RBU

RAMDEOBABA UNIVERSITY NAGPU'R
COEM) Est.

Formerly Shri Ramdeobaba College of Ei (R 19

RAMDEOBABA UNIVERSITY,
NAGPUR-440013

Established by the Maharashtra Private Universities (Establishement and Regulation)Act2023(Mah.
ActNoVIllof2024)

Formerly ,Shri Ramdeobaba College of Engineering and Management,Nagpur440013

School of Electrical and Electronics Engineering

Department of
(Electronics Engineering)

PROGRAMME SCHEME & SYLLABI

of First Year as per National Education Policy(NEP)

(With effect from Academic Year 2024-25)

B.Tech.
ELECTRONICS AND COMPUTER SCIENCE




Vision
Department endeavors to facilitate state of the art technical education in the field of Electronics and

Computer Science to produce globally competent engineering professionals.

Mission
e Toimpart quality education in the field of Electronics and Computer Science Engineering.
o To foster mutually beneficial relationship with industries, academics and research
organizations.
o Tocreate an intellectually stimulating environment for learning, research and innovation with

professional and ethical values.

Programme Educational Objectives (PEO)

PEOL1: Exercise the acquired knowledge and skills in electronics and computer science to solve

engineering problems.
PEO?2: Engage in professional development by pursuing higher education and research.

PEOS3: Demonstrate leadership qualities, effective communication skills, and to work in a team in a

diverse environment with strong adherence to professional ethics

PEOA4: Engage in lifelong learning for sustained career advancement and adapt to changing

professional and societal needs.

Program Outcomes (POs):

POL1: Engineering Knowledge: Apply knowledge of mathematics, natural science, computing,
engineering fundamentals and an engineering specialization as specified in WK1 to WK4 respectively
to develop to the solution of complex engineering problems.

PO2: Problem Analysis: Identify, formulate, review research literature and analyse complex
engineering problems reaching substantiated conclusions with consideration for sustainable
development. (WK1 to WK4)

PO3: Design/Development of Solutions: Design creative solutions for complex engineering problems
and design/develop systems/components/processes to meet identified needs with consideration for the
public health and safety, whole-life cost, net zero carbon, culture, society and environment as required.
(WKD5)



PO4: Conduct Investigations of Complex Problems: Conduct investigations of complex
engineering problems using research-based knowledge including design of experiments, modelling,
analysis & interpretation of data to provide valid conclusions. (WKS8).

PO5: Engineering Tool Usage: Create, select and apply appropriate techniques, resources and
modern engineering & IT tools, including prediction and modelling recognizing their limitations to
solve complex engineering problems. (WK2 and WKG6)

POG6: The Engineer and The World: Analyze and evaluate societal and environmental aspects while
solving complex engineering problems for its impact on sustainability with reference to economy,
health, safety, legal framework, culture and environment. (WK1, WKS5, and WK7).

PO7: Ethics: Apply ethical principles and commit to professional ethics, human values, diversity and
inclusion; adhere to national & international laws. (WK9)

PO8: Individual and Collaborative Team work: Function effectively as an individual, and as a
member or leader in diverse/multi-disciplinary teams.

PO9: Communication: Communicate effectively and inclusively within the engineering community
and society at large, such as being able to comprehend and write effective reports and design
documentation, make effective presentations considering cultural, language, and learning differences.

PO10: Project Management and Finance: Apply knowledge and understanding of engineering
management principles and economic decision-making and apply these to one’s own work, as a
member and leader in a team, and to manage projects and in multidisciplinary environments.

PO11: Life-Long Learning: Recognize the need for, and have the preparation and ability for i)
independent and life-long learning ii) adaptability to new and emerging technologies and iii) critical
thinking in the broadest context of technological change. (WKS8)

Knowledge and Attitude Profile (WK)
WK1: A systematic, theory-based understanding of the natural sciences applicable to the discipline
and awareness of relevant social sciences.

WK?2: Conceptually-based mathematics, numerical analysis, data analysis, statistics and formal
aspects of computer and information science to support detailed analysis and modelling applicable to
the discipline.

WKa3: A systematic, theory-based formulation of engineering fundamentals required in the
engineering discipline.

WK4: Engineering specialist knowledge that provides theoretical frameworks and bodies of
knowledge for the accepted practice areas in the engineering discipline; much is at the forefront of the
discipline.

WKS5: Knowledge, including efficient resource use, environmental impacts, whole-life cost, reuse of
resources, net zero carbon, and similar concepts, that supports engineering design and operations in a
practice area.



WKG®6: Knowledge of engineering practice (technology) in the practice areas in the engineering
discipline.

WKT7: Knowledge of the role of engineering in society and identified issues in engineering practice in
the discipline, such as the professional responsibility of an engineer to public safety and sustainable
development.

WK8: Engagement with selected knowledge in the current research literature of the discipline,
awareness of the power of critical thinking and creative approaches to evaluate emerging issues.

WKO: Ethics, inclusive behavior and conduct. Knowledge of professional ethics, responsibilities, and
norms of engineering practice. Awareness of the need for diversity by reason of ethnicity, gender, age,
physical ability etc. with mutual understanding and respect, and of inclusive attitudes.

Programme Specific Outcomes (PSOs):

PSOL1: Apply principles ofelectronics, signal processing, and embedded systemsto design, develop,
and analyze innovative solutions for complex engineering problems in automation,
healthcare,communication, and intelligent control systems, while evaluating their performance for
real-world applications.

PSO2: Apply computational techniques, algorithms, and software development methodologies to
analyze, evaluate, and create Al-driven, cloud-based, and secure computing solutions for real-world
applications.

PSO3:Design, develop, and evaluate smart and secure computing systems using Al, embedded
systems, 10T, and cloud technologies to create solutions for communication, healthcare, agriculture,
cybersecurity, and big data applications.



Semester |

Maximum marks

Hours/week
ESE
.~ | End Dura
Type | Code| Course c | YOUS | Intern (Hrs
L P Evalua| | Eval[Total :
tion )
[Basic Electronics and
1| esc PAEEOLfcomputer 3 o |3]| 50 | 50 |100]| 3
THO0101
Fundamentals
24HS03|Calculus and Linear
2 BSC THO102|Algebra 3 0 3 50 50 100 3
24EEQL| .. . : :
3 ESC THOlOZlDlg'tal Logic Design 3 0 |3 50 50 | 100 3
24EEQ1 [Digital Logic Design
4| Bsc Browoiar o |0 2 |1 | 25 | 25 |50 °
24EEOQ1 [Fundamentals of
5 | ESC  |TH0103[Programming 3 0 3| o0 50 [ 100 3
24EEOQ1 [Fundamentals of
6 | ESC [PR0103|Programming Lab 0 2 |1 25 25 | 50 -
7 | vsEC (2 oslcomputer workshop-t | 0 > 1| 25 | 25 |50 -
24EEOQ1 |Prompt Engineering
8 VSEC |pro105|Lab 0 2 1 25 25 50 -
24HS04|Sports-Y oga-
9 | CCA Ipro101|recreation 0 2 1 25 25 50 -
24HS02 [Liberal/Performing Art
10 CCA |pro105lLab 0 2 1 25 25 50 -
24EEQ1 [Creativity Innovation
11 1 VSEC  [THO0106Jand Design Thinking | 1 0 1 50 - 50 -
24EEOQ1 [Creativity Innovation
12 | VSEC  IpR0106 [and Design Thinking | O 2 1 25 25 50 -
TOTAL 13 14 120




Semester 11

Hours/we Maximum
ek marks
Cour lEng ESE
s| se Continuo [Sem/ Durat
Nl Typ | Code Course us Intern ion(H
e L | P [C |Evaluati Total | rs.)
on [Eval
1| pcc SgglEOHH CMOS Digital Circuit Design | 3 | o | 3 50 | 50 |100] 3
2 | pcc égglliOlPR Eggos Digital Circuit Design 0 5 |1 95 25 50 ]
24HS03T - .
3| BSC lHo217 Probability and Statistics 3 0|3 50 50 100 3
24EEQLTH| . . .
4| PCC |po02 [Digital System Design 3 0|3 50 50 100 3
5| pcc SggIZEOPRIDigitaI System Design Lab 0 2 |1 25 25 50 -
6 | ESC ggggmm Elements of Internet of Things| 3 0|3 50 50 100 3
24EEQ1PR [Elements of Internet of Things
71 ESC |o203 Lab 0 2 1 25 25 50 -
8| pcc 84215501TH Object Oriented Programming| 3 0|3 50 50 100 3
24EEQ1PR [Object Oriented Programming
91 PCC |o204 Lab 0 2 |1 25 25 50 -
24EEOQ1PR
10| VSE |o205 Computer workshop -I1 0 2 |1 25 25 50 -
C
24HS02T |[English for Professional
111 AEC [H0201  |Communication 2 0 ]2 50 50 100 2
24HS02PR [English for Professional
121 AEC o201 Communication 0 2 |1 25 25 |50 -
24HS02T [Foundational Literature of
13[ 1KS |H0203 [indian Civilization 1 1 0f1 50 - 50 -
TOTAL 18 |12 |24
Exit option: Award of UG Certificate with additional 8 credits
Exit Courses
1 IT Support Engineer 8
2 Web Designer Online/Offline Certification Course 8
3 UI/UX Design 8




