java”, 6th Edition, John Wiley & Sons, Inc., ISBN: 978-1-118-
77133-4, 2014.

R3 Thomas H. Cormen, Charles E. Leiserson, Ronald L. Rivest and Clifford Stein,
2017: “Introduction to Algorithms”, 3rd Edition, PHI Learning Private Limited.

Web resources:
For theory: https://onlinecourses.nptel.ac.in/noc20_cs85/preview
For Lab : codetantra tool

https://puniversity.informaticsglobal.com/login

Topics relevant to "SKILL DEVELOPMENT": Llinked list and its type, Tree traversal
and hashing tables for Skill Development through Experiential Learning techniques.
This is attained through the assessment component mentioned in the course
handout.
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Course Code:

Course Title: Principles of Artificial

CSE228 Intelligence L- T- bbbk
P-C

Type of Course: Theory Only

\Version No. 2.0

Course Pre- |Mathematics: Logic, Algebra, Probability

requisites

g Formal Languages

Anti- NIL

requisites

Course This Course will introduce the basic principles in artificial

Description intelligence. It will cover representation schemes, problem
solving paradigms, constraint propagation, search strategies,
knowledge representation, Probabilistic Reasoning.
Topics include: AI methodology and fundamentals, intelligent
agents, search algorithms, game playing, supervised and
unsupervised learning, uncertainty and probability theory,
probabilistic reasoning in AI, Bayesian networks, statistical
learning.

Course The objective of the course is to familiarize the learners with the

Objective concepts of Principles of Artificial Intelligence and attain SKILL
DEVELOPMENT through PARTICIPATIVE LEARNING techniques

Course On successful completion of the course the students shall be able
to:

Outcomes
Explain the basic concepts of Artificial Intelligence.
Apply techniques logic rules for Knowledge Representation.
Apply Artificial Intelligence techniques for selected problem
solving.
Apply probabilistic reasoning in Al.

Course

Content:

Intelligence and Sessions
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Knowledge based
systems

Introduction to Artificial Intelligence, Definitions, foundation, History

and Applications; Agents: Structure of Intelligent agent and its functions,
reactive agents, deliberative agents, goal-driven agents, utility-driven agents,
and learning agents; Introduction to Knowledge representation, approaches and
issues in knowledge representation, foundations of knowledge representation
and reasoning, representing and reasoning about objects, relations, events,
actions, time, and space, Knowledge-based agent and its Structure, Knowledge-
Based Systems; Frame Structures, Conceptual graphs.

Logic based Knowledge 9

Module 2 Representation Application Sessions

Introduction, Syntax and Semantics, Proof Systems, Natural Deduction, Tableau
Method, Resolution Method, Propositional Logic, Predicate Logic, First order
Logic, Properties of well-formed formulas (Wffs), Conversion to Clausal Form,
The Resolution Principle, Inference in First Order Logic (FOL)

Problem Solving by 12

Module 3 searching Application Sessions

Introduction to Problem space and state space, State space search techniques
solving problems by searching: forward and backward, state-space, blind,
heuristic, problem-reduction, A, A*, AO*, minimax, constraint propagation,
neural, stochastic, and evolutionary search algorithms, sample applications,
Introduction to reasoning, various types of reasoning methods, Certainty factors
and rule-based systems Dempster Shafer Theory.

Learning and
Module 4 Probabilistic reasoning |Application
in Al

10
Sessions

Introduction to learning, Forms of Learning: Statistical learning, Supervised
Learning, Unsupervised Learning, Learning rules of Al, Probabilistic reasoning in
AI, Bayesian networks, Hidden Markov Model.

Targeted Application & Tools that can be used:
Google Colab, Python

Text Book

Stuart J. Russell and Peter Norvig, Artificial intelligence: A Modern Approach,
3rd edition, Upper Saddle River, Prentice Hall.

Elaine Rich, Kevin Knight and ShivashankarB.Nair, “Artificial Intelligence”,
TataMcGraw- Hill, Third Edition, 2009[R.N.].

References
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1. N J Nilsson (1997). Artificial Intelligence- A new synthesis, Elsevier
Publications.

2. N J Nilsson (1982). Principles of Artificial Intelligence, Springer.

3. Patterson, D. W. (1990). Introduction to artificial intelligence and expert
systems. Englewood Cliffs, Prentice Hall.

4. Luger, G. F. (2002). Artificial intelligence: Structures and strategies for
complex problem solving, Harlow, Pearson Education.

