HINDUSTHAN

EDUCATIONALAND O

e
C

HINDUSTHAN
COLLEGE OF ENGINEERING AND TECHNOLOGY

(An Autonomous Institution)

Coimbatore — 641032
DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING

Curriculum and ODD Semesters Syllabus for the Batch
2024 — 2028 (R2022)
2023 - 2027 (R2022)
2022 - 2026 (R2022)
2021 - 2025 (R2019 with Amendments)

(Board of Studies held on 18.05.2024)
(Academic Council Meeting held on 21.06.2024)



S.No. Particulars Page
Number(s)/
(From - To)
1. Amendments under R 2022 & R2019 with Amendment (if any) -
2. Curriculum under R2022 (for the batch admitted during 2024 —2025) 7
3. First Semester Syllabus (for the batch admitted during 2024 — 2025) 24
4. Details of Course Revisions & New Courses Introduced 45
5. Curriculum under R2022 (for the batch admitted during 2023 —2024) 47
6. Third Semester Syllabus (for the batch admitted during 2023 — 2024) 64
7. Details of Course Revisions & New Courses Introduced . 81
8. Curriculum under R2022 (for the batch admitted during 2022 —2023) 83
9. Fifth Semester Syllabus (for the batch admitted during 2022 — 2023) 101
10. | Details of Course Revisions & New Courses Introduced 148
11. | Curriculum under R2019 with Amendments (for the batch admitted 151
during 2021 — 2022)
12. | Seventh Semester Syllabus (for the batch admitted during 2021 — 162
2022)
13. | Details of Course Revisions & New Courses Introduced 185
14. | Syllabus Offered for Minor Degree 186
15. | Syllabus Offered for Honour Dégree 210
16. | Syllabus for Value Added Courses |
17. | Percentage Revision & New Courses Introduced in the 14™ BoS 39%




HINDUSTHAN COLLEGE OF ENGINEERING AND TECHNOLOGY
(An Autonomous Institution Affiliated to Anna University, Chennai)
(Approved by AICTE, New Delhi, Accredited by NAAC with ‘A++ Grade)
Coimbatore - 641 032.

B.E. COMPUTER SCIENCE AND ENGINEERING

HINDUSTHAN
EDUCATIONALAND =

LSTYL TTIVLIYVH

HICET

- CHOICE BASED CREDIT SYSTEM

Revised Curriculum and Syllabus for the odd semester

Academic year 2024-2025

2022 REGULATIONS



8
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VISION AND MISSION OF THE INSTITUTION

VISION

L]

To become a premier institution by producing professionals with

strong technical knowledge, innovative research skills and high ethical values.

MISSION

IM1: To provide academic excellence in technical education through novel
teaching methods.
IM2: To empower students with creative skills and leadership qualities.

IM3: To produce dedicated professionals with social responsibility.
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VISION AND MISSION OF THE DEPARTMENT °

VISION

To excel in developing technologically superior, highly competent and
socially conscious professionals in computer science and engineering with

cutting-edge research skills.

MISSION

DM 1: To equip the students with technical knowledge and expertise essential
for success in their professional career. w

DM?2: To develop highly qualified and creative computer science and
engineering professionals proficient in cutting-edge technologies with
leadership qualities.

DM3: To empower students to develop innovative solutions for industrial and

societal challenges upholding ethical values.
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PROGRAM OUTCOMES (POs)

| Engineering Graduates will be able to:

Graduate Descriptions
attributes

PO1 | Engineering Apply the knowledge of mathematics, science, engineering

knowledge fundamentals, and an engineering specialization to the solution of
complex engineering problems.

PO2 | Problem analysis Identify, formulate, research literature, and analyze complex
engineering problems reaching substantiated conclusions using
first principles of mathematics, natural sciences, and engineering
sciences. "

PO3 | Design/development | Design solutions for complex engineering problems and design

of solutions 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 Use research-based knowledge and research methods including

investigations of design of experiments, analysis and interpretation of data, and
complex problems | synthesis of the information to provide valid conclusions.

POS | 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 Apply reasoning informed by the contextual knowledge to assess

society societal, health, safety, legal and cultural issues and the
consequent responsibilities relevant to the professional
engineering practice

PO7 | Environment and Understand the impact of the professional engineering solutions

sustainability in societal and environmental contexts, and demonstrate the
knowledge of, and need for sustainable development.

POS8 | Ethics Apply ethical principles and commit to professional ethics and
responsibilities and norms of the engineering practice.

PO9 | Individual and team | Function effectively as an individual, and as a member or leader

work 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
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documentation, make effective presentations,®and give and
receive clear instructions.
PO11 | Project management | Demonstrate knowledge and understanding of the engineering
and finance 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
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.
PROGRAM SPECIFIC OUTCOMES (PSOs)
PSO1 | An ability to utilize modern tools and techniques for efficient system design and
implementation for computer-based systems in solving engineering problems.
PSO2 | An ability in developing robust and secure software systems for diverse applications.

PROGRAM EDUCATIONAL OBJECTIVES (PEOs)

PEO1: To acqﬁire knowledge in the latest technologies and innovations with
an ability to recognize, analyze, and solve problems in computer science and
engineering.

PEO2: To de\}elop highly skilled computer science and engineering
professionals proficient in latest technologies with leadership qualities.

PEO3: To empower students to create innovative solutions for industrial

challenges that meet societal needs
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DETAILS OF CHANGES CARRIED OUT IN CURRICULUM & SYLLABUS
CBCS PATTERN
UNDERGRADUATE PROGRAMMES
B.E. COMPUTER SCIENCE AND ENGINEERING (UG)
REGULATION-2022

For the students admitted during the academic year 2024-2025 and onwards °

SEMESTER I (Credit : 18)

Course
S No Course Title - | Category | L | T| P | C | TCP | CIA | ESE | Total
Code :
THEORY
1 22MA1101 | Matrices and Calculus BSC 311101 4 4 40 60 100
THEORY WITH LAB COMPONENT
2 22HEI1151 | English for Engineers HSC 210123 4 50 50 100
Chemistry for Computational
3 22CY1152 | Science BSC 2101213 4 50 50 100
22CS1151 | Problem solving using C
4 . ESC
P
Togramming 2/02(3] 4 | 50 | 50| 100
22IT1152 Introduction to Web ESC
5 o 210123 4 50 50 100
Application Development
EEC COURSES (SE/AE)
22HE1072 Entrepreneurship & Innovation AEC 1100l 1 1 100 0 100
6 (Common to all)
7 22HE1073 | Introduction to Soft Skills SEC 210100 1 100 0 J 100
MANDATORY COURSES
22MC1093/ .
8 ST / M
22MC1094 | Heritage of Tamil 210001 2 100 0 100 _
9 | 2o0MC1095 Universal Human Values

(Common to All Branches) MC 210(010 2 40 60 100
TOTAL |18 | 1 | 8 | 18| 26 580 | 320 900




SEMESTER 11 (Credits — 23)

Course
S No : Course Title Category | L | T| P | C | TCP | CIA | ESE | Total
Code
THEORY
Differential
1 22MA2103 BSC 3110 4 4 40 60 100
Equations and Linear ‘Algebra
2 22PH2101 | Basics of Material Science BSC 210102 3 40 60 100
THEORY WITH LAB COMPONENT
Effective Technical
3 22HE2151 o HSC 210123 4 50 50 100
Communication
4 | 22PH2151 | Physics For Circuit Engineering|  BSC | 2 [0 |2 |3 | 4 | 50 | 50 | 100
Programme
22172251 Python programming and pCC
5 Practices 2101213 4 50 50 100
6 22172253 Dynamic Web Design pCC Slo i 1y ;
50 50 100
PRACTICAL
7 22ME2001 | Engineering Practices ESC 0j0]4]|2 2 60 40 100
EEC COURSES (SE/AE)
8 | 22HE2071 | Design Thinking AEC 210122 2 100 0 100
9 | 22HE2072 | SOFT SKILLS AND SEC 11001 1 100 0 100
APTITUDE-I
MANDATORY COURSES
10| 2omc004 | BEEGL MC
Q@ mdlevBIL LILALD /
22MC2095 | TAMILS AND 210071 2 100 0 100
TECHNOLOGY
All students shall enroll, on admission, inanyone
NCC */NSS / YRC / Sports /
. . of the personality and character development
11 | 22MC2093 | Clubs / Society Service - MC
programmes and undergo training
Enrollment (Common)
for about 80 hours

TOTAL

18

1

13

23

29

640

360

1000




S No Course Title Category | L | T | P | C | TCP | CIA | ESE | Total |
Code .
THEORY
Discrete Mathematics and
1 22MA3103 BSC 311101 4 4 40 60 100
Graph Theory
2 22CS3201 | Data Structures PCC 31010 4 40 60 100
3 22CS3202 | Operating Systems PCC 31110 4 4 40 60 100
A 2203203 Digital Principles And ESC
Computer Organization 3107003 3 40 60 100
THEORY WITH LAB COMPONENT
22083251 Object Oriented Programming PCC
5 Using Java 31024 4 50 | 50 | 100
PRACTICAL
Digital Principles And
6 22CS3001 Computer Organization ESC 00|42 4 60 40 100
Laboratory
7 22CS3002 Operating Systems Laboratory PCC 010] 4] 2 4 60 40 100
EEC COURSES (SE/AE)
8 22HE3071 | Soft Skills And Aptitude -1T SEC 1{0]0]1 1 100 0 100
9 22CS3003 | Data Structures Laboratory AEC 010]4]2 4 60 40 100
MANDATORY COURSE
10 | 22MC3191 ! Essence of Indian Traditional MC 2101010 2 100 0 100
Knowledge
TOTAL |17 | 2 |14 | 25| 34 590 | 410 | 1000
SEMESTER 1V (Credits — 23)
Course ‘
S No Cod Course Title Category | L | T | P | C| TCP | CIA | ESE | Total
ode
THEORY
1 22HE4101 | IPR and Start-ups HSC 2 0] 2 2 40 60 100
2 22CS84201 | patabase ManagementSystems PCC 3101013 3 40 60 100
22CS4202 | Microprocessor and PCC
3 Microcontrollers 3101073 3 40 60 100
4 | 22CS4203 %?\f[tgare Design with PCC 3/10(0]3] 3 40 | 60 | 100




THEORY WITH LAB COMPONENT

Applied Statistics with R
5 | 22MA4152 Programming and Queuing BSC 21002413 4 50 50 100
theory
22CS4251 | Design and Analysis of ~
6 Algorithms PCC 31024 4 50 | 50 100
PRACTICAL
7 | 22CS4001 | Database Management PCC 0lol 412 4 60 40 100
Systems Laboratory
22CS4002 . i PCC
8 Microprocessor and olol 4|2 4 60 40 100
Microcontrollers Laboratory
EEC COURSES (SE/AE)
9 22HE4071 | goft Skills -3 SEC 110]0]1 1 100 0 * 100
TOTAL | 17 | 1 | 12123 | .28 | 480 | 420 | 900
SEMESTER V (Credits — 22)
Course
S No Course Title Category | L | T|P| C | TCP | CIA | ESE | Total
Code
THEORY
1 | 22CS5201 Theory Of Computation PCC 31110 4 4 40 | -60 100
2 | 22CS5202 | Computer Networks PCC 310(0}3 3 40 60 100
3 22CS53XX | Professional Elective-1 PEC 310(0)3 3 40 |. 60 100
4 22CS53XX | Professional Elective-2 PEC 310103 3 40 60 100
5 22CS53XX | Professional Elective-3 PEC 31003 3 40 60 100
THEORY WITH LAB COMPONENT
22CS5252 | Machine Learning PCC -
6 ' - 210(2]3 4 50 50 100
PRACTICAL
7 | 22CS5001 Engineering Clinic PCC 010442 4 60 40 100
EEC COURSES (SE/AE)
Soft Skills -4/Foreign
8 22HES071 SEC 110101 1 100 0 100
: languages
TOTAL |18 | 1 | 6 | 22| 25 | 410 | 390 | 800
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SEMESTER VI (Credits — 24)

S No Course Course Title Category | L | T|P| C | TCP | CIA | ESE | Total
Code
THEORY
1 [ 22C86201 [Compiler design PCC 3fofo]3] 3 40 | 60 [ 100
2 22HE6101 | professional Ethics : HSC 31010]3 3 40 60 100
3 220S63XX | Professional Elective-4 PEC 310l0] 3 3 40 60 100
4 220S63xX | Professional Elective-5 PEC 31o0lo] 3 3 40 60 100
5 22CS64XX | Open Elective — 1* OEC 310103 3 40 60 ; 100
6 | 22CS64XX | Open Elective - 2* OEC |3 |0[0[3] 3 | 40 | 60 | 100
7 22CY6101 | Environmental Studies BSC 21010 2 3 40 60 100
PRACTICAL
8 | 22CS6001 | Project based Learning PCC |0 |0|4]2]| 4 60 | 40 | 100
EEC COURSES (SE/AE)
9 22HE6071 | Soft Skills - 5 _ SEC 210(0] 2 2 100 0 100
TOTAL |22 | 0 [ 4[24 | 27 | 440 | 460 | 900

SEMESTER VII (Credits — 20)

Course ,
S No Course Title Category | L | T|P| C | TCP | CIA | ESE | Total
Code

THEORY

1 22CS7201 | Information storage and PCC 310(0[3] 3 40 | 60 | 100

Management
2 22CS7202 Deep Learning PCC 31110/ 4 4 40 60 100
. . PEC

3 220S73XX | Professional Elective-6 31o0lo] 3 3 40 60 100

4 22XX74XX Open Elective — 3* OEC 3 0 0] 3 3 40 60 100

5 22XX74XX Open Elective — 4* OEC 310|013 3 40 60 100
PRACTICAL

6 22CS7001 | Deep Learning Laboratory PCC 010]4]2 4 60 40 100
EEC COURSES (SE/AE)

7 22CS7701 | Internship - II' SEC 0100 2 2 100 0 100

TOTAL (15| 1 | 4|20 22 360 | 340 700




vacation/placement training and same will be evaluated in Semester VII.

" - Four weeks internship carries 2 credit and it will be done in before Semester VI summer

SEMESTER VIII (Credits — 10)

Course
S No Cod Course Title Category | L | T | P | C | TCP | CIA | ESE | Total
ode
EEC COURSES (SE/AE)
1 22CS8901 | Project Work/Granted Patent SEC 0012010 20 100 | 100 200
TOTAL | 0| 0 |20 10| 20 100 | 100 200
Note:
1. As per the AICTE guideline, in Semester I, 11, 11l & IV NCC one credit subject is added a8
Value Added Course with Extra Credit. Further, the students’ who enrolled his/her name
in HICET NCC and Air Wing are eligible to undergo this subject. The earned extracredits
printed in the Consolidated Mark sheet as per the regulation.
2. NCC course level 1 & Level 2 will be added in the list of open elective subjects in the
appropriate semester. Further, the students” who have opted NCC subjects in Semester 1,
I1, III & 1V are eligible to undergo NCC Open Elective Subjects.
3. The above-mentioned NCC Courses will be offered to the Students who are going to be
admitted in the Academic Year 2022 — 23.
E D TRIBUTI
B.E. / B.TECH.PROGRAMMES
Course Credits per Semester Total
S.No. A Credi
rea | I I v \Y VI A1 A\ 111 redits
1 HSC 3 3 - 2 - 3 - 11
2 |Bsc 7 9 4 3 - 2 . 25
3 ESC 6 2 5 - - - - 13
4 PCC - 5 13 17 12 5 9 61
5 PEC - - - - 9 6 3 18
6 OEC - - - - - 6 6 12
7 EEC 2 4 3 1 1 2 2 25
8 MC v v
Total 18 23 25 23 22 24 20 10 165
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OPEN ELECTIVE I AND II (EMERGING TECHNOLOGIES)

To be offered for the students other than CSE, IT, AI&ML, ECE & BIOMEDICAL

S C Periods Per Total
N ((:)u;se Course Title Category week Contact Credits
0 ode ) L | T| P Periods
Artificial Intelligence and
1 22A16451 | Machine Learning OEC 210 2 4 3
Fundamentals
2 22CS6451 | Blockchain Technology OEC 210 2 4 3
3 22EC6451 | Cyber security OEC 2 101 2 4 3
4 | 2286452 | 10T Concepts and OEC | 2|0 2 4 3
Applications .
s | 221easy | DataScienceand OEC | 2|0 2 4 3
Analytics
6 22 BM6451 Angr}lented and Virtual OEC ) 0 ) 4 3
Reality
OPEN ELECTIVE
I AND 11
To be offered for the students other than AUTO, AERO, AGRI, MECH, MCTS,
CIVIL, EEE, CHEMICAL, FOOD TECH, E&I
PERIODS| TOTAL
SL. nggEE CATEGOR| PERWEEK| CcONT ACT
L|T|P
1 |22AE6401 | Space Science OEC 31010 3 3
Introduction to
2 [22MT6401 | Industrial OEC 3 0 0 3 3
Engineering .
Industrial Safety
3 P2MT6402 | 4 Environment | OEC 30010 3 3
Climate Change
4 |22CE640L | 114 its Impact OEC | 3]0 |0 3 3
Environment and
5 |22CE6402 | Social Impact OEC 3 olo 3 3
Assessment
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6 22ME6401

Renewable
Energy System

OEC

7 22ME6402

Additive
Manufacturing
systems

OEC

8 |22E16401

Introduction to
Industrial
Instrumentation
and Control

OEC

9 | 22E16402

Graphical
Programming
using Virtual
Instrumentation

OEC

10 22AU6401

‘Fundamentals of

Automobile
Engineering

OEC

11 22AU6402

Automotive
Vehicle Safety

OEC

12 [22EE6401

Digital Marketing

OEC

13 |22EE6402

Research
Methodology

OEC

14 |22FT6401

Traditional Foods

OEC

15 22AG6401

Urban Agriculture
and Organic

OEC

(8]

Farming

Biomass and .
16 22CH6401 Biorefinery OEC 3 010 3 3

Note: Non Circuit Departments can add one Open Elective course in the above list to offer for
the circuit branches

QOPEN ELECTIVE 111

Students shall choose any one of the open elective courses such that the course content or title
not belong to their own programme.
(Note: Each programme in our institution is expected to provide one course only)



S C Periods Per Total
N ((:) u:i'se Course Title Category week Contact Credits
0 ode L|T| P Periods
3 22CS7401 | E-Commerce OEC 31010 3 3
OPEN ELECTIVE IV
S Co Periods Per Total
N Cucrlse Course Title Category week Contact Credits
° ode LT[ P | Periods
General studies for
: 22157401 competitive examinations OEC 310 3 3
) Human Rights, Women
2 | 22087402 | p; ahts and Gender equity OEC 3101]0 3 3
Indian ethos and Human *
3| 22LS7403 | e OEC 310]0 3 3
4 | 221.87404 Financial independence OEC 310l o 3 3
and management
) Yoga for Human
5 221.S7405 Excellence OEC 3101 0 3 3
) Democracy and Good
6 | 22LS7406 Govern ance OEC 310 0 3 3
221.87407 | NCC Level - 11 OEC 3101 0 3 3
. . Vertical VI
Vertical 1 Vertical 11 Vertical III Vertical IV Vertical V Full Stack
AIML Creative CLOUD Cyber Securit Computer Vision Development
, COMPUTING | Y s And AR/ VR p
Media and Data Privacy
22CS5301 22CS5304 22CS5307 22CS5310 22CS5313 22CS5316
Artificial  |Multimedia Data| Principles of Modern Computer Web
Intelligence |Compression and Cloud Cryptography and Graphics Technology
Storage Computing | Network Security
22CS5302 22CS5311 22CS5314 22CS5317
Big Data 22CS5305 22CS5308 Ethical Hacking | Image and video | Front End
Analytics | Multimedia and | Virtualization analytics Development
Animation with REACT
and
TYPESCRIPT
22CS5306 22CS5309 22CS5312 22CS5315 ®22CS5318
22CS5303 | Video Creation Cloud Digital and Game Node JS
Natural and Editing Computing |Mobile Forensics| Programming
Language Architecture &
Processing Deployment
Models
22CS6301 22CS6303 22CS6305 22CS6307 22CS6311
Soft Ul and UX Cloud Services | Cyber forensics 22CS6309 Nosql
Computing Design Management | and information |Computer Vision | Databases with
security Mongo DB
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22CS6302 22CS6304 22CS6306 22CS6308 22CS6310 22CS6312
Quantum  |Digital marketing Cloud Secured Network | Introduction to DevOps
Computing Application Protocols and Augmented
Development Standards Reality
22CS7301 22CS7302 22CS7303 22CS7304
Cognitive Visual Effects | Cloud Security | Data privacy 22CS7305 22CS7306
Science and preservation Virtual Reality Web
Analytics Application
Security
Note:

Students are permitted to choose all professional electives from any of the verticals.
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Vertical 1

AIML
S Periods Per Total
No Course Code Course Title Category week Contact Credits
L | T| P Periods
1 22CS5301 |Artificial Intelligence PEC 3101 0 3 3
9 22CS5302 [Big Data Analytics PEC 3101l 0 3 3
3 22CS5303 |Natural .Language PEC 3101l 0 3 3
Processing
4 22CS6301 [Soft Computing PEC 3101 0 3 3
5 22CS6302 |Quantum Computing PEC 3 0 0 3 3 .
6 22CS7301 Cognit?ve Science and PEC 3101l 0 3 3
Analytics :
Vertical 11
Creative Media
S Course Periods Per Total
No Code Course Title Category week Contact Credits
L|T| P Periods
| | 22CS5304 Multimedia Data PEC | 3 |0 3 3
Compression and Storage
9 22CS5305 [Multimedia and Animation PEC 310 0 3 3
3 22CS5306  [Video Creation and PEC 310l 0 3 3
[Editing .
4 22CS6303 |Ul and UX Design PEC 310 0 3 3
5 22CS6304 [Digital marketing PEC 310l 0 3 3
6 22CS7302 ([Visual Effects PEC 310/l 0o 3 3
Vertical 111
CLOUD COMPUTING
S Course Periods Per Total
Course Title Category week Contact Credits
No Code .
L | T|P Periods
22CS5307 [Principles of Cloud
1 Computing PEC 31010 3 3
2 22CS5308 [Virtualization PEC 31010 3 3




22CS5309

Cloud Computing

3 Architecture & Deployment PEC 31010 3 3
Models
22CS6305 [Cloud Services
4 Managment PEC 31010 3 3
5 22CS6306 |Cloud Application PEC 3101 0 3 3
Development
6 22CS7303 |Cloud Security PEC 3101l 0 3 3
Vertical IV
Cyber Security and Data Privacy
S Cour Periods Per Total
No Coudze Course Title Category week Contact Credits
° L[T] P | Periods
| 22CS5310  Modern Cryptography and PEC 3]0 3 3
INetwork Security
2 22CS5311  [Ethical Hacking PEC 310l 0 3 3
22CS5312  Digital and Mobile
3 Forensics PEC 310410 3 3
4 22CS6307 Cyber fo.rensics apd PEC 310l 0 3 3
information security
5 22CS6308 Secured Network Protocols PEC 3101l 0 3 3
and Standards
22CS7304 [Data privacy
6 preservation PEC 31010 3 3
Vertical V
COMPUTER VISION AND VIRTUAL REALITY
S Periods Per Total
N Course Code Course Title Category week Contact Credits
0 L|T| P Periods
1 22CS5313  |Computer Graphics PEC 310l 0 3 3
2 22CS5314 |Image and video analytics PEC 310l o 3 3
3 22CS5315  |Game . PEC 310l o 3 3
IProgramming
4 22CS6309 Computer Vision PEC 3101l 0 3 3
22CS6310 [Introduction to
5 IAugmented Reality PEC 31010 3 3
6 22CS7305  |Virtual Reality PEC 310l 0 3 3
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Vertical VI
Full Stack Development

S Course Course Title Category | Periods Per Total Credits
No Code week Contact
L|T| P Periods
! 22CS5316  [Web Technology PEC 3101 0 3 3
2 22CS5317  |[Front End _ PEC 3101 0 C 3 3
Development with
REACT and
TYPESCRIPT
3 22CS5318  |Node JS PEC 30| 0 3 3
22CS6311  [Nosql Databases with N
4 Mongo DB | PEC 31010 3 3
6 22CS7306 |Web Application Security PEC 310l 0o 3 3

A student can also optionally register for additional courses (18 credits) and become
eligible for the award of B.E. / B. Tech. (Honors) or Minor Degree. For B.E. / B. Tech. (Honors),
a student shall register for the additional courses (18 credits) from semester V onwards. These
courses shall be from the same vertical or a combination of different verticals of the same
programme of study only. For a minor degree, a student shall register for the additional courses
(18 credits) from semester V onwards. All these courses have to be in a particular vertical from
any one of the other programmes.

Clause 4.10 of Regulation 2022 is applicable for the Enrolment of B.E. / B. TECH. (HONOURS)
/ Minor Degree (Optional).

YERTICALS FOR MINOR DEGREE
Heads are requested to provide one vertical from their program to offer for other program students
to register for additional courses (18 Credits) to become eligible for the B.E./B.Tech. Minor
Degree.

COMPUTER SCIENCE AND ENGINEERING OFFERING MINOR DEGREE

S Course Periods Per Total .
No Code Course Title Category week Contact Credits
L|T| P Periods

Sem 5:

1 22CS5601 Data structures and Design MDC 31010 3 3

2 Sem 6: 3

22CS6601 | Databases and SQL MDC 31010 3

Sem6:

3 22CS6602 | Introduction to MDC 3 0 0 3 3
Internet Of Things
Sem 7:

4 22CS7601 Introduction to Machine MDC 310 0 3 3
Learning
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Sem 7:
5 22CS7602 | Introduction to Cyber MDC 370] 0 3 3
Security
Sem &: R
6 22CS8601 Data Analytics MDC 37010 3 3

*MDC — Minor Degree Course
In addition to the above the following additional courses for Minor Degree can also be given to
the student’s common to all the branches.