Semester |11

Maximum
Hours/week marks
End ESE
s| course Continuo | Sem/ Durat
N| Type | Code Course us ~|Intern ion(H
L P | €| Evaluati al [Total| rg)
on Eval
24EEQ1TH |Data Structures and
1 PCC 0301 Algorithms 3 0 3 50 50 100 3
24EEQ01PR [|Data Structures and
2| PCC bao1 Algorithms Lab 0 12|17 251 25 30 ]
3| PCC SgggOlTH Computer Architecture 3 01| 3 50 50 |100 3
24EEO01PR |Computer Architecture
4 PCC 0302 lLab 0 2 1 25 25 |50 -
24EEQ1TH | .. )
5| BSC |y303 Discrete Mathematics 3 o | 3 50 50 |100 3
24EEQ1TH |Digital Signal
6 PCC 0304 Processing 3 0 3 50 50 |100 3
24EE01PR [Digital Signal
7 PCC 0304 Processing Lab 0 2 1 25 25 (50 )
g | Mpm [PAEEOITH linn 3 | o3 50 50 |100 3
0305
24EEOECO |Open Elective I /
9 OE 1TH0306 IMOOC 2 0 2 50 50 |100 2
24HS01TH
10| BSC 0301 Environmental Science 1 0 1 50 - 50 -
24HS01PR
11| BSC 0301 Environmental Science 0 2 1 25 25 50 -
Foundational course in
12| VEC 24HS02TH Universal Human 1 0 1 50 - 50 -
0301
Value
TOTAL 19 8 | 23




Semester 1V

Maximum
Hours/week marks
ESE
i End .
Continuo
S | Course d Cou us Sem/ oDnlzI:artsl
N| Type [Code rse L p [C __|Intern [Tota '
Evaluatio | Eval | )
n
24EEQ1TH|Embedded System
1 | PCC 0401 IDesign 3 0 3 50 50 |100 3
24EE01PR [Embedded System
2 | PCC logon Design Lab 0 12 |1 25 25 |0 ]
3| PcC fact0 Mloperating System 3 o |3 50 50 |100| 3
4 | PCC gzﬁiOlPR Operating System Lab 0 2 1 25 25 | 50 -
24EEQ1TH|Design and Analysis of
5 | PCC 0403 Algorithms 3 0 3 50 50 |100 3
24EEQ1TH|Fundamentals of Al and
6| PCC 0404 [Machine Learning 3 0 3 50 50 1100 3
24EEQ1PR [Fundamentals of Al and
71 PCC o lhaoa Machine Learning Lab 0 2 1 25 25 |50 i
24EEQL1TH
g | MDM 0405 |MDM-2 3 0 3 50 50 |100 3
24EEOEC |Open Elective-
91 OF  |y1TH0406 [i/MOOCs 2 |0 |2 >0 0 |100) 2
24EEO01PR [Software Laboratory
10| VSEC lh407 Practice-| 0 [2 |1 50 - |0 ]
24EEQ1PR [Basic Competitive
11| AEC 0408 coding 0 2 1 50 50 |100 -
24SMO5T .
12| HssM  [Ho4o I'E””O"a“onsa“‘?' 1 |o |1 25 25 | 50 i
1 ntrepreneurship
24SMO5PR|Innovations and
HSSM - bham Entrepreneurship 0 2 1 25 25 |50 i
TOTAL 18 12 | 24
Exitoption :Award of UG Diploma with additional 8 credits
Exit Course
1 Android Application Development Online/Offline 8
) Python Programming Certification Course 8
3 PCB Design 8




Semester V

Maximum
Hours/week marks
_ End ESE
s | course Continuo | Sem Dura
N| Type | Code Course L e us _|/Interna o] tion(
Evaluati | Hrs.)
fl
on Eval
1| pec fret T icomputer Networks 3 [ o3 50 50 100 3
24EEQ1PR |Computer Networks
2 PCC 0501 ILab 0 2 |1 25 25 50 -
24EEQ1TH |Digital Image
3 PCC 0502 Processing 3 0 |3 50 50 100 3
D4EEOLPR [Digital Image
4| PCC o2 Processing Lab 0 2 1 25 25150 i
5 PCC gggEOHH [Deep Learning 3 0|3 50 50 |100 3
6 PCC (2)45153501PR [Deep Learning Lab 0 2 |1 25 25 |50 -
24EEOECO |Open Elective-
7| 9% hTHos04 |l/MOOCS 2 | 0|2 >0 50 1002
g | mMpm [PAEEOITH IvbMas 3 | o |3 50 50 |100| 3
0505
o| PEC ggggonH Programme Elective-| 3 | o3 50 50 |100] 3
24EEQ1PR |Programme Elective-I
10| PEC 0506 |ab 0 2 |1 25 25 50 -
24HSO02TH | Business
11| AEC ly501 Communication 1 0|1 50 0[50 )
24HSO02PR | Business
12| AEC o501 Communication 0 2 |1 25 25 150
TOTAL 18 10 | 23




Semester VI

Maximum
Hours/week marks
_ End ESE
5| Course Cou Continuo | sem/ Durati
Tvoe | Code us Intern on(Hrs
fl
on Eval
24EEQ1T |Database Management
1| PCC lHo601  [system 3 0 3 50 50 |100 3
24EEQ1P |Database Management
2| PeC R0601  [System Lab 0 2 1 25 25 150 )
24EEQL1T L
3 PCC [Ho602 Software Engineering 3 0 3 50 50 |100 3
24EEQ1T .
4 PEC 40603 Programme Elective-II 3 0 3 50 50 |100 3
24EEQ1P [Programme Elective-I1I
5| PEC R0603  ILab 0 2 1 25 25 |50 -
24EEQL1T .
6| PEC o604 Programme Elective-I11 3 0| 3 50 50 |100 3
24EEQ1P [Programme Elective-11I
7|1 PEC RO604 |Lab 0 2 1 25 25 |50 -
24EEQL1T
g | MDM lHo605 |MDM-4 3 0 3 50 50 |100 3
24EEQ1P [Software Laboratory
o | VSEC lRogos  [practice i 0 2 |1 25 25 [0 ]
24EEQ1P |Advanced Competitive
10| AEC R0607  [coding 0 2 1 25 25 50 -
24EEQ1P .
11 |FP/CEP R0608 Project-I 0 4 2 50 50 100 -
TOTAL 15 14 | 22
Exitoption: Award of UG Degree with additional 8 credits
Exit Course
1 TBI/Industry/Research Internship 8
2 Al & ML on Cloud Platform Online/offline Certification Course 3
3 HLS Design 8




Semester VII/VIII

Maximum
Hours/week marks
ESE

Course Continuo SEnd Durati

em/

Type | Code Course L e us _lintern |Tot| on(Hrs
Evaluati alEval g )
on

24EEO [Fundamentals of Digital

PCC |1THO7|Communication 3 0 3 50 50 |100 3
01
24EEOQ [Fundamentals of Digital

PCC |1PRO7 [Communication Lab 0 2 1 25 25 50 -
01
24EEQ

PEC |LTHO7 [Programme Elective-IV 3 0 3 50 50 |100 3
02
24EEQ .