E-Resources

https://puuniversity.informaticsglobal.com

Topics relevant to "SKILL DEVELOPMENT"”: Knowledge Based Systems,
Probabilistic reasoning in AI, Bayesian networks, Hidden Markov Model for Skill
Development through Participative Learning techniques. This is attained through
the assessment component mentioned in the course handout.
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Course Code:

Course Title: Introduction to L-T- 0 -01[0 2

CSE 260 Data Science Lab P-C
Type of Course: Program Core

Version No. 1.0

Course Pre- Fundamentals of DS

requisites

Anti-requisites

NIL

Course Objective of this course is to make students learn the basics of

Description Machine Learning and data science are transforming engineering,
healthcare and scientific discovery. In this class we are going to
discuss how to use data to build models for prediction and
inference. We put a special emphasis on engineering
applications, signal prediction and modeling.

Course The objective of the course is to familiarize the learners with the

Objectives concepts of Introduction to Data Science Lab and attain Skill

Development through Experiential Learning techniques.

Course Out Comes

To understand the python libraries for data science

To understand the basic Statistical and Probability measures for
data science.

To learn descriptive analytics on the benchmark data sets.

To apply correlation and regression analytics on standard data
sets.

To present and interpret data using visualization packages in
Python.

Course Content:

On successful completion of the course the students shall be able
to:

CO1: Make use of the python libraries for data science

CO2: Make use of the basic Statistical and Probability measures
for data science. Lab Manual

CO3: Perform descriptive analytics on the benchmark data sets.

CO4: Perform correlation and regression analytics on standard
data sets CS3361 Data Science Laboratory
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CO5: Present and interpret data using visualization packages in
Python.

List of Quiz Knowledge based |No. of

: uiz on
Experiments d Classes:

1. Download, install and explore the features of NumPy, SciPy, Jupyter, Statsmodels
and Pandas packages.

2. Working with Numpy arrays
3. Working with Pandas data frames

4. Reading data from text files, Excel and the web and exploring various commands
for doing descriptive analytics on the Iris data set. CS3361 Data Science Laboratory

5. Use the diabetes data set from UCI and Pima Indians Diabetes data set for
performing the following:

a. Univariate analysis: Frequency, Mean, Median, Mode, Variance, Standard
Deviation, Skewness and Kurtosis.

b. Bivariate analysis: Linear and logistic regression modeling
Multiple Regression analysis

. Also compare the results of the above analysis for the two data sets.

o o o

. Apply and explore various plotting functions on UCI data sets.

. Normal curves

o Q

. Density and contour plots

Correlation and scatter plots

a o

. Histograms CS3361 Data Science Laboratory Lab Manual

)

. Three dimensional plotting

7. Visualizing Geographic Data with Basemap

List of Laboratory Tasks: NA

Targeted Application & Tools that can be used:
AUTODESK SKETCHBOOK V8.4.3

AFFINITY PHOTO v 1.9

AFFINITY DESIGNER v 1.9

AFFINITY PUBLISHER v 1.9
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Project work/Assignment:

Textbook(s):

Chris Solarski, "Drawing Basics and Video Game Art: Classic to Cutting-Edge Art
Techniques for Winning Video Game Design”, Watson Guptill Publications.

Marc Taro Holmes, “Designing Creatures and Characters: How to Build an Artist's
Portfolio for Video Games, Film, Animation and More”, Impact Books.

Web-Resources
NPTEL Course

https://iitm.talentsprint.com/adsmi/mobile/?utm_source=googlesearch&utm_mediu
m=tcpa&utm_campaign=ts-googlesearch-iitm-adsmi-tcpa-ds-training-
certifications&utm_content=pg-in-applied-data-
science&utm_term=Data%20science%?20course&gclid=CjOKCQIiA2-
2eBhCIARISAGLQ2RmMITKYGvtgbA1XX9NLGFHWRL31Q30dgDGXr7prFOhw4pMM8UWi3
X_kaAjzHEALw_wcB

Coursera course

https://www.coursera.org/professional-certificates/ibm-data-science

References:

Topics relevant to "SKILL DEVELOPMENT":