Vertical 1
Fintech and Block Chain

Periods Per Total
S Course . . .
Course Title Category week Contact Credits
No Code .
T| P Periods -
1 22CS5601 | Financial Management MDC 31010 3 3
) 2IXKXX Fundamentals of MDC 3 0 0 3 3
Investment
3 22XXXX Banlfmg, Financial MDC 3 0 0 3 3
Services and Insurance
4 22X XXX Intro}duchon~ to I?lockcham MDC 3 ol o 3 3
and its Applications
5 2IXXXX Fintech Personal Finance MDC 3 0 0 3 3
and Payments
6 22XXXX | Introduction to Fintech MDC 3100 3 3
Vertical 11
Entrepreneurship
Periods Per Total
S Course ) .
No Cod Course Title Category week Contact Credits
¢ L]T] P | Periods
I | 22BAseor | Foundationsof MDC | 3]0/ 0 3 3
Entrepreneurship
Introduction to Business v
2 22BA6601 | Venture MDC 37010 3 3
3 | 22 BA6602 | Team Building & MDC | 3|0 0 3 3
Leadership Management
for Business
4 22 BA7601 Creativity & Inpovation in MDC 3101l o 3 3
Entrepreneurship
Principles of
Management for
Business
6 | 22BA8601 | Human Resource MDC | 3|00 3 3
Management for
Entrepreneurs _ |
7 22BA8602 Financing New Business MDC 3101l 0 3 3
Ventures
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Vertical ITI
Environment and Sustainability

S Course Periods Per Total
N Couds Course Title Category week Contact Credits
0 oce LT[ P | Periods
1 22CE5602 Sustainable infrastructure MDC 310 3 3
Development
Sustainable Agriculture
2 22XXXX and Environmental MDC 37010 3 3
Management
3 29X XXX Sustainable Bio MDC 310 0 3 3
Materials
4 | 20xxxx Mateflals ‘fc‘)r Energy MDC 3101 0 3 3 "
Sustainability
5 | 22XXXX | Green Technology MDC 37000 3 3
22XXXX Environmental Quality
6 Monitoring and MDC 31010 3 3
Analysis
B.E (H PUTER ENCE AND INEERI
Vertical 1 Vertical 11 ~Vertical 111
BLOCK CHAIN
10T TECHNOLOGY DATASCIENCE
22CS5204 22CS5205
Fundamentals Of IOT Public Key Infrastructure and| 22CS5206
Trust Management Data warehouse and Mining
]202,1? SD662?3n 22CS6205 22CS6207
S1E Introduction to block chain Python for Data Science
22CS6204 22CS6208
Introduction Of Raspberry Pi | 22CS6206 Exploratory Data Analysis
and Arduino Cryptocurrency and Time series
22CS7205

22CS7203
IoT for smart cities

Smart Contracts and Solidity

22CS7207
Information Retrieval

22CS7204
Internet Of Medical Things

22CS7206
Block chain and distributed
ledger technology

22CS7208
Data Security

22CS8201
{ot Clous! 2nd Data
Analytics

22CS8202

Bitcoin Essciitials and Use-
Cases

22CS8203
Recommender Svetems
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. B.E(HONS) COMPUTER SCIENCE AND ENGINEERING

SPECIALIZATION INIOT
S Course Periods Per Total
N CO: de Course Title Category week Contact Credits
° L[T]| P | Periods
Sem 5:
1 22CS5204 | Fundamentals Of IOT PC 3 0 0 3 3
Sem 6: loT
2 22CS6203 | Design PC 310 0 3 3
Sem 6: 3
3 | 22C86204 Introduction Of Raspberry PC 34010 3
Pi and Arduino -
Sem 7: 1oT for smart
22CS7203 | cities -
4 PC 310 0 3 3
Sem 7: ‘
3 22C87204 Internet Of Medical Things PC 310 0 3 3
Sem §:
6 22CS8201 | Tot Cloud and Data PC 310 0 3 3
Analytics
B.E (HON MPUTER E D ENGINEERIIN(
TIALIZAT IN BLOCK CHAIN TECH Y
S C Periods Per Total
No (;') u(;‘se Course Title Category week Contact Credits
ode L[T]| P | Perods
Sem 5:
1 22CS5205 | Public Key PC 310 0 3 3
Infrastructure and ‘
Trust Management
Sem 6:
2 22CS6205 | Introduction to PC 3 0 0 3 3
block chain
3| 22086206 | 2O pc 3]0 o 3 3
ryptocurrency
Sem 7: Smart Contracts and
22CS7205 Solidity
v PC 0 [0
Sem 7:
3 22C87206 Block chain and distributed PC 3 0 0 3 3
ledger technology
Sem 8:
6 | 22CS8202 | Bitcoin Essentials PC 31010 3 3
and Use-Cases
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B.E (HONS) COMPUTER SCIENCE AND ENGINEERING

SPECIALIZATION IN DATA SCIENCE

S c Periods Per Total
N ((:)u; se Course Title Category week Contact Credits
A ode L|T| P | Periods
22CS5206 | Sem 5: Data warehouse and
1 Mining . PC 31010 3 3
22CS6207 | Sem 6: Python
2 for Data Science PC 3 0 3 3
22CS6208 | Sem 6: 3
3 Exploratory Data Analysis PC 31010 3
and Time series
22CS7207 Sem 7: -
Information
4 Retrieval PC 3101 0 3 3
B ) . :
s 22CS7208 |Sem 7: Data Security PC 310l o 3 3
22CS8203 Sem 8:
6 Recommender PC 3 0 0 3 3
Systems
Credit Distribution R2022
Semester 1 ) 1 1v \% VI vil VIl Total
Credits 18 23 25 23 2 24 20 10 165
N
Chairman BoS Dedn Academics ipal

Chairman - BoS
_ CSE - HiCET

HICET

Dean (Academics)
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SYLLABUS
I SEMESTER
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Programme/

Course Code Name of the Course L T?® P C
Semester

ENGLISH FOR ENGINEERS
B.E./B.Tech/I 22HE1151 (Common to all Branches) 2 0 2 3

The student should be able )

To help the students of engineering and technology develop a strong base in the use of English.
To help learners use language effectively in professional writing.

To impart basic English grammar and essentials of important language skills

To impart knowledge about the importance of vocabulary and grammar

To develop the communication skills of the students in both formal and informal situations

Course
Objective

(O S U R S

Instructional

i Description
Unit . _p Hours

Language Proficiency: Parts of Speech, Degrees of Comparison, Abbreviation&
Acronyms Writing: Process Description, Instructions. Vocabulary — Words on
Environment. Practical Component: Listening- Watching Short Videos and answer the
1 questions, Speaking- Self introduction , Narrating personal experiences / events; 7+2
Interviewing a celebrity; Reporting / and summarizing of documentaries / podcasts /
interviews Reading- Purpose of Reading - Churning & Assimilation, Interpreting Ideas
- Interpreting Graphs in Technical Writing.
Language Proficiency: Types of Sentences, Framing Question, One Word Substitution
Writing:  Writing Checklist, Reading Comprehension. Vocabulary— Words on’
Entertainment. Practical Component: Listening-Comprehensions based on TED talks
Speaking- Story Telling Reading - Skimming — Scanning — Reading: Scientific Texts
Language Proficiency: Tenses, Conditional Clause (‘If clause), Active and Passive
voices, Writing: Formal letter (invitation, acceptance, decline, Congratulation) Cloze
test. Vocabulary — Words on Tools. Practical Component: Listening-Listening pre-
recorded English language learning programme Speaking - Just a minute Reading-
Reading feature articles (from newspapers and magazines) -Reading to identify point of
view and perspective (opinion pieces, editorials etc.)
Language Proficiency: Subject Verb Concord, Articles, The Use of Prefixes and Suffixes
Writing: Preparing Agenda &Minutes, Writing Recommendations. Vocabulary— Words
on Engineering process. Practical Component: Listenifig-An interview with someone 5+4
who works for recruitment personnel. Speaking-Presentation on a general topic.
Reading- Reading Comprehension - Literary Texts.
Language Proficiency: Prepositions, Phrasal Verbs, Modal Auxiliaries, Writing: Letter
to the Editor, Sequencing of Sentences Vocabulary —~Words on Engineering material
Practical Component: Listening- Listening- Comprehensions based on Nat 6+3
Geo/Discovery channel videos Speaking- Preparing posters and presenting as a team.
Reading- Biographies, Travelogues, Technical blogs.
' Total Instructional Hours 45

After completion of the course the learner will be able

CO1: Understand English and converse effectively.

CO2: Enable the students to write coherently and cohesively.

CO3: Enable the development of basic grammar to enhance language for a better communication

CO4: Use suitable vocabulary and grammar with confidence and express their ideas both in speech and

writing.
COS5: Follow the etiquettes in formal and informal communication.

I T+2 -

11X 5+4

v

Course
QOutcome

TEXT BOOKS:

T1- Raymond Murphy, “English Grammar in Use”-5"editionCambridgeUniversityPress, 2019.

T2-Norman Whitby, “Business Benchmark-Pre-intermediate to Intermediate”, Cambridge University Press, 2016.
REHER

REFERENCE BOOKS:
R1- Kapoor A.N., Business Letters for Different Occasions, New Delhi: S. Chand & Co. Pvt. Ltd., 2012.
R2-RaymondMurphy, “ English Grammar For ESL Learners - Premium Fourth Edition.
R3- McCarthy, Michael et.al (2011) English Vocabulary in Use — advanced, Cambridge University Press.

S
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Name of the Course L T P

Programme/ Course Code C
Semester
B.E/B.Tech/ I 22MA1101 MATRICES AND CALCULUS 3| 1 0 4

(Common to all Branches)

The learner should be able to

1. Construct the characteristic polynomial of a matrix and use it to identify Eigen values and Eigenvectors

Impart the knowledge of single variate calculus.

2
Course 3. Familiarize the student with functions of several variables.
Objective 4. Acquaint the student with mathematical tools needed in evaluating multiple integrals and their
applications.
5. Make a vector differential operator for vector function and theorems to solve engineering problems
Unit Description Instructional
Hours
Matrices
I Eigen values and Eigen vectors — Properties of Eigen values and Eigen vectors (without proof) - d 12
Cayley - Hamilton Theorem (excluding proof) - Reduction of a quadratic form to canonical form
by orthogonal transformation.
Single Variate Calculus
11 Rolle’s Theorem — Lagrange’s Mean Value Theorem - Maxima and Minima — Taylor’s 12
and Maclaurin’s Series.
Functions of Several Variables
11 Partial derivatives - Total derivative - Jacobians — Maxima and minima of functions of two 12
variables and Lagrange’s method of undetermined multipliers.
Integral Calculus
Double integrals in Cartesian coordinates — Area enclosed by plane curves (excluding surface 12
v area) — Triple integrals in Cartesian co-ordinates — Volume of solids (Sphere, Ellipsoid,
Tetrahedron) using Cartesian co-ordinates.
Vector Calculus
v Gradient, divergence and curl vectors - Green's theorem - Stoke’s and Gauss divergence theorem 12
: (statement only) for cubes only.
Total Instructional Hours 60
At the end of the course, the learner will be able to
CO1: Compute Eigen values and Eigen vectors of the given matrix and transform given quadratic form into
Course canonical form. . . N . ..
Outcome CO2: Apply the concept of dlfferentxat}on to identify the maximum apd minimum values of curve.
CO3: Able to use differential calculus ideas on several variable functions.
CO4: Apply multiple integral ideas in solving areas, volumes and other practical problems.
COS5: Apply the concept of vector calculus in two and three-dimensional spaces.
TEXT BOOKS:

T1 - Erwin Kreyszig, “Advanced Engineering Mathematics”, John Wiley & Sons, 10" edition, 2019.
T2 - K. P. Uma and S. Padma, “Engineering Mathematics I (Matrices and Calculus) *, Pearson Ltd,2022.

REFERENCE BOOKS:
R1 - Jerrold E. Marsden, Anthony Tromba, “Vector Calculus”, W.H.Freeman, 2003-Strauss M. J, G. L Bradley and K. J
.Smith, “Multivariable calculus”, 6" edition, Prentice Hall, 2011.

R2 - Veerarajan T, “Engineering Mathematics”, 5 edition, Mc Graw Hill Education(India) Pvt Ltd, New Delhi, 2016.

R3 - G. B. Thomas and R. L. Finney, “Calculus and Analytical Geometry”, 9" Edition, Addison Wesley Publishing
- Company, 2016.

]],’(S)g PO1 PO2 PO3 PO4 PO5 PO6 PO7 POS8 PO9 PO10 | PO11 | PO12 | PSO1 | PSO2
co1| 3 3 3 3 3 2 2 - - 1 2 2 3 2
CO2 3 3 3 3 2 2 2 - - 1 2 2 2 2
CO3 3 3 3 3 2 2 2 - - 1 2 2 2 2
CO4 3 3 3 3 2 2 2 - - 1 2 2 2 2
CO5 3 3 3 3 2 2 2 - - 1 2 2 3 3
AVG 3 3 3 3 2.2 2 2 1 2 2 2.4 2.2
\( A *\
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Programme/
Semester

Course Code Name of the Course L

o™

B.E./B.Tech/1

22CY1152 Chemistry for Computational Sciences 2 0

Course
Objective

The learner should be able to

1. Inculcate sound understanding of water quality parameters and water treatment techniques.
2. Apply electrochemical basics to the field of battery technology and the main components, fandamental

aspects of biosensors.

3. Acquire knowledge on the concepts of chemistry involved in dlsplay systems and conducting polymer

materials.

4. Acquire the concept and working principle of spectral analytical instruments and applications.

5. Understand and gain tlie knowledge of electronic waste management.

Unit

Description

Instructional
Hours

WATER SCIENCE

Impurities in Water, Hardness of Water and Boiler feed Water — Boiler troubles -Sludge
and scale formation, Caustic embrittlement, priming and foaming, boiler corrosion- -
Softening Methods - Ion-Exchange Method, Desalination of Brackish Water - Reverse
Osmosis. Estimation of hardness of water by EDTA.

Determination of Dissolved Oxygen in sewage water by Winkler’s method.
Estimation of alkalinity of water sample by indicator method

I

BATTERIES AND SENSORS:
Batteries - battery characteristics- classification of batteries: primary, secondary -
Applications —Alkaline Battery — Lead-Acid Battery — Lithium Ion Batteries — Fuel Cells

—Hydrogen Oxygen fuel cell and Solar cells — Advantages. Sensors - Biosensors - |

application and advantages.
Estimation of Ferrous iron by Potentiometry

6+3

I

ORGANIC ELECTRONIC MATERIALS

Conducting Polymers types and mechanism — Organic Semiconducting materials —
Fullerenes — C60- Organic dielectric materials- definition — working principle —
Polystyrene, PMMA- Properties & Applications in Liquid Crystal Display (LCDS) -
Principle - construction — working and applications.

v

SPECTRAL ANALYSIS

Introduction- UV- Visible Spectroscopy- Beer — Lambert’s Law- IR-Spectroscopy,
principles — instrumentation (block diagram only)and applications — flame photometry —
principle — instrumentation (block diagram only) — estimation of sodium by flame
photometry Determination of Fe’* by colorimetric method.

ELECTRONIC WASTE MANAGEMENT

E-waste - Introduction - Definition — Sources - Effects of E-waste on environment and
human health - need for E-waste management - Extraction Gold and copper from printed
circuit boards (PCBs) - Disposal treatment methods of E-waste - recycling of E-waste.
Estimation of copper by EDTA method.

6+3

Total Instructional Hours

5

Course
Outcome

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

CO1: Explain the basic properties of water and its usage in domestic and 1ndust:r1al purposes
CO2: Describe the fundamentals of battery and its types, and to attain basic knowledge about

sensors.
CO3: Utilize the electronic materials for various applications.

CO4: Extend the knowledge on the concepts of spectroscopy and its applications on analytical

instrumentation.
COS: Understand the environmental impacts of electronic-waste

TEXT BOOKS

T2 -0. G. Palanna, “Engineering chemistry” McGraw Hill Education India (2017).

T1-P. C. Jain& Monica Jain, “Engineering Chemistry” Dhanpat Rai Pub, Co., New Delhi, 17" edition, (2022).

REFERENCE BOOKS:
R1 — Shikha Agarwal “Engineering Chemistry -Fundamentals and Applications, Cambridge University , Press, Dgthi, 2019
R2 - 8. S. Dara “A Text book of Engineering Chemistry” S. Chand& Co. Ltd., New Delhi (2018).

;(\‘iz
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I;,gg‘ PO1 | PO2 | PO3 | PO4 | POS | POG | POT | PO8 | POY | PO10 | POL1 | POI2 | PSO1 | PSO2
cor| 2 | 3 |3 | 1|1 NN | - 1 2
coz| 2 | 3 | 2| 1 | 1 | 1| 1] - - 1 2
cos | 2 | 2 | 2| 2|1 S S T R I ] ] 5

CO4 2 2

o
o
—
—
—
1
—
'
—
[N

COs 2 3 2 - - - 3 - - - - _

AVG 2 26 | 22 1.5 1 1 1.4 - 1 - 1 2
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Programme

Course code Name of the course L|T P

BE

22CSl1151 PROBLEM SOLVING USING CPROGRAMMING | 2 | 0 2>

Course
Objective

The student should be able to

1

To develop simple algorithms for arithmetic and logical problems

To understand and implement the fundamental concepts in a program.

To enable how to implement conditional branching, iteration and recursion

To understand how to decompose a problem into functions and synthesize a complete
program and to enable them to use arrays, pointers, strings and structures in solving

problems.

5 | Tounderstand the use files to perform read and write operations

L

Unit

Description .

Instructional

Hours

INTRODUCTION TO COMPUTERS

Computer Systems — Computing Environments — Computer Language — Creating
and Running programs — Computer Numbering System — Storing Integers and Real
Numbers — Algorithms - Flowchart.

I

INTRODUCTION TO C LANGUAGE
Character set - C Tokens, Identifiers and Keywords - Constants, Variables - Data

types — Text Input / Output — Operators - Expressions — Precedence and Associativity
— Evaluating Expressions — Type Conversions.

Hlustrative program: 1) Josh went to the market to buy N apples. He found two shops,
shop A and B, where apples were being sold in lots. He can buy any number of the
complete lot(s) but not loose apples. He is confused with the price and wants you to

igure out the minimum cost to buy exactly N apples. Write an algorithm]br Josh to
calculate the minimum cost to buy exactly N apples.

Input Format:

o The first line of the input consists of an integer — N, representing the
total number of apples that Josh wants to buy.

o The second line consists of two space-separated positive integers — M1
and P1, representing the number of apples in a lot and the lot's price
at shop A, respectively.

o The third line consists of two space-separated positive integers-M2 and
P2, representing the number of apples in a lot and lot’s price at shop
B, respectively.

Output Format:

Print a positive integer representing the minimum price at which Josh can buy the
apples.

2) Chaman planned to choose a four-digit lucky number for his car. His lucky
numbers are 3,5 and 7. Help him find the number, whose sum is divisible by 3 or 5
or 7. Provide a valid car number, fails to provide a valid input then display that
number is not a valid car number. Note: The input other than 4 digit positive
number[includes negative and (] is considered as invalid.

6+4

-
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11

DECISION MAKING, ARRAYS, STRINGS AND POINTERS
Two-way selection — Multi-way selection — Concept of a Loop — Pre-test and Post-

test Loops — Initialization and Updating — Controlled Loops — Other Statements
Related to Looping — Looping Application - Arrays - Strings - Pointers — Pointer
Applications — Processor Commands.

1llustrative program: 1) You are playing an online game. In the game, a list of N
numbers is given. The plaver has to arrange the numbers so that all the odd numbers
of the list come after the even numbers. Write an algorithm to arrange the given list
such that all the odd numbers of the list come after the even mumbers.

Input

o The first line of the input consists of an integer number, representing
the size of the list(N).
e The second line of the input consists of N space-separated integers
representing the values of the list
Output

Print N space-separated integers such that all the odd numbers of the list come after
the even numbers o

2) Given an integer matrix of size N x N. Traverse it in a spiral form.
Input:

The first line contains N, which represents the number of rows and columns of a
matrix. The next N lines contain N values, each representing the values of the matrix.

Output:

A single line containing iniegers with space, representing the desired traversal.
Constraints: 0 <N < 500

3) A digital machine generates binary data which consists of a string of Os and 1s. A
maximum signal M, in the data, consists of the maximum number of either 1s or Os
appearing consecutively in the data but M can’t be at the beginning or end of the
string. Design a way to find the length of the maximum signal.

Input

The first line of the input consists of an integer N, representing the length of the
binary string. The second line consists of a string of length N consisting of Os and 1s
only.

Output
Print an integer representing the length of the maximum signal.

4) Given a string S(input consisting) of *’ and #’. The length of the string is
variable. The task is to find the minimum number of “*’ or ‘#’ to make it a valid
string. The string is considered valid if the number of ‘*’ and ‘#’ are equal. The *’
and ‘# can be at any position in the string.

Note : The output will be a positive or negative integer based on number of ‘*’ and
‘#’ in the input string.

(*>#): positive integer

6+4

Chairman, Board of Studies
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(#>*): negative integer

#H=%): 0

v

FUNCTIONS, STRUCTURES AND UNION
Designing Structured Programs — Functions in C — User defined functions — Inter-

Function Communication — Standard Function — Passing Arrays to Functions —
Passing Pointers to Function — Recursion — Passing an array to a function — typedef
— Enumerated types - Structure — Union — Programming Application.

Hllustrative program: 1) The Caesar cipher is a type of substitution cipher in which
each alphabet in the plaintext or messages is shified by a number of places down the
alphabet. For example, with a shift of 1, P would be replaced by Q, Q would become
R, and so on. To pass an encrypted message from one person to another, it is first
necessary that both parties have the ‘Key' for the cipher, so that the sender may
encrypt and the receiver may decrypt it. Key is the number of OFFSET to shift the
cipher alphabet. Key can have basic shifis from 1 to 25 positions as there are 26 total 5+4 -
alphabets. As we are designing custom Caesar Cipher, in addition to alphabets, we
are considering numeric digits from 0 to 9. Digits can also be shifted by key pldces.
For Example, if a given plain text contains any digit with values 5 and keyy =2, then
S will be replaced by 7, “-"(minus sign) will remain as it is. Key value less than 0
should result into “INVALID INPUT”. Write a function CustomCaesarCipher(int
key, String message) which will accept plaintext and key as input parameters and
returns its cipher text as output.

Enter your PlainText: All the best
Enter the Key: 1

The encrypted Text is: BmmuifCfiu

BINARY INPUT / OUTPUT

Defining and Opening a file, closing a file - input/output operations on files - error
handling during I/O operations - random access to files - Text versus Binary Streams 6+3
— Standard Library Functions for Files — Converting File type.

Hlustrative program: 1) Write a C Program to merge contents of two files into a third
file. 2) Write a program in C to delete a specific line from a file.

Total Instructional Hours 45

Course CO3 | Implement conditional branching, iteration and recursion
Outcome

CO1 | Develop simple algorithms for arithmetic and logical problems.

coz Test and execute the programs and correct syntax and logical errors

Decompose a problem into functions and synthesize a complete program and use arrays,

CcO4 . . .
pointers, strings and structures to formulate algorithms and programs.

CO5 | Use files to perform read and write operations

TEXT BOOKS:

T1

Behrouz A. Forouzan, Richard F. Gilberg, J. Jaya, S. Shankar, I. Jasmine Selvakumari Jeya, M. Ramya
Devi, “Computer Programming in C”, Cengage Learning, 2022.

T2

Byron Gottfried, “Programming with C”, Schaum’s Outlines Series, McGraw Hill Education, 3" edition,
2017. ’

REFERENCE BOOKS:

Chairman, Board of Studies
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10

R1 | Schildt Herbert, ““C: The Complete Reference”. Tata McGraw Hill Education, 4™ edition, 2014

R2 | R.S. Bichkar, “Programming with C”, Universities Press, 2™ edition 2012.

R3 | YashvantKanetkar, “Exploring C”, BPB Publishers, 2" edition, 2003.

R4 | W. Kernighan Brian, Dennis M. Ritchie, “The C Programming Language”, PHI Learning, 2° edition,

1988
PO
& | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2
PSO
CO1 3 1 3 3 2 0 0 0 3 0 3 0 3 3
co2| 2 2 2 2 2 3 0 1 2 0 3 2 3 2
Cco3| 3 2 1 2 2 3 0 1 2 0 2 2 2 2
COo4 | 3 1 2 2 0 3 0 1 0 0 2 2 2 1
Ccos5| 3 1 2 1 2 0 0 0 0 0 2 3 2 2

(4
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Programme Course Code Name of the Course L T P
[ 4
B.E./B.Tech 221T1152 INTRODUCTION TO WEB APPLICATION 2 0 2
DEVELOPMENT(IT/CSE/AIML)
The learner should made
1. To understand the fundamental building blocks of web pages,
Course 2. To develop common HTML form elements for user input.
Objectives 3. To analyse the basic building blocks of CSS and how to style HTML elements.
4. To apply fundamental CSS concepts for styling text, backgrounds, borders, and layout.
5. To understand different software development methodologies and their characteristics.
. .. Instructional
D
Unit escription Hours
Hyper Text Markup Language-1
I Web Essentials: Clients, Servers, Basic Terminologies-HTML Basic Tags — Elements - Attributes - 06
Basic Formatting, Fonts and Colors-Hyperlink-Images- Tables - cell spanning, cell spacing- Table
contents, Border. List —ordered List-Unordered List-Definition List.
Hyper Text Markup Language-I1 :
11 Frames-HTML Forms - Single line text field, Text area, Check box, Radio buttons, Password fields, 06
Pull-down menus, File selector dialog box—~HTML S features.
Cascading Style Sheet-I (
I Introduction - CSS Syntax -Type of CSS Selector-Simple Selectors, Universal Selector, ID Selector, 06
Class selector and Pseudo Classes — Style Specification Formats-Inline Style-Embedded Style sheet-
External Style sheet.
Cascading Style Sheet-11
v Font properties-List properties- Background properties-Colors RGB and RGBA, HSL and HSLA, 06
Borders, Rounded Corners, Applying Shadows in border- Padding, Margin-CSS Layout- Normal Flow
Layout-Relative positioning-Float positioning-Absolute positioning.
Software Development Life Cycle
v Software Development Model -Waterfall Model- Incremental Process Models- Evolutionary Process 06
Models- Spiral Model-Agile Software Development —Agile process-Agility principles-Introduction
Github.
TotalInstructionalHours(Theory) 30
Total Instructional Hours(Practical) 15
Total Instructional Hours 45
Laboratory Practical Exercises
1. Create a basic HTML page to provide a description of yourself, using fundamental HTML tags.
2. Create a web page that embeds an image using the <img> tag and includes a hyperlink to your 'About Me' page.
3. Create an HTML web page to display a list of courses available in your department and prepare a timetable for them.
4. Create an HTML web page for a quiz program using various types of input options.
5. Develop an HTML webpage for a student registration form, incorporating various input fields and form elements.
6. Develop a basic HTML webpage for a simple calculator using inline and embedded CSS.
7. Create an HTML webpage for a Personal Portfolio using external CSS.
8. Create an HTML webpage to display a product report with a suitable background color and an image. Use various text properties
and padding to enhance the layout.
9. Develop an HTML webpage to create a simple college website and utilize a software development process tool for its deyvelopment.
10. Create a GitHub account, then create a new repository. Develop an HTML code to display your name.
P N e |
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At the end of the course, the learner will be able to 6

Describe the roles of clients and servers, explain basic web terminologies, and apply HTML tags, attributes,

ol and CSS to format and structure web content.

Design web pages with frames, integrate HTML forms with single-line text fields, text areas, checkboxes,

coz radio buttons, password fields, pull-down menus, and file selector dialog boxes.

Course
- Outcomes CO3 Analyse and apply fundamental CSS syntax including selectors and style specification formats to achieve
desired webpage aesthetics.

CO4 | Apply fundamental CSS styling concepts to create visually appealing and well-structured web pages.

Develop a critical understanding of various software development and their core principles to effectively select

€Os and implement an approach for project management.

TEXT BOOKS:

T1 - Jeffrey C. Jackson, "Web Technologies--A Computer Science Perspective”, Pearson Education, 2006. -

T2 — J.Jaya, S.Shankar, M.Ganesan, M.Umapriya“Introduction To Web Application Development”,schand publications,2023

T3 - Roger S.Pressman, Bruce R. Maxim, Software engineering- “A practitioner’s Approach, McGraw-Hill International Edition”,
8edition ( 2015). ISBN: 9789353165710

REFERENCES:
R1 - Robert. W. Sebesta, "Programming the World Wide Web", Fourth Edition, Pearson Education, 2007.
R2- Deitel, Deitel, Goldberg, "Internet & World Wide Web How To Program", Third Edition, Pearson Education, 2006.