VEC [LTHO7 nyber Laws and Ethics in 2 | o] 2 50 50 [100] 2
03
24EEQ

PRJ [1PRO7 |Project-II 0 8 | 4 50 50 |100 -
04
24EEQ

FP  |1PRO7 |Internship Evaluation 0 2 0 - - -
05
24EEQ

AEC |LPRO7 [Participative Learning 0 2 1 25 25 50 -
06

TOTAL 8 141 14




Semester VII/VII

Hours/week M;X'mu
Cou ESE
marks .
E-rse Code (?;): c End Dl:)l;]atl
y Contin | Senm/
pe L P LOLS Ingelrn Total (Hrs)
Evalua| gyal
tion
PE | 24EEOQ | Programme Elective-V 3 0 3 50 50 |100 3
C | 1THO8
01
PE | 24EEQ | Programme Elective-VI 3 0 3 50 50 |100 3
C | 1THO08
02
PRJ | 24EEOQ | Project-l1lI 0 12 | 6 50 50 |100 -
1PRO8
03
TOTAL 6 | 12 |12
OR
Hours/week Maximum
marks
Course End ESE.
Type | Code Course Lo C | Continuo | Sem/ cl)jnu(lr—?:ls
us Intern |Tota )
Evaluati al |l
on Eval
10JT 01PR| TBI Internship/
0804 | Research Internship*
TOTAL 0 24 | 12




HONORS Specialization in Research

Hours/week Maximum
marks ESE
e Code Course C | Continuo SEerr]r?/ purat
L ) on(Hrs
us Intern | Tot )
Evaluati [2lEval |q
on
VIl |24EEQ | Research Methodology 3 0| 3 50 50 |100 3
1HTO7
01
VIl [24EEQ | Research Project Phase -I 0 6 3 50 50 100 -
1HPO7
02
VIII [24EEQ | Research Project Phase-II 0 24 | 12 50 50 100 -
1HPO8
01
TOTAL 3 30 | 18
33 Hrs.




Programme Electives

Specialization | Program Program Program Program Program Program
Elective-1 (V Elective-11 (VI | Elective-111 (VI | Elective-1V (VII | Elective-V Elective-
sem) sem) sem) sem) (VIllsem) VI(VIII sem)
Edge 24EEQ1THO506-1 | 24EE01THO0603- 24EEQ1THO0604- 24EEQ1THO0702-1 | 24EEO01THO801- | 24EE01THO0802-
Computing /24EE01PR0506-1 | 1/24EE01PR0603- | 1/24EE01PR0604- 1 1
1 1
Edge Computing Embedded Al Smart Sensor Edge Intelligence Edge Machine Applied Edge Al
Systems & Platforms & Edge | Networks & Edge | & Real-Time Learning Systems &
Architectures System Design Gateway Systems | Vision Systems Operations Deployment
VLSI Design | 24EE01THO0506-2 | 24EE01THO603- 24EE01THO0604- 24EE01TH0702-2 | 24EE01THO0801- | 24EE01THO0802-
[24EEQ01PR0506-2 | 2/24EE01PR0603- | 2/24EE01PR0604- 2 2
2 2
Advance Digital Digital Subsystem | ASIC Design System SoC Design Design for
System Design Design Verification Testability
Cloud 24EEQ01THO0506-3 | 24EE01THO0603- 24EEQ1THO0604- 24EEQ1THO0702-3 | 24EE01THO801- | 24EE01THO0802-
Computing [24EE01PR0506-3 | 3/24EE01PR0603- | 3/24EE01PR0604- 3 3
3 3
Cloud Distributed Big Data Cloud Security Cloud - Native DevOps for
Fundamentals System Analytics Applications Cloud
Development
Al & 24EE01THO0506- 24EE01THO0603- 24EE01THO0604- 24EEQ01THO0702-4
Intelligence 4/24EEQ1PR0506- | 4/24EEQ01PR0603- | 4/24EE01PR0604- 24EE01THO0801- | 24EE01TH0802-
System 4 4 4 — . 4 4 .
Natural Language | LLM & Computer Vision | Multi model Al Agentic Al Responsible Al
Processing Generative Al System & Explainable
System Development Intelligence




HONORS Specialization in Full-Stack JavaScript Developer

Hours/ Continuous | End ESE
Se Evaluation | Sem duratio
SN m Code Course week Exam | Total n(Hrs.)
Marks
L [T C
Il | 24EEQ01IHTO | JavaScript
1 301 Programming 3 |0 3 50 50 100 3
Essentials
IV | 24EEQLIHTO | Front and Back 3
2 401 end App 310 50 50 100 3
development
V | 24EEOQ1IHTO | Cloud native
501 applications,
3 Containers and 3 ! 4 50 50 100 3
Microservices
VI | 24EEO01HTO | Back-end
601 Database 4
Applications and 3
4 JavaScript Full 1 50 50 100 3
Stack Capstone
Project
VII | 24EEO01HPO | Capstone Project 0 4 50 50 100
5 701 0
TOTAL 12 | 2 18 |
MINOR Specialization in 10T
: End
Continuous ESE
Hours/ . Sem :
Se Evaluation duration
SN Code Course week Exa (Hrs)
m m )
Total
Marks
L C
11l | 24EEOLMTO3 | IoT
1 01 fundamentals | 3 0 0 3 50 50 100 3
IV | 24EEOLMTO04 | Sensor 3
01 Interfacing
2 with Adduino | 3 | 0| O 50 50 | 100 3
and ESP8266
\/ | 24EE0LIMTO5 | Cloud
01 Computing
3 Using 3 1 0 4 50 50 100 3
Raspberry Pi
VI | 24EEO0LMTO06 | Data
01 Management 3 4
4 and Analytics 1 0 50 50 100 3
for loT
V| | 24EE0LMPO7 | Minor Project | 0 4 50 50 100
5 | | 01 0 8
TOTAL 12 | 2 8 18
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List of MDM
Multidisciplinary Minor (MDM) Track-1: Integrated Circuit Design (1C design)

Offered To (Name

Sr. No. | Semester Course Code Course Name of the Department)
. . All - CSE,
1 1 Q4EE01THO0305-1 | BaSICs c\’/fe(r:l:‘(;p a;sl'f’” using EC, EE,
9 BME
. All -CSE,
2 IV | 24EE01THO0405-1 | MIPS PrOCTessst?; Design and EC, EE,
9 BME
. All -CSE,
3 Y, 24EE01THO505-1 Ch'%\gfg'r‘:‘ialgfi?ous'”g EC, EE,
y g BME
All -CSE,
4 VI 24EE01THO0605-1 VLSI Physical Design EC, EE,
BME

Multidisciplinary Minor (MDM) Track-2: 10T for Environmental Sustainability

Course Name

Offered To (Name

Sr. No. | Semester Course Code of the Department)
24EEO01THO0305-2 | Introductionto IoT system All - CSE,
1 Il Design EC, EE,
BME
Programming for All -CSE,
2 v 24EE01THO0405-2 Environmental 10T EC, EE,
BME
24EE01THO0505-2 loT Privacy and Security All -CSE,
3 \Y/ EC, EE,
BME
Use cases of Environmental All -CSE,
4 VI 24EE01THO0605-2 loT EC, EE,
BME
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Course Code 24EE01TH0101

Category Engineering Science Course

Course Title Basic Electronics and Computer Fundamentals

Scheme & Credits L P Credits Semester
3 0 3 I

Course Outcomes
On successful completion of the course, students will be able to
1. Apply the knowledge of basic laws to analyze simple AC and DC circuits.
2. Design and analyze simple diode and MOSFET circuits.
3. Apply foundational knowledge to analyze and compare computer system based on their specifications and
operations.
4. Explain the characteristics of network topologies and describe the functions and structure of the OSI and
TCP/IP models.

Syllabus

Module I:

Basic circuit elements and RLC Circuit: circuit elements resistor, inductor and capacitor, Ohm's Law and Kirchhoff’s
Laws; Analysis of series, parallel circuits excited by independent voltage sources; energy sources, dependent sources, star- delta
transformation.

Module I1:

Semiconductors and p-n junction diode: Intrinsic and extrinsic semiconductors, Dependence of Fermi level on
carrier-concentration and temperature, Current flow in semiconductors, diffusion and drift, p-n junction diode, forward
bias, reverse bias, Application of diode, Introduction to Bipolar Junction Transistors

Module 111

MOSFET Transistors and Biasing: MOSFET construction and working principle, VI characteristics, AC/DC load
line concept, Operating Point Analysis, need of biasing, biasing techniques, bias stabilization, compensation
techniques, Application of MOSFET as Amplifier.