Data Visualization techniques for Skill development through Experiential Learning
techniques. This is attained through the assessment component mentioned in the
course handout.
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https://www.amazon.in/Chris-Solarski/e/B00A4FQ8X4/ref%3Ddp_byline_cont_book_1
https://iitm.talentsprint.com/adsmi/mobile/?utm_source=googlesearch&utm_medium=tcpa&utm_campaign=ts-googlesearch-iitm-adsmi-tcpa-ds-training-certifications&utm_content=pg-in-applied-data-science&utm_term=Data%20science%20course&gclid=Cj0KCQiA2-2eBhClARIsAGLQ2RmJTkYGvtgbA1Xx9NLGFHwRL3JQ3OdgDGXr7prF0hw4pMM8UWi3x_kaAjzHEALw_wcB
https://iitm.talentsprint.com/adsmi/mobile/?utm_source=googlesearch&utm_medium=tcpa&utm_campaign=ts-googlesearch-iitm-adsmi-tcpa-ds-training-certifications&utm_content=pg-in-applied-data-science&utm_term=Data%20science%20course&gclid=Cj0KCQiA2-2eBhClARIsAGLQ2RmJTkYGvtgbA1Xx9NLGFHwRL3JQ3OdgDGXr7prF0hw4pMM8UWi3x_kaAjzHEALw_wcB
https://iitm.talentsprint.com/adsmi/mobile/?utm_source=googlesearch&utm_medium=tcpa&utm_campaign=ts-googlesearch-iitm-adsmi-tcpa-ds-training-certifications&utm_content=pg-in-applied-data-science&utm_term=Data%20science%20course&gclid=Cj0KCQiA2-2eBhClARIsAGLQ2RmJTkYGvtgbA1Xx9NLGFHwRL3JQ3OdgDGXr7prF0hw4pMM8UWi3x_kaAjzHEALw_wcB
https://iitm.talentsprint.com/adsmi/mobile/?utm_source=googlesearch&utm_medium=tcpa&utm_campaign=ts-googlesearch-iitm-adsmi-tcpa-ds-training-certifications&utm_content=pg-in-applied-data-science&utm_term=Data%20science%20course&gclid=Cj0KCQiA2-2eBhClARIsAGLQ2RmJTkYGvtgbA1Xx9NLGFHwRL3JQ3OdgDGXr7prF0hw4pMM8UWi3x_kaAjzHEALw_wcB
https://iitm.talentsprint.com/adsmi/mobile/?utm_source=googlesearch&utm_medium=tcpa&utm_campaign=ts-googlesearch-iitm-adsmi-tcpa-ds-training-certifications&utm_content=pg-in-applied-data-science&utm_term=Data%20science%20course&gclid=Cj0KCQiA2-2eBhClARIsAGLQ2RmJTkYGvtgbA1Xx9NLGFHwRL3JQ3OdgDGXr7prF0hw4pMM8UWi3x_kaAjzHEALw_wcB
https://iitm.talentsprint.com/adsmi/mobile/?utm_source=googlesearch&utm_medium=tcpa&utm_campaign=ts-googlesearch-iitm-adsmi-tcpa-ds-training-certifications&utm_content=pg-in-applied-data-science&utm_term=Data%20science%20course&gclid=Cj0KCQiA2-2eBhClARIsAGLQ2RmJTkYGvtgbA1Xx9NLGFHwRL3JQ3OdgDGXr7prF0hw4pMM8UWi3x_kaAjzHEALw_wcB
https://www.coursera.org/professional-certificates/ibm-data-science

Course Code:

Course Title: Social Media Analytics

L-T- P-
CSE 3039 Type of Course: Integrated C
Version No. 1.0
Course Pre- Python Programming
requisites
Anti-
requisites
This course will introduce concepts and approaches to mining social
media data. It focuses on obtaining and exploring those data, mining
networks, and mining text from social platforms. Students will learn
Course . . )
Description how to apply previously learned data mining concepts to a domain
P that will likely be familiar to all of them: social media. Students will
learn to explore, model, and predict with network and textual data
from existing social platforms.
Course The objective of the course is to familiarize the learners with the
Objective concepts of Social Media Analytics and attain Employability through
Experiential Learning techniques.
On successful completion of the course the students shall be able to:
Introduce the idea of social media analytics to the students and assist
Course Out [them in comprehending its importance.
Comes Introduce the learners to the social media analytics tools.
Give the students the tools they need to learn how to analyse the
efficiency of social media for business.
Course
Content:
Introduction
to Social . Data .
Module 1 Media Assignment Collection/Interpretation 10 Sessions
Analytics

Introduction to Social Media Analytics (SMA): Social media landscape, Need for
SMA; SMA in Small organizations; SMA in large organizations; Application of SMA in
different areas.