WEB RESOURCES:
https://www.w3schools.com/html/default.asp

https://html.com/
https://www.geeksforgeeks.org/html-tutorial/

PO1 | PO2 | PO3 | PO4 | PO5S | PO6 | PO7 | POS | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2
Co1 3 1 2 - 3 - - - 1 1 2 1 3 1
coz2| 1 1 3 - 3 - - - 1 1 2 1 1 1
Co3| 2 2 3 3 3 - - - 1 1 2 1 2 2
Co4| 2 2 3 - 3 - - - 1 1 3 1 2 2
Cos| 2 2 1 1 1 - - 1 2 2 3 2 2 2
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Programme/
Semester

Course

Code Name of the Course - L

B.E./B.Tech
/1

UNIVERSAL HUMAN VALUES
(COMMON TO ALL BRANCHES)

(3]
<o

22HE1095

Course
Objectives

The student should be made

towards value-based living in a natural way.

3. TohighlightplausibleimplicationsofsuchaHolisticunderstandingIntermsofethicalhumanconduct,
trustful and mutually fulfilling human behavior and mutually enriching interaction with Nature.

1. To help the students appreciate the essential complementarily between 'VALUES' and 'SKILLS' to
ensure sustained happiness and prosperity which are the core aspirations of all human beings.
2. TofacilitatethedevelopmentofaHolisticperspectiveamongstudentstowardslifeandprofession as well as
towards happiness and prosperity based on a correct understanding of the Human reality and the rest
of existence. Such a holistic perspective forms the basis of Universal Human Values and movement

Unit

Description

Instructional
Hours

Introduction to Value Education - .

Right Understanding, Relationship and Physical Facility (Holistic Development and the Role
of Education)-Understanding Value Education - Self-exploration as the Process for Value
Education - Continuous Happiness and Prosperity — the Basic Human Aspirations -
Happiness and Prosperity — Current Scenario - Method to Fulfill the Basic Human
Aspirations

11

Harmony in the Human Being and Harmony in the Family

Understanding Human being as the Co-existence of the Self and the Body - Distinguishing
between the Needs of the Self and the Body - The Body as an Instrument of the Self -
Understanding Harmony in the Self- Harmony of the Self with the Body - Programme to
ensure self-regulation and Health

111

Harmony in the Family and Society

Harmony in the Family — the Basic Unit of Human Interaction. Values in Human to Human
Relationship 'Trust' — the Foundational Value in Relationship Values in Human to Human
Relationship 'Respect’ — as the Right Evaluation

Understanding Harmony in the Society

v

Harmony in the Nature / Existence

Understanding Harmony in the Nature.Inter connectedness, self-regulation and Mutual
Fulfillment among the Four Orders of Nature- Understanding Existence as Co-existence of
mutually interacting units in all pervasivespace Realizing Existence as Co-existence at All
Levels The Holistic Perception of Harmony in Existence. Vision for the Universal Human
Order

Implications of the Holistic Understanding — a Look at Professional Ethics

Natural Acceptance of Human Values Definitiveness of (Ethical) Human Conduct A Basis
for Humanistic Education, Humanistic Constitution and Universal Human Order-
Competence in Professional Ethics Holistic Technologies, Production Systems and
Management Models-Typical Case Studies Strategies for Transition towards Value-based
Life and Profession

Total Instructional Hours

30

Course
Outcome

At the end of the course, the learner will be able
CO1: To become more aware of holistic vision of life - themselves and their surroundings.

CO2: To become more responsible in life, in the Society and in handling problems with sustainable

Solutions.

CO3: To sensitive towards their commitment towards what they understood towards environment and

Socially responsible behavior.

CO4: To able to apply what have learnt to their own self in different day-to-day settings in real life and

in handling problems with sustainable solutions.
COS: To develop competence and capabilities for maintaining Health and Hygiene.

\(\ijh e
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Reference Books:
R1- A Foundation Course in Human Values and Professional Ethics, R R Gaur, R Asthana, G P Bagasia,
2" Revised Edition, Excel Books, New Delhi, 2019. ISBN 978-93-87034-47-1
R2- Teachers’ManualforAFoundationCourseinHuman ValuesandProfessional Ethics, RRGaur, R Asthana,G P Bagaria, 2"
Revised Edition, Excel Books, New Delhi, 2019. ISBN 978-93- 8§7034-53-2
R3-JeevanVidya: EkParichaya, A Nagaraj, Jeevan Vidya Prakashan, Amarkantak,1999.
R4- Human Values, A.N. Tripathi, New Age Intl. Publishers, New Delhi, 2004.

gg PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | PO9 | PO10 | POI1 | PO12
col| 2 3 3 - 2 - - - 2 - - 2

co2 | 2 3 3 - 2 - - - 2 - - 2 .
co3 | 2 3 3 - 2 - - - 2 . 2

co4 | 2 3 3 - 2 - - - 2 - - 2

cos | 2 3 3 - 2 - ; - 2 - . 2

AVG | 2 3 3 - 2 - - - 2 - - 2
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Programme/ Course Name of the Course .
Semester Code L T P C
B.E./B.Tech/I 22HE1072 ENTREPRENEURESHIP AND INNOVATION ; 0 0 1
(Common to all Branches)
The student should be made
1. To acquire the knowledge and skills needed to manage the development of innovation.
Course 2. To recognize and evaluate potential opportunities to monetize these innovations.
Objectives 3. To plan specific and detailed method to exploit these opportunities.
4. To acquire the resources necessary to implement these plans.
5. To make students understand organizational performance and its importance.
Module Description
1 Entrepreneurial Thinking
2 Innovation Management
3 Design Thinking
4 Opportunity Spotting / Opportunity Evaluation .
5 Industry and Market Research
6 Innovation Strategy and Business Models -
7 Financial Forecasting
8 Business Plans/ Business Model Canvas
9 Entrepreneurial Finance
10 Pitching to Resources Providers / Pitch Deck
11 Negotiating Deals
12 New Venture Creation
13 Lean Start-ups
14 Entrepreneurial Ecosystem
15 Velocity Venture
TOTAL INSTRUCTIONAL HOURS 15
At the end of the course, the learner will be able to _
CO1: Understand the nature of business opportunities, resources, and industries in critical and creative
Course aspects.
Outcome CO2: Understand the processes by which innovation is fostered, managed, and commercialized.
CO3: Remember effectively and efficiently the potential of new business opportunities.
CO4: Assess the market potential for a new venture, including customer need, competitors, and industry
attractiveness..
CO5: Develop a business model for a new venture, including revenue. Margins, operations, Working capital,
and investment '
TEXT BOOKS

T1:Arya Kumar“Entrepreneurship—Creatingandleadin ganEntrepreneurialOfganization”,Pearson,SecondEdition(ZO 12).
T2: EmrahYayici“DesignThinkingMethodology”, Artbiztech, FirstEdition(2016).

REFERENCE BOOKS

R1: Christopher Golis “Enterprise & Venture Capital”, Allen &Unwin Publication, Fourth Edition (2007).
R2: ThomasLockWood&EdgerPapke“InnovationbyDesign”,CareerPress.com,SecondEdition(2017).
R3: Jonathan Wilson “Essentials of Business Research”, Sage Publication, First Edition(2010).

WEB RESOURCES

W 1:https://blof.forgeforward.in/tagged/startup-lessons

W2:https://blof. forgeforward.in/tagged/entrepreurship

W3:https://blof. forgeforward.in/tagged/minimum-viable-product
W4:https://blof. forgeforward.in/tagged/minimum-viable-product

W5:https://blof.forgeforward.in/tagged/innovation A

L :
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gg PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | POY | PO10 | POI1 | PO12 | BSO1 | PSO2
cot| 3 | 3|3 | 3| 3| - -0 - ; 2 2 1
coz| 3 | 3 | 3| 22| - -0 1- - - 2 2 2
co3| 3 | 3 | 3| 2| 3| - | -0 -]- ] , 2 ) 2
coa| 3 | 3 |3 33| - - ; - 2 2 3
cos| 3 | 3 | 3 | 3 | 3| - | -|-]- ; . > i 2
AVG| 3 | 3 | 3 |26 28| - | - | - | - - - 2 | 18 | 2

0
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Programme/ Course Name of the Course L T P p c
Semester Code
HERITAGE OF TAMIL
B.E./B.Tech/l | 22MC1094 (Common to all Branches) 2 0 0 1
The learner should be able to
1. Introduce students to the great History of Tamil literature.
Cpur se 2. Establish the heritage of various forms of Rock art and Sculpture art.
Objective 3. To study and understand the various folk and Martial arts of Tamil culture
4. Introduce students to Ancient Tamil concepts to understand the richness of Tamil literature.
5. To learn about the various influences or impacts of Tamil language in Indian culture.
Unit Description ]nst;‘luctlonal
ours
Language and Literature
Language families in India — Dravidian Languages — Tamil as a classical language — Classical Literature
I in Tamil- Secular nature of Sangam Literature — Distributive justice in Sangam Literature — 6
Management principles in Thirukural — Tamil epics and impacts of Buddhism & Jainism in Tamil and
Bakethi literature of Azhwars and Nayanmars — Forms of minor poetry _ Development of Modern -
literature in Tamil — Contribution of Bharathiyar and Bharathidasan.
Heritage _ Rock Art Paintings to Modern Art — Sculpture
Hero Stone to Modern Sculpture — Bronze icons — Tribes and their handcrafts - Art of 1unple
I car making — Massive Terracotta sculptures, Village deities, Thiruvalluvar statue at 6
Kanyakumari, Making of musical instruments — Mridangam, Parai, Yazh and Nadhaswaram -
Role of Temples in social and economic life of Tamils.
Folk and Martial Arts
I Therukoothu, Karagattem, Villupattu, Kaniyankoothu, Oyilattam, Leather puppertry, Silambattam., Valari 6
Tiger dance — Sports and Games of Tamils.
Thinai Concept of Tamils
Flora and Fauna of Tamils — Aham and Puram Concept from Tholkapplvam and Sangam Literature —
v Aram concept of Tamils — Education and Literacy during Sangam Age - Ancient cities and ports of 6
Sangam age — Exporot and Import during Sangam age — Overseas conquest of Cholas.
Contribution of Tamils te Indian National Movement and Indian Culture
Contribution of Tamils to Indian freedom struggle — The cultural influence of Tamils over the other 6
v parts of India — Self respect movement — Role of Siddha Medicine in indigenous systems of Medicine —
Inscriptions & Manuscripts — Print History of Tamil books.
Total Instructional Hours 30
At the end of the course, the learner will be able to
CO1: Learn about the works pertaining to Sangam age
CO2: Aware of our Heritage in art from Stone sculpture to Modern Sculpture.
Course CO3Appreciate the role of Folk arts in preserving, sustaining and evolution of Tamil culture.
Outcome CO4: Appreciate the intricacies of Tamil literature that had existed in the past.
COS: Understand the contribution of Tamil Literature to Indian Culture
TEXT BOOKS:

T1- Social Life of Tamils (Dr.K.K.Pillay) A joint pubhcatlon of TNTB & ESC and RMRL ~ (in print)
T2- Social Life of the Tamils - The Classical Period (Dr.S.Singaravelu) (Published by:International Institute of Tamil Studies.

T3- Historical Heritage of the Tamils (Dr.S.V.Subatamanian, Dr.K.D. Thirunavukkarasu)(Published by: International Institute of Tamil

Studies).
REFERENCE BOOKS:
R1-The Contributions of the Tamils to Indian Culture (Dr.M.Valarmathi) (Published by: International Institute of Tamil Studies)
R2- Porunai Civilization (Jointly Published by: Department of Archacology & Tamil Nadu TextBookand Educational Services

Corporation, Tamil Nadu)
R3-Journey of Civilization Indus to Vaigai (R.Balakrishnan) (Published by: RMRL)
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Programme/ Course | S )
Semester Code | Name of the Course L T }’ C
B.E./BI‘Tech/ 22MC1093 TAMIZHAR MARABHU 2 0 0 1
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Bociat Life of Tamils (De KUK Pillay) A joint publication of TNTB & ESC and RMEL - {in print)

Social Life of the Tamils -~ The Classical Period (Dr.8 Singaravelu} {Published by
International institute of Tamil Shudies.

Histoncal Heritage of the Tamdis (D SV Substwmanian, DrXKD. Thirunavukkarasul
{Published by International Instifute of Tamil Studies).

The Contnbutions of the Tamils to indian Culture (Dr M Valarmathil {(Published by
international institute of Tarmil Studies.)

Keeladi - "Sangam City Chvilization on the banks of river Vaigal' {Joinily Msshﬁd tsy*
g&mr;nm ofArchaediogy & Tamil Nadu Text Book and Educational Services Corg
amil Madu}
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];gg‘ PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | POO };(0) };(1) Pg"
cot| 2 | 3 | 3 | - ; ) - -] 2 p

coz| 2 | 3 | 3 | - . ] ] ] 5

cos| 2 |3 | 3 | - . ] ] 1, 5

coa| 2 | 3 | - - - ; . -] 2 2

cos| 2 | 3 | - - - - . -] 2 2
AVG| 2 | 3 | 18| - - - ) -2 2 |

_ o _
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Prsograx?m.e/ Course Code Course Title L|T/|P
emester b
BE/ BI'T“I‘/ 22HE1073 INTRODUCTION TO SOFT SKILLS 200
1. To develop and nurture the soft skills of the students through instruction, knowledge acquisition,
Course demonstration and practice.
Ob'eztive . 2. To enhance the students ability to deal with numerical and quantitative skills.
J $: 3. To identify the core skills associated with critical thinking.
4. To develop and integrate the use of English language skills.
. ' Lo Instructional
Unit Description Hours
Lessons on excellence
I Skill introspection, Skill acquisition, consistent practice 2
Logical Reasoning Problem Solving - Critical Thinking- Lateral Thinking - Coding and Decoding
I1 — Séries — Analogy - Odd Man Out - Visual Reasoning - Sudoku puzzles - Attention to detail 11,
Quantitative Aptitude .
Addition and Subtraction of bigger numbers - Square and square roots - Cubes and cube roots -
m Vedic maths techniques - Multiplication Shortcuts - Multiplication of 3 and higher digit numbers 1
— Simplifications - Comparing fractions - Shortcuts to find HCF and LCM - Divisibility tests
shortcuts - Algebra and functions
Recruitment Essentials
v Resume Building - Impression Management 2
Verbal Ability
v Nouns and Pronouns — Verbs - Subject-Verb Agreement - Pronoun-Antecedent — Agreement — ' 4
Punctuations
Total Instructional Hours 30
CO1 | Students will analyze interpersonal communication skills. public speaking skills.
CO2 | Students will exemplify tautology, contradiction and contingency by logical thinking.
Course CO3 Students will be able to develop an appropriate integral form to solve all sorts of quantitative
Outcome problems.
CO4 Students can produce a resume that describes their education, skills, experiences and measurable
achievements with proper grammar, format and brevity.
CO5 Students will be developed to acquire the ability to use English language with an error while
_ making optimum use of grammar.

Chairmsan - oS

IS

Chairman, Board of Studies

Dean - Academics

_ CSE - HICET . HICE

Dean {Academics)

44



Gy

. ‘ - mw.,wmmm © ymEoTH - 8D
{sorwepedy) UTed gog - uewLAeY)
® e SOIUIPERY uBd(
] TIN
SHpoI) dweN Y}M Ipo) 3suno) uoyensay ON'S
A3)SAUWAS | YoIBy €707 — (UONB[NGZIY ¢C(¢) PIINPOLU]T 9SIN0)) MIN
TIN
UOISTAY AWEN
1o (ST-pT0T 103) (¥T-€207 183X dTmepedE U IIMOY | o omag | awax | ON
N N JUUO)D) PISIANY JUdJU0) unSIXy cw”w MWcUU S

UOISIAJI SN(B[[AS -19)SIWIdS | YIJey £c0C — UONe[NSdy 20T

VIANI ‘npeN [fwe], ‘2€0 1+9 — 2103equro) ‘sndure) Loqren
i ¢ 919K UL $ JO IN0 69°E JO VADO UM 3PBID ++V, OVYN £q PaIpaIooy
o™ | (SLOW ‘HOEW ‘LI ‘BEE “HOE “ASO “TIAID ‘OLNV ‘O¥AVY) VEN £q PaupaIody
reuulay)d .wakOb@CD reuuy 03} pajeruyly »:\ZDQ MIN hm'ﬁoz \m@ U®>O.HQQ< ACOES.NBYWQH snowouoiny uy

A3or0ouyoa], pue 3urrdsurdug Jo 3389[[0) ULYISNPUIH

CHARITABLE TRUST

z

NVH.LSNANIH




HINDUSTHAN COLLEGE OF ENGINEERING AND TECHNOLOGY
(An Autonomous Institution Affiliated to Anna University, Chennai) ,
(Approved by AICTE, New Delhi, Accredited by NAAC with ‘A++ Grade)
Coimbatore - 641 032. |

B.E. COMPUTER SCIENCE AND ENGINEERING
HINDUSTHAN

EDUCATIONALAND T3

LSAHL AT4VLIVE

CHOICE BASED CREDIT SYSTEM

Revised Curriculum and Syllabus for the odd semester
s Academic year 2024-2025
(Academic Council Meeting Held on 21.06.2024 )
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HINDESTHAN

£ 0 AT RINST 08

Hindusthan College of Engineering and Technology

(An Autonomous Institution, Affiliated to Anna University, Chennai

Approved by AICTE, New Delhi& Accredited by NAAC with ‘A++’ Grade)

Valley Campus, Pollachi Highway, Coimbatore, Tamil Nadu.

HEHIREE

HICET
DETAILS OF CHANGES CARRIED OUT IN CURRICULUM & SYLLABUS
CBCS PATTERN
UNDERGRADUATE PROGRAMMES
B.E. COMPUTER SCIENCE AND ENGINEERING (UG)
REGULATION-2022
For the students admitted during the academic year 2023-2024 and onwards
SEMESTERI (Credit : 18)
Course
S No : Course Title Category | L | T| P | C | TCP | CIA | ESE | Total
Code
THEORY
1 22MAL1101 | Matrices and Calculus BSC 311101 4 4 40 60 100
THEORY WITH LAB COMPONENT
2 22HE1151 | English for Engineers HSC 2101213 4 50 50 100
' Chemistry for Circuit
3 22CY1151 | Engineers BSC 210123 4 50 50 100
22CS1151 | Problem solving using C
4 . ESC
Programming 2010]2]3] 4 | 50| 50 | 100
221T1152 Introduction to Web ESC
5 ) 2101213 4 50 50 100
Application Development
EEC COURSES (SE/AE)
6 22HE1072 Entrepreneurship & Innovation AEC 1lolol1 1 100 0 100
(Common to all)
7 22HE1073 | Introduction to Soft Skills SEC 210,010 1 100 0 100
MANDATORY COURSES
22MC1093/ .
8 SFLOTL / MC
22MC1094 | Heritage of Tamil 210101 2 100 0 100
9 Universal Human Values
22MC1095 (Common to All Branches) MC 210100 2 40 60 100
TOTAL | 18| 1| 8 | 18| 26 580 | 320 900
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SEMESTER 11 (Credits — 23)

Course
S No Course Title Category | L | T| P | C| TCP | CIA | ESE | Total
Code
THEORY
Differential
1 22MA2103 ) BSC 371014 4 40 60 100
Equations and Linear Algebra
2 22PH2101 | Basics of Material Science BSC 2101012 3 40 60 100
THEORY WITH LAB COMPONENT
Effective Technical
3 22HE2151 o HSC 210|213 4 50 50 .| 100
Communication
4 | 22PH2151 | Physics For Circuit Engineering)|  BSC 20023 4 50 | 50 | 100
Programme
20172251 Python programming and pCC
5 Practices 210123 4 50 50 100
6 22172253 Dynamic Web Design PCC ol |, )
3 50 | 50 100
PRACTICAL
7 22ME2001 | Engineering Practices ESC 00|42 2 60 40 100
EEC COURSES (SE/AE)
8 | 22HE2071 | Design Thinking AEC 21022 2 100 0 100
9 | 22HE2072 | SOFT SKILLS AND SEC 11001 1 100 0 100
APTITUDE-I
MANDATORY COURSES
10 | ymc2004 | BORE@D MC
Qs M6V EIL LD /
220MC2095 | TAMILS AND 2101011 2 100 0 100
TECHNOLOGY
. All students shall enroll, on admission, inanyone
NCC */NSS /YRC / Sports /
. . of the personality and character development
11 | 22MC2093 | Clubs / Society Service - MC
programmes and undergo training
Enrollment (Common)
for about 80 hours
TOTAL | 18| 1 [ 13| 23| 29 640 | 360 | 1000
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SEMESTER III (Credits — 25)

Course
S No Course Title Category | L | T| P | C | TCP | CIA | ESE | Total
Code
THEORY
Discrete Mathematics and
1 22MA3103 BSC 3101} 4 4 40 60 100
Graph Theory
2 22CS3201 | Data Structures PCC 31010713 4 40 60 100
3 | 22CS3202 | Operating Systems PCC 371101} 4 4 40 60 100
Digital Principles And
4 | 22C83203 - ESC 13000 |3] 3 | 40 | 60 | 100
Computer Organization
THEORY WITH LAB COMPONENT
22CS3251 ObjectOrientedProgramming PCC -
5 Using Java 310214 4 50 50 100
PRACTICAL
Digital Principles And
6 22CS3001 | computer Organization ESC 010|412 4 60 40 100
Laboratory
7 22CS3002 | Operating Systems Laboratory PCC 0]0]|4]2 4 60 40 100
EEC COURSES (SE/AE)

8 22HE3071 | goft Skills And Aptitude -1I SEC 11001 1 100 0 100
9 | 22CS3003 | Data Structures Laboratory AEC 0jo|4|2]| 4 60 | 40 | 100
MANDATORY COURSE
10 | 22MC3191 | Essence of Indian Traditional MC 210101 0 2 100 | 0 100'

Knowledge B
TOTAL | 17| 2 [ 14| 25| 34 590 | 410 | 1000
SEMESTER IV (Credits — 23)
Course
S No Cod Course Title Category | L | T| P | C | TCP | CIA | ESE | Total
ode
THEORY 4
1 22HE4101 | [PR and Start-ups HSC 2101012 2 40 60 100
2 22C84201 | patabase ManagementSystems PCC 013 3 40 60 100
22CS4202 | Microprocessor and PCC
3 Microcontrollers 3101013 3 40 60 100
4 | 22CS4203 lsjﬁtivareDesign with PCC | 3]0|0|3| 3 | 40 | 60 | 100
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THEORY WITH LAB COMPONENT

Applied Statistics with R
5 22MA4152 | Programming and Queuing BSC 21012713 4 50 50 100
theory
22CS4251 | Design and Analysis of A
6 Algorithms PCC 3701214 4 50 50 100
PRACTICAL
7 | 22CS4001 | Database Management PCC 0101412 4 60 40 100
Systems Laboratory
22CS4002 . PCC
? "~ | Microprocessor and olol4al2 4 60 40 100
Microcontrollers Laboratory
EEC COURSES (SE/AE) .
9 22HE4071 | soft Skills -3 SEC 110]0(1 1 100 0 100
TOTAL | 17| 1 | 12| 23| 28 480 | 420 | 900
SEMESTER V (Credits — 22)
Course ’
S No Course Title Category | L | T|P| C | TCP | CIA | ESE | Total
Code
THEORY
1 | 22CS5201 | Theory Of Computation PCC 3111044 4 40 60 100
2 | 22CS5202 | Computer Networks PCC 31003 3 40 60 100
3 22CS53XX | Professional Elective-1 PEC 310103 3 40 60 100
4 22CS53XX | Professional Elective-2 PEC 310103 3 40 60 100
5 22CS53XX | Professional Elective-3 PEC 3/0(0]3 3 40 60 100
THEORY WITH LAB COMPONENT
22CS5252 | Machine Learning PCC
6 21023 4 50 50 100
PRACTICAL
7 | 22CS5001 Engineering Clinic PCC 01042 4 60 40 100
EEC COURSES (SE/AE)
Soft Skills -4/Foreign
8 22HE5071 SEC 1{0}0]1 1 100 0 100
languages
TOTAL |18 | 1| 6 |22| 25 410 | 390

800
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SEMESTER VI (Credits — 24)

Course
S No Course Title Category | L | T P| C | TCP | CIA | ESE | Total
Code .
THEORY
1 22CS6201 | Compiler design PCC 3101013 3 40 60 100
2 22HE6101 | professional Ethics, HSC 370103 3 40 60 100
. ; " PEC
3 220863xX | Professional Elective-4 310lo0!l 3 3 40 60 100
. . PEC
4 22CS63XX Professional Elective-5 3 0 0 3 3 40 60 100
5 22CS64XX | Open Elective — 1* OEC 310(0]3 3 40 60 100
6 22CS64XX | Open Elective — 2* OEC 310703 73 40 60 100
7 22CY6101 | Environmental Studies BSC 210101 2 3 40 60 100
PRACTICAL
8 | 22CS6001 | Project based Learning PCC 00|42 4 60 | 40 | 100
EEC COURSES (SE/AE)
9 22HE6071 | Soft Skills - 5 SEC 21002 2 100 0 100
TOTAL [ 22| 0 | 4|24 | 27 440 | 460 | 900
. SEMESTER VII (Credits — 20)
Course '
S No Course Title Category | L | T |P| C | TCP | CIA | ESE | Total
Code
THEORY
1 | 22€S7201 | Information storage and PCC [3|0]|0[3] 3 | 40 | 60 | 100
Management
2 22CS7202 | Deep Learning PCC 3,10 4 4 40 60 100
. . PEC
3 220873xX | Professional Elective-6 310lol 3 3 40 60 100
4 22XX74XX | Open Elective — 3* OEC 3101013 3 40 60 100
5 22XX74XX Open Elective — 4* OEC 310103 3 40 60 100
PRACTICAL
6 22CS7001 | Deep Learning Laboratory PCC 01042 4 60 40 100
| EEC COURSES (SE/AE)
7 22CS7701 | Internship - II" SEC 0[0(0] 2 2 100 0 100
TOTAL [ 15| 1 |4 ]20 22 360 | 340 | 700
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vacation/placement training and same will be evaluated in Semester VII.

" - Four weeks internship carries 2 credit and it will be done in before Semester VI summer

SEMESTER VHI (Credits — 10)

Course
S No Course Title Category | L | T | P | C | TCP | CIA | ESE | Total
Code
EEC COURSES (SE/AE)
1 22CS8901 | Project Work/Granted Patent SEC 0]01]20]10| 20 100 | 100 | 200
TOTAL | 0] 0 |20]10| 20 | 100 | 100 | 200
Note: -

1. As per the AICTE guideline, in Semester I, 11, 11l & IV NCC one credit subject is added as
Value Added Course with Extra Credit. Further, the students’ who enrolled his/her name
in HICET NCC and Air Wing are eligible to undergo this subject. The earned extracredits

printed in the Consolidated Mark sheet as per the regulation.

2. NCC course level 1 & Level 2 will be added in the list of open elective subjects in the
appropriate semester. Further, the students’ who have opted NCC subjects in Semester 1,

II, III & IV are eligible to undergo NCC Open Elective Subjects.

3. The above-mentioned NCC Courses will be offered to the Students who are going to be
admitted in the Academic Year 2022 — 23.