Module 1V

Computer Basics : Introduction to Computer: Generation of Computer, Computer Architecture: Input /Output devices,
CPU, Memory: Primary and secondary, Basic data encoding, Software: System, Application, Driver, Ports in Computer:
Display, Ethernet, USB.

Module V
Network Fundamentals: Network Topologies, Types of networks: LAN, WAN, MAN, Network Standards, OSI
and TCP/IP models.

Textbooks

1. D.P.Kothari,lI J Nagrath, Basic Electrical and Electronics Engineering,Second Edition,Mc Graw Hill,2020.

2. Donald Neamen “Electronic Circuits: Analysis and Design” Third Edition, McGraw-Hill Publication

3. Brookshear J. G., “Computer science: an overview”, Eleventh Edition, Addison-Wesley Publishing Company;
2011.

Reference Books

1. E Balagurusamy, Fundamentals of Computers, Tata Mcgraw Hill Publications

2. Adel S. Sedra, Kenneth C. Smith, Arun N. Chandorkar: Microelectronic Circuits: Theory and Applications:
Seventh Edition, Oxford University Press, 2017.

3. S.K.Bhattacharya,”Basic Electrical and Electronics Engineering”,Pearson Education India Publications.
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https://www.amazon.in/E-Balagurusamy/e/B00J23QQRM/ref=dp_byline_cont_book_1

Course Code 24HS03TH0102
Category Basic Science Course
Course Title Calculus and Linear Algebra
Scheme & Credits L P Credits Semester
3 0 3 I
CourseOutcomes

On successful completion of the course, student shall be able to

1. Apply the concepts of continuity and differentiability to find Taylor’s and Maclaurin series.

2. Understand the methods of partial derivatives and apply these concepts to determine extreme values of the
functions of two variables.

3. Demonstrate the basic knowledge of vector differentiation and line integral.

4. Interpret the solutions of system of linear equations and use the concepts of Eigen values, Eigen vectors to
find diagonalization of matrices, reduction of quadratic form to canonical form.

5. Internalize convergence of sequences and apply it to determine whether infinite series convergent or
divergent with appropriate tests.

Syllabus

Module 1 : (8 Lectures)
Differential Calculus: Functions of univariate , Mean value theorems: Rolle's theorem, Lagrange's theorem, Cauchy's
theorem, Taylor's theorem, Taylor’s and Maclaurin series.

Module 2:(10 Lectures)
Partial Differentiation: Partial derivatives, Euler’s Theorem, chain rule, application of partial differentiation: total
derivative, Jacobians, Maxima, Minima for the functions of two variables., Extrema of function of multivariable,

Module 3:(8 Lectures)

Vector Calculus: Scalar and vector fields, gradient of scalar point function, directional

derivatives, divergence and curl of vector point function, application of vector calculus: Line integral, Gradient
Descent method.

Module 4:(8 Lectures)

Rank-nullity theorem; Consistency of system of linear equations and its solution, Orthogonal matrices, Eigen values
and eigenvectors, Diagonalization of matrices, Orthogonal transformation and quadratic to canonical forms,
Introduction to n-dimensional vector spaces, Singular value decomposition and its applications.

Module 5:(6 Lectures)
Infinite series: Sequences, Infinite series of real and complex numbers, Cauchy criterion, tests of convergence,
absolute and conditional convergence, uniform convergence, power series, radius of convergence.

Textbooks/References

1. Erwin Kreyszig, Advanced Engineering Mathematics, 9th Edition, John Wiley & Sons, 2006.

2. Veerarajan T., Engineering Mathematics for first year, Tata McGraw-Hill, New Delhi, 2008.

3. N.P. Bali and Manish Goyal, A text book of Engineering Mathematics, Laxmi Publications, Reprint,
2010.

4. B.S. Grewal, Higher Engineering Mathematics, Khanna Publishers, 35th Edition, 2000.

5. Ramana B.V., Higher Engineering Mathematics, Tata McGraw Hill New Delhi, 11th Reprint, 2010.
6. P. N. Wartikar and J. N. Wartikar, A text book of Applied Mathematics Volume | & 11, Pune
Vidhyarthi Griha Prakashan, Pune-411030 (India)
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Course Code 24EE01TH0102/24EEO01PR0102

Category Engineering Science Course

Course Title Digital Logic Design

Scheme & Credits L P Credits Semester
3 2 4 I

Course Outcomes

Upon the completion of this course, students will demonstrate the ability to:
1. Understand Number Systems and its conversions

2. Apply various optimization techniques to minimize digital circuits.

3. Design combinational logic circuits.

4. Analyze and design asynchronous and synchronous sequential circuits.

Module-1

Basics of Digital Electronics: Motivation for digital systems: Number Systems and arithmetic’s, Representation
of Signed Numbers, Boolean algebra, Logic gates, SOP, POS, Minimization of Switching functions using
Karnaugh-maps.

Module-11
Timing issues in Digital Circuit: Fan-In, Fan-Out, Propagation Delay, Power Dissipation, Noise Margin

Module-I11
Combinational Circuit Design: Adders, Subtractors, Multiplexer,,De-multiplexers, Encoders, Decoders, Code
Converters, Comparators.

Module-1V
Sequential Circuit Design-I: Storage elements, Flip-flops and latches: D, T, JK, SR flip-flops: level triggered,
edge triggered, Master Slave flip-flop, flip flop conversion, timing analysis.

Module-V
Sequential circuit Design-Il: Design of asynchronous and synchronous counters, Registers & Shift registers,
Application of shift register: Ring counter, Johnson counter.

Module-VI
Design of synchronous sequential circuit using Mealy model and Moore model

Textbooks:
1. D.V.Hall,“DigitalCircuitsandSystems”,TataMcGrawHill,1989.

2. Modern Digital Electronics :R.PJain, TataMcGrawHill,3rd Edition.
ReferenceBooks:

1. Digital Logic and Computer Design: MorrisMano, PHI,3rd Edition.
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List of Experiments

1. To verify truth table of different logic gates.
2. Design basic logic gates using universal gate and verify its truth table.
3. To verify following Boolean expressions.
Y=A+AB+A’B’

4. To implement the following arithmetic circuits using logic gates IC’s

a) Half adder

b) Full subtractor
5. Implement the function F = ¥m (1,3,5,7,8,9,11,13,15) +d (12,14) using 16:1 and 8:1 multiplexer.
6. Verify the truth table of SR, JK, T and D flip flop.

7. To study the following functions of Shift register.
a) SIPO
b) PIPO
c) PISO
d) SISO
8. Design and verify 2-bit synchronous down counter using S-R flip-flop.

9. Design and verify the functionality of a sequence detector to detect the sequence 101 using Mealy and

Moore model and use J-K flop-flop to implement the design.
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Course Code 24EE01TH0103/24EEQ01PR0103

Category Engineering Science Course

Course Title Fundamentals of Programming

Scheme & Credits L P Credits Semester
3 2 4 I

Course Outcomes

On successful completion of the course, students will be able to
1. Develop the fundamentals of C programming and choose the loops and decision-making
statements to solve and execute the given problem.
2. Formulate simple algorithms for arithmetic and logical problems, translate the algorithms to
programs ,test and execute the programs and correct syntax and logical errors.
3. Use arrays, pointers, structures and I/O operations for the formulation of algorithms and programs.
4. Apply programming concepts to solve matrix addition ,multiplication problems and
searching & Sorting problems.
5. Implement iterations and recursions, to decompose a problem into functions and synthesize a
complete program using divide and conquer approach.

Syllabus

Modulel Introduction to Programming

Introduction to components of a computer system (disks, memory, processor, where a program is stored
and executed, operating system, compilers etc.) Idea of Algorithm: Steps to solve logical and numerical
problems. Representation of Algorithm: Flowchart/Pseudocode with examples. Arithmetic expressions
and precedence.

Module2 C Programming Language

Introduction to C language: Keywords, Constant, Variable, Data types, Operators, Types of Statements,
Pre-processor Directives, Decision Control Statement-if, if-else, nested if-else statement, switch case,
Loops and Writing and evaluation of conditionals and consequent branching.

Module3 Arrays and Basic Algorithms
Arrays:1-D,2-D, Character arrays and Strings. Searching, Basic Sorting Algorithms, Finding roots of
equations, notion of order of complexity through example programs(no formal definition required)

Module4 Functions and Recursion

User defined and Library Functions ,Parameter passing in functions,call by value,passing arrays to
functions:idea of call by reference. Recursion: As a different way of solving problems. Example programs,
such as Finding Factorial, Fibonacci series.