Network fundamentals and models: The social networks perspective - nodes, ties
and influencers, Social network and web data and methods. Graphs and Matrices-
Basic measures for individuals and networks. Information visualization

Module 2

Making i
connections: C?:sai:tli?es Case studies / Case let 10 Sessions
& Web
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analytics
tools:

Making connections: Link analysis. Random graphs and network evolution. Social
contexts: Affiliation and identity.

Web analytics tools: Clickstream analysis, A/B testing, online surveys, Web crawling
and Indexing. Natural Language Processing Techniques for Micro-text Analysis

Dat
Module 3 Netwgrk ata Quiz Case studies / Case let 11 Sessions
Analytics:

Introduction, parameters, demographics. Analyzing page audience. Reach and
Engagement analysis. Post- performance on Social Network. Social campaigns.
Measuring and Analyzing social campaigns, defining goals and evaluating outcomes,
Network Analysis.

(LinkedIn, Instagram, YouTube Twitter etc. Google analytics. Introduction.
(Websites)

Processing and

Module 4
oaute \Visualizing Data

Quiz Case studies / Case let (08 Sessions

Processing and Visualizing Data, Influence Maximization, Link Prediction, Collective
Classification, Applications in Advertising and Game Analytics Introduction to Python
Programming, Collecting and analyzing social media data; visualization and
exploration.

Practical: Students should analyze the social media of any ongoing campaigns and
present the findings.

Project work/Assignment:

Assignment on: Types of Data, Data Transfer, Fundamental Twitter Terminology

Text Book
T1 Mathew A. Russell, "Mining the Social Web”, O'Reilly, 3rd Edition, 2019.

T2 Marco Bonzanini, “"Mastering Social Media Mining with Python”, PacktPub,
2016

References

R1 Michal Krystyanczuk and Siddhartha Chatterjee, “"Python Social Media
Analytics”, Packt Publishing, 2017

R2 Sponder, M “Social media analytics: Effective tools for building, interpreting,
and using metrics”. McGraw Hill Professional.
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E book link R1:

E book link R2

R3 Web resources:

https://www.coursera.org/learn/social-media-data-analytics
https://www.udemy.com/course/introduction-to-social-analytics/
https://onlinecourses.nptel.ac.in/noc21_cs28
https://research.facebook.com/publications/realtime-data-processing-at-facebook/
Weblinks:

https://www.coursera.org/learn/social-media-analytics-introduction
https://academy.quintly.com/courses/free-social-media-analytics

https://presidencyuniversity.in/facility/library/

Topics relevant to "EMPLOYABILITY SKILLS":

Handling Unstrucuted Data for Employability skills through Experiential Learning
techniques. This is attained through the assessment component mentioned in the
course handout.

Course Course Title: R Programming For Data 1-0 |4 3
Code: Science L- T-P-

CSE 3035 Type of Course: Integrated

VVersion No. |1

Course Pre- | NIL

core concepts and techniques of data analytics in R, will help the

requisites

Anti- NIL

requisites
This course is designed to provide the core concepts of data analytics
in the R environment. Initially train them with basic R, then
progressively increase the difficulty as they move along in the course,

Course . . . : .

.. capping with advanced techniques through case studies. Mastering the
Description

students to apply their knowledge to a wide range of Data Analytics. R
is now considered one of the most popular analytics tools in the world.

56


https://www.coursera.org/learn/social-media-data-analytics
https://www.udemy.com/course/introduction-to-social-analytics/
https://onlinecourses.nptel.ac.in/noc21_cs28
https://research.facebook.com/publications/realtime-data-processing-at-facebook/
https://www.coursera.org/learn/social-media-analytics-introduction
https://academy.quintly.com/courses/free-social-media-analytics

Course The objective of the course is to familiarize the learners with the
Objective concepts of R Programming For Data Science and attain Skill
Development through Experiential Learning techniques.