TER

1

EDIT DISTRIBUT

B.E. / BTECH.PROGRAMMES

S.No. Course Credits per Semester Totzfl
Area I || m | 1w \ vi | vii | vin | Credits

1 | HSC 3 3 - 2 - 3 - - 11
2 | BSC 7 9 4 3 - 2 - - 25
3 | ESC 6 2 5 - - - - - 13
4 |pCC - 5 13 17 12 5 9 - 61
5 | PEC - - ; ; 9 6 3 - 18
6 | OEC - ; - ; - 6 6 - 12
7 | BEC 2 4 3 1 1 2 2 10 25
8 | MC v | v

Total | 18 23 25 23 22 24 20 10 165
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OPENELECTIVE I AND II (EMERGING TECHNOLOGIES)

To be oftered for the students other than CSE, IT, Al&ML, ECE & BIOMEDICAL

Total

S C Periods Per
N CO u;se Course Title Category week Contact Credits
0 ode L|T| P Periods
Artificial Intelligence and
1 22A16451 | Machine Learning OEC 210 2 4 3
Fundamentals
2 22CS6451 | Blockchain Technology OEC 210 2 4 3
3 22EC6451 | Cyber security OEC 2101 2 4 3
4 | 22BCe4s2 | 10T Concepts and OEC | 2|0 2 4 3 "
Applications
s | 221Te4s1 | D2taScienceand OEC | 2|0 2 4 3
Analytics
6 | 22BM6451 Augfn(:nt(:d and Virtual OEC ol 2 4 3
Reality
OPEN ELECTIVE
1 AND 11
To be offered for the students other than AUTO, AERO, AGRI, MECH, MCTS,
CIVIL, EEE, CHEMICAL, FOOD TECH, E&I
PERIODS| TOTAL
SL. ng]l}FS:E CATEGOR| PERWEEK CONTACT
NO. COURSE TITLE Y <~ TT T PERIODS CREDITS
1 [22AE6401 | Space Science OEC 30010 3 3
Introduction to
2 [22MT6401 | Industrial OEC 3 010 3 3
Engineering
Industrial Safety
3 R2MT6402 | 1 4 Environment OEC 31010 3 3
Climate Change
4 [22CE6401 | 4 its Impact OEC | 3]0 |0 3 3
Environment and
5 |22CE6402 | Social Impact OEC 31010 3 3
Assessment
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22ME6401

Renewable
Energy System

OEC

22ME6402

Additive
Manufacturing
systems

OEC

0

22E16401

Introduction to
Industrial
Instrumentation
and Control

OEC

22E16402

Graphical
Programming
using Virtual
Instrumentation

OEC

10

22AU6401

Fundamentals of
Automobile
Engineering

OEC

11

22AU6402

Automotive
Vehicle Safety

OEC

12

22EE6401

Digital Marketing

OEC

13

22EE6402

Research
Methodology

OEC

14

22FT6401

Traditional Foods

OEC

15

22AG6401

Urban Agriculture
and Organic
Farming

OEC

16

22CH6401

Biomass and
Biorefinery

OEC

Note: Non Circuit Departments can add one Open Elective course in the above list to offer for

the circuit branches

, OPEN ELECTIVEII
Students shall choose any one of the open elective courses such that the course content or title
not belong to their own programme.

(Note: Each programme in our institution is expected to provide one course only)



S Course Periods Per Total
No Code Course Title Category week Contact Credits
L | T| P Periods
3 22CS7401 | E-Commerce OEC 3101 0 3 3
OPEN ELECTIVE IV
S Course Periods Per Total
N Cod Course Title Category week Contact Credits
0 ode L|T| P Periods
General studies for
! 22187401 competitive examinations OEC 310 3 3
Human Rights, Women
2 | 22187402 Rights and Gender equity OEC 31010 ) 3
~ | Indian ethos and Human .
3 221.57403 values OEC 310 0 3 3
Financial independence . 3
2
4 221.57404 and management OEC 3101 0 3 3
Yoga for Human
22
5 221.57405 Excellence OEC 31010 3 3
Democracy and Good
29
22157406 Governance OEC 310 0 3 3
221.57407 | NCC Level - 11 OEC 31010 3 3
A . \7 N
. . Vertical VI
Vertical 1 Vertical 11 Vertical IT Vertical IV Vertical V. Full Stack
AIML Creativ CLOUD Cyber Security | COmPUter Vision | py o iopment
reative COMPUTING | (-Yber security And AR/ VR P
Media and Data Privacy
22CS5301 22CS5304 22CS5307 22CS5310 22CS5313 22CS5316
Artificial Multimedia Data | Principles of Cloud Modern ComputerGraphics | Web Technology
Intelligence Compression and Computing Cryptography and
Storage ' Network Security
22CS5302 : 22CS5311 22CS5314 22CS5317
Big Data 22CS5305 22CS5308 Ethical Hacking Image and video Front End
Analytics Multimedia and Virtualization analytics Development with
Animation REACT and
TYPESCRIPT
22CS5306 22CS5309 22CS5312 22CS5315 22CS5318
22CS5303 Video Creation and | Cloud Computing | Digital and Mobile | Game Programming Node JS
Natural Language Editing Architecture & Forensics
Processing Deployment Models
22CS6301 22CS6303 22CS6305 22CS6307 22CS6311
Soft Computing | Ul and UX Design | Cloud Services | Cyber forensics and 22CS6309 Nosql Databases
Management information security | Computer Vision | with Mongo DB
22CS6302 22CS6304 22CS6306 22CS6308 22CS6310 22CS6312
Quantum Digital marketing | Cloud Application | Secured Network Introduction to DevOps
Computing Development Protocols and Augmented Reality
Standards
22CS7301 22CS7302 22CS7303 22CS7304
Cognitive Science|  Visual Effects Cloud Security Data privacy 22CS7305 22CS7306
and Analytics preservation Virtual Reality Web Application
Security
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Vertical I AIML

S Periods Per Total
N Course Code Course Title Category week Contact Credits
0 L | TP Periods
1 22CS5301 |Artificial Intelligence PEC 310 3 3
) 22CS5302 |Big Data Analytics PEC 3101l 0 3 3
3 22CS5303 |Natural .Languagc PEC 310l o 3 3
Processing
4 22CS6301 |Soft Computing PEC 3101 0 3 3
5 22CS6302 |Quantum Computing PEC 3101l 0 3 3
6 | 22CS7301 [Cognitive Science and pEc 13 1ol o ; N
Analytics
Vertical I1
Creative Media
S Course - Periods Per Total
No Code Course Title Category week Contact Credits
L|T| P Periods
Compression and Storage
2 22CS5305 |Multimedia and Animation PEC 3101 0 3 3
3 22CS5306 Vi(}e?o Creation and PEC 3101 0 3 3
: [Editing
4 22CS6303 |Ul and UX Design PEC 310l 0 3 3
5 22CS6304 |Digital marketing PEC 3101 0 3 3
Vertical I11
CLOUD COMPUTING
S Course ' Periods Per Total
Course Title Category week Contact Credits
No Code .
L|T|P Periods
22CS5307 [Principles of Cloud
2 22CS5308 |Virtualization PEC 31010 3 3
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22CS5309 |Cloud Computing 3
3 Architecture & Deployment PEC 3100 . 3
Models
22CS6305 |Cloud Services ‘
4 Managment PEC 31010 3 3
5 22CS6306 |Cloud Application PEC 3101 0 3 3
Development
Vertical IV
Cyber Security and Data Privacy
S Cours Periods Per Total
No C(l)l dee Course Title Category week Contact Credits
L|T)| P Periods
1 22CS5310 |Modern Cryptography and PEC 310l 0 3 3
Network Security
22CS5312  |Digital and Mobile _
3 Forensics PEC 31010 3 3
4 22CS6307  [Cyber forensics and PEC 3101l 0 3 3
information security
5 22CS6308 [Secured Network Protocols PEC 3 '0 0 3 3
, and Standards
22CS7304 [Data privacy
6 preservation PEC 3101]0 3 3
Vertical V
COMPUTER VISION AND VIRTUAL REALITY
S Periods Per Total
No Course Code Course Title Category week Contact Credits
: L|T| P Periods
1 22CS5313  |Computer Graphics PEC 310l 0 3 3
2 22CS5314 [Image and video analytics PEC 310l 0 3 3
3 22CS5315  |Game . PEC 310l o 3 3
Programming
4 22CS6309 |Computer Vision PEC 310/l 0 3 3
22CS6310 |Introduction to
5 \Augmented Reality PEC 31010 3 3
6 22CS7305 |Virtual Reality PEC 310l o 3 3

57



Vertical V1
Full Stack Development

S Course Course Title Category | Periods Per Total Credits
No Code . week Contact
L|T| P Periods
1 22CS5316 '‘Web Technology PEC 3 0 0 3 3
5 22CS5317  [Front End _ PEC 3101l 0 3 3
Development with
REACT and
TYPESCRIPT
3 22CS5318 |Node JS PEC 3 0 0 3 3
22CS6311  [Nosql Databases with -
4 Mongo DB PEC 3170] 0 3 3
6 22CS7306 [Web Application Security PEC 3101l 0 3 3

Enroll for B.E. / B. TECH. (HONOURS) / Minor D optional

A student can also optionally register for additional courses (18 credits) and become
eligible for the award of B.E. / B. Tech. (Honors) or Minor Degree. For B.E. / B. Tech. (Honors),
a student shall register for the additional courses (18 credits) from semester V onwards. These
courses shall be from the same vertical or a combination of different verticals of the same
pfogramme of study only. For a minor degree, a student shall register for the additional courses
(18 credits) from semester V onwards. All these courses have to be in a particular vertical from
any one of the other programmes.

Clause 4.10 of Regulation 2022 is applicable for the Enrolment of B.E. / B. TECH. (HONOURS)
/ Minor Degree (Optional).

YERTICALS FOR MINOR DEGREE
Heads are requested to provide one vertical from their program to offer for other program students
to register for additional courses (18 Credits) to become eligible for the B.E./B.Tech. Minor
Degree.

COMPUTER SCIENCE AND ENGINEERING OFFERING MINOR DEGREE

S Course Periods Per Total
No Code Course Title Category week Contact Credits
L|T| P Periods

Sem 5:

1 22C85601 Data structures and Design MDC 3 0 0 3 3

2 Sem 6: 3

22CS6601 | Databases and SQL MDC 31010 3

Sem6:

3 22CS6602 | Introduction to < MDC 31010 3 3
Internet Of Things
Sem 7:

4 22CS7601 Introduction to Machine MDC 3 0 0 3 3
Learning
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Sem 7:

5 22CS7602 | Introduction to Cyber MDC 31010 3 3
Security
Sem 8: n

6 22CS8601 Data Analytics MDC 31010 3 3

*MDC — Minor Degree Course
In addition to the above the following additional courses for Minor Degree can also be given to
the student’s common to all the branches.

Vertical 1
Fintech and Block Chain
S Course Periods Per Total
No C:: de Course Title Category week Contact Credits
L|T| P Periods -
1 22CS5601 | Financial Management MDC 31010 3 3
) 29X XXX Fundamentals of MDC 310l o 3 3
Investment
3 22X XXX Banlflng, Financial MDC 310 0 3 3
Services and Insurance
4 22XXXX Intr(?ductlon.to Blockcham MDC 3 1o 0 3 3
and its Applications
s 29XXXX Fintech Personal Finance MDC 31 0 0 3 3
and Payments
6 22XXXX | Introduction to Fintech MDC 3100 3 3
Vertical 11
Entrepreneurship
S Course Periods Per Total
Course Title Category week Contact Credits
No Code . ‘
L|T| P Periods
| 2IBA5601 Foundations of. MDC 0 0 3 3
Entrepreneurship
Introduction to Business
2 22BA6601 | Venture MDC 31010 3 3
Leadership Management
for Business
4 22 BA7601 Creativity & Inpovation in MDC 300/ 0 3 3
Entrepreneurship
Principles of
5 22 BA7602 | Marketing MDC 31010 3 3
Management for
Business
6 | 22BAg601 | Human Resource MDC | 3]0 0 3 3
Management for
Entrepreneurs
7 20BAS8602 Financing New Business MDC 310/l 0 3 3
Ventures
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Vertical I11

Environment and Sustainability

S c Periods Per Total
N ((:)u;se Course Title Category week Contact Credits
0 ode L[T][ P | Periods
| 22CE5602 Sustainable infrastructure MDC 319 3 3
Development
Sustainable Agriculture R
2| 22XXXX and Environmental MDC 31010 3 2
Management
3 22X XXX Sustainable Bio MDC 3101 0 3 3
Materials
4 | 22XxXXX Materilals .f<.)r Energy MDC 30101 o 3 3 °
Sustainability
S| 22XXXX Green Technology MDC 31010 3 3
22XXXX Environmental Quality
6 Monitoring and MDC 31010 3 3
Analysis
B.E (HON MPUTER SCIENCE ENGINEERIN
Vertical I Vertical IT Vertical 111
BLOCK CHAIN
10T TECHNOLOGY DATASCIENCE
22CS5204 22CS5205
Fundamentals Of IOT Public Key Infrastructure and| 22CS5206
Trust Management | Data warehouse and Mining
if"l(; 1836828?3!] 22CS6205 22CS6207
g Introduction to block chain Python for Data Science
22CS6204 22CS6208
Introduction Of Raspberry Pi | 22CS6206 Exploratory Data Analysis
and Arduino Cryptocurrency and Time series
22CS7205
2287203 . Smart Contracts and Solidity 22CS720.7 .
IoT for smart cities Information Retrieval
22CS7206 :
22CS7204 . o
Internet Of Medical Things 1?5021: tf;g‘;’oal‘;‘d distributed | ) 097708
& gy Data Security
%jtccslilzl(c)lland Data 22CS8202
. Bitcoin Essentials and Use- 22CS8203
Analytics

Cases

IRecommender Systems
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N SC D
r - :
S c Periods Per Total
N ((:)u;'se Course Title Category week Contact Credits
° ode LT P | Periods
Sem S:
1 22CS5204 | Fundamentals Of IOT PC 3 0 0 3 3
Sem 6: loT
2 22CS6203 | Design PC 310 0 3 3
Sem 6: 3
3 | 22C56204 Introduction Of Raspberry PC 3100 3
Pi and Arduino .
Sem 7: IoT for smart
22CS7203 | cities ‘
4 PC 310 0 3 3
Sem 7:
> | 22C57204 Internet Of Medical Things PC 31070 3 3
Sem &:
6 22CS8201 | Tot Cloud and Data PC 3 0 0 3 3
Analytics
B N PUTE 1E NGINEERI
PE 1ZATI INB TECH Y
S C Periods Per Total
No Cou:l*se Course Title Category week Contact Credits
ode L|T| P Periods
Sem 5:
1 22CS5205 | Public Key PC 310 0 3 3
Infrastructure and
Trust Management
Sem 6:
2 22CS6205 | Introduction to PC 3 0 0 3 3
block chain
Sem 6: 3
3 22CS6206 Cryptocurrency PC 3 0 0 3
Sem 7: Smart Contracts and
22CS7205 So]]d]ty
IPC 0 0
Sem 7:
3 22CS7206 Block chain and distributed PC 310 0 3 3
ledger technology
Sem 8:
6 | 22CS8202 | Bitcoin Essentials PC 31010 3 3
and Use-Cases
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B.E (HONS) COMPUTER SCIENCE AND ENGINEERING

SPECIALIZATION IN DATA SCIENCE
S c Periods Per Total ‘
N Cougse Course Title Category week Contact Credits
. ode L|T]| P | Periods
22CS5206 | Sem 5: Data warehouse and
1 Mining PC 31010 3 3
22CS6207 | Sem 6: Python
2 for Data Science PC 3 0 0 3 3.
22CS6208 | Sem6: 3
3 Exploratory Data Analysis PC 34040 3
and Time series
22CS7207 Sem 7: -
Information
4 Retrieval PC 310100 3 3
s 22CS7208 |Sem 7: Data Security PC 310l o 3 3
22CS8203 Sem 8: :
6 Recommender PC 3 0 0 3 3
Systems
Credit Distribution R2022
Semester 1 11 111 1A% A% \%! Vil VI Total
Credits 18 23 25 23 22 24 20 10 165
Chairman BoS Dean Academics cipal
Dean (A .
. ~rab {academics
irman - BoS . = )

CSE - HIiCET




HICET - Department of Computer Science and Engineering °

Programme Course Code Name of the Course L T P C
B.E 22MA3103 DISCRETE MATHEMATICS AND GRAPH 3 1 0 4
THEORY

1. TIllustrate logical theory and proportional calculus techniques that will create logical thinking.
2. Generate counting problems using mathematical induction, inclusion and exclusion
Course principles.

Objectives 3. Examine the Boolean algebra which is used in the Boolean logics and circuits.
: 4. Describe the basic knowledge of graph theory which is applied in Computer networks.
5.  Recognize the concepts of trees in computer engineering.
. o Instructiona
Unit Description 1 Hours
MATHEMATICAL LOGIC
I  Propositional logic - Tautology and Contradiction - Propositional equivalences - Normal forms 12
- Principal normal forms - Theory of Inference.
COMBINATORICS
I  Mathematical induction — Recurrence relations — Solving linear recurrence relations - 12

generating functions — principle of inclusion and exclusion — applications.

LATTICES AND BOOLEAN ALGEBRA
I Lattices — Properties of lattices — Lattices as algebraic system — Sub lattices - some special 12

lattices — Boolean algebra — Definition and simple properties.

GRAPHS
Graphs — introduction — types of graphs — matrix representation of graphs — paths, cycles
IV connectivity — connectedness in undirected graphs — Euler and Hamiltonian graphs — 12

connectedness in directed graphs.

TREES
v Trees — properties of trees —spanning tree — minimum spanning tree — Rooted and binary trees 12

— properties of binary trees - spanning trees in a weighted graph.
Total Instructional Hours 60

CO1: Evaluate the notion of mathematical thinking, mathematical proofs, and algorithmic
thinking
and be able to apply them in problem solving.
: Solve problems using counting techniques and recurrence relations.
CO3: Understand the knowledge about Lattices and Boolean Algebra.
CO4: Apply the properties of graphs and related discrete structures in computer networks.
CO5: Analyze the various types of trees and their properties.

Course co2
Outcome

TEXT BOOKS:

T1 - Discrete Mathematics with proof-Eric Gossett-2" Edition 2018.

T2- Ralph. P. Grimaldi, “Discrete and Combinatorial Mathematics: An Applied Introduction”, Fifth Edition,
Pearson Education Asia, Delhi, 2016.




HICET - Department of Computer Science and Engineering

REFERENCE BOOKS :

R1 - T.Veerarajan, “Discrete Mathematics with Graph Theory and Combinatorics”, Tata. McGraw-Hill Education,
15" reprint, 2012

R2 - Kenneth H.Rosen, “Discrete Mathematics and its Applications”, seventh Edition, Tata McGraw Hill Pub. Co.
Ltd., New Delhi, 2013.

R3 - Thomas Koshy., “Discrete Mathematics with Applications”, Elsevier Nublications,2010.

R4 - Jean-Paul Tremblay and R. Manohar — “Discrete Mathematical Structures with Applications

to Computer Science” Tata — McGraw Hill Publications — 2008

PO& | PO | PO | PO | PO | PO | PO| PO | PO | PO | PO PO |- PO PSO | PSO
PSO | 2 3 4 5 6 7 8 9 10 11 12 1 2
Co1 2 2 2 3 1 - - - - - - 2 2 2
co2 | 2 3 3 3 1 - - - - - - 2 3 2
Cco3 | 3 2 3 2 1 - - - - - - 2 2 3
Cco4 | 3 2 3 3 1 - - - - - - 2 3 3
Cco5 | 3 3 2 2 | - - - - - - 2 3 3

[

Chairman, Board/of Studies

Dean (Academics)
Chairman - BoS HiCE

. CSE - HiCET




HICET - Department of Computer Science and Engineering P e

Programme Course Code Name of the Course
B.E 22CS3201 DATA STRUCTURES

w
o =
=]
w O

1. Understand the fundamental concepts of linear data structures and list
2. Comprehend the concept of various linear data structures like stack and queue.
Course 3. Acquire the various non-linear data structures like binary tree, binary search tree, AVL, splay
Objective tree and red black tree.
4. Understand the concepts of Sorting, Searching and Hashing techniques
5. Apply graph algorithms for solving real world problems

. . Instructional
Unit Description Hours

FUNDAMENTALS OF DATA STRUCTURES AND LINKED LIST .
Introduction — Need for data structures — Types of data structures — List ADT-

I Single Linked List-Doubly Linked List-Circular Linked List- its operations. 9
STACK AND QUEUE
Stack: Array and Linked Stacks — Applications: Balancing Symbols,

I Expression conversion, Postfix evaluation — Queue: Array implementation of 9

: Queue and Linked list implementation of Queue, Circular Queue and its
operations.
TREES

11 Tree ADT-Binary Tree-Tree Traversal Algorithms-Search Tree: Binary Search Tree- 9

AVL Tree- B+ trees- Priority Queues- Binary Heap
SEARCHING, SORTING AND HASHING
Searching: Linear search — Binary Search — Sorting: Insertion sort- Bubble sort
IV — Selection sort — Merge sort-Quick sort- Hash Functions — Separate Chaining 9
— Open Addressing: Linear Probing — Quadratic Probing — Double Hashing

GRAPHS
Definitions — Representation of Graphs — Types of Graph — Depth-first

V  traversal — Breadth-first traversal — Topological Sort — Minimum Spanning 9
Tree-Prim’s  Algorithm-Kruskal’s ~ Algorithms-Dijkstra’s Shortest path
algorithm

Total Instructional Hours 45
CO1: Comprehend the working of linear data structures and identify their applications.

CO2: Acquire knowledge the most common abstractions for data collections
Course (e.g., stacks, queues).
Outcome CO3: Understand the various tree data structures for efficient storage and retrieval of
data.
CO4: Apply Algorithms for solving problems like sorting and searching.
COS:  Employ graph data structure for solving real world problems




HICET - Department of Computer Science and Engineering

TEXT BOOKS:

T1: Mark A.Weiss, “Data Structures and Algorithm Analysis in C”, Second Edition, Pearson

Education, 2010.
T2: Reema Thareja, —Programming in C, Oxford University Press, Second Edition, 2016.

REFERENCE BOOKS:
R1:  Aaron M. Tenenbaum, Yeedidyah Langsam, Moshe J. Augenstein, ‘Data structures using C’, Pearson
Education, 2008.

R2:  Stephen G. Kochan, “Programming in C”, Fourth edition, Pearson Education, 2015.

R3: Ellis Horowitz, Sartaj Sahni, Susan Anderson-Freed, “Fundamentals of Data Structures in C”, Second E&ition,
University Press, 2008

PO& | PO | PO | PO| PO | PO | PO | PO | PO | PO PO PO PO PSO | PSO
PSO | 4 2 3 4 5 6 7 8 9 10 11 12 1 2
col | 3 3 2 3 1 - - - - - - 2 2 3
co2 | 3 3 3 3 1 - - - - - - 2 2 3
Cco3 | 3 3 3 2 1 - - - - - - 2 3 3
Cco4 | 3 3 3 3 1 - - - - - - 2 3 3
cos | 3 3 2 2 1 - - - - - - 2 3 1 3
(E |
Chairman, Board/of Studies Dean-Atademics &
Chairman - BoS | Dean (Academics
CSE - HiCET HicnT 'S)
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HICET - Department of Computer Science and Engineering

Programme Course Code Name of the Course
B.E 22CS3202 OPERATING SYSTEMS
1. Study the basic concepts and Understand the structure of operating systems
2. Learn about Processes, Scheduling algorithms and Deadlocks.
Course .
Obiective 3. Learn various memory management schemes.
! 4. Study I/0O management and File systems.
5. Learn the Distributed operating systems
Unit Description

1

IIT

v

Course
Outcome

OPERATING SYSTEMS OVERVIEW
Computer System Overview - Basic Elements, Instruction Execution, Interrupts-
operating systems overview- Evolution of Operating System.- Computer System
Organization-Operating System Structure and Operations- System Calls, System
Programs, OS Generation and System Boot

PROCESS MANAGEMENT

Processes-Process Concept, Process Scheduling, Interprocess Communication; CPU
Scheduling - Scheduling criteria, Scheduling algorithms, Threads Overview,
Multicore Programming, Multithreading Models. Process Synchronization - Critical
Section Problem, Mutex Locks, Semaphores, Monitors; Deadlock-System model,
Deadlock-Prevention, Avoidance and Recovery.

STORAGE MANAGEMENT

Memory Hierarchy, Cache Memory, Main Memory-Swapping-Contiguous Memory
Allocation, Segmentation, Paging, Virtual Memory, Demand Paging, Page
Replacement, Allocation, Thrashing; Allocating Kernel Memory

FILE SYSTEM IMPLEMENTATION & MASS STORAGE STRUCTURE
Mass Storage Structure- Overview, Disk Structure, Disk Scheduling and
Management; File System Interface- File Concepts, Access methods, Directory
Structure, Organization and implementation, File System Structure - File System
Implementation-, File Sharing and Protection; Allocation Methods, Free Space
Management- 1/O Systems.

TYPES OF OPERATING SYSTEMS

Single processor systems — Multiprocessor Systems — Clustered Systems — Real Time
Systems — Open source operating system- Distributed Systems —Distributed operating
systems — Distributed file systems —Distributed Synchronization. Case study: Linux
Systems Virtualization.

Total Instructional Hours

COl: Design various Scheduling algorithms.

CO2: Design deadlock, prevention and avoidance algorithms.

CO3: Compare and contrast various memory management schemes.
CO4: Design and Implement a prototype file systems.

COS5:  Study the distributed operating systems.

w
- =
[=Ta-]
&0

Instructional
Hours

12

12

12

60




HICET - Department of Computer Science and Engineering

TEXT BOOKS:

T1: Abraham Silberschatz, Peter Baer Galvin and Greg Gagne, “Operatmg System Concepts”, 10" Edition,
John Wiley and Sons Inc., 2018.

T2: Tom Adelstein, Bill Lubanovic , “Linux System Administration Solve Real-life Linux Problems Quickly”,
2007, O'Reilly Media.

REFERENCE BOOKS:

R1: Andrew S. Tanenbaum, “Modern Operating Systems”, 4/E, Pearson Publications, Paperback 2019.

R2: Charles Crowley, “Operating Systems: A Design-Oriented Approach”, Tata McGraw Hill Education”,
1996.

R3: D M Dhamdbhere, “Operating Systems: A Concept-Based Approach”, Third Edmon TataMcGraw-Hill
Education, 2017.