Module5 Pointers and Structures
Structures, Defining structures, Array of Structures, Introduction to pointers, Defining pointers, Pointer
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arithmetic, pointer operators, Use of Pointers in self-referential structures.

Module6 File handling
Streams in C, Types of Files, File Input /Output Operations: Modes of file opening, Reading and
writing the file, Closing the files using fflush ().

Text Books
1. Programming in ANSIC: E.Balguruswami McGraw Hill
2. Mastering C:K.R.VenugopalandS.R.Prasad, TataMcGrawHill

Reference Books

1. Programming with C: Byron Gottfried, Schaums Outline Series.
2. LetUsC: Yashwant Kanetkar, BPB Publication
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List of Experiments
1.Using basic data types of C, implement arithmeticexpressions.2.Implement

Programs using Decision Control Structures

3. Demonstrate use of Loop Control Structures
4.Implement Programs using Multi-way Decision Control Structures (Switch Case)
5. Apply Functions and Recursion to simply programs.

6.Initializearrayandapplyitto solve problems of 1Dand2Darrays.

7.DemonstrateuseofStructuresandPointers.8. Apply file

handling conceptsin C.

Note:-2/3PracticeProgramswill be taken on each of the experiments mentioned above.
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Course Code 24EE01PR0104

Category Vocational and Skill Enhancement Course

Course Title Computer workshop-I

Scheme & Credits L P Credits Semester
0 2 1 I

Advanced Excel Experiments:
1. Experiment 1: Data Analysis using Formulas

Objective:To understand and apply various Excel formulas for data analysis.

o Tasks:
= Use SUM, AVERAGE, MAX, MIN, and IF functions to analyze a dataset (e.g.,
sales data).
= Calculate the total sales, average sales, maximum and minimum sales values.
= Use the IF function to categorize data (e.g., sales above a certain threshold as "High"
and below as "Low").
2. Experiment 2: Data Visualization and Filtering
o Objective: To create and format graphs and apply filters to a dataset.
o Tasks:
= Plota line graph and bar chart using given data (e.g., monthly expenses).
= Apply filters to display specific data, such as expenses in a particular month or
category.
= Customize the chart with titles, labels, and colors.

HTML, CSS, and JavaScript Experiments:

1. Experiment 1: Basic HTML Structure
o Objective: To create a simple webpage using basic HTML elements.
o Tasks:
= Create an HTML page with a title, heading, paragraph, list (ordered and
unordered), and image.
= Structure the content using <div> and <span> tags.
= Use <a> tags to create hyperlinks.
2. Experiment 2: Styling with CSS
o Objective: To apply basic CSS to style an HTML page.
o Tasks:
= Create an HTML page and link an external CSS file.
= Use CSS to set the background color, font style, text alignment, and margins.
= Apply CSS to style buttons and images (e.g., rounded corners, hover effects).
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3. Experiment 3: Creating a Simple Web Form
Objective: To design a basic web form using HTML and CSS.

o

o

Tasks:

Create a web form with fields like text input, password, email, dropdown menu,
radio buttons, and submit button.

Style the form using CSS to improve its appearance (e.g., padding, border-radius,
hover effects).

Validate the form fields using basic HTMLS5 attributes (e.g., required).

4. Experiment 4: Introduction to JavaScript
Objective: To add interactivity to a webpage using JavaScript.

o

o

Tasks:

Create an HTML page with a button that, when clicked, displays an alert message.
Write a simple JavaScript function to change the content of a paragraph when a
button is clicked.

Use JavaScript to perform basic arithmetic operations (e.g., adding two numbers) and
display the result on the page.
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Course Code 24EE01PR0105

Category Vocational and Skill Enhancement Course

Course Title Prompt Engineering

Scheme & Credits L P Credits Semester
0 2 1 I

Module 1: Introduction to Prompt Engineering
e Lab 1: What is Prompt Engineering, and why do we care?
e Lab 2: English as a new programming language
Module 2: Getting Started with Prompt Engineering
e Lab 3: Getting to know our GPT-based Al tool
e Lab4: The Naive Prompting Approach and the Persona Pattern
e Lab5: The Interview Pattern

Module 3: The Chain-of-Thought Approach

e Lab 6: The Chain-of-Thought Approach in Prompt Engineering
Module 4: Advanced Techniques

e Lab 7: The Tree-of-Thought Approach in Prompt Engineering

e Lab 8: Controlling Verbosity and the Nova System
e Lab 9: Getting to Know watsonx Prompt Lab

Module 5: Capstone Project
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Course Code 24HS04PR0O101

Category Co-Curricular Activity
Course Title Sports-Yoga-Recreation
Scheme & Credits L P Credit Semester

0 2 1 |

Aim of the Course: The course aims to foster Health and wellness through Healthy and Active Lifestyle
and creating awareness about the fundamentals of Physical Education, Sports, Yoga, Recreation and its
effectiveness through practical experiences and hands on activities.

Objectives of the Course:

To impart the students with basic concepts of Sports, Yoga and Recreational activities for health and
wellness.

To familiarize the students with health-related Exercise and evaluate their Health-related Fitness.

To make Overall growth & development with team spirit, social values and leadership qualities among
students through various sports, games and Yogic activities.

To create Environment for better interaction and recreation among students as neutralizer for stress
through various minor and recreational games.

1.

2.
3.

4,

Course Outcomes: On completion of the course, students will be able to:

1.
2.

4.

Understand fundamental skills, basic principle and practices of sports and Yoga.

Practically learn the principles of implementing general and specific conditioning of
physical exercises and yoga.

Develop Health-related fitness and Body-mind co-ordination through various fitness
activities, sports, recreational games and yoga.

Practice Healthy & active living with reducing Sedentary Life style.

Course Content:

Unit 1:

Unit 2:

Warm up and Cool Down and Stretching Exercises.

General and Specific Exercises.

Calculation of BMI & Resting Pulse Rate.

General and Specific exercises for strength, Speed, Agility, Cardiovascular Endurance,
Flexibility, Coordinative abilities.

Practice of Fundamental Skills of Volleyball, Table Tennis and Chess, etc.

Knowledge and practice of the Equipment used in a Gymnasium and its application.

Yoga: Standing, Sitting, Prone & Supine positions.

Suryanamaskar.

Pranayama, Meditation and Relaxation Techniques.

Recreational Games.

Practice of Fundamental Skills of Basketball, Football, Carrom, etc.
Health related Physical Fitness Test.
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Assessment Pattern:

Assessment Type Weightage in Marks Total Marks
Physical Efficiency Test - 30 Marks
Practical Sports/Games skill Activity /Project — 10 Marks 50
Yoga Activities — 10 Marks

Total - 50 Marks

References:

1. Russell, R.P. (1994). Health and Fitness Through Physical Education. USA: Human Kinetics.

2. Uppal, A.K. (1992). Physical Fitness. New Delhi: Friends Publication.

3. AAPHERD “Health related Physical Fitness Test Manual.”1980 Published by Association drive Reston Virginia
4. Kumar, Ajith. (1984) Yoga Pravesha. Bengaluru: Rashtrothanna Prakashana.

5. Dr. Devinder K. Kansal, A Textbook of Test Evaluation, Accreditation, Measurements and Standards (TEAMS
‘Science)
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Course Title: Liberal/Performing Arts

Course CourseName Sem Hours |Credits |[Continuous
Code Iweek Evaluation
Max. marks

24HS02PR0105-01 [Fundamentals of Indian Classical I 2 1 50
Dance: Bharatnatayam

24HS02PR0105-02 [Fundamentals of Indian Classical I 2 1 50
Dance: Kathak

24HS02PR0105-03 |Introduction to Digital I 2 1 50
Photography

24HS02PR0105-04 |Introduction to Basic Japanese I 2 1 50
Language

24HS02PR0105-05 |Art of Theatre I 2 1 50

24HS02PR0105-06 |Introduction to French Language I 1 50

2
24HS02PR0105-07 (Introduction to Spanish Language| | 1 50
2

24HS02PR0105-08 |Art of Painting I 2 1 50

24HS02PR0105-09 |Art of Drawing I 2 1 50

24HS02PR0105-10 I 2 1 50
Nature Camp

24HS02PR0105-11 Developing Self-awareness I 2 1 50

24HS02PR0105-12 |Art of Poetry I 2 1 50

24HS02PR0105-13 (Creative and content writing I 2 1 50

24HS02PR0105-14 |Science of life through Bhagwad I 2 1 50
Gita

24HS02PR0105-16 |Sanskrit Sambhashan- Spoken I 2 1 50
Sanskrit

24HS02PR0105-17 |Kirtan Kala I 2 1 50
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Course Code 24HS02PR0105-01
Category Co-Curricular Activity
Course Title Fundamentals of Indian Classical Dance: Bharatnatayam
Scheme & Credits L P Credits Semester
0 2 1 I

Course Outcomes

On successful completion of the course, students will be able to
1. Understand the importance of dance and Bharatnataym as an Indian dance form
2. Develop skills to perform the dance form at its basic level.
3. Evaluate their strengths and interest to take bridge course to give Pratham (1% level formal
exam of Bharatnatayam).