On successful completion of this course the students shall be able to:

Apply basic R functions pertaining to fundamental data

analysis. [Application]
Course Out annettehrc[):Jggt data using appropriate sta’[c::tlcS(l:ation]
Comes PP
Demonstrate the decision trees concept with the given
dataset. [Application]
Demonstrate the Mining concepts for both Data and
Text. [Application]
Course
Content:
. . Data 6 Sessions
Module 1 Introduction Assignment Collection/Interpretation
Topics:

Introduction to R, Overview of data analysis, Working with directory in R, Loading
and handling data in R, Data Visualization with ggplot2, Data Transformation with

dplyr.

Exploratory Data Coding 11

Module 2 Analysis Assignment Case Study Sessions

Topics:

Exploring a new dataset, Anomalies in numerical data, Visualizing relations between
variables, Assumptions of Linear Regression, Validating Linear Assumption, Missing
VValues, Covariation, Patterns and Models, gglot2 Calls.

Coding 12

Module 3 Regression Analysis Assignment Project Sessions

Topics:

Introduction, Types of Regression Analysis Models, Linear Regression, Simple Linear
Regression, Non-Linear Regression, Regression Analysis with Multiple Variables,
Cross Validation, Principal Component Analysis, Factor Analysis.

Module 4 Classification Quiz Project 8 Sessions

Topics:
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Introduction, Different types of Classification, Logistic Regression, Support Vector
Machines, K-Neatest Neighbors, Naive Bayes Classifier, Decision Tree Classification,
Random Forest Classification, Evaluation.

List of Laboratory Tasks:

1. Using with and without R objects on console

2. Using mathematical functions on console

3. Write an R script, to create R objects for calculator

4. Write an R script to find basic descriptive statistics using summary, str, quartile
function on mtcars& cars datasets.

5. Reading different types of data sets (.txt, .csv) from Web and disk and writing in
file in specific disk location. b. Reading Excel data sheet in R

6.Find the data distributions using box and scatter plot.

7. Find the outliers using plot.

8. Plot the histogram, bar chart and pie chart on sample data
9.Find the correlation matrix.

10. Plot the correlation plot on dataset and visualize giving an overview of
relationships among data on iris data

11.Create a regression model for a given dataset
12.Install relevant package for classification.

13. Choose classifier for classification problem. c. Evaluate the performance of
classifier.

14.Install relevant package for classification.

15. Choose classifier for classification problem. c. Evaluate the performance of
classifier.

Targeted Application & Tools that can be used
Tools: RStudio / Google Colab

Project work/Assignment:

Assignment:

During the course, students would need to do coding assignments to learn to train
and use different models. Sample coding assignments include:

Analysis of Sales Report of a Clothes Manufacturing Outlet.
Comcast Telecom Consumer Complaints.

Web Data Anslysis
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Text Book
T1 Hadley Wickham and Garrett Grolemund, "R for Data Science”, O'reilly, 2017.

References

R1 Dr. Bharati Motwani, “Data Analytics using R”, Wiley, 2019.

Web resources:
https://www.geeksforgeeks.org/r-programming-for-data-science/

https://r4ds.had.co.nz/

Topics relevant to "SKILL DEVELOPMENT”: Regression model, classifier for Skill
Development through Experiential Learning techniques. This is attained through
assessment component mentioned in course handout.
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https://www.geeksforgeeks.org/r-programming-for-data-science/
https://r4ds.had.co.nz/

Course Code: [Course Title: Software Engineering L- T-P-

CSE 2014 Type of Course: School Core [Theory Only] C >0 0 >
VVersion No. 1.0

Course Pre- NIL

requisites

Anti-requisites [NIL

Course The objective of this course is to provide the fundamentals concepts
Description of Software Engineering process and principles.
The course covers software requirement engineering processes,
system analysis, design, implementation and testing aspects of
software system development.
The course covers software quality, configuration management and
maintenance.
Course The objective of the course is to familiarize the learners with the
Objectives concepts of Software Engineering and attain Skill Development
through Participative Learning techniques.
Course Out On successful completion of this course the students shall be able
Comes to:
1] Describe the Software Engineering principles, ethics and process
models(Knowledge)
2] Identify the requirements, analysis and appropriate design models
for a given application(Comprehension)
3] Understand the Agile Principles(Knowledge)
4] Apply an appropriate planning, scheduling, evaluation and
maintenance principles involved in software(Application)
Introduction to
Software
Module 1 Engineering and Quiz 09 Hours