R4:William Stallings, “Operating Systems —Internals and Design Principles”, 9/E, Pearson Publications,

2018.
PO& | PO | PO | PO | PO|PO| PO| PO| PO | PO| PO PO PO | PSO | PSO
PSO 2| 3| 4] 5| 6| 7] 81| 9] 10 1 12 1 2
Cco1 2 2 3 1 - - - - - - 2 3 3
co2 | 3 3 3 3 1 - - - - - - 2 3 3
co3 | 3 3 3 2 1 - - - - - - 2 2 2
co4 | 3 3 3 3 1 - - - - - - 2 2 2
cos | 2 3 2 2 1 - - - - - 2 3 2
W |
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Programme Course Code Name of the Course
B.E 22CS3251 OBJECT ORIENTED PROGRAMMING
USING JAVA

1. To conceptualize the basic Java based code for solving low complexity problems.
2. To study the Object Oriented Features in Java for solving medium complexity

problems.
C?urs.e 3. To understand the polymorphism, abstractlon inheritance and interface concepts
Objective
4. To develop Java Applications using Multithreading, Packages and Collections.
5. To familiarize the concepts of data structures using java.
Unit Description lnstruct{onal
Hours -
INTRODUCTION TO JAVA and OOP
Object Oriented Programming- First java program Hello World- JVM architecture-
JDK-JRE-identifiers-variables-comments-command line arguments-operators in
java-control structures- Series and patterns-strings -immutable string-string
operations-String Buffer class-StringBuilder class-String Joiner-String Tokenizer.
Programs:
1. Write a program to generate the given pattern.
ifn =73,
1
11
1 121 12
1331
14641
2. Petya started to attend programming lessons. On the first lesson, his task was
to write a simple program. The program was supposed to do the following: in the
given string, consisting of uppercase and lowercase letters, it:
e Deletes all the vowels. ‘
e Inserts a character "." before each consonant.
e Replaces all uppercase consonants with corresponding lowercase ones.
ARRAYS, CLASS AND INHERITANCE
Introduction to Arrays in java-Arrays class-declaration and mmal]zatlon of an array-
2D array declaration and initialization -Multi-dimensional array-Classes and objects-
naming convention in java-methods-access modifiers-constructors- copy constructors
-singleton class- object class-inner class-abstract class- Throwable class- types of
inner class- static and non static nested class-Inheritance-Types of inheritance-
Difference between inheritance in C++ and java
1 Programs: 12

1. A magic square is an arrangement of numbers (usually integers) in a square
grid, where the numbers in each row, and in each column, and the numbers in
the forward and backward main diagonals, all add up to the same number.
Write a program to find whether a given matrix is a magic square or not.

Input Format: The input consists of (n*n+1) integers. The first integer corresponds
to the number of rows/columns in the matrix. The remaining integers correspond to
the elements in the matrix. The elements are read in row wise order, first row first,
then second row and so on. Assume that the maximum value of m and n is 5.
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2. A company maintains a database that has the details of all the employees.
There are two levels of employees where level I is the top management having
salary more than 100 dollars and level 2 is the staffs who are getting a salary
less than 100 dollars. Create a class named Employee with empld and salary
as attributes. Create another class empLevel that extends employee and
categorizes the employee into various levels.

Input Format: The input should contain only the employvee id and salary of the
employee separated by space. Employee id should be of integer type and salary float
bype.

Output Format: The output of the program must display the employee id, salary, and
level of the employee one below the other in the same order.

11 ABSTRACTION, POLYMORPHISM AND INTERFACES

Abstraction in java -abstract class-control abstraction-data hiding vs abstraction-
encapsulation- Runtime polymorphism-compile time vs run time polymorphism-
constructor overloading-constructor chaining-private constructors and singleton
class- Methods-different method calls-method overriding-method overloading-
method overloading vs method overriding. Interfaces-interfaces and inheritance-class
vs interface-Functional interface-nested interface-Marker interface-Comparator
interface.

Programs:
1. Write a Java program to demonstrate method overriding and dynamic method
dispatch.

Create a class named 'Animal’ with a method named 'Print’ that prints "Animal”
to the console. Next, create two subclasses named 'Dog' and 'Cat'that inherit from
the 'Animal’ class and override the 'Print' method to print "Dog" and "Cat" to the
console, respectively. R
In the 'Main' class, declare a variable 'a’ of type 'Animal’ and initialize it with a
new object of the 'Dog’ class. Call the 'Print’ method on the 'a’ variable and
observe that "Dog" is printed to the console. Next, set the 'a’ variable to a new
object of the 'Cat’ class and again call the 'Print' method. Observe that "Cat" is
printed to the console this time.

Input Format

No console input.

Output Format

Print the String from subclass named Dog and Cat in seperate lines.

2. Write a java program to create an interface called "ShapeCalculator” that
has a method called "calc(int n)". Then, create two classes called "Square”
and "Circle” that implement the "ShapeCalculator” interface and implement
the "calc(int n)" method. Your program should calculate the area and
perimeter of both squares and circles.

Input Format: The input to your program will be a single integer that represents the
side of the square and the radius of the circle.

MULTITHREADING, PACKAGES AND COLLECTIONS

Threads-lifecycle and stages of a Thread-Thread priority-main Thread-Runnable
interface-naming thread-start () method-Java packages-built in packages-user defined
packages-Collections-List interface-Queue interface-Map interface-Set-Iterator-
Comparator-JDBC-connectivity =~ with ~ JDBC-DriverManager-Statement-JDBC
Exceptions.

12

12
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Programs:

1. Write a java program that implements a multi-thread application that has
three threads. First thread generates random integer every | second and if
the value is even, second thread computes the square of the number and
prints. If the value is odd, the third thread will print the value of cube of the
number.

2. Simple OPAC system for library using event-driven paradigms with JDBC.

DATA STRUCTURE IN JAVA

Arrays-Linked list- implementation of linked list-stack-implementation of stack
operations-Queue-implementation of queue operations-Tree-Binary search tree
implementation-Graphs-shortest path algorithm using java.

V  Programs: 12
1. Write a program to evaluate an expression entered in “postfix” form using *
stack concept.
2. Write a program to implement single source shortest path algorithm.
Total Instructional Hours 60
COl1:  Apply Java based code for solving low complexity problems
CO2: Utilize Object Oriented Features in Java for solving medium complexity problems
Course 3. Exploit pol hism. ab on. inheri 1 interf: i ]
Outcome - Exploit polymorphism, abstraction, inheritance and interfaces in Java.
CO4: Develop Packages, Collections and Multi-Threaded Java Applications.
CO5:  Utilize appropriate Java Classes to solve data structure based problems.
TEXT BOOKS:

1. Herbert Schildt, “JAVA The Complete Reference”, 10th Edition, McGraw Hill Education, 2017.

2. Cay S. Horstman and Gary Cornell,“Core Java Volume [—Fundamentals”, 11th Edition, Prentice Hall, 2018.

REFERENCE BOOKS

1. Cay Horstman, “Big Java: Early Objects”, 6th Edition, Wiley Publications, 2016.

2. Ken Arnold, James Gosling, and David Holmes, “The Java Programming Language”, 4th edition, Addison-
Wesley, 2005.

PO& | PO | PO | PO|PO|PO|PO|PO|PO| PO| PO | PO | PO | PSO | PSO
PSO | 4 2 3 4 5 6 7 8 9 10 11 12 1 2
col | 3 3 2 3 1 - ; - - - - 2 3 2
co2 | 3 3 3 3 1 - - - - - - 2 3 3
co3 | 3 3 3 2 1 - - - - - - 2 2 3
co4 | 3 3 3 3 1 - - - - - - 2 3 3
cos | 3 3 2 2 1 - - - - - - 2 3 3
¢ ‘(\ J“
\‘ - -
Chairman, Board Of Studies Dean-A¢ademics
Chairman - BoS i Dean (Academics)
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Programme Course Code Name of the Course LT P C
B.E 22CS3203 DIGITAL PRINCIPLES AND COMPUTER 3 0 0 3
ORGANIZATION
1. To study combinational circuits.
2. To learn synchronous sequential circuits.
Course 3. To understand the basic structure and operation of a digital computer.
Objective 4. To study the design of data path unit, control unit for processor and to familiarize with the
hazards
5. To understand the concept of various memories and 1/O interfacing.
. . Instructienal
Unit Description Hours
COMBINATIONAL CIRCUITS
Circuits for arithmetic operations: adder: Half adder, Full adder, subtractor: Half
1 subtractor, Fullsubtractor-BCD adder-Magnitude comparator-Encoders, Decoders- 9
Multiplexers, Demultiplexers, Code converters: Binary to Gray, Gray to Binary
SYNCHRONOUS SEQUENTIAL CIRCUITS
I Flip flops: SR, JK, D,T - Design of synchronous sequential circuits: State diagram - 9

State table — State minimization - State assignment. Shift registers:
SISO,SIPO,PIPO,PISO —Counters: BCD, Up down counter.

COMPUTER FUNDAMENTALS

Functional Units of a Digital Computer: Von Neumann Architecture — Operation and
Operands of Computer Hardware Instruction — Instruction Set Architecture (ISA): 9
Memory Location, Address and Operation — Instruction and Instruction Sequencing
— Addressing Modes, Encoding of Machine Instruction — Interaction between
Assembly and High Level Language.

1

PROCESSOR
Instruction Execution — Building a Data Path — Designing a Control Unit — 9
Hardwired Control, Microprogrammed Control — Pipelining — Data Hazard —
Control Hazards.

v

MEMORY AND I/0 SYSTEMS

Memdry Hierarchy - Memory Technologies — Cache Memory — Measuring and
V | Improving Cache Performance — Virtual Memory, TLB‘s — Accessing I/O Devices — 9
Interrupts — Direct Memory Access — Bus Structure — Bus Operation — Arbitration —
Interface Circuits - USB

Total Instructional Hours 45

COl: Design various combinational digital circuits using logic gates

CO2: Design sequential circuits and analyze the design procedures

CO3: State the fundamentals of computer systems and analyze the execution of an instruction.
CO4: Explain the structure of processing architectures ,

COS:  Demonstrate knowledge about state-of-the-art I/O, memory , Interrupts and Interfaces

Course
Outcome

73



HICET - Department of Computer Science and Engineering s

TEXT BOOKS:

T1 Morris Mano M. and Michael D. Ciletti, “Digital Design with an Introduction to the Verilog HDL”, V

Edition, Pearson Education, 2013.1SBN-13: 978-0-13-277420-8

T2. David A. Patterson, John L. Hennessy, “Computer Organization and Design, The Hardware/Software

Interface”, Sixth Edition, Morgan Kaufmann/Elsevier, 2020.

REFERENCE BOOKS :

R1-.S. Salivahanan and S. Arivazhagan, “Digital Circuits and Design”,FourthEdition, Vikas Publishing House
Pvt. Ltd, New Delhi, 2012.ISBN: 978-93-259-6041-1 )

2-Thomas L. Floyd, “Digital Fundamentals”, Pearson Education, Inc, New Delhi, 2013”

R3. Carl Hamacher, Zvonko Vranesic, Safwat Zaky, Naraig Manjikian, “Computer Organization and Embedded
Systems”, Sixth Edition, Tata McGraw-Hill, 2012.

R4. William Stallings, “Computer Organization and Architecture — Designing for Performance”, Tenth Edition,
Pearson Education, 2016.

PO& | PO | PO | PO | PO | PO | PO PO | PO | PO | PO PO PO PSO | PSO
PSO | 4 2 3 4 5 6 7 8 9 10 11 12 1 2
col | 2 2 2 3 1 - - - - - - 2 2 2
co2 | 2 3 3 3 1 - - - - - - 2 2 3
Cco3 | 3 3 3 2 1 - - - - - - 2 3 2
Co4 | 3 3 3 3 1 - - - - - - 2 3 3
Cco5 | 3 3 2 2 1 - - - - - - 2 3 2
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BE

Course Objective

S. No.
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Course Code Name of the Course L TP C
22CS3003 DATA STRUCTURES LABORATORY 0 0 4 2
1. To'learn the methodical way of solving problem.
2. To comprehend the different methods of organizing large amount of data.
3. To efficiently implement the different data structures.
4. To Understand the concepts of Sorting, Searching and Hashing techniques
5. To Understand graph algorithms for solving real world problems

Description Of the Experiments

Singly Linked List and Doubly Linked List

a) Create and display Singly Linked List. N

b) Given a singly linked list with head node root, write a function to split the linked list

mto k consecutive linked list "parts".

¢) Find k™ node from the end of linked list

d) Reverse a doubly linked list.

e) Merge two sorted singly Linked Lists without creating new nodes.
a) Implementation of Stack
Arun reads lot of story books and he keeps all the story books piled as a single stack. He
wants to write a program to keep the order of the books in the pile. The program must
implement the following functionalities.
Add a book to the top of the pile when 1 is followed by the name of the book.
Remove a book from the top of the pile when -1 is given as the input (provided the pile has
at least one book).
Print the name of the book on the top of the pile when 2 is given as the input (provided the
pile has at least one book). ) _
The program must exit when 0 is given as the input.
b) Implementation of Queue
Riyaz has a book of tickets and wants to store ticket numbers in a data structure. New tickets
are added to the end of the booklet. Ticket at the top of the stack is issued to the customer.
Implement the data structure should Riyaz use to represent the ticket booklet?
a) Given an Infix expression convert it into its postfix Equivalent using stack data
structure.
b) Write a program to implement deque using linked lists
Binary search tree and traversal

a) Insertion, Deletion, Searching in a BST

b) Find k’th smallest and k’th largest element in a BST
Check if a given sequence represents the in-order, pre-order and post-order traversal of a
BST.
Write a program for AVL tree having functions for the following operations:

a) Insert an element (no duplicates are allowed),

b) Delete an existing element,

¢) Traverse the AVL (in-order, pre-order, and post-order)
Heaps using priority queue
Geek hosted a contest and N students participated in it. The score of each student is given
by an integer array arr. The task is to print the number of each student (indexes) in the
order they appear in the scoreboard. A student with a maximum score appears first. If two
people have the same score then higher indexed student appears first.
Write a C program to Implement Hash Tables with Quadratic Probing.




Course Objective

9
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Write a C program to Implement Sorting Techniques

a) Merge Sort

Write a function that takes two list, each of which is sorted in increasing order, and
merges the two into one list, which is in descending order, and returns it. In other words,
merge two sorted linked Tist from their end.

b) Quick Sort

Given an array arr[], its starting position low and its ending position high. Implemert the
partition() and quickSort() functions to sort the array.

Implementation of the following graph traversal algorithms:
a) Depth first traversal
b) Breadth first traversal

C)Minimum spanning tree using prim’s and kruskal’s algorithm.

Given a graph which consists of several edges connecting its nodes; find a subgraph of the
given graph with the following properties: The subgraph contains all the nodes present in
the original graph. The subgraph is of minimum overall weight (sum of all edges) among
all such subgraphs. It is also required that there is exactly one, exclusive path between any
two nodes of the subgraph. One specific node S is fixed as the starting point of finding the
subgraph using Prim's Algorithm. Find the total weight or the sum of all edges in the

subgraph.
Total Practical Hours: 60
1. Understand the methodical way of solving problem.
2. comprehend the different methods of organizing large amount of data.
3. Implement the different data structures. '
4. Understand the concepts of Sorting, Searching and Hashing techniques
5. Understand graph algorithms for solving real world problems

PO& | PO | PO PO| PO | PO| PO | PO | PO| PSO| PSO
PSO| 4 | 2 718|902l 1| 2
co1| 3| 3 e R ) 2
co2|l 3| 3 -l - -] -] -2 3 2
co3| 3 | 3 -l -l -1 -1 -12] 3 3
Cco4| 3 | 3 -l -l - -l -12] 3 3
cos| 3 | 3 -l -l -] -l -12] 3 3

Chairman - BoS
CSE - HiCET
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Ch&&.‘u* ) &4 )
- B et P /
, CSE

4

76



HICET - Department of Computer Science and Engineering

Programme Course Code Name of the Course L TP C
B.E 22CS3001 DIGITAL PRINCIPLES AND COMPUTER 0 0 4 2

Course

Objective

—
O\DOO\)O\UIAWI\)»-'Z

e

ORGANIZATION LABORATORY

To study combinational circuits.

To learn synchronous sequential circuits.

To understand the basic structure and operation of a digital computer

To study the design of data path unit, control unit for processor and to familiarize with
the hazards

5. To understand the concept of various memories and 1/0 interfacing.

BN =

Description of the Experiments
Verification of Boolean theorems using logic gates.
Design and implementation of combinational circuits using gates for arbitrary functions.
Experimental Design and implementation of Half Adder & Half Subtractor.
Experimental Design and implementation of Binary to Gray and Gray to Binary Conversion.
Implementation of BCD adder, encoder and decoder circuits
Experimental Design and implementation of Multiplexers
Experimental Design and implementation of Demultiplexers
Implementation of the synchronous counters
Experimental Design and implementation of Asynchronous Counters
Implementation of a Universal Shift register.
Total Practical Hours: 60

COl: Design various combinational digital circuits using logic gates

CO2: Design sequential circuits and analyze the design procedures

CO3: State the fundamentals of computer systems and analyze the execution
Course Outcome of an instruction.

CO4: Explain the structure of processing architectures

COs: Demonstrate knowledge about state-of-the-art 1/0, memory , Interrupts

and Interfaces

PO& | PO |PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PSO|PSO
PSO| 1 |2 (3|4 |5|6|7|8]09]10 12 2
Corf 3|3 |21}3 1 - - - - - 2 3
co2| 3|3 |33 1] -|-1-1¢-1- 5 3
co3| 3|3 3| 2111]|-1]-1-1-1- 9 3
co4| 3 (33|31 -1|-1|-1]-]- P 3
cos| 3|3 | 2|21 -1]-1]-1-1- 2 3
Avg | 3| 3 |26|26] 1| - | -] -1|-1] - ;;;.2']; i 3
(d2 / \
Chairman, Board Of Studies Dean-Ataderics
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Programme Course Code Name of the Course L TP C
B.E 22CS3002 OPERATING SYSTEMS LABORATORY 0 0 4 2

Course
Objective

Introduce the key role of an Limik Operating system

Insist the File system Management of an Linux Operating system

Emphasize the importance of local Linux users and groups in Linux

Operating system

Insist the Storage Management of a Linux operation System

Learn about Installing and updating software packages in Linux Operating system

W N —

vk

Description of the Experiments -

e

Basic Linux commands

Manage files from the command lines

Getting help in Red Hat Enterprise Linux
Creating, viewing and editing text files

Managing local Linux users and groups
Controlling access to files with Linux file systems
Managing Red hat Enterprise Linux networking
Archiving and copying files between systems
Installing and updating software packages
Scheduling future Linux tasks

e - R R S

Total Practical Hours: 60

COl: Identify the need of an Linux Operating system
CO2: Know the Manage files of an Linux Operating system
CO3: Understand the need of local Linux users and groups in
Linux Operating system
Course Outcome CO4: Know the Storage management method of a Linux
Operating system
COs: Understand the Installation and updation of software
packages in Linux Operating system
PO& | PO | PO | PO| PO| PO | PO| PO |PO|PO| PO PO PO PSO | PSO
PSO 1 | 2 | 3| 4|5 | 6| 7| 819 ] 10| 11| 12 1 2
CO1 3 3 2 3 - - - - - - 2 3 2
CO2 3 3 3 3 1 - - - - - - 2 3 3
CO3 3 3 3 2 1 - - - - - - 2 2 3
CO4 3 3 3 3 1 - - - - - - 2 3 3
COs 3 3 2 2 1 - - - - - - 2 3 3
Avg | 3 | 3 (2626 1 | - | - | -] -] - -2
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Programme  Course Code Course Title L T P C
BE 22HE3071 Soft Skills and Aptitude - II 1 0 0 1

1. Solve Logical Reasoning questions of easy to intermediate level

Olsour:ie . 2. Solve Quantitative Aptitude questions of easy to intermediate level
Jectives: 3 Solve Verbal Ability questions of easy to intermediate level
4. Display good writing skills while dealing with essays
Instructional
UNIT Description nstructiona
Hours

Logical Reasoning

1 Clocks - Calendars - Direction Sense - Cubes - Data Interpretation: Tables, Pie Chart, ? )
Bar Graph - Data Sufficiency
Quantitative Aptitude

1 Time and work: Work with different efficiencies, Pipes and cisterns, Work equivalence, =

Division of wages - Time, Speed and Distance: Basics of time, speed and distance,
Relative speed, Problems based on trains, Problems based on boats and streams, - Profit
and loss, Basic terminologies in profit and loss - Averages - Weighted average

Verbal Ability

Sentence Correction: Subject-Verb Agreement, Modifiers, Parallelism, Pronoun-
11 Antecedent Agreement, Verb Time Sequences, Comparisons, Prepositions, 7
Determiners - Sentence Completion and Para-jumbles: Pro-active thinking, Reactive
thinking (signpost words, root words, prefix suffix, sentence structure clues), Fixed
jumbles, Anchored jumbles.

Writing skills for placements

Essay writing: Idea generation for topics, Best practices, Practice and feedback
Total Instructional Hours 30
CO1: Students will avoid the various fallacies that can arise through the misuse of logic.

Students would opt for alternate methods to solve the problems rather than conventional

CO2:
methods.

Course

Outcome: Students will heighten their awareness of correct usage of English grammar in writing and

CO3: .
speaking

CO4: Students will be concise and clear, using professional language for placements.




[39)
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REFERENCE BOOKS:

A New Approach To Reasoning Verbal & Non-Verbal By B.S. Sijwali

How to prepare for data interpretation for CAT by Arun Sharma.

How to Crack TEST OF REASONING in all competitive examinations by Jaikishan and Premkishan.

Quantitative Aptitude for Competitive Examinations -Dr. R.S. Aggarwal, S. Chand

Word Power Made Easy by Norman Lewis

Six weeks to words of power by Wilfred Funk

JS
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Hindusthan College of Engineering and Technology °

(An Autonomous Institution, Affiliated to Anna University, Chennai

Approved by AICTE, New Delhi& Accredited by NAAC with ‘A++’ Grade)

Valley Campus, Pollachi Highway, Coimbatore, Tamil Nadu.

DETAILS OF CHANGES CARRIED OUT IN CURRICULUM & SYLLABUS
CBCS PATTERN
UNDERGRADUATE PROGRAMMES
B.E. COMPUTER SCIENCE AND ENGINEERING (UG)
REGULATION-2022

For the students admitted during the academic year 2022-2023 and onwards

SEMESTER I (Credit : 19) -

Course .
S No Cod Course Title Category | L | T| P | C | TCP | CIA | ESE | Total
ode
THEORY
1 22MA1101 | Matrices and Calculus BSC 31110 4 4 40 60 100
THEORY WITH LAB COMPONENT
2 22HE1151 | English for Engineers HSC 210123 4 50 50 100
Chemistry for Circuit
3. | 22CY1151 BSC 2101213 4 50 50 100
Engineers
22CS1151/ | Problem solving using C
22CS1152 Programming/ Object ESC
4 2101213 4 50 50 100
Oriented Programming
using Python
22IT1152 | Introduction to Web T Esc
5 o 210213 4 50 50 100
Application Development
EEC COURSES (SE/AE)
6 22HE1071 | Universal Human Values . AEC 210|072 3 40 60 100
7 22HE1072 | Entrepreneurship & Innovation AEC 1100711 1 100 0 100
MANDATORY COURSES
22MC1091/ | s @®BLD QS mLley MC
8 55_}').5@@. g'gﬂ 210|101]0 2 ‘100 0 100
22MC1092 | BIL-LIPLD / Indian :
Constitution
TOTAL |16 |1 | 8 | 19| 26 480 | 320 | 800
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SEMESTER 11 (Credits — 22)

Course [
S No Course Title Category | L | T| P | C| TCP | CIA | ESE | Total
Code
THEORY
Differential
1 22MA2103 | BSC 31110 4 4 40 60 100
Equations and Linear Algebra
2 22PH2101 | Basics of Material Science BSC 21010 2 3 40 60 100
THEORY WITH LAB COMPONENT
Effective Technical
3 22HE2151 HSC 2101213 4 50 50.| 100

Communication

4 | 22PH2151 | Physics For Circuit Engineering| ~ BSC 210123 4 50 | 50 | 100

Programme
201T2251 / Python programming and PCC
5 | 22CS2253 | Practices / Java 2101213 4 50 50 100
Fundamentals
6 20172253 Dynamic Web Design e 1o |y , ,
50 | 50 100
PRACTICAL
7 22ME2001 | Engineering Practices ESC 00|42 2 60 40 100
EEC COURSES (SE/AE)
8 | 22HE2071 | Design Thinking AEC 2100712 2 100 0 100
9 | 22HE2072 | Soft Skills -1 SEC 11001 1 100 0 100
MANDATORY COURSES
22MC2091/ .
10 ST IOTLY/ Heritage of MC 200lo|o| 2 |100] 0 | 100

22MC2092 | Tamils

All students shall enroll, on admission, inanyone
NCC */NSS / YRC / Sports / '

. ) . of the personality and character development
11 | 22MC2093 | Clubs / Society Service - MC o
programmes and undergo training
Enrollment (Common)

for about 80 hours

TOTAL |18 | 1 |12 22| 29 630 370 -1000




SEMESTER III (Credits — 25)

Course
S No Course Title Category | L | T| P | C | TCP | CIA | ESE | Total
Code
THEORY
Discrete Mathematics and
1 22MA3103 BSC 31110 4 4 40 60 100
Graph Theory
2 22CS3201 | Data Structures "PCC 3101013 4 40 60 100
3 22CS3202 | Operating Systems PCC 31110 4 4 40 60 100
4 2203203 Digital Principles And ESC
Computer Organization 310103 3 40 60 100
THEORY WITH LAB COMPONENT .
22CS3251/] . . . ) PCC )
5 220S3253 Object Oriented Programming 3101214 4 50 50 100
Using Java /
Clean Coding and Devops
PRACTICAL
Digital Principles And ’ ‘
6 22CS3001 Computer Organization ESC 01042 4 60 40 100
Laboratory
7 22CS3002 Operating Systems Laboratory PCC 01042 4 60 40 100
EEC COURSES (SE/AE)
8 22HE3071 | goft Skills And Aptitude -11 SEC 1 01011 1 100 0 100
9 | 22CS3003 | Data Structures Laboratory AEC 0|l0|4|2]| 4 60 | 40 | 100
MANDATORY COURSE
10 29MC3191 | Essence of Indian Traditional MC 2101010 2 100 0 100
Knowledge :
TOTAL | 17| 2 |14 | 25| 34 590 | 410 | 1000
SEMESTER IV (Credits — 23)
Course
S No Cod Course Title Category | L | T| P | C | TCP | CIA | ESE | Total
ode :
THEORY
1 22HEA4101 | PR and Start-ups HSC 2101012 2 40 60 100
2 22CS4201 | patabase Management Systems PCC 3 03 3 40 60 100
22CS4202/ | Microprocessor and
3 | 22C84204 | Microcontrollers / PCC 310103 3 | 40 | 60 | 100
Data Visualization
4 | 22CS4203 | Software Design PCC 300[0|3| 3 | 40 | 60 | 100
with UML
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THEORY WITH LAB COMPONENT

Applied Statistics with R ;
5 22MA4152 | Programming and Queuing BSC 210123 4 50 | 50 100
theory '
22CS4251 Design and Analysis of
PRACTICAL
7 | 22CS4001 | Database Management PCC olol 4] 2 4 60 40 100
Systems Laboratory
22CS4002/ | .. PCC
8 22CS4003 Microprocessor and olol 4|2 4 60 40 100
Microcontrollers Laboratory /
Data Visualization Lab .
EEC COURSES (SE/AE)
9 22HE4071 | Soft Skills -3 SEC 1{0]0 |1 1 100 0 100
TOTAL |17 |1 (12|23 | 28 480 | 420 | 900
SEMESTER V (Credits — 22)
Course
S No Course Title Category | L | T |P| C | TCP | CIA | ESE | Total
Code
THEORY
1 22CS5201 Theory Of Computation PCC 31104 4 40 60 100
2 22CS5202 | Computer Networks PCC 31003 3 40 60 100
3 22CS53XX | Professional Elective-1 PEC 31003 3 40 60 100
4 22CS53XX | Professional Elective-2 PEC 31003 3 40 60 100
5 22CS53XX | Professional Elective-3 PEC 31003 3 40 60 100
THEORY WITH LAB COMPONENT
6 22CS5252 | Machine Learning/
/22CS5251 | Introduction to 2 o 50 50 100
Design Thinking PCC
PRACTICAL
7 ] 22CS5001 Engineering Clinic PCC 01042 4 60 40 100
EEC COURSES (SE/AE)
Soft Skills -4/Foreign
8 22HES071 SEC 11001 1 100 0 100
languages
TOTAL |18 | 1 | 6|22| 25 410 | 390 | 800
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SEMESTER VI (Credits — 24)

Course
SNo | Course Title Category | L | T C | TCP | CIA | ESE | Total
Code
THEORY
1 22CS6201 | Compiler Design PCC 310 3 3 40 60 100
2 22HEG6101 | professional Ethics HSC 310 3 3 40 60 | 100
. . PEC
3 220S63XX | Professional Elective-4 310 3 3 40 60 100
] . . PEC
4 22CS63XX Professional Elective-5 310 3 3 40 60 100
5 22CS64XX | Open Elective — 1* OEC 310 3 3 40 60 *| 100
6 22C864XX | Open Elective — 2* OEC 310 31-3 40 60 100
7 22CY6101 | Environmental Studies BSC 210 2 3 40 60 100
PRACTICAL
8 | 22CS6001 | Project Based Learning PCC 00 2| 4 60 | 40 | 100
EEC COURSES (SE/AE)
9 22HE6071 | Soft Skills - 5 SEC 210 2 2 100 0 100
TOTAL (22| 0 24| 27 440 | 460 | 900
SEMESTER VII (Credits — 20)
Course
S No Course Title Category | L | T C | TCP | CIA | ESE | Total
Code
THEORY
1 | 22€S7201 | Datascienceand PCC |30 31 3 | 40 | 60 | 100
Analytics
2 22CS7202 | Neural Networks and Deep PCC 311 4 4 40 60 100
Learning
. . PEC
3 220S73XX | Professional Elective-6 310 3 3 40 60 100
Al Analyst
4 | 22XX74XX | Open Elective — 3* OEC 310 3 3 40 60 100
5 22XX74XX | Open Elective — 4* - OEC 310 3 3 40 60 100
PRACTICAL
6 22CS7001 | Neural Networks and Deep PCC 00 2 4 60 40 100
Learning Laboratory
EEC COURSES (SE/AE)
7 22CS7701 | Internship - IT" SEC 610 2 2 100 0 100
TOTAL | 15| 1 20| 22 360 | 340 | 700
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vacation/placement training and same will be evaluated in Semester VII.