Syllabus

1.0rientation in Bharatnatayam

2.Tattu Adavu till 8, Naatta Adavu 4 Steps, PakkaAdavu 1 step, Metta Adavu 1 Step, Kuditta
Metta Adavu4 Steps

3. Practice sessions

4 Tatta Kuditta Adavu(Metta), Tatta Kuditta
Adavu(Metta)2Steps, TirmanamAdavu3Steps,KattuAdav-3 Steps,Kattu Adav-3 Steps

5. Practice sessions

6. Tiramanam (front) 3 Steps, Repeat of Tiramanam (Overhead) 3

Steps

7. Practice sessions

8.Final practice sessions and performances.

Recommended reading

1.Introduction to Bharata's Natyasastra, Adya Rangacharya, 2011

2.The Natyasastra and the Body in Performance: Essays on the Ancient Text, edited by
Sreenath Nair,2015

3.Bharatanatyam How to ... : A Step-by-step Approach to Learn the Classical Form, Eshwar
Jayalakshmi,2011
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Course Code 24HS02PR0105-02

Category Co-Curricular Activity

Course Title Fundamentals of Indian Classical Dance: Kathak

Scheme & Credits L P Credits Semester
0 2 1 I

Course Outcomes

On successful completion of the course ,students will be able to
1. Understand the importance of dance and Kathakasan Indian dance form
2. Develop skills to perform the dance form at its basic level.
3. Evaluate their strengths and interest to take bridge course to give Prarambhik (1% level formal
exam of Kathak).

Syllabus

1.0rientation in Kathak. Correct posture of kathak, Basic Movements and exercise Stepping,
Chakkar of 5count(Bhramari),

2.Practice sessions of practical 1

3.Hastaks, Hastaks and Steppings, Reciting as amyukta Mudrashloka, Hastak and

steppings4.practicesessions ofpractical3

5.Todas and Asamyukta hasta mudra shlok, Vandana of Shlok, 2 Todas and Vandana, Ghante

Ki Tihai,

6.practicesessions of practical5

7.21ChakkardarTodaand Ginnti Ki Tihai, 2 Todasand1 Chakkardar Toda,practice sessions

8.Final performances.

Recommended reading

1.Kathak Volumel A "Theoretical & Practical Guide" (Kathak Dance Book), Marami Medhi &
DebasishTalukdar,2022, Anshika Publication(13 September 2022)
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Course Code 24HS02PR0105-03

Category Co-Curricular Activity

Course Title Introduction to Digital Photography

Scheme & Credits L P Credits Semester
0 2 1 I

Course Outcomes

On successful completion of the course,students will be able to
1. Develop an understanding of the technical aspects and aesthetics of Photography.
2. Apply the rules of digital photography for creating photographs.
3. Develop skills to enhance photographs through postprocessing.
4. Create a portfolio of their photographs in selected genre.

Syllabus

1.Orientation in digital photography: Genres,camera handling and settings
2. Rules of Composition

3.Rules of Composition: practice
sessions4.UnderstandingExposureandArtofPre-

Visualization

5.Rules of Composition and Art of Pre-Visualization: practice

sessions

6. Post Processing Photographs and Portfolio creation

7.Post Processing Photographs: practice sessions
8.Portfoliofinalizationandpresentationinselectedgenre.

Reference material

1.Scott Kelby(2020)The Digital Photography Book: The Step-by-Step Secrets for how to Make

Your Photos Look Like the Pros, Rocky Nook, USA

2.Larry Hall (2014) Digital Photography Guide: From Beginner to Intermediate: A Compilation of

Important Information in Digital Photography, Speedy Publishing LLC, Newark
3.J Miotke(2010) Better Photo Basics: The Absolute Beginner's Guide to Taking Photos
Like a Pro,AMPHOTO Books, Crown Publishing Group, USA

28|Page



Course Code

24HS02PR0105-04

Category Co-Curricular Activity

Course Title Introduction to Japanese Language

Scheme & Credits L Credits Semester
0 2 1 I

Course Outcomes

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

agrw0dE

Syllabus

Practice sessions
Practice sessions

Practice sessions

N~ WNE

Recommended Reading

Orientation about Japan, its language, and its culture
Communication Skills 1: Vocabulary for basic Japanese language

Communication Skills 2: Framing sentences

Writing Skills 2: Write basic Japanese and practice

Writing Skills 1: Reading and writing first script in Japanese

Gain a brief understanding about Japan as a country and Japanese culture.
Develop ability to use vocabulary required for basic level communication in Japanese language.
Write and read the first script in Japanese language.

Frame simple sentences in Japanese in order to handle everyday conversations.

Write in basic Japanese about the topics closely related to the learner.

1. Marugoto Starter (Al) Rikai - Course Book for Communicative Language Competences, by The Japan

Foundation, Goyal Publishers & Distributors Pvt. Ltd. (ISBN: 9788183078047)

2. Japanese Kana Script Practice Book — Vol.1 Hiragana, by Ameya Patki, Daiichi Japanese Language

Solutions (ISBN: 9788194562900)
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Course Code 24HS02PR0105-05

Category Co-Curricular Activity

Course Title Art of Theatre

Scheme & Credits L P Credits Semester
0 2 1 |

Course Outcomes

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

1.
2.
3

4.

Understand and synthesize the working of the prominent genres of theatre across the world.

Apply the skill of voice and speech in theatre and public speaking.

Apply the art of acting and also develop generic skills such as confidence, communication skills, self-
responsibility, motivation, commitment, interpersonal skills, problem-solving, and self-discipline.

Apply the skills acquired related to technical/production aspects of theatre and also develop problem-solving
and interpersonal skills.

Syllabus

Nk wWDE

Orientation in theatre

Voice and Speech training

Voice and Speech training: Practice sessions
Art of acting

Art of acting: Practice sessions

Art of script writing

Art of script writing: Practice sessions

Final performances

Reference Books

N =

Boleslavsky, R. (2022). Acting: The First Six Lessons (1st ed., pp. 1-92). Delhi: Open Books.

Shakthi, C. (2017). No Drama Just Theatre (1st ed., pp. 1-171). Partridge.

Bruder, M., Cohn, L. M., Olnek, M., Pollack, N., Previto, R., & Zigler, S. (1986). A Practical Handbook for
the Actor (1st ed.). Vintage Books, New York.
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Course Code 24HS02PR0105-06

Category Co-Curricular Activity

Course Title Introduction to French Language

Scheme & Credits L P Credits Semester
0 2 1 I

Course Outcomes

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

1. Demonstrate basic knowledge about France, the culture, and similarities/differences between India and
France.
2. Learnto use simple language structures in everyday communication.
3. Develop ability to write in basic French about themselves and others.
4. Develop ability to understand beginner-level texts in French.
Syllabus

List of Practicals

N~ ONE

Orientation about France, the language, and culture

Communication Skills 1: Vocabulary building for everyday conversations
Practice sessions

Reading and Writing Skills: Reading and writing simple text in French
Practice sessions

Communication Skills 2: Listening comprehension

Practice sessions

Writing Skills: Write basic French and practice

Recommended Reading

1.
2.
3.