Process Models

(Knowledge level)

Introduction: Need for Software Engineering, Professional Software Development,
Software Engineering Ethics, Software Engineering Practice-Essence of Practice,
General Principles Software Development Life Cycle

Models: Waterfall Model - Classical Waterfall Model, Iterative Waterfall Model,
Evolutionary model-Spiral, Prototype.
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Software
Requirements,

Analysis and Development of SRS
Module 2 Design Assignment [documents for a given |11 Hours
scenario

(Comprehension
level)

Requirements Engineering: Eliciting requirements, Functional and non- Functional
requirements, Software Requirements Specification (SRS), Requirement Analysis
and validation. Requirements modelling- Introduction to Use Cases, Activity diagram
and Swim lane diagram. CASE support in Software Life Cycle, Characteristics of
CASE Tools, Architecture of a CASE Environment.

Design: Design concepts, Architectural design, Component based design, User
interface design.

Agile Principles &
Module 3 Devops Quiz 09 Hours
(Knowledge level)

Agile: Scrum Roles and activities, Sprint Agile software development methods -
Scaling, User Stories, Agile estimation techniques, Product backlogs, Stake holder
roles, Dynamic System Development Method.

Devops: Introduction, definition, history, tools.

Software Testing and Apply the testing
Module 4 Maintenance Assignment |concepts using 12 Hours
(Application Level) Programing

Software Testing-verification and validation, Test Strategies - White Box Testing,
Black box Testing. Automation Tools for Testing.

Software Quality Assurance-Elements of software quality assurance, SQA Tasks,
Goals and Metrics, Software configuration management- SCM process, SCM Tools
(GitHub).

Maintenance- Characteristics of Software Maintenance, Software Reverse
Engineering, Software Maintenance Process Models.

Targeted Application & Tools that can be used: Selenium, GitHub, CASE Tools

Text Book

1] Roger S. Pressman, “Software Engineering — A Practitioner’s Approach”, VII
Edition, McGraw-Hill, 2017.

2] Bob Hughes, Mike Cotterell, Rajib Mall, “Software Project Management”, VI
Edition, McGraw-Hill, 2018.
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References

Rajib Mall, "Fundamentals of Software Engineering”, VI Edition, PHI learning private
limited, 2015.

Ian Sommerville, “Software Engineering”, IX Edition, Pearson Education Asia, 2011.

Agile Software Development Principles, Patterns and Practices.1st Edition, Wiley,
2002

Topics Relevant to “Skill Development: Balck box Testing, White box Testing,
Automated Testing for Skill development through Participative Learning Techniques.
This is attained through assessment mentioned in the course handout
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Course Code:

Course Title:

CSE 3002 Big Data Technologies I-T-p-2-0 2 3
Type of Course: Program Core C
Theory and Lab Integrated Course

VVersion No. 1.0

Course Pre- CSE2012-Database Management System,

requisites

CSE1001- Problem solving using Java.

Anti-requisites

NIL

Course
Description

The purpose of the course is to provide the fundamentals of Big data
technology, to emphasize the importance of choosing suitable tools
for processing and analyzing big data to gain insights.

The student should have knowledge and skill to select and use most
appropriate big data tools to solve business problems.

The associated laboratory provides an opportunity to implement the
concepts and enhance critical thinking and analytical skills.

With a good knowledge in the fundamentals of Big data technology
the student can gain practical experience in implementing them,
enabling the student to be an effective solution provider for
applications that involve huge volume of data.

Course

Objectives

The objective of the course is to familiarize the learners with the
concepts of Big Data Technologies and attain SKILL DEVELOPMENT
through EXPERIENTIAL LEARNING techniques.

Course

Outcomes

On successful completion of the course the students shall be able
to:

Apply Map-Reduce programming on the given datasets to extract
required insights. (Application).

Employ appropriate Hadoop Ecosystem tools such as scoop, Hbase,
Hive, to perform data analytics for a given problem. (Application).

Use Spark tool to analyze the given dataset for a given problem.
(Application).