* - Four weeks internship carries 2 credit and it will be done in before Semester VI summer

SEMESTER VIIT (Credits — 10)

Course
S No Course Title Category |L | T | P | C | TCP | CIA | ESE | Total
Code »
EEC COURSES (SE/AE)
1 22CS8901 | Project Work/Granted Patent SEC 002010 20 100 | 100 200
TOTAL | 0| 0 |20 10| 20 100 | 100 200
Note: *
1. As per the AICTE guideline, in Semester 1, 11, 1II & IV NCC one credit subject is added as
Value Added Course with Extra Credit. Further, the students’ who enrolled his/her name
in HICET NCC and Air Wing are eligible to undergo this subject. The earned extracredits
printed in the Consolidated Mark sheet as per the regulation.
2. NCC course level 1 & Level 2 will be added in the list of open elective subjects in the
appropriate semester. Further, the students” who have opted NCC subjects in Semester I,
II, IIT & IV are eligible to undergo NCC Open Elective Subjects.
3. The above-mentioned NCC Courses will be offered to the Students who are going to be
admitted in the Academic Year 2022 — 23,
T REDIT |
B.E. / BTECH.PROGRAMMES
Course Credits per Semester Total
S.No. A Credit
rea I 1 I v A% A% vir | vip | Sredis
1 HSC 3 3 - 2 - 3 - - 11
2 BSC 7 9 4 3 - 2 - - 25
3 ESC 6 2 5 - - - - - 13
4 PCC - 5 - 13 17 | 12 5 9 - 61
5 PEC - - - - 9 6 3 - 18
6 OEC - - - - - 6 6 - 12
7 EEC 3 3 3 1 1 2 2 10 25
8 MC v v
Total 19 22 25 | 22 22 24 20 10 165
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OPEN ELECTIVE I AND IT (EMERGING TECHNOLOGIES)

To be offered for the students other than CSE, IT, AI&ML, ECE & BIOMEDICAL

S Course Periods Per Total
N Code Course Title Category week Contact Credits
0 0 L[ T/[ P | Periods
Artificial Intelligence and
1 22A16451 | Machine Learning OEC 2 10| 2 4 3
Fundamentals
2 22CS6451 | Blockchain Technology OEC 210 4 3
3 22EC6451 | Cyber security OEC 210 2 4 3
4 | 22BC6as2 | 1OT Concepts and OEC | 2|02 4 3 .
Applications
Data Sci d -
5 | 221Te4s1 | e eiencean OEC |20 2 4 3
Analytics
-
6 | 20BMoasi | Augmented and Virwal OEC |2 |0 2 4 3
Reality
OPEN ELECTIVE I AND 11
To be offered for the students other than AUTO, AERO, AGRI, MECH, MCTS,
CIVIL, EEE, CHEMICAL, FOOD TECH, E&I
PERIODS
SL. |COURSE CATEGORY TOTAL
’ PERWEEK
CODE CONTACT
NO. COURSE TITLE PERIODS CREDITS
L T |P
1 [22AE6401 Space Science OEC 3 010 3 3
Introduction to-
2 P2MT6401 | Industrial OEC 31010 3 3
Engineering
3 22MT6402 Industrial Safety OEC 3 0 0 3 3
and Environment
4 |22CE6401 | Climate Change OEC 31010 3 3
and its Impact
Envi
5 |22CE6402 | Social ?ﬂ;ﬁfnd OEC 30010 3 3
Assessment
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6 D2ME6401 | Renewable OEC 31010 3 3
Energy System

Additive
7 [22ME6402 Manufacturing OEC 3 0 0 3 3 .

systems
Introduction to

8 |22E16401 | Induswial OEC 3100 3 3
Instrumentation

and Control
Graphical

9 |22EI6402 | Programming OEC 30010 3 3
using Virtual
Instrumentation

Fundamentals of

10 |22AU6401 Automobile OEC 3 0|0 3 3
Engineering -

11 R2AU6402 Automotive OEC 3 0|0 3 - 3
Vehicle Safety

12 |22EE6401 Digital Marketing OEC 3 0 |0 3 3

13 |22EE6402 | Research OEC 31010 3 3
Methodology

14 |22FT6401 Traditional Foods OEC 3 0.0 3 3

_ Urban Agricultureand

15 [22AG6401 Organic Farming OEC 3 010 3 3

16 [22CH6401 | Biomassand OEC 310100 3 3
Biorefinery

Note: Non Circuit Departments can add one Open Elective course in the above list to offer forthe
circuit branches

Students shall choose any one of the open elective courses such that the course content or title
not belong to their own programme.
(Note: Each programme in our institution is expected to provide one course

S Course Periods Per Total
No | Code Course Title Category week Contact Credits
L|T| P Periods

3 22CS87401 E-Comrﬁerce OEC 31010 3 3




PEN ELECTIVE 1V
S Course Periods Per Total
No Cod Course Title Category week Contact Credits
oae L |T| P Periods
General studies for
1 22157401 competitive examinations OEC 310 3 3
Human Rights, Women
2 | 22187402 Rights and Gender equity OEC 31010 3 3
3| 221.57403 Indian ethos and Human OEC 310l o 3 3
values
Financial independence
4 | 22L.S7404 and management OEC 31010 3 3
5 | 22157405 | Yoga for Human OEC | 3|00 3 3
Excellence
Democracy and Good
6 | 22L.S7406 Governance OEC 31010 3 3
221.87407 | NCC Level - 11 OEC 31010 3" 3
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PROFESSIONAL ELECTIVE COURSES: VERTICALS

. ertical VI
Vertical I Vertical II Vertical I Vertical IV Vertical V. Yral Stack
AIML Creative CLOUD Cyber Security Computer Vision Development
Media COMPUTING and Data Privacy And AR/VR
22CS5301 22CS5304 22CS5307 22CS5310 22CS5313 22CS5316
Artificial  |[Multimedia Data] Principles of Modern Computer Web
Intelligence | Compression Cloud Cryptography and Graphics Technology
and Storage Computing | Network Security .
22CS5302 22CS5311 22CS5314 22CS5317
Big Data 22CS5305 22CS5308 Ethical Hacking | Image and video | Front End
Analytics | Multimedia and | Virtualization analytics Development
Animation with REACT
and
TYPESCRIPT
22CS5306 22CS5309 22CS5312 22CS5315 22CS5318
22CS5303 | Video Creation Cloud Digital and Game Node JS
Natural and Editing Computing |Mobile Forensics| Programming
Language Architecture &
Processing Deployment
Models :
22CS6301 22CS6303 22CS6305 22CS6307 22CS6311
Soft UI and UX Cloud Services | Cyber forensics 22CS6309 Nosql -
Computing Design Management | and information |Computer Vision | Databases with
security Mongo DB
22CS6302 22CS6304 22CS6306 22CS6308 22CS6310 22CS6312
Quantum  [Digital marketing Cloud Secured Network | Introduction to DevOps
Computing Application Protocols and Augmented
Development Standards Reality
22CS7301 22CS7302 22CS7303 22CS7304
Cognitive Visual Effects | Cloud Security | Data privacy 22CS7305 22CS7306
Science and preservation Virtual Reality Web
Analytics Application
Security
Note:

Students are permitted to choose all professional electives from any of the verticals.
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Vertical I

AIML
S Periods Per Total
No Course Code Course Title Category week Contact Credits
L | T| P Periods
1 22CS5301  [Artificial Intelligence PEC 3101 0 3 3
3 22CS5303 |Natural .Language PEC 3101l 0 3 3
Processing
5 22CS6302 |[Quantum Computing PEC 3101l o0 3 3
6 | 22CS7301 [Cognitive Science and PEC | 310 o 3 3
Analytics .
Vertical 11
Creative Media
S Course Periods Per Total
No Code Course Title Category week Contact Credits
L |T|P Periods
1 22CS5304 Multimedi'a Data PEC 3 0 3 3
Compression and Storage
2 22CS5305 Multimedia and Animation PEC 3101 0 3 3
3 22CS5306 Vi(??o Creation and PEC 3101 0 3 3
[Editing
4 22CS6303 |UI and UX Design PEC 3101l 0 3 3
6 22CS7302 |Visual Effects PEC 3101l 0 3 3
Vertical 111
CLOUD COMPUTING
S Course Periods Per Total
Course Title Category week Contact Credits
No Code .
L| TP Periods
22CS5307 [Principles of Cloud
1 Computing PEC [3 0] 0 3 3
2 22CS5308 |Virtualization PEC 31010 3 3
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22CS5309 |Cloud Computing
3 Architecture & Deployment PEC 31010 3 3
Models
22CS6305 |Cloud Services
4 Managment PEC 310]0 3 3
5 22CS6306 |Cloud Application PEC 3101 0 3 3
Development
Vertical IV
Cyber Security and Data Privacy
S Cour Periods Per Total .
N CO R dse Course Title Category week Contact Credits
? . oce L | T| P Periods
1 22CS5310 Modern nyptqgraphy and PEC 310l 0 3 3
Network Security
22CS5312  Digital and Mobile
3 Forensics PEC 31010 3 3
4 | 22€S6307 [Cyber forensics and PEC | 3]0 0 3 3
information security
5 22CS6308 [Secured Network Protocols PEC 3101l 0 3 3
and Standards
22CS7304 [Data privacy
6 preservation PEC 31010 3 3
Vertical V
COMPUTER VISION AND VIRTUAL REALITY
S Periods Per Total
No Course Code Course Title Category week Contact Credits
_ L|T| P Periods
1 22CS5313 (Computer Graphics PEC 3101l o 3 3
5 22CS5314 [Image and video analytics PEC 310/ o 3 3
3 22CS5315 |Game . PEC 3101 o 3 3
Programming
4 22CS6309 |Computer Vision PEC 310l o 3 3
22CS6310 (Introduction to
5 IAugmented Reality PEC 3101] 0 3 3
6 22CS7305 |Virtual Reality PEC 310l 0 3 3
Vertical VI
Full Stack Development
S l Course | Course Title Category | Periods Per Total Credits
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No Code week Contact
L|T| P Periods
1 22CS5316  [Web Technology ’ PEC 3 0 0 3 ' 3
Development with
REACT and
TYPESCRIPT
3 22CS5318  |Node JS PEC 3 0 0 3 3
22CS6311 [Nosgl Databases with A
4 Mongo DB PEC 31010 3 3
5 22CS6312  DevOps PEC 3101 0 3 3
6 22CS7306 |[Web Application Security PEC 310! 0 3 3
Enrollment for B.E. / B. TECH. (H RS) / Minor Degree (optional

A student can also optionally register for additional courses (18 credits) and become
eligible for the award of B.E. / B. Tech. (Honors) or Minor Degree. For B.E. / B. Tech. (Honors),
a student shall register for the additional courses (18 credits) from semester V onwards. These
courses shall be from the same vertical or a combination of different verticals of the same
programme of study only. For a minor degree, a student shall register for the additional courses
(18 credits) from semester V onwards. All these courses have to be in a particular vertical from
any one of the other programmes.

Clause 4.10 of Regulation 2022 is applicable for the Enrolment of B.E. / B. TECH. (HONOURS)
/ Minor Degree (Optional).

YERTICALS FOR MINOR DEGREE
Heads are requested to provide one vertical from their program to offer for other program students
to register for additional courses (18 Credits) to become eligible for the B.E./B.Tech. Minor
Degree.

COMPUTER SCIENCE AND ENGINEERING OFFERING MINOR DEGREE

S Course Periods Per Total
No C(l)l de Course Title Category week Contact Credits
L|T| P Periods

Sem 5:

1 22C85601 Data structures and Design MDC 31010 3 3

2 Sem 6: 3

22CS6601 | Databases and SQL MDC 31010 3

Semo6:

3 22CS6602 | Introduction to MDC 37010 3 3
Internet Of Things
Sem 7:

4 22C57601 Introduction to Machine MDC 31010 3 3
Learning




Sem 7: ~
S 22CS7602 | Introduction to Cyber MDC 3100 3 3
Security
Sem &: n o
6 22CS8601 Data Analytics MDC 3101 0 3 3

*MDC — Minor Degree Course
In addition to the above the following additional courses for Minor Degree can also be given to
the student’s common to all the branches.

Vertical 1

Fintech and Block Chain

S Course , Periods Per Total
Course Title Category week Contact Credits
No Code R .
T| P Periods
1 22CS5601 | Financial Management MDC 31010 3 3
) 29XXXX Fundamentals of . MDC 3 0 0 3 3
Investment
Banki - -
3 2IXXXX anlfmg, Financial MDC 310l o 3 3
Services and Insurance
4 2IXXXX Intr(?ductlon. to Blockcham MDC 3 0 0 3 3
and its Applications
5 27XXXX Fintech Personal Finance MDC 3 0 0 3 3
and Payments
6 22XXXX | Introduction to Fintech MDC 3 0 0 3 3
Vertical 11
Entrepreneurship
S Course Periods Per Total
No Code Course Title Category week Contact Credits
L|T| P Periods
1| 22BAseo1 | Foundations of Mpc | 3]0 o 3 3
Entrepreneurship
Introduction to Business
2 22BA6601 | Venture MDC 2100 3 3
3 | 22 BA6602 | Team Building & MDC | 3|01 0 3 3
Leadership Management
for Business
4 22 BA7601 Creativity & Innovation in MDC 310l o 3 3
Entrepreneurship
’ Principles of
Management for
Business
6 | 22BA8601 | Human Resource MDC | 3]0 0 3 3
Management for
3 Entrepreneurs .
7 220BA8602 | Financing New Business MDC 3101 0 3 3
Ventures
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Vertical ITT

Environment and Sustainability

S c Periods Per Total
N é)u;se Course Title Category week Contact Credits
0 ode ’ L|T|P Periods
1 22CE5602 Sustainable infrastructure MDC 3]0 3 3
Development
Sustainable Agriculture )
2| 22XXXX and Environmental MDC 31010 3 2
Management
3 22X XXX Sustainable Bio MDC 310 0 3 3
Materials
4 |22xxxx | Materials for Encrgy MDC | 3]0 0 3 3
Sustainability
5 [ 22XXXX | Green Technology MDC |3 [0 0 3, 3
22XXXX Environmental Quality )
6 Monitoring and MDC 31010 3 2
Analysis
B.E (H MPUTER SCIENCE AND EN EERI
Vertical I Vertical Il Vertical 111
_ BLOCK CHAIN
10T TECHNOLOGY DATASCIENCE
22CS5204 22CS5205
Fundamentals Of 10T Public Key Infrastructure and| 22CS5206.
Trust Management Data warehouse and Mining
’) o}
22000203 22086205 22086207
g Introduction to block chain Python for Data Science
22CS6204 22CS6208
Introduction Of Raspberry Pi | 22CS6206 Exploratory Data Analysis
and Arduino Cryptocurrency and Time series
22C87203 S Contracts and Solidity | 22657297
IoT for smart cities Tacts and SOUCLY | 1 formation Retrieval
22CS7206
22CS7204 : . o
Internet Of Medical Things IE;OZI: chain and distributed | 5»g7208
& ology Data Security
2
fotc(jslii(c)lland Data 22(:88202 )
. Bitcoin Esseniials and Use- 22CS8203
Analytics

Cases

Recommender Systems
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B.E (HONS) COMPUTER SCIENCE AND ENGINEERING

SPECIALIZATION IN1OT
S c Periods Per Total
No ((:):;:e Course Title - Category week Contact Credits
‘ L|T| P Periods
Sem 5:
1 | 22CS5204 | Fundamentals Of IOT PC 31010 3 3
Sem 6: IoT »
2 22CS6203 | Design PC 310 0 3 3
Sem 6: 3
3| 22C86204 Introduction Of Raspberry PC 31010 3 -
Pi and Arduino
Sem 7: 1oT for smart
22CS7203 | cities
4 PC 3 0 3 3
Sem 7:
22CS7204 Internet Of Medical Things PC 3 0 0 3 3
Sem 8:
6 22CS8201 | Iot Cloud and Data PC 3 0 0 3 3
Analytics
B MPUTER SCIE D
P 1 B HAIN TE
S Cours Periods Per Total
I\;o é): d ¢ Course Title Category week Contact Credits
¢ L T]| P | Periods
Sem 5:
1 22CS5205 | Public Key PC 3 0 0 3 3
Infrastructure and
Trust Management
Sem 6:
2 22CS6205 | Introduction to PC 310 0 3 3
block chain
Sem 6: 3
3 22CS6206 Cryptocurrency PC 310 0 3
Sem 7: Smart Contracts and
22CS7205  |Solidity
PC 0 [0 3 3
Sem 7:
3 22C87206 Block chain and distributed PC 310 0 3 3
ledger technology
Sem 8:
6 | 22CS8202 | Bitcoin Essentials PC 3101 0 3 3
and Use-Cases
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B.E (HONS) COMPUTER SCIENCE AND ENGINEERING ~ *

SPECIALIZATION IN DATA SCIENCE
S c Periods Per Total
N ((:)u(;se, Course Title Category week Contact Credits
. ode L[T| P | Periods
22CS5206 | Sem 5: Data warehouse and
1 Mining PC 3 0 0 3 3
22CS6207 | Sem 6: Python
2 for Data Science PC 310 0 3 3
5 | 22CS6208 | Sem 6: 3
3 Exploratory Data Analysis PC 3100 3 :
and Time series
22CS7207 Sem 7:
Information :
4 Retrieval PC 3100 3 3
B . ;
5 22CS7208 |Sem 7: Data Security PC 310l o 3 3
22CS8203 | Sem 8:
6 Recommender PC 310 0 3 3
Systems
ICC COURSE
ICC. | Sem. Cour Name of the Course L T P C |CIA| ES TOT
No. N se E AL
0 Cod
€
ICC1 1 22CS1152| Object oriented programming 2 0 2 3 50 50 100
using Python
1CC2 11 22CS2253 Java Fundamentals 2 0 2 3 50 50 100
ICC4| 1V | 22CS4204 Data Visualization 3 0 0 3 40 60 100
ICC5] 1V | 22CS4003| Data Visualization Laboratory 0 0 3 1.5 | 60 40 100
ICC6| V| 22CS5251 Introduction to Design 2 0 2 3 50 50 100
: Thinking
ICC7| VI| 22CS62XX Predictive Modeling 3 0 2 4 40 60 100
ICC8| VI|22CS6314 Development of Machine 3 0 0 3 40 60 100
Learning models
ICC9| VIH| 22CS7307 Al Analyst 3 0 0 3 40 60 100
Credit Distribution R2022
Semester 1 1I 11 v v VI A% 1 VIII Total
Credits 19 22 25 23 22 24 20 10 v 165
. oL
Chairman BoS Dean/Academics ncipal

Chairman - BoS o s
CSE - HiCET Dean {Academics)
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CourseCode L T P C

Programme Name of the Course

B.E.

22CS5202 COMPUTER NETWORKS 3 0 0 3

1. To understand the basic concepts of networks
2. To understand the Data Communication System and the purpose of Layered
Architecture.

C9ur§e 3. To analyze the concepts of Routing Methods and Sub-netting.
Objective 4. To learn the functions of Network Layer and the various Routing Protocols.

Unit

I

11

5. To familiarize the functions and Protocols of the Transport Layer.

Instructiona

Description 1 hours

NETWORKING CONCEPTS & PHYSICAL LAYER .
Peer To Peer Vs Client-Server Networks. Network Devices. Network Terminology. Network

Speeds. Network throughput, delay. Osi Model. Packets, Frames, And Headers. Collision 9
And Broadcast Domains. LAN Vs WAN. Network Adapter. Hub. Switch. Router.Gateway.

Firewall, IP addressing. Physical Layer: Performance — Transmission Media — Switching —
Circuit-switched Networks — Packet Switching.

DATA LINK LAYER

Introduction — Link-Layer Addressing — DLC Services — Data-Link Layer Protocols — HDLC— 9
PPP - Media Access Control - Wired L ANs: Ethernet - Wireless access techniques- IEEE

802.11a, 802.11g, 802.11e, 802.11n/ac/ax/ay/ba/be, QoS — Bluetooth — Protocel Stack —

Security — Profiles — zigbee .

NETWORK AND ROUTING
Network Layer Services — Packet switching — Performance — IPV4 Addresses — Forwarding of
IP Packets - Network Layer Protocols: IP, ICMP v4 — Unicast Routing Algorithms —Protocols 9

— Multicasting Basics — IPV6 Addressing — IPV6 Protocol.

v

Hours

Course

TRANSPORT LAYER

Process to process delivery, User datagram protocol (UDP), Transmission control
protocol (TCP), Data traffic, Congestion, Congestion control, Quality of service, 9
Techniques to improve QOS, Integrated services, Differentiated services, QOS in
switched networks.

APPLICATION LAYER

Socket interface, Name space, Domain name space, Distribution of name space, DNS
in the internet, Resolution, DNS messages, DDNS, Encapsulation, Electronic mail, File
transfer, HTTP, World wide web (WWW), Case study: MOBILE DATA NETWORKS-
4G Networks — Concepts of 5G-Introduction to 6G.

Total Instructional 45

Upon completion of this course, the Students will be able to
COL1: Learn about the Protocol Layering and Physical Level Communication
CO2: Understand the Data Communication System and the purpose of Layered Architecture.

Outcome CO3: Analyze the concepts of Routing Methods and Subnetting.

CO4: Design protocols for various functions in the Network.
CO5: Understand tne functions and Protocols of the Transport Layer.




HICET - Department of Computer Science and Engineering e

TEXT BOOK:

T1: Larry Peterson, Bruce Davie, “Computer Networks: A Systems Approach”, Elsevier,
Online Edition, 2019.

T2: Paul Goransson, Chuck Black and Timothy Culver, “Software Defined Networks - A
ComprehensiveApproach”, Elsevier, Second Edition, 2017.

REFERENCES:

R1: James F. Kurose, Keith W. Ross, “Computer Networking — A Top-Down Approach
Featuring the Internet”,Pearson Education, Seventh Edition, 2017.

R2: Nader. F. Mir, “Computer and Communication Networks”, Pearson Prentice Hall
Publishers, Second Edition,2015.

R3: Behrouz A. Forouzan, “Data communication and Networking”, Tata McGraw — Hill, Fifth
Edition, 2013. R4: Ying-Dar Lin, Ren-Hung Hwang, Fred Baker, “Computer Networks: An
Open Source Approach”, McGrawHill Publishers, 2011.

R4:Saad Z. Asif — “5G Mobile Communications Concepts and Technologies” CRC press —
2019 (UNIT 3)

R5: Erik Dahlman, Stefan Parkvall, Johan Skold, “4G: LTE/LTE-Advanced for Mobile
Broadband, Academic Press, 2013 ( UNIT 3)

P

8? PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS | POY | PO10 | PO11 | PO12 | PSO1 | PSO2
PSO
CO1 - 3 2 2 2 - - - 2 - - 2 2 2
CO2 - 3 2 3 2 2 - - 2 2 - 2 3 3
é03 - 3 3 2 3 2 - - 2 2 - 2 3 3
CO4 - 1 1 2 3 2 2 1 2 2 1 2 3 3
COs5 - 1 1 2 3 2 2 2 2 - 3 2 3 2
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Programme Course Code Name of the Course
B.E 22CS5201 THEORY OF COMPUTATION

w =
- -
(e~}
a0

To understand the basic concepts of automata theory and finite automaton

l.
Course 2. To extend the concepts of automata theory in regular languages and expressions
co 3. To study about context free grammars and the normalizations of CFG
Objective ) N , . . . . .
4. Tolearn the essence of push down automata with stack presentations and modeling turing machines
5. To discover the knowledge in decidability and tractability and to study the complexity classes
. - Instructional
Unit Description
Hours

Automata Theory
Introduction-Need of automata theory-Formal proof- Additional Forms of Proof-Inductive

1 Proofs-Central Concepts of Automata Theory-DFA and NDFA-Finite Automaton with €- 12
Transitions-Equivalence of DFA and NFA-Applications of Finite Automata.

Regular Expressions
Regular Languages-Regular Expressions-Equivalence of finite Automaton and regular .

1 expressions-Minimization of DFA-Closure Properties and Decision Properties of Regular 12
Languages-Problems based on Pumping Lemma-Applications of Regular Expressions.

Context Free Grammars

Chomsky hierarchy of languages-Context-Free Grammar (CFG)-Parse Trees- Ambiguity in
grammars and languages-Normal forms for CFG-Chomsky Normal Form (CNF)-Greibach
Normal Form (GNF)-Pumping Lemma for Context Free Language (CFL)-Applications of
Context Free Grammar.

I 12

PushDown Automata and Turing Machines
Definition of the Pushdown automata-Types of PDA-Languages of a Pushdown Automata -

rv  Equivalence of Pushdown automata and CFG-Definitions of Turing machines-Models- 12
Computable languages and functions-Techniques for Turing machine construction-Multi head
and Multi tape Turing Machines.