15-Minute French by Caroline Lemoine
Cours de Langue et de Civilisation Francaises by G. Mauger, Vol. 1.1
Cosmopolite | by Natalie Hirschsprung, Tony Tricot
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Course Code 24HS02PR0105-07

Category Co-Curricular Activity

Course Title Introduction to Spanish Language

Scheme & Credits L P Credits Semester
0 2 1 I

Course Outcomes

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

1. Demonstrate basic knowledge about Spain, the culture, and similarities/differences between India and
France.
2. Learnto use simple language structures in everyday communication.
3. Develop ability to write in basic Spanish about themselves and others.
4. Develop ability to read and understand beginner-level texts in Spanish.
Syllabus

List of Practicals

Nk WNE

Orientation about Spain, the language, and culture

Communication Skills 1: Vocabulary building for everyday conversations
Practice sessions

Reading and Writing Skills: Reading and writing simple text in Spanish
— (Missing in original — assuming a numbering issue)

Communication Skills 2: Listening comprehension

Practice sessions

Writing Skills: Write basic Spanish and practice

Recommended Reading

1.
2.
3.

15-Minute Spanish by Ana Bremon
Aula Internacional 1 by Jaime Corpas, Eva Garcia, Agustin Garmendia
Chicos Chicas Libro del Alumno by Maria Angeles Palomino

32|Page



Course Code 24HS02PR0105-08

Category Co-Curricular Activity

Course Title Art of Painting

Scheme & Credits L P Credits Semester
0 2 1 |

Course Outcomes

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

PR

Become familiar with the basic methods, techniques, and tools of painting.
Train the eye and hand to develop a sense of balance, proportion, and rhythm.
Develop the ability to observe and render simple natural forms.

Enjoy the challenging and nuanced process of painting.

Syllabus

N~ ONE

Orientation in painting tools & basics of lines, shapes, light, shadows, and textures
The art of observation — how to see shapes in drawing

Introduction to watercolor — how to handle water paints

Introduction to acrylic colors — how to handle acrylic paints

Explore layering paint and capturing the quality of light with paint

Create landscape painting

Create abstract painting

Paint on canvas (try to recreate any famous painting)

Reference Material

N =

Drawing Made Easy by Navneet Gala; 2015 edition

Alla Prima I1: Everything | Know About Painting — And More by Richard Schmid with Katie Swatland
Daily Painting: Paint Small and Often to Become a More Creative, Productive, and Successful Artist by
Carol Marine
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Course Code 24HS02PR0105-09

Category Co-Curricular Activity

Course Title Art of Drawing

Scheme & Credits L P Credits Semester
0 2 1 I

Course Outcomes
On successful completion of the course, students will be able to:

Become familiar with the basic methods, techniques, and tools of drawing.
Train the eye and hand to develop a sense of balance, proportion, and rhythm.
Develop the ability to observe and render simple natural forms.

Enjoy the challenging and nuanced process of drawing.

PR

Syllabus

Orientation in drawing tools & basics of lines, shapes, light, shadows, and textures
The art of observation — how to see shapes in drawing

One/two-point basic linear perspective

Nature drawing and landscapes

Gestalt principles of visual composition

Figure drawing: Structure and proportions of the human body

Gesture drawing: Expression and compositions of human figures

Memory drawing: An exercise to combine the techniques learnt

Nk wWNE

Reference Material

1. Drawing Made Easy by Navneet Gala; 2015 edition
2. Perspective Made Easy (Dover Art Instruction) by Ernest R. Norling
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Course Code 24HS02PR0105-10

Category Co-Curricular Activity

Course Title Nature Camp

Scheme & Credits L P Credits Semester
0 2 1 I

Course Outcomes

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

1.
2.

Develop an affinity with nature by observing and understanding its marvels with guidance from experts.
Develop an understanding of the challenges and solutions associated with nature and its conservation.

Course Content

In collaboration with the Forest Department and/or a local NGO working in the field of environment conservation,
this course would be conducted in 24 hours. Students will be taken to a tiger reserve in the Vidarbha region or forest
fringe villages or work with an NGO from the Vidarbha region working on natural resource management. The camps
(for 2 days) will cover any one of the following topics as decided by the course coordinator:

1.
2.

3.
4.

Awareness about each element of biodiversity (camps on moths, butterflies, birds, other wildlife, etc.)
Environment management (water, forest, wildlife) — practices of Forest Department in managing a tiger
reserve, and other aspects of water and forest conservation.

Sustainable natural resource management — initiatives by rural communities and local NGOs

Man-animal conflict and solutions (socio-economic and technical) — role of local communities and Forest
Department

Traditional practices in environment conservation — role of local communities and local NGOs
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Course Code

24HS02PR0105-15

Category Co-Curricular Activity

Course Title Sanskrit Sambhashan- Spoken Sanskrit

Scheme & Credits L P Credits Semester
0 2 1 I

Course objectives:

The objective of the course is to enhance the communication skills of the students in Sanskrit

Course outcome

At the end of the course, the students will be able to achieve the following:

CO1: Enhanced writing skills in Sanskrit

CO2: Enhanced speaking skills in Sanskrit
CO3: Enhanced listening skills in Sanskrit

CO4: Enhanced writing skills in Sanskrit

Syllabus:
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Course Code 24HS02PR0105-16

Category Co-Curricular Activity

Course Title Kirtan Kala

Scheme & Credits L P Credits Semester
0 2 1 |

Course objectives:
The objective of the course is to provide the students with a spiritual experience as well as its benefits to
them in the form of better abilities to concentrate and develop the ability to create a peaceful mind.

Course outcome

At the end of the course, the students will be able to achieve the following:

CO1: Learn from the inspiring spiritual journey of the saints and the history of Kirtan tradition
CO2: Learn about the musical instruments used in the art of Kirtan

CO3: Develop communication skills
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Course Code 24EE01THO0106/24EE01PR0106

Category Vocational and Skill Enhancement Course

Course Title Creativity Innovation and Design Thinking

Scheme & Credits L P Credit Semester
1 2 2 I

Course Outcomes:

1. Be familiar with processes and methods of creative problem solving
2. Enhance their creative and innovative thinking skills
3. Practice thinking creatively and innovative design and development

Syllabus:

Module I: Introduction
Making a case for creativity, Creative thinking as a skill, Valuing diversity in thinking: Thinking preferences,
Creativity styles, Creativity in problem solving

Module I1: Pattern Breaking

Thinking differently, Lateral thinking, Mind stimulation: Games, brain-twisters and puzzles, Idea-collection
processes, Brainstorming/Brain-writing, The SCAMPER methods, Metaphoric thinking, Outrageous thinking,
Mapping thoughts, Other (new approaches)

Module I11: Using Math and Science
Systematic logical thinking, Using math concepts, Eight-Dimensional (8D) Approach to Ideation: Uniqueness,
Dimensionality, Directionality, Consolidation, Segmentation, Modification, Similarity, Experimentation

Module 1V: Systematic Inventive Thinking
Systematic inventive thinking: The TRIZ methodology, Decision and Evaluation: Focused thinking framework, Six
thinking hats, Ethical considerations

Module V: Design for Innovation
Introduction to design for interaction, Nine lessons for innovation, Difference in creativity and innovation, Building
blocks for innovation

Module VI: Intellectual Property
Introduction to intellectual property: Patents, Copyrights, Trademarks, Trade Secret, Unfair Competition

Textbook and Reference Books:

Creative Problem Solving for Managers — Tony Proctor, Routledge Taylor & Francis Group

101 Activities for Teaching Creativity and Problem Solving — By Arthur B. Van Gundy, Pfeiffer

H. S. Fogler and S. E. LeBlanc, Strategies for Creative Problem Solving, Prentice Hall

E. Lumsdaine and M. Lumsdaine, Creative Problem Solving, McGraw-Hill

J. Goldenberg and D. Mazursky, Creativity in Product Innovation, Cambridge University Press, 2002

S
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Course Code 24EE01THO0201/24EE01PR0201

Category Programme Core Course

Course Title CMOS Digital Circuit Design

Scheme & Credits L P Credits Semester
3 2 4 1

Course Outcomes
At the end of this course students will demonstrate the ability to
1. Acquire knowledge about various NMOS, PMOS and CMOS digital circuits and interconnects
Implement digital logic structure of various types
Estimate various performance metrics for digital circuits.
Analyse memory elements.
Analyse performance of moderately sized CMQOS circuits by using modern tools to verify the

functionality, timing, power and parasitics using schematic and/or layout simulation for a given
technology.

ok~ w

Syllabus

Module I: (8 Hours)

Overview of VLSI Design Methodology, Design Flow & hierarchy, Introduction to MOS Transistors,
Threshold voltage, body effect, MOS device design equations, second order effects, MOS Models-Level-1,
Level-2, Level-3.