Course
Content:

Module 1

Introduction to  |Programming Data Collection and

Hadoop Assignment Analysis 10 Classes

Introduction to Big Data and its importance: Basics of Distributed File System, Four
\/s, Drivers for Big data, Big data applications, Structured, unstructured, semi-
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structured and quasi structured data. Big data Challenges-Traditional versus big
data approach, The Big Data Technology Landscape: No-SQL.

The Hadoop: History of Hadoop-Hadoop use cases, The Design of HDFS, Blocks and
replication management, Rack awareness, HDFS architecture, HDFS Federation,
Name node and data node, Anatomy of File write. Anatomy of File read, Hadoop
Map Reduce paradigm, Map and reduce tasks, Job Tracker and task tracker, Map
reduce execution pipeline, Key value pair, Shuffle and sort, Combiner and
Partitioner, APIs used to Write/Read files into/from Hadoop, Need for Flume and
Sqoop.

Anatomy of a YARN: Hadoop 2.0 Features, Name Node High Availability, YARN
Architecture, Introduction to Schedulers, YARN scheduler policies, FIFO, Fair And
Capacity scheduler.

Hadoop Ecosystem [Programmin Data Collection and
Module 2 P y f gr ng . ! 8 Classes
Tools Assignment Analysis

Introduction to SQOOP: SQOOP features, Sqoop Architecture, Sqoop Import All
Tables, Sqoop Export All Tables, Sqoop Connectors, Sqoop Import from MySQL to
HDFS, Sqoop vs flume.

Hive: Apache Hive with Hive Installation, Hive Data Types, Hive Table partitioning,
Hive DDL commands, Hive DML commands, and Hive sort by vs. order by, Hive
Joining tables, Hive bucketing.

Hbase: Introduction to HBase and its working architecture- Commands for creation
and listing of tables- disabled and is disabled of table - enable and is enabled of
table- describing and dropping of table-Put and Get command - delete and delete all
command-commands for scan, count, truncate of tables.

P .
Module 3 Spark rogrammmg Data analysis 8 Classes
Assignment

Introduction to Apache Spark A unified Spark, Who uses Spark and for what?, A
Brief History of Spark, Spark version and releases, Storage layers for Spark.
Programming with RDDs: RDD Basics, Creating RDDs, RDD Operations, Passing
functions to Spark, Common Transformations and Actions, Persistence. Spark SQL:
Linking with Spark SQL, Using Spark SQL in Applications, Loading and Saving Data,
JDBC/ODBC Server, User-defined functions, Spark SQL Performance.

Scala: The Basics, Control Structures and functions, Working with arrays, Maps and
Tuples.

List of Laboratory Tasks:
1. Level 1: To install the Hadoop in pseudo cluster mode.
Level 1: HDFS Shell Commands - Files and Folders.

Level 2: HDFS Shell Commands - Management.
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2. Run a basic Word Count Map Reduce program to understand Map Reduce
Paradigm.

Level 1: Find the number of occurrence of each word appearing in the input
file(s)

Level 2: Performing a Map Reduce Job for word search count (look for specific
keywords in a file).

3. Write a Map Reduce program that mines weather data. Weather sensors collecting
data every hour at many locations across the globe gather large volume of log data,
which is a good candidate for analysis with Map Reduce, since it is record-oriented.
Data available at:
https://github.com/tomwhite/hadoopbook/tree/master/input/ncdc/all.

Level 1: Find average, max and min temperature for each year in NCDC data
set?

Level 2: Programming assignment to analyze the social media data for business
analytics.

4. Level 1: Finding out Number of Products Sold in Each Country using map reduce
with sample

dataset

Level 2: Find matrix multiplication using map reduce

5. Level 1: Installation of Hive, working on basic hive commands. (Create, Alter and
Drop tables)

Level 2: Apply Hive commands to student database/employee database.

6. Level 1: Working on advance hive commands. (Static Partitioning & Dynamic
partitioning)

Level 2: Continue the previous experiment, select and apply suitable partitioning
technique.

7. Level 1: Working on advance hive commands-2. (Bucketing)

Level 2: Continue the previous experiment, apply bucketing technique to bring
out th difference between partitioning and bucketing.

8. Level 1: Installing Ecosystem tools such as Scoop, Hbase.
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https://github.com/tomwhite/hadoopbook/tree/master/input/ncdc/all

Level 2: Scoop - Move Data into Hadoop.