Undecidability
The Halting problem — Partial Solvability- Undecidability- Decidable and undecidable
V  problems- Basic Definition and properties of Recursive (RL) and Recursively enumerable 12

(REL) languages. Intractable Problems- the Class P and NP-Introduction to NP-Hardness and
NP-Completeness

Total Instructional Hours 60

CO1:  Understand the theoretical concepts of automata and equivalence of automata

CO2: Remember the automata in applying to obtain regular expressions and languages

Course
Outcome CO3:  Apply the normalization in context free grammar to obtain optimized CFG
CO4:  Understand PDA and turing machines and apply for making mathematical models
COS:  Understand the decidability and tractability problems and apply for developed models
TEXT BOOKS:

T1: Hoperoft J.E., Motwani R. and Ullman J.D, “Introduction to Automata Theory, Languages and Computations”,
ThirdEdition, Pearson Education, 2016.

T2: John C Martin, “Introduction to Languages and the Theory of Computation”, Fourth Edition, Tata McGraw Hill
Publishing Company, New Delhi, 2011.

REFERENCE BOOKS: :
R1: Mishra K L P and Chandrasekaran N, “Theory of Computer Science - Automata, Languages and Computation”, Third




HICET - Department of Computer Science and Engineering .
Edition, Prentice Hall of India, 2016.

R2: Harry R Lewis and Christos H Papadimitriou, “Elements of the Theory of Computation”, Second Edition, Prentice
Hall of India, Pearson Education, New Delhi, 2015. '
R3: Peter Linz, “An Introduction to Formal Language and Automata”, Sixth Edition, Jones & Bartlett Learning, 2016.
R4: Kamala Krithivasan and Rama. R, “Introduction to Formal Languages, Automata Theory and Computation”, Pearson
Education 2009
PO ,
& | PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2
PSO
Co1 3 3 2 2 2 - 3 - 2 2 3 2 2 2
co2| 3 3 2 3 2 2 3 2 2 2 3 2 3 3
Cco3 | 3 3 3 2 3 2 3 - 2 2 3 2 3 3
CO4 1 2 2 2 3 2 1 1 2 2 1 2 3 3
Cos| 3 1 1 2 3 2 1 2 2 1 1 2 3 2

Chairman, Board Of Studies Dean—AcadeQics /

ain

|-
Chairman - BaS
Csg - HIiCET |
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Programme

Course Code Name of the Course L T

B.E.

22CS85252 MACHINE LEARNING 2 0

Course
Objectives

The learner should made

various machine learning algorithms.
2. To understand and build supervised learning models

backpropagation.
. To understand and build unsupervised learning models.
5. To learn different aspects of reinforcement learning model

1. To equip foundational knowledge and practical skills needed to understand, implement, and evaluate

3. To learn about artificial neural networks (ANN), including their biological motivation, architecture,
and learning algorithms, with a focus on practical implementation using the perceptron and

Unit

Description

Instructional
» Hours

Introduction

Need for Machine Learning, ML is the future & Applications - Machine Learning works
-Difference between ML Vs Al Vs Deep Learning- Machine Learning Categories -
Supervised Learning, Unsupervised Learning, Reinforcement Learning-Hypothesis
spaces and inductive bias, Evaluation- Training and test sets, cross validation, Concept
of over fitting, Bias and Variance

Jllustrative Programs:

la) ImpIementation of Python basic libraries such as Math, Numpy and Scipy

1b) Implementation of Python libraries for ML application such as Pandas and Matplotlib
Ic) Creation and loading different datasets in python.

2) Implement and demonstrate the FIND-S algorithm for finding the most specific hypothesis

based on a given set of training data samples. Read the training data from a .CSV file.

6+3

I

Supervised Learning — | (Regression/Classification)

Linear Regression: Introduction, Linear regression, Simple and Multiple Linear regression,
Bayesian Linear regression, Gradient Descent
Classification models: Decision Trees, Naive Bayes, K-Nearest-Neighbours (KNN), Logistic

Regression, Support Vector Machines (SVM) - Nonlinearity

Jllustrative Programs:
1. Create a training dataset using SVM, implement decision boundary using SVM

2. Write a program to demonstrate the working of the decision tree based ID3 algorithm. Use
lan appropriate data set for building the decision tree and apply this knowledge to classify a
new sample.

6+4

I

Supervised Learning — II (Neural Networks)

Neural Network Representation — Problems — Perceptrons , Activation Functions
Artificial Neural Networks: Introduction, Biological motivation, ANN representation,
appropriate problem for ANN learning, Perceptron, multilayer networks and the back propagation

algorithm
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v

Ensemble Techniques And Unsupervised Learning

Ensemble Learning - bagging, boosting, Random forest.

Unsupervised learning: Clustering: Introduction, K-mean clustering, K-Modes,
agglomerative hierarchical clustering

Instance based Learning: K nearest neighbour (KNN)

Illustrative Programs:

1. Apply EM algorithm to cluster a set of data stored in a .CSV file. Use the same data set for
clustering using k-Means algorithm. Compare the results of these two algorithms and
comment on the quality of clustering. You can add Java/Python ML library classes/API in the
program.

2. Write a program to implement k-Nearest Neighbour algorithm to classify the iris data set.
Print both correct and wrong predictions. Java/Python ML library classes can be used for this
problem

\Y

Reinforcement Learning (RL)
Basics of RL — RL Framework — Markov Decision Process- Q learning - The Q functlon -
Algorithm for Q learning -Case Study: Implementation of Q learning algorithm/reinforcement
learning for problems in automotive domain/games.

Total Instructional Hours

45

Course
Outcomes

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

CO1 |Understand and outline problems for each type of machine learning

cO2 . . .
functions to address and solve classification challenges.

Apply Naive Bayes, logistic regression, and support vector machine models with various kernel

€03 using backpropagation for various problem-solving applications.

Design, train, and optimize artificial neural networks, including perceptrons and multilayer networks

CO4 . . . .
k-means and agglomerative hierarchical approaches to analyze and interpret data.

Apply ensemble methods like bagging, boosting, and random forests, and perform clustering using

COS5 | Design and implement Reinforcement Learning model

TEXT BOOKS:
T1 - Machine Learning. Tom Mitchell. First Edition, McGraw- Hill, 1997
T2 - Alpaydin, Ethem. Introduction to machine learning. MIT press, 2020

T3 - Stephen Marsland, “Machine Learning: An Algorithmic Perspective, “Second Edition”, CRC Press, 2014.

REFERENCES:
R1 - Kevin P. Murphy, “Machine Learning: A Probabilistic Perspective”, MIT Press, 2012.
R2- Christopher Bishop, “Pattern Reécognition and Machine Learning” Springer, 2007

WEB RESOURCES:
Datasets for the above exercises available in Kaggle and UCI repository mentioned below

1. https://www.kaggle.com

2. http://archive.ics.uci.edu/ml/datasets.html
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PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | POY | PO10 | PO11 | POI2 | PSOI | PSO2
cor | 3 [ 1 [2 ] - [ 3 - | - | -1 1 2
coz | 1t |1t | 3| -3 - | -|-11 | 2
cos | 2 | 23|33 -1 -71-71]1 1 2
cosa | 2 [ 23| - 3] -1 -1]-1]1 I 3
cos | 2 | 2|t | v ] 1| - -1 ]2]2 3
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Programme Course Code Course Title L|T|P|C
BE 22HE5071 Soft Skills - IV 11001
1. To employ soft skills to enhance employability and ensure workplace and career success.
Course

Objectives: 2. To interpret things objectively, to be able to perceive and interpret trends to make

generalizations and be able to analyze assumptions behind an argument/statement.
1 ional
Unit Description nstructiona

Hours

Introduction to Soft Skills: Introduction- Objective -Hard vs Soft Skills - Measuring

I Soft Skills- Structure of the Soft Skills -Self management-Critical thinking-Reflective 10
thinking and writing- p2p Interaction .

Art of Communication: Verbal Communication - Effective Communication - Active
listening —Paraphrasing -  Feedback - Non Verbal Communication — Roles-Types-

11 How nonverbal communication can go wrong- How to Improve non verbal 10
Communication - Importance of feelings in communication - dealing with feelings in
communication.

World of Teams: Self Enhancement - importance of developing assertive skills-

1 developing self confidence — developing emotional intelligence - Importance of Team 10
work — Team vs. Group - Attributes of a successful team — Barriers involved - Working
with Groups — Dealing with People- Group Decision Making.

Total Instruction Hours 30
Col: Students will have clarity on their career exploration process and to match their skills
" | and interests with a chosen career path.
Course , - - - —
Students will develop knowledge, skills, and judgment around human communication that
Outcome: CO2: . o . .
facilitate their ability to work collaboratively with others
CO3: | Students will understand how teamwork can support leadership skills
REFERENCE BOOKS:
R1: | Soft Skills Training: A Workbook to Develop Skills for Employment - Frederick H. Wentz
R2: Bridging the Soft Skills Gap: How to Teach the Missing Basics to Today’s Young Talent — by Bruce
" | Tulgan
R3: | Soft Skills Training: A Workbook to Develop Skills for Employment — by Frederick H. Wentz
]
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Programme Course Code Name of the Course
BE 22CS5301 ARTIFICIAL INTELLIGENCE

W
< =
o<
w0

To understand the various characteristics of Intelligent agents
To learn the different search strategies in Al

To learn to represent knowledge in solving Al problems

To understand the different ways of designing software agents
To know about the various applications of Al.

Course
Objective

R

Unit Description lnstl;uctlonal
ours
INTRODUCTION TO ARTIFICIAL INTELLIGENC
Introduction—Definition — The Foundations of Artificial Intelligence - The History of
[ Artificial Intelligence - Future of Artificial Intelligence — Agents and Environments - 9
Good Behavior: The Concept of Rationality - The Nature of Environments - The

Structure of Agents. R

SOLVING PROBLEMS BY SEARCHING
Problem - Solving Agents - Example Problems - Searching for Solutions -
Uninformed Search Strategies - Informed (Heuristic) Search Strategies - Heuristic

i~ Functions. BEYOND CLASSICAL SEARCH: Local Search Algorithms and 9
Optimization Problems - Local Searching Continuous Spaces - Searching with Non-
deterministic Actions - Searching with Partial Observations. ADVERSARIAL
SEARCH: Stochastic Games. '

KNOWLEDGE AND REASONING
Knowledge - Based Agents - The Wumpus World - Logic -Propositional Logic: A
Very Simple Logic - Propositional Theorem Proving - Effective Propositional Model
I Checking - Agents Based on Propositional Logic. FIRST ORDER LOGIC: 9
Representation Revisited - Syntax and Semantics of First - Order Logic - Using First
- Order Logic - Knowledge Engineering in First - Order Logic.

PLANNING AND ACTING IN THE REAL WORLD
Time, Schedules, and Resources - Hierarchical Planning -Planning and Acting in Non-
deterministic Domains - Multi-agent Planning. KNOWLEDGE
v REPRESENTATION: Ontological Engineering - Categories and Objects - Events 9
- Mental Events and Mental Objects - Reasoning Systems for Categories - Reasoning
with Default Information - The Internet Shopping World.

APPLICATIONS .

Al applications — Language Models — Information Retrieval- Information Extraction 9
— Natural Language Processing — Machine Translation — Speech Recognition — Robot

— Hardware —Perception — Planning — Moving

Total Instructional Hours 45

CO1: Understand the various characteristics of Intelligent agents
CO2: Learn the different search strategies in Al

CO3: Learn to represent knowledge in solving Al problems

CO4: Understand the different ways of designing software agents
COS:  Learn about the various applications of Al

Course
Outcome

TEXT BOOKS:

T1: S.Russell and P. Norvig, "Artificial Intelligence: A Modern Approachl, Prentice Hall, Third Edition, 2009.

T2: 1. Bratko, —Prolog: Programming for Artificial Intelligencel, Fourth edition, Addison-Wesley Educational
Publishers Inc., 2011. ’ ’
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REFERENCE BOOKS:

R1: M. Tim Jones, —Artificial Intelligence: A Systems Approach(Computer Science)l, Jones and Bartlett
Publishers, Inc.; First Edition, 2008

R2:  Nils J. Nilsson, —The Quest for Artificial Intelligencel, Cambridge University Press, 2009.

R3:  William F. Clocksin and Christopher S. Mellish,l Programming in Prolog: Using the ISO Standardl, Fifth
Edition, Springer, 2003.

R4:  Gerhard Weiss, —Multi Agent Systemsl, Second Edition, MIT Press, 2013.

PO&PSO | PO | PO [ PO [PO [PO [ PO [ PO [ PO [ PO [ PO [ PO | PO | PSO | PSO
1 | 23| 4|56 |7 |89 |10|1n]|12]1 2

co1 2 | - -1 -1-17-17-1T-1-T-T271-1 2 2 | -
co2 3 | - 2 -3 [ - -1 -7 177 -1T11-7~2 2
Co3 3 | 33|23 - -1 -[1]-1T271-7-2 2
CO4 33 |3 (22 -1-1-11]-7T37]-7]~2 -
CO5 3 3 3 22 -1 -1 -1717]-1T1v-72 2
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Programme Course Code Name of the Course

B. E. 22CS5302

Course

Objec

tive

Unit

I

I

v

BIG DATA ANALYTICS

To understand big data.

To learn and use NoSQL big data management..

To learn mapreduce analytics using Hadoop and related tools.

To work with map reduce applications.

To understand the usage of Hadoop related tools for Big Data Analytics

N

Description

INTRODUCTION TO BIG DATA

Introduction to big data — convergence of key trends — unstructured data — industry
examples of big data — web analytics — big data applications— big data technologies —
introduction to Hadoop — open source technologies — cloud and big data — mobile
business intelligence — Crowd sourcing analytics — inter and trans firewall analytics.
NOSQL DATA MANAGEMENT

Introduction to NoSQL — aggregate data models — key-value and document data models
— relationships — graph databases — schemaless databases — materialized views —
distribution models — master-slave replication — consistency - Cassandra — Cassandra
data model — Cassandra examples — Cassandra clients

MAP REDUCE APPLICATIONS

MapReduce workflows — unit tests with MRUnit — test data and local tests — anatomy
of MapReduce job run — classic Map-reduce — YARN - failures in classic Map-reduce
and YARN - job scheduling — shuffle and sort — task execution — Map Reduce types —
input formats — output formats.

BASICS OF HADOOP

Data format — analyzing data with Hadoop — scaling out — Hadoop streaming — Hadoop
pipes — design of Hadoop distributed file system (HDFS) — HDFS concepts — Java
interface — data flow — Hadoop 1/0 — data integrity — compression — serialization — Avro
— file-based data structures - Cassandra — Hadoop integration.

HADOOP RELATED TOOLS

Hbase — data model and implementations — Hbase clients — Hbase examples — praxis.
Pig — Grunt — pig data model — Pig Latin — developing and testing Pig Latin scripts.
Hive — data types and file formats — HiveQL data definition — HiveQL data manipulation
— HiveQL queries.Case Study: Open Souce Tools-Stats 1Q-Atlas.ti-Couch DB.

Total Instructional Hours

CO1: Describe big data and use cases from selected business domains.
CO2: Explain NoSQL big data management.

Course  CO3: Install, configure, and run Hadoop and HDFS.
Outcome CO4: Perform map-reduce analytics using Hadoop
COS5:  Use Hadoop-related tools such as HBase, Cassandra, Pig, and Hive for big data analytics.

w =
o =
[— e ]
w A

Instructional
Hours

45

TEXT BOOKS:

T1: Michael Minelli, Michelle Chambers, and AmbigaDhiraj, "Big Data, Big Analytics: Emerging
Business Intelligence dand Analytic Trends for Today's Businesses", Wiley, 2013

T2:  Eric Sammer, "Hadoop Operations", O'Reilley, 2012

T3:

Sadalage, Pramod J. “NoSQL distilled”, 2013

-—
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REFERENCE BOOKS:

R1: E. Capriolo, D. Wampler, and J. Rutherglen, "Programming Hive", O'Reilley, 2012.

R2: Lars George, "HBase: The Definitive Guide", O'Reilley, 2011.
R3:  Eben Hewitt, "Cassandra: The Definitive Guide", O'Reilley, 2010

PO&PSO | PO | PO | PO PO PO | PO | PO | PO | PO | PO

PO | PO | PSO | PSO
1 2 3 5 6 7 8 9 10 | 11 12 1 2
CO1 2 2 - 2 - - - - - 2 2 - 2 2
CO2 3 3 2 3 3 - - - 1 3 1 2 2 2
CO3 3 3 3 2 3 - - - 1 3 2 1 2 2
CO4 3 3 3 2 2 - - - 1 3 3 2 2 -
CO5 3 3 3 2 2 - - - 1 3 1 1 2 2
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Programme Course Code Name of the Course L TP C
B. E. 22CS5303 NATURAL LANGUAGE PROCESSING 30 0 3

1.To familiarize the concepts and techniques of Natural language Processing for analyzing words
based on Morphology.

2.Tolerate mathematical foundations, Probability theory with Linguistic essentials such as syntactlc
and semantic analysis of text. )

3.To apply the Statistical learning methods and cutting-edge research models from deep learning.
4.To Create CORPUS linguistics based on digestive approach (Text Corpus method)

5.To check the syntax and semantic used in NLP.

Course
Objective

Unit Description Instl;uctlonal
ours
INTRODUCTION TO NLP
Introduction to NLP - Various stages of NLP —~The Ambiguity of Language: Why NLP
Is Difficult- Parts of Speech: Nouns and Pronouns, Words: Determiners and adjectives, .
verbs, Phrase Structure. Statistics Essential Information Theory : Entropy, perp]e\ny,
The relation to language, Cross
entropy
TEXT PREPROCESSING AND MORPHOLOGY
1 Character Encoding, Word Segmentation, Sentence Segmentation, Introduction  to
Corpora, Corpora Analysis. Inflectional and Derivation Morphology, Morphological
analysis and generation using Finite State Automata and Finite State transducer.
LANGUAGE MODELLING
Words: Collocations- Frequency-Mean and Variance —Hypothesis testing: The t test,
m Hypothesis testing of differences, Pearson’s chi-square test, Likelihood ratios. 9
Statistical Inference: n —gram Models over Sparse Data: Bins: Forming Equivalence
Classes- N gram model - Statistical Estimators- Combining Estimators

WORD SENSE DISAMBIGUATION

Methodological Preliminaries, Supervised Disambiguation: Bayesian classification, An
v information- theoretic approach, Dictionary-Based Disambiguation: Disambiguation 9
based on sense, Thesaurus-based disambiguation, Disambiguation based on translations
in a second-language corpus.
SYNTAX AND SEMANTICS
Shallow Parsing and Chunking, Shallow Parsing with Conditional Random Fields
(CRF), Lexical Semantics, WordNet, Thematic Roles, Semantic Role Labelling with
CRFs. Statistical Alignment and Machine Translation, Text alignment, Word alignment,

v Information extraction, Text mining, Information Retrieval, NL interfaces, Sentimental 9
Analysis, Question Answering Systems, Social network analysis.
Case Study: Recent Trends in NLP-Chat GPT- Chat GPT Tools: Descript, HeyGen,
Vidyo.ai, mid journey.
Total Instructional Hours 45

CO1: Apply the principles and Process of Human Languages such as English and other Indian
Languages using computers.
CO2: Realize semantics and pragmatics of English language for text processing

Course - +CO3: Create CORPUS linguistics based on digestive approach (Text Corpus method) aud
Outcome Check a current methods for statistical approaches to machine translation.
CO4:  Develop a Statistical Methods for Real World Applications and explore deep learning
based NLP. ‘
CO5:  Demonstrate the state-of-the-art algorithms and techniques for text-based processing of
natural language with respect to morphology.
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TEXT BOOKS:

T1:

T2:

Christopher D. Manning and Hinrich Schutze, “ Foundations of Natural Language Processing” , 6th
Edition, The MIT Press Cambridge, Massachusetts London, England, 2003

Daniel Jurafsky and James H. Martin “Speech and Language Processing”, 3rd edition, Prentice Hall,
2009. '

REFERENCE BOOKS:

R1:

R2:
R3:

R4:

R5:

R6:

NitinIndurkhya, Fred J. Damerau “Handbook of Natural Language Processing”, Second Edition, CRC
Press, 2010.
James Allen “Natural Language Understanding”, Pearson Publication 8th Edition. 2012.

Chris Manning and HinrichSchiitze, “Foundations of Statistical Natural Language Processing”,2nd
edition, MITPress Cambridge, MA, 2003.

Hobson lane, Cole Howard, Hannes Hapke, “Natural language processing in action”’MANNING
Publications, 2019.

Alexander Clark, Chris Fox, Shalom Lappin, “The Handbook of Computational Linguistics and
Natural Language Processing”, Wiley-Blackwell, 2012

Rajesh Arumugam, Rajalingappa Shanmugamani “Hands-on natural language processing with
python: A practical guide to applying deep learning architectures to your NLP application”. PACKT
publisher, 2018.

PO&PSO | PO | PO | PO | PO [ PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO
1 2 3 4 5 6 7 8 9 10 | 11 12 1 2
CO1 2 2 1 2 - - - - - - 2 - 2 1
CO2 3 3 2 3 3 - - - 1 - 1 2 2 2
CcOo3 3 3 3 2 3 - - - 1 - 2 1 3 2
CO4 3 3 3 2 2 - - - 1 - 3 2 2 3
CO5 3 3 3 2 2 - - - 1 - 1 - 1 2

L f 1 -
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Programme Course Code Name of the Course L TP C
B.E 22CS5304 Multimedia Data Compression and Storage 3 0 0 3
1. To understand the basics of compression techniques
C 2. To understand the categories of compression for text, image and video.
ourse S . . . .
Objective 3. To explore the quahtles of text, image and .v1d.e.0 compression qlgorﬁhms
4. To know about basics of consistency of data availability in storage devices
5. Tounderstand the concepts of data streaming services
. s Instructional
Unit Description Hours
BASICS OF DATA COMPRESSION
I Introduction —Lossless and LossyCompression— Basics of Huffmann coding- 9 °
Arithmetic codingDictionary techniques- Context based compression —
Applications
IMAGE COMPRESSION
m Lossless Image compression — JPEG-CALIC-JPEG LS-Prediction using 9
conditional averages —Progressive Image Transmission — Lossless Image
compression formats — Applications — Facsimile encoding.
VIDEO COMPRESSION
III  Introduction — Motion Compensation — Video Signal Representation — H.261 9
— MPEG-1- MPEG-2-H.263.
DATA PLACEMENT ON DISKS ,
Statistical placement on Disks — Striping on Disks — Replication Placement on Disks
IV~ — Constraint allocation on Disks — Tertiary storage Devices — Continuous Placement 9
on Hierarchical storage system — Statistical placement on Hierarchical storage
systems — Constraint allocation on Hierarchical storage system
DISK SCHEDULING METHODS
V  Scheduling methods for disk requests — Feasibility conditions of concurrent 9
streams— Scheduling methods for request streams
Total Instructional Hours 45
Upon completion of this course, the students will be able to
CO1l: : Understand the basics of text, Image and Video compression
Course CO2 - Understand the various compression algorithms for multimedia content
Outcome CO3: Explore the applications of various compression techniques
CO4: Explore knowledge on multimedia storage on disks
CO5: Understand scheduling methods for request streams.
TEXT BOOKS:

1. Khalid Sayood, Introduction to Data Compression, Morgan Kaufmann Series in Multimedia
Information and Systems, 2018, 5th Edition

2. Philip K.C.Tse, Multimedia Information Storage and Retrieval: Techniques and
Technologies, 2008




2. Lenald Best, Best’s Guide to Live Stream Video Broadcasting, BCB Live Teaching series,

2017.

HICET - Department of Computer Science and Engineering

REFERENCE BOOKS::
1. . David Salomon, A concise introduction to data compression, 2008

PO&PSO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO
1 2 3 4 5 6 7 8 9 |10 | 11 | 12 1 2
Cco1 2 - - - - - - - - - 2 - 2 2
CO2 3 - 2 - 3 - - - 1 - 1 - 2 2
Co3 3 3 3 2 3 - - - 1 - 2 - 2 2
CO4 3 3 3 2 2 - - - 1 - 3 - 2 -
COs 3 3 3 2 2 - - - ] - 1 - 2 2
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Programme Course Code Name of the Course L TP C
B.E 22CS5305 MULTIMEDIA AND ANIMATION 30 0 3
1. To grasp the fundamental knowledge of Multimedia elements and systems
2. To get familiar with Multimedia file formats and standards.
Course . . . .
Obiecti 3. To learn the process of Authoring multimedia presentations
JECHVE 4 To learn the techniques of animation in 2D and 3D and for the mobile Ul
5. To explore different popular applications of multimedia
. o Instructional
Unit Description Hour
ours

INTRODUCTION TO MULTIMEDIA

Definitions, Elements, Multimedia Hardware and Software, Distributed
I multimedia systems,challenges: security, sharing / distribution, storage, 9
retrieval, processing, computing. Multimedia metadata, Multimedia databases,
Hypermedia, Multimedia Learning.
MULTIMEDIA FILE FORMATS AND STANDARDS .
File formats — Text, Image file formats, Graphic and animation file formats, 9
Digital audio and Video file formats, Color in image and video, Color Models.
Multimedia data and file formats for the web.
MULTIMEDIA AUTHORING :
Authoring metaphors, Tools Features and Types: Card and Page Based Tools,
Icon and Object Based Tools, Time Based Tools, Cross Platform Authoring 9
Tools, Editing Tools,Painting and Drawing Tools, 3D Modeling and Animation
Tools, Image Editing Tools,audio Editing Tools, Digital Movie Tools, Creating
interactive presentations, virtual learning,simulations

II

M

ANIMATION
Principles of animation: staging, squash and stretch, timing, onion skinning,
v secondary action, 2D, 2 % D, and 3D animation, Animation techniques: 9

Keyframe, Morphing, Inverse Kinematics, Hand Drawn, Character rigging,

vector animation, stop motion, motion graphics, , Fluid Simulation, skeletal
animation, skinning Virtual Reality, Augmented Reality.

MULTIMEDIA APPLICATIONS

Multimedia Big data computing, social networks, smart phones, surveillance,

\Y% Analytics, Multimedia Cloud Computing, Multimedia streaming cloud, media 9
on demand, security and forensics, Online social networking, multimedia
ontology, Content based retrieval from digital libraries

Total Instructional Hours 45

CO1: Get the bigger picture of the context of Multimedia and its applications

CO2: Use the different types of media elements of different formats on content pages
CO3: Author 2D and 3D creative and interactive presentations for different target multimedia
Course applications.
Outcome CO4: Use different standard animation techniques for 2D, 21/2 D, 3D applications
CO5: Understand the complexity of multimedia applications in the context of cloud,
security,bigdata streaming, social networking, CBIR etc.