Module I1: (8 Hours)

Static Load MOS Inverters, CMOS Inverter: The Static Behavior, Switching threshold, Noise Margins, The
Dynamic Behavior, Power, Energy, and Energy-Delay, the Tri State Inverter, Transmission Gate. CMOS
fabrication process flow, N-well, P-well, Twin-tub process flow, Silicon on insulator, Latch-up, Layout
design rules (DRC).

Module I11: (7 Hours)
Circuit Characterization and Performance Estimation: Introduction, Resistance Estimation Capacitance
Estimation, CMOS gate transistor sizing, Driving Large capacitive loads, Scaling of MOS transistors.

Module 1V: (9 Hours)

Designing combinational logic gates in CMOS: Complementary CMOS, Ratioed Logic, Pass- Transistor
Logic, Dynamic CMOS Design, Dynamic Logic: Basic Principles, Issues in Dynamic Design, Cascading of
Dynamic Gates, Domino Logic.

Module V: (7 Hours)
Sequential logic design: Timing Metrics for Sequential Circuits, Classification of Memory Elements, Static
Latches and Registers, Dynamic Latches and Registers
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Module VI: (6 Hours)
Clocking Strategies, CMOS Sub-system design: SRAM, DRAM.

Text Book

1.Digital Integrated Circuits: A Design Perspective: J. Rabaey, 2nd edition PHI

Reference Books

1. CMOS VLSI Design: A circuits and systems perspective: N. Weste and K. Eshranghian, 2nd
edition, PHI

2. CMOS Digital Integrated Circuits Analysis & Design: S M Kang, Yusuf Lablebici, 3rd edition
TMH3.V L S| Design Technique for Analog and Digital Circuit: Randel Geiger, P Allen, N
Strader, 2nd edition TMH

3. Introduction to VLSI System: Carver Mead, Lynn Conway, 1st edition Addison- Wesley

4. MOS Integrated Circuits- Theory, Fabrication, Design and System Applications of MOS LSI:
William M. Penny, Lillian Lau, Van Nostrand Reihold Company. 1st edition

5. Basic VLSI Systems and Circuits: Dougles Pucknell and K. Eshraghian 3rd edition, PHI
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List of Experiments:

1)Evaluate the output characteristics for Lum (long channel) and 50nm (short channel) technology N -channel
and P-channel MOSFET by plotting the output characteristics.

2)Using SPICE, plot the transfer characteristics for the inverter seen in Fig.2 in both the long- and short-
channel CMOS technology. From the plot, determine Vm, Vi, Vin, Von, and Vor. Calculate noise margin in
both the cases. Use VDD=5V for long channel devices and VDD=1V for short channel devices. Comment
on dynamic power consumption.

Input
Pt Output

Fig.2
3)Investigate using SPICE and the long-channel CMOS process parameters supplied to you, the transfer
curves for the CMOS inverter with trans-conductance ratios fn/Bp 3, 1, and 1/3. Explain what changing the
ratio does to the transfer characteristics. Estimate and simulate the intrinsic propagation delays of inverter if
short channel devices are used (PMOS: NMOS=2:1).

4)Draw the layout of inverter designed for equal rise and fall time and extract the layout and simulate the
netlist in SPICE.

5)Design a buffer (Chain of Inverter) to drive the load capacitance with a minimum delay. You need to start
the design from the minimum sized inverter. Load that needs to be driven is of 10 pF.

6)Implement D F/F. Define and estimate setup time for your design through SPICE simulation.
7)To design and simulate SRAM cell with sense amplifier circuit.

8)Design a Ring-Oscillator in 50nm CMOS technology. Study the effect of process variations on oscillation
frequency.
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Course Code 24HS03THO0217

Category Basic Science Course

Course Title Probability and Statistics

Scheme & Credits L P Credits Semester
3 0 3 1

Course Outcomes
On successful completion of the course, student shall be able to

1. Grasp the meaning of discrete and continuous random variables, probability distribution. Interpret
the meaning of probabilities derived from distributions. This involves understanding what the
calculated probabilities represent in practical terms and drawing conclusions from the results.

2. Toanalyze and interpret stochastic models, including calculating probabilities, transition
probabilities, and steady-state probabilities within stochastic systems.

3. Grasp the fundamental concepts of curve fitting like regression techniques, model selection, and the
use of different types of curves or functions to approximate data.

4. Understand the fundamental concept of hypothesis testing, including the null hypothesis (HO) and
alternative hypothesis (H1), significance levels, p-values, and the basic logic behind hypothesis
testing.

5. Toapply MLE to various statistical models, such as linear regression, exponential distribution, etc.
They should understand how to formulate likelihood functions and derive estimators for unknown
parameters.

Syllabus

Module 1(8 hours)

Measure of central tendency, quartile, inter quartile range and outliers, Probability spaces, conditional
probability, independence, Discrete random variables, Continuous random variables, Expectation and
variances, Binomial distribution, Poisson distribution, Normal distribution and their applications.

Module 2:( 8 Lectures)
Joint probability function, Introduction to stochastic process, random walk, stationary and auto regressive
process, transition probability Matrix, Discrete time Markov chain and its applications in queueing problems.

Module 3: (8 hours)

Curve fitting by the method of least squares- fitting of straight lines, second degree parabolas and more
general curves, correlation and regression — Rank correlation, Multiple regression and correlation and its
application in analysis of data.

Module 4: (8 Lectures)

Sampling Distributions, Point and Interval Estimations, Testing of Hypothesis for single mean and
proportion.

Module 5: (7 Lectures):
Testing of Hypothesis for difference of mean and proportion, Test for ratio of variances - Chi-square test for
goodness of fit and independence of attributes, maximum likelihood estimation
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Text Books:

1. MR. Spiegal , Theory and Problems of probability and statistics :,2"ed :,Schaum series
2. S.Ross, A First Course in Probability, 6th Ed., Pearson Education India, 2002.

Reference Books:
1. Maurtis Kaptein, Statistics for data science, An introduction to probability, statistics and Data
Analysis, Springer 2022,
2. Jay L Devore, Probability and Statistics for Engineering and sciences, 8™ edition, Cenage learning.
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Course Code 24EE01THO0202/24EE01PR0202

Category Programme Core Course

Course Title Digital System Design

Scheme & Credits L P Credits Semester
3 2 4 I

Course Outcomes
On successful completion of the course, students will be able to:

1. Utilize/Apply the knowledge of digital circuits to design basic combinational and sequential
blocks and hierarchical implementation of digital systems

2. Make use of dataflow, structural and behavioral modelling styles of verilog HDL for simulating

the combinational/sequential circuits and systems
Understand, design and analyse the functionality of digital systems
Modelling of FSM, Data path and control unit.

ok w

and implementation.

Syllabus

Module I (6 Hrs)
Digital System Design Flow, FPGA Architecture, Introduction to FPGA Development Board,
Introduction to HDL, Basic Language Elements, Syntax and Semantics of HDL

Module 11 (8 Hrs)
Gate level, Dataflow and Behavioral Modeling for combinational circuits like Multiplexer, De-
multiplexer, Encoder-Decoder, Flip-Flop, Counter, Writing Test Benches and Handling Text files
to test the Circuits.

Module 111 (6 Hrs)
Design and Analysis of Standard Combinational Blocks, Algorithm to Architectural Translation for
Arithmetic Circuits-Adders, Subtractor, Multiplier, Divider, Shifter, ALU and Comparator

Module 1V (6 Hrs)
Design and analysis of standard sequential blocks, Finite State Machine Design.

Module V (6 Hrs)
Design of Data Path and Control unit with Case Studies.

Module VI (6 Hrs)

Logic Synthesis and Optimization Techniques for Area, Power and Delay, Timing
analysis-Setup and Hold Violations, Synthesis of HDL code on FPGA platforms,
Concepts of Critical Path Delay
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Use of EDA tools and FPGA development platform for digital system design, verification, testing



Text Book

. Verilog HDL: A Guide to Digital Design and Synthesis; Samir Palnitkar, Prentice Hall PTR; 2nd
Edition

Fundamentals of Digital Logic with Verilog; Stephen Brown and ZvonkoVranesic; McGraw Hill,
2nd Edition

Reference Books

Digital Systems Design Using Verilog; Charles Roth, Lizy K. John, ByeongKil Lee; Cengage
Learning 2nd Edition
. A Verilog HDL Primer: J Bhaskar; Star Galaxy Publishing; 2™ Edition.
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List of Experiments

Design the following combinational circuits using Verilog HDL. Write a functional simulation