9. Level 1: Working on basic Hbase commands (General commands, DDL
Commands)

Level 2: Apply Hbase commands on Insurance database/employee dataset.

10. Level 1: Working on advanced Hbase commands. (DML).

Level 2: Continue the previous experiment to demonstrate CRUD operations.

11. Level 1: Install, Deploy & configure Apache Spark.

Level 2: Using RDD and FlatMap count how many times each word appears in a
file and write out a list of words whose count is strictly greater than 4 using Spark

12. Level 1: Write a program in Apache spark to count the occurrences words in a
given text file and display only those words starting with ‘a’ in ascending order of
count.

Level 2: Apache access logs are responsible for recording data for all web page
requests processed by the Apache server. An access log record written in the
Common Log

Format will look something like this: 127.0.0.1 - Scott [10/Dec/2019:13:55:36 -

0700] "GET /server-status HTTP/1.1" 200 2326 Where, HTTP 200 status
response code indicates that the request has succeeded. Write a program to read
the records of access log file log.txt and display the number of successful requests
using Spark.

13. Level 1: Chess king moves horizontally, vertically or diagonally to any adjacent
cell. Given two different cells of the chessboard, determine whether a king can go
from the first cell to the second in one move.

Write a scala program that receives input of four numbers from 1 to 8, each

specifying the column and row number, first two - for the first cell, and then the
last two - for the second cell. The program should output YES if a king can go from
the first cell to the second in one move, or NO otherwise.

Level 2: Data analytics using Apache Spark on Amazon food dataset, find all
the pairs of items frequently reviewed together.

Write a single Spark application that:
Transposes the original Amazon food dataset, obtaining a Pair RDD of the type:

Counts the frequencies of all the pairs of products reviewed together;
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Writes on the output folder all the pairs of products that appear more than once and

their frequencies. The pairs of products must be sorted by frequency.

Targeted Application & Tools that can be used:
Business Analytical Applications

Social media Data Analysis

Predictive Analytics

Tools: Hadoop Framework tools like map reduce, Hive, Hbase, Scoop, Spark.

Text Book

Seema Acharya, Subhashini Chellappan. 2015. Big Data and Analytics. Wiley
Publication.

Matei Zaharia, Bill Chambers. 2018. SPARK: The Definitive Guide. Oreilly.

References
Tom White. 2016. Hadoop: The Definitive Guide. O'Reilley.
Cay S. Horstmann. 2017. Scala for the Impatient. Wesley.

Topics relevant to development of “Skill Development”: Real time application
development using Hadoop Ecosystem tools through Experiential Learning as
mentioned in the course handout.
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Course Code:
CSE3125/CSE265

Course Title: Service Oriented

Architecture L-T-p-

Type of Course: Program Core

\Version No. 2.0
Course Pre- CSE207-Data Base Management System, CSE264 -Web
requisites Technology

Anti-requisites

NIL

Course
Description

The study of the course is to enable the students to understand
the different architectural styles and XML based web applications
which is required to explore the basics of service-oriented
Architecture(SOA) in two approaches i.e. Web Services (WS) and
Representational State Transfer (REST) architecture.

Course Objective

The objective of the course is to familiarize the learners with the
concepts of Service Oriented Architecture and attain Skill
Development through Participative Learning techniques.

Course Out
Comes

On successful completion of this course the students shall be able
to:

1.Discuss the XML Fundamentals and to manipulate the data
using XML. [Comprehension]

2.Define the key principles of SOA [Knowledge]

3.Discuss the web services technology elements for realizing
SOA[Comprehension]

4. Illustrate the various Web Service Standards[Application]

Course Content:

Version No. 2.0

Module 1 Introduction to |Assignment Programming Task 0§
XML Sessions

Topics: XML document structure ,Well formed and valid documents ,Namespaces -

DTD - xml Schema - X-Files,Parsing XML - using DOM, SAX - XML Transformation
and XSL Formatting — Modelling Databases in XML.
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Service Oriented |Assignment Architectural study 10

Module 2 Architecture Sessions

Topics: Types of Architecture,Objectives of Software architecture,SOA Planning and
analysis,Architecture patterns and styles ,Characteristics of SOA, Comparing SOA
with Client-Server and Distribut