TEXT BOOKS:
T1  Ze-Nian Li, Mark S. Drew, Jiangchuan Liu, Fundamentals of Multimedia”, Third Edition,
Springer Texts in Computer Science, 2021. (UNIT-L, 11, 11I)
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T2  John M Blain, The Complete Guide to Blender Graphics: Computer Modeling & Animation,
CRC press, 3rd Edition, 2016.
T3  Gerald Friedland, Ramesh Jain, “Multimedia Computing”, Cambridge University Press,
2018
REFERENCE BOOKS:
R1: Prabhat K.Andleigh, Kiran Thakrar, “Multimedia System Design”, Pearson
Education, 1 st Edition, 2015
R2: Mohsen Amini Salehi, Xiangbo Li, “Multimedia Cloud Computing Systems”, Springer Nature,
1 st Edition, 2021
WEB REFERENCES:

1. https://itsfoss.com/
2. https://www.ucl.ac.uk/slade/know/3396
3. https://developer.android.com/training/animation/overview

4. https://developer.android.com/training/animation/overview (UNIT-1V)

P8(z) PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | POI11 | PO12 | PSO1 | PSO2
PSO

CO1 - 3 2 2 2 - - - 2 - - 2 2 2
CO2 - 3 2 3 2 2 - - 2 2 - 2 3 3
CcO3 - 3 3 2 3 2 - - 2 2 - 2 3 3
Cco4 | - 1 1 2 3 2 2 1 2 2 1 2 3 3
COs - 1 1 A 2 3 2 2 2 2 - 3 2 3 2
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Programme Course Code Name of the Course

B.E

C(')urs.e 3. To be familiar with audio and video recording. To apply different media tools.
Objective 4 1, Explore about the advanced editing and training techniques
5. To learn and understand the concepts of AVID XPRESS DV 4.
Unit Description
FUNDAMENTALS
I Evolution of filmmaking - linear editing - non-linear digital video - Economy
of Expression — risks associated with altering reality through editing.
STORYTELLING
Storytelling styles in a digital world through jump cuts, L-cuts, match cuts,
I cutaways, dissolves, split edits - Consumer and pro NLE systems - digitizing
images - managing resolutions - mechanics of digital editing - pointer files -
media management. -
USING AUDIO AND VIDEO
m Capturing digital and analog video importing audio putting video on exporting
"digital video to tape recording to CDs and VCDs.
WORKING WITH FINAL CUT PRO
Working with clips and the Viewer - working with sequences, the Timeline, and
v the canvas — Basic Editing - Adding and Editing Testing Effects - Advanced
Editing and Training Techniques — Working with Audio - Using Media Tools -
Viewing and Setting Preferences.
WORKING WITH AVID XPRESS DV 4
Starting Projects and Working with Project Window - Using Basic Tools and
v Logging - Preparing to Record and Recording - Importing Files - Organizing
with Bins - Viewing and Making Footage -Using Timeline and Working in Trim
Mode - Working with Audio - Output Options.
Total Instructional Hours
COl: Compare the strengths and limitations of Nonlinear editing
Course CO2: Identify the infrastructure and significance of storytelling.
Outcome CO3: Apply suitable methods for recording to CDs and VCDs.
CO4: Address the core issues of advanced editing and training techniques.
CO5:  Design and develop projects using AVID XPRESS DV 4
TEXT BOOKS:

22CS5306 VIDEO CREATION AND EDITING
1. To introduce the broad perspective of linear and nonlinear editing concepts.
2. To understand the concept of Storytelling styles.

T1  Avid Xpress DV 4 User Guide, 2007.
T2  Final Cut Pro 6 User Manual, 2004

REFERENCE BOOKS: )
R1: Keith Underdahl, “Digital Video for Dummies”, Third Edition, Dummy Series, 2001.

~w"R2: Robert M. Goodman and Partick McGarth, “Editing Digital Video: The Complste Creative

and Technical Guide”, Digital Video and Audio, McGraw — Hill 2003.

L TP C
3 0 0 3

Instructional
Hours

9

45
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P
8? PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | POY | PO10 | PO11 | PO12 | PSO1 | PSO2

PSO

CO1 - 3 2 2 2 - - - 2 - - 2 2 2
CcOo2 - 3 2 3 2 2 - - 2 2 - 2 3 3
Cco3 - 3 3 2 3 2 - - 2 2 - 2 3 3
CO4 - 1 1 2 3 2 2 1 2 2 ] 2 3 3
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v
—

J

Chairman, Boar Of Studies

Chairman - BoS
CSE - HiCET




Course
Objective

Unit

11

m

v

HICET - Department of Computer Science and Engineering

B.E 22CS5307 Principles of Cloud Computing -

Programme Course Code Name of the Course L TP C
30 0 3

1. To provide detailed and ample knowledge of the Cloud Computing fundamental issues,

technologies, applications and implementations.

To expose the students to the cutting edge areas of Cloud Computing

To provide practical in-sight to the students in developing cloud applications
To shed light on the concurrent computing in Cloud Computing.

To analyse on the Security issues in Cloud Computing.

Nk v

Description

Fundamentals of Distributed Computing and Cloud Evolution

History of Centralized and Distributed Computing - Overview of Distributed Computing,
Cluster computing, Grid computing. Technologies for Network based systems- System
models for Distributed and cloud computing- Software environments for distributed
systems and clouds

Introduction to Cloud Computing and Virtualization

Introduction to Cloud Computing- Cloud issues and challenges - Properties -
Characteristics -Service models, Deployment models. Cloud resources: Network and API
- Virtual and Physical computational resources - Data-storage. Virtualization concepts -
Types of Virtualization Introduction to Various Hypervisors - High Availability
(HA)/Disaster Recovery (DR) usingVirtualization, load balancing and migration of VMs .
Cloud Application Programming

Cloud Programming and Software Environments- Parallel and Distributed Programming
paradigms — Programming on Amazon AWS and Microsoft Azure — Programming support
of Google App Engine- Aneka platform- Anatomy of Aneka Container- Building Aneka
CloudsAneka SDK.

* Concurrent Computing and Data-Intensive Computing

Concurrent Computing: Introducing parallelism for single-machine computation,
Programming applications “with threads, Multithreading with aneka, Programming
applications with aneka threads.

Data-Intensive Computing: What is data-intensive computing? Technologies for data-
intensive computing, Aneka Map-Reduce programming.

Cloud Security '

Cloud Access: authentication, authorization and accounting - Cloud Provenance and meta-
data -Cloud Reliability. and fault-tolerance - Cloud Security, privacy, policy and
compliance- Cloud federation, interoperability and standards.

Total Instructional Hours

Instructional
Hours

9.

45

COl: Communicate the main concepts, key technologies, strengths, and limitations of cloud

computing and the possible applications for state-of-the-art cloud computing

CO2: Categorise the architecture and infrastructure of cloud computing, including SaaS, PaaS,

IaaS, public cloud, private cloud, hybrid cloud, etc

Course CO3: Elucidate the core issues of cloud computing such as security, privacy, and
Outcome interoperability.
CO4: Provide the appropriate cloud computing solutions and recommendations according to the

applications used.
CO5:  Investigate, identify security from cloud
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TEXT BOOKS:

T1. Kai Hwang, Geoffrey C. Fox and Jack J. Dongarra, “Distributed and cloud computing
from Parallel Processing to the Internet of Things”, Morgan Kaufmann, Elsevier — 2012
T2. RajkumarBuyya, Christian Vecchiola, S.ThamaraiSelvi, “Mastering Cloud Computing:
Foundations and Applications Programming” Morgan Kaufmann, Elsevier.

3. “Cloud Computing: A Hands-On Approach” by ArshdeepBahga And Vijay Madisetti

REFERENCE BOOKS:

R1: Barrie Sosinsky, “ Cloud Computing Bible” John Wiley & Sons, 2010
R2. Tim Mather, SubraKumaraswamy, and ShahedLatif, Cloud Security and Privacy An
Enterprise Perspective on Risks and Compliance, O'Reilly 2009

PO&PSO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO

2|3 4 | 5] 6 7 8| 9 10| 11] 12 1 2
Co1 3 1 3 2 1 2 20212121212 2 1
CcOo2 3 3 3 3 3 3 2 2 2 2 1 2 3 1

CO3 3 3 2 3 1 2
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Programme Course-Code Name of the Course
B.E 22CS5308 VIRTUALIZATION
1. To Learn the basics and types of Virtualization
Cour 2. To understand the Hypervisors and its types
ourse . S o
Objective 3. To Explore the Virtualization Solutions.
4. To Experiment the virtualization platforms.
5. To create tools in virtualization platforms
Unit Description
INTRODUCTION TO VIRTUALIZATION
Virtualization and cloud computing - Need of virtualization — cost,

11

v

administration, fast deployment,reduce infrastructure cost — limitations- Types
of hardware virtualization: Full virtualization — partial virtualization — Para
virtualization-Types of Hypervisors

SERVER AND DESKTOP VIRTUALIZATION

Virtual machine basics- Types of virtual machines- Understanding Server
Virtualization- types of server virtualization- Business Cases for Server
Virtualization — Uses of Virtual Server Consolidation— Selecting Server
Virtualization ~ Platform-Desktop ~ Virtualization-Types  of = Desktop
Virtualization.

NETWORK VIRTUALIZATION

Introduction to Network Virtualization-Advantages- Functions-Tools for
Network Virtualization-VLANWAN Architecture-WAN Virtualization
STORAGE VIRTUALIZATION

Memory Virtualization-Types of Storage Virtualization-Block, File-Address space
Remapping-Risks of Storage Virtualization-SAN-NAS-RAID
VIRTUALIZATION TOOLS

VMWare-Amazon AWS-Microsoft HyperV- Oracle VM Virtual Box - IBM
PowerVM- Google Virtualization- Case study

Total Instructional Hours

Upon completion of this course, the students will be able to
CO1: Analyse the virtualization concepts and Hypervisor

Course CO2 :Apply the Virtualization for real-world applications.
Outcome CO3: Install & Configure the different VM platforms

CO4: Experiment with the VM with various software
COS35: Implementation of virtualization tools

TEXT BOOKS:

1. Cloud computing a practical approach - Anthony T.Velte , Toby J. Velte Robert Elsenpeter,
TATA McGraw- Hill , New Delhi — 2010

2. Cloud Computing (Prmmples and Paradigms), Edited by Rajkumar Buyya, James Broberg,
Andrzej Goscinski, John Wiley & Sons, Inc. 2011.

Instructional
Hours

45
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3. David Marshall, Wade A. Reynolds, Advanced Server Virtualization: VMware and Microsoft
Platform in the Virtual Data Center, Auerbach

REFERENCE BOOKS::

1. Chris Wolf, Erick M. Halter, “Virtualization: From the Desktop to the Enterprise”, APress,
2005

2. James E. Smith, Ravi Nair, “Virtual Machines: Versatile Platforms for Systems and
Processes”, Elsevier/Morgan Kaufmann, 2005.

3. David Marshall, Wade A. Reynolds, “Advanced Server Virtualization: VMware and Microsoft
Platform in the Virtual Data Center”, Auerbach Publications, 2006.

PO&PSO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO
2 |3 4|56 7|89 |w|n|n2z].1 2
co1 1 - -1T-1-1-1-1-71-1-1z21-1-:2 2
co2 5 | - 2 -3 - -1 -1 -771-712 2
CO3 5 (3|3 (23| - -1 -1 -12|-7~2= 2
co4 3 33 22 - -1-11[-1T3]-7-=2 -
CO5 5 [ 3 [ 3 |22 - --11]-1717]-712 2
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Programme Course Code Name of the Course L T P C
B.E 22CS5309 Cloud Computing Architecture & Deployment 3 0 0 3
Models

1. To study the architecture and deployment models
2. Learn cloud enabling technologies and get exposure to advanced clouds
3. Explore cloud storage technologies and relevant distributed file systems, NoSQL databases

Course L
Objective and object storage . . . .
4. Understand the cloud security threats and protective mechanism for cloud computing
5. To develop a private cloud using the open standards tools such as open stack.
Unit Description Instructional
Hours
Introduction to Cloud Computing
Introduction: Definition of cloud computing, Delivery Models, Conceptual reference N
model, Cloud Computing solution components.
1 Cloud computing Architecture: The conceptual reference model, Service . 9
Deployment, Cloud service management, cloud taxonomy, Cloud computing
reference architecture (CCRA), Common cloud management platform.
Case Study: IBM Smart Cloud Entry, VMware vClouddirector.
Cloud vendor selection:
1 SLA, Security and privacy, periodic update and maintenance, data location and 9
Jurisdiction, Measurability, Pricing, Interoperability
and lock in , Exit process, track record.
Open Stack:
Definition, Advantages, Releases, Architectural overview, Different
m components of Open Stack. 9
Open stack- Hypervisors, Network Services, Storage -Block Storage, Object Storage,
Choosing Storage Backends, Commodity Storage Backend Technologies: swift,
Ceph, Gluster, LVM, ZFS.
Advance concepts in Openstack:
IV Multiserver Openstack, Tenant model architecture, 9
Cloud orchestration using OpenStack using OpenStack Heat and Ubuntu Juju.
private cloud tools
Eucalyptus: Introduction, Features and Functionality, Architecture, Basic and
V  Advanced Components. Eucalyptus vs Openstack 9

Open Nebula: Introduction, Features and Functionality, Architecture, Basic and
Advanced Components. OpenNebula vs Openstack

Total Instructional Hours 45

CO1: Identify the architecture and infrastructure of cloud computing, including SaaS, PaaS,
laaS and different clouds.
CO2:  Explain the components of Conceptual Reference Models like NISTand IBM CCRA.

Course CO3:  Understand the components and drafting of SLA.
Outcome  CO4: Explain the Architecture and Components of Openstack.

COS:  Understand the private cloud tools like OpenNebula and Eucalyptus.

TEXT BOOKS:

T1 : Cloud Computing Architecture & Deployment Models (IBM Publications-), 2015.

T2 : Raj Kumar Buyya, James Broberg, Andrezei M.Goscinski, Cloud Computing: Principleé and
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paradigms, 2011.

REFERENCE BOOKS:
R1: Rittinghouse, John, W, “Cloud computing *“: Implementation, management and sccurity.
R2: Barrie Sosinsky , “Cloud Computing Bible”, Wiley, 2011.

R3: Bumgardner, V. C., Open Stack in action. Manning Publications Company, 2016.

PO&PSO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO
1 2 3 4 5 6 7 8 9 10| 11 | 12
CO1 2 3 2 2 2 2 2 2 2
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Programme Course Code Name of the Course

B.E

Course
Objective

Unit

1T

I

v

Course
Outcome

22CS5310 Modern Cryptography and Network Security
1. To understand enhancement of Cryptography and Network Security.
2. To be able to secure a message over insecure channel by various means.

L TP C
3 0 0 3

3. To learn about how to maintain the Confidentiality, Integrity and Availability of a

~ data.
4. To understand various protocols for network security to protect against the threats

in the networks
5. To explore different popular applicatiorns of cryptography

Description

Introduction to Cryptography and Block Ciphers

Introduction to security attacks - services and mechanism - introduction to
cryptography -Conventional Encryption: Conventional encryption model -
classical encryption techniques -substitution ciphers and transposition ciphers —
cryptanalysis — steganography - stream and blockciphers - Modern Block
Ciphers: Block ciphers principals - Shannon’s theory of confusion and diffysion
- fiestal structure - data encryption standard(DES) - strength of DES —
differential and linearcrypt analysis of DES - block cipher modes of operations
- triple DES — AES.

Confidentiality and Modular Arithmetic

Confidentiality using conventional encryption - traffic confidentiality - key
distribution — random number generation - Introduction to graph - ring and field
- prime and relative prime numbers - modular arithmetic - Fermat’s and Euler’s
theorem - primality testing - Euclid’s Algorithm -Chinese Remainder theorem
- discrete algorithms.

Public key cryptography and Authentication requirements

Principles of public key crypto systems - RSA algorithm - security of RSA -
key management — Diffle-Hellman key exchange algorithm - introductory idea
of Elliptic curve cryptography — Elgamel encryption - Message Authentication
and Hash Function: Authentication requirements - authentication functions -
message authentication code - hash functions - birthday attacks — security of
hash functions and MACS.

Integrity checks and Authentication algorithms

MD5 message digest algorithm - Secure hash algorithm (SHA) Digital
Signatures: Digital Signatures - authentication protocols - digital signature
standards (DSS) - proof of digital signature algorithm - Authentication
Applications: Kerberos and X.509 - directory authentication service - electronic
mail security-pretty good privacy (PGP) - S'MIME..

IP Security and Key Management

IP Security: Architecture - Authentication header - Encapsulating security
payloads - combining security associations - key management.

Web Security: Secure socket layer and transport layer security - secure
electronic transaction (SET) - System Security: Intruders - Viruses and related
threads - firewall design principals — trusted systems.

Total Instructional Hours

COl1: Provide security of the data over the network.
CO2: Do research in the emerging areas of cryptography and network security
CO3: Implement various networking protocols.

Instructional

Hours

45
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CO4: Protect any network from the threats in the world.
COS5:  Explore different popular applications of cryptography

TEXT BOOKS:
T1  William Stallings, “Cryptography and Network security Principles and Practices”,
Pearson/PHI.

T2  W. Mao, “Modern Cryptography — Theory and Practice”, Pearson Education.

REFERENCE BOOKS:

R1: Wade Trappe, Lawrence C Washington, *“ Introduction to Cryptography with coding
theory”, Pearson.

R2: Charles P. Pfleeger, Shari Lawrence Pfleeger — Security in computing —
Prentice Hall of India.

PS(L) PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | PO8 | POY | PO10 | PO11 | PO12 | PSO1 | PSO2
PSO

CO1 - 3 2 2 2 - - - 2 - - 2 2 2
CO2 - 3 2 3 2 2 - - 2 2 - 2 3 3
Cco3 - 3 3 2 3 2 - - 2 2 - 2 3 3
CO4 - 1 1 2 3 2 2 1 2 2 1 2 3 3
COs5 - 1 1 2 3 2 2 2 2 - 3 2 3 2

N
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é
Programme Course Code Name of the Course L
3

Course
Objectives

Unit

I

I

v

Course
Outcomes

B.E. 22CS5311 ETHICAL HACKING

To understand the basics of computer-based vulnerabilities,

To explore the enumeration and vulnerability analysis methods,

bl e

expose the vulnerabilities

Description
INTRODUCTION
Ethical Hacking overview - Role of security and penetration testers. — Penetration - Testing
Methodologies - Laws of the Land - Overview of TCP/IP - Application layer - Transport
layer — Internet layer - IP Addressing. - Network and computer attacks - Malware -
Protecting against malware attacks -Intruder attacks - Addressing physical security.
FOOT PRINTING, RECONNAISSANCE AND SCANNING NETWORKS
Foot printing concepts — Foot printing through search engines, web services, social
networking sites, website, Email - Competitive intelligence — Foot printing through social
engineering — Foot printing tools -Network scanning concepts - Port-Scanning tools -
Scanning techniques - Scanning beyond IDS and firewall.
ENUMERATION AND VULNERABILITY ANALYSIS
Enumeration concepts - NetBIOS enumeration — SNMP, LDAP, NTP, SMTP and DNS
enumeration -Vulnerability assessment concepts - Desktop and server OS vulnerabilities -
Windows OS vulnerabilities - Tools for identifying vulnerabilities in windows- Linux OS
vulnerabilities- Vulnerabilities of embedded OS.
SYSTEM HACKING
Hacking web servers - Web application cornponénts— Vulnerabilities - Tools for web
attackers and security testers - Hacking wireless networks - Components of a wireless
network — War driving-Wireless hacking - Tools of the trade.

NETWORK PROTECTION SYSTEMS
Access control lists. - Cisco adaptive security appliance firewall - Configuration and risk
analysis tools for firewalls and routers - Intrusion detection and prevention systems -
Network based and host-based IDSs and IPSs - Web filtering - Security incident response
teams — Honeypots

Total Instructional Hours

COl: Express knowledge on basics of computer-based vulnerabilities
CO2: Understand the different foot printing, reconnaissance and scanning methods
CO3: Demonstrate the enumeration and vulnerability analysis methods

T P C
0

0

w

To learn about the different foot printing, reconnaissance and scanning methods.

To Acquire knowledge on hacking options available in web and wireless applications.
To explore the options for network protection, tools to perform ethical hacking to

Instructional
Hours

8\O

45

CO4: Gain knowledge on hacking options available in Web and wireless applications.

COS: Explore the options for network protection, tools to perform ethical hacking to expose the

vulnerabilities
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TEXT BOOKS:
T1 - Michael T. Simpson, Kent Backman, and James E. Corley, —Hands-On Ethical Hacking and Network
Defense, Course Technologyl, Delmar Cengage Learning, 2010.
T2 — Patrick Engebretson, —The Basics of Hacking and Penetration Testing —, Syngress, Elsevier,
2013

REFERENCE BOOKS:

R1- Dafydd Stuttard and Marcus Pinto, —The Web Application Hacker‘s Handbook: Finding and
Exploiting Security Flawsl, 2011

R2 - Justin Seitz, —Black Hat Python: Python Programming for Hackers and Pentestersl, 2014

12&0 PO1 | PO2 | PO3 | PO4 | PO5S | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSOI PSO2
PSO

CO1 2 3 2 ‘ 2 2 - 2 2 2 2 2 2 2 2
CcO2 3 3 2 3 2 2 3 3 2 2 3 2 3 3
CO3 2 3 3 2 3 1 2 2 2 2 2 2 3 3
CO4 2 1 1 2 3 2 2 2 2 2 2 2 3 3
COs 2 1 1 2 3 1 2 2 2 1 2 2 3 2
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Programme Course Code Name of the Course L TP C
B.E 22CS5312 DIGITAL AND MOBILE FORENSICS 3 0 0 3
1. To understand basic'digital forensics and techniques
2. To understand digital crime and investigation.
Course . IS L
Obiectiv 3. To understand how to be prepared for digital forensic readiness.
jective 4. To understand and use forensics tools for iOS devices.
5. To understand and use forensics tools for Android devices.
. < Instructional
Unit Description H
: ours
INTRODUCTION TO DIGITAL FORENSICS
I Forensic Science — Digital Forensics — Digital Evidence — The Digital Forensics Process — 9

Introduction — The Identification Phase — The Collection Phase — The Examination Phase

— The Analysis Phase — The Presentation Phase

DIGITAL CRIME AND INVESTIGATION .
Digital Crime — Substantive Criminal Law — General Conditions — Offenses — Investigation 9
Methods for Collecting Digital Evidence — International Cooperation to Collect Digital

Evidence.

DIGITAL FORENSIC READINESS

Introduction — Law Enforcement versus Enterprise Digital Forensic Readiness — Rationale 9
for Digital Forensic Readiness — Frameworks, Standards and Methodologies — Enterprise
Digital Forensic Readiness — Challenges in Digital Forensics

iOS FORENSICS

Mobile Hardware and Operating Systems - iOS Fundamentals — Jailbreaking — File System
—Hardware — iPhone Security — iOS Forensics — Procedures and Processes — Tools —
Oxygen Forensics — MobilEdit — iCloud

ANDROID FORENSICS

Android basics — Key Codes — ADB — Rooting Android — Boot Process — File Systems —
Security —Tools — Android Forensics — Forensic Procedures — ADB — Android Only Tools
— Dual Use Tools —Oxygen Forensics — MobilEdit — Android App Decompiling

11

11

v

Total Instructional Hours 45

COl1: Have knowledge on digital forensics.

CO2: Know about digital crime and investigations

Course CO3: Be forensic ready

Outcome  CO4: Investigate, identify and extract digital evidence from iOS devices
COS5:  Investigate, identify and extract digital evidence from Android devices

TEXT BOOKS:

T1 : Andre Arnes, “Digital Forensics”, Wiley, 2018.

T2: Chuck Easttom, “An In-depth Guide to Mobile Device Forensics”, First Edition, CRC Press,
2022.

REFERENCE BOOKS:

R1: Vacca, J, Computer Forensics, Computer Crime Scene Investigation, 2nd Ed, Charles
River Media, 2005, ISBN: 1-58450-389.
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PO&PSO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO PSO | PSO
1 2 3 4 5 6 7 8 9 |10 | 11 | 12 1 2
CO1 3 1 3 2 1 2 2 2 2 2 2 2 2 1
CcO2 3 3 3 3 3 3 2 2 2 2 1 2 3 1
CO3 3 3 2 3 1 2 2 3 1 3 2 2 3 3
CO4 3 1 2 2 3 3 2 3 2 3 3 2 3 3
COs 1 2 2 3 2 1 2 3 3 3 1 2 2 2
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Programme Course Code Name of the Course

B.E

Course
Objective

Unit

11

1

v

Course
Outcome
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22CS5313 Computer Graphics
1. To understand the basics of geometry processing.
2. To understand the fundamentals of pipelined rasterization rendering of meshed objects and
curved surfaces.
3. To understand and work with advanced rendering methods such as radiosity.
4. To gain knowledge about illumination methods, rendering and color models.
5. To design programs for advanced graphics methods
Description Instructional
Hours
INTRODUCTION
Basics, Scope and Applications, Graphics Standards, Display systems, Image
formation, Graphics Systems, Coordinate systems, Line-Drawing Algorithms, 9
Parallel Line Algorithms, Circle drawing algorithms, Area Filling, Clipping
Algorithms: Line and Polygon, Anti-aliasing.
TRANSFORMATIONS
Affine Transformations (2D & 3D): Translation, Rotation, Scaling, Reflection
and Shearing; Hierarchical Modeling & viewing: The Camera Transformation
— Perspective, orthographic and Stereographic views;
FRACTALS
Fractals and Self similarity — Peano curves — Creating image by iterated
functions — Mandelbrot sets —Julia Sets — Random Fractals — Overview of Ray 9
Tracing — Intersecting rays with other primitives —Retlections and Transparency
— Boolean operations on Objects - its applications
VISIBLE SURFACE DETERMINATION, ILLUMINATION AND
COLOR MODELS
Visible line determination algorithms, Illumination Models: Diffuse, Specular
and Ambient Reflection. Polygon- Flat Shading, Gouraud Shading and Phong
Shading. Color models: properties of light, XYZ, RGB, YIQ and CMY color
models.
ADVANCED RENDERING TECHNIQUE
Curves and Surfaces: Bezier, B-Splines and NURBS; Photorealistic rendering;
Global Hlumination; Ray tracing; Monte Carlo algorithm; Adding Surface 9
texture- Texture Synthesis — BumpMapping, Environmental mapping;
Advanced Lighting and Shading

Total Instructional Hours 45

CO1: Understand the basics of geometry processing

CO2: Analyze the fundamentals of 2D and 3D computer graphics

CO3: Discuss the basic algorithms commonly used in 3D computer graphics..

CO4: Describe advanced computer graphics techniques and applications.

COS:  Analyze computer graphics and solid modelling techniques for various applications.

TEXT BOOKS:

T1 Edward Angel and Dave Shreiner, "Interactive Computer Graphics: A top-down approach with
OpenGL", Sixth Edition Addison Wesley, 2012.

T2 Foley, van Dam, Feiner, Hughes, "Computer Graphics Principles and Practice", Third Edition in C.
Addison Wesley, 2014.
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REFERENCE BOOKS:

R1:  Alan Watt and Mark Watt, "Advanced Animation and Rendering Techniques: Theory and
Practice", Addison-Wesley

R2: Rick Parent, "Computer Animation - Algorithms and Techniques”, Third Edition Morgan Kaufiman,

P&? PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | PO8 | POY | PO10 | PO11 | PO12 | PSO1 | PSO2
PSO

CO1 - 3 2 2 2 - - - 2 - - 2 2 2
CcO2 - 3 2 3 2 2 - - 2 2 - 2 3 3
Cco3 - 3 3 2 3 2 - - 2 2 - 2 3 3
CO4 - 1 1 2 3 2 2 1 2 2 1 2 3 3
CO5 - 1 1 2 3 2 2 2 2 - 3 2 3 2
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Programme Course Code Name of the Course L
B.E. 22CS5314 Image and video analytics 3

1. To understand the basics of image processing techniques for computer vision.
2. To learn the techniques used for image pre-processing.

Ogj(::li:isjes 3.To discuss the various object detection techniques.
4. To understand the various Object recognition mechanisms.
5. To elaborate on the video analytics techniques.
Unit Description Instructional
Hours
INTRODUCTION
I Computer Vision — Image representation and image analysis tasks - Image rep<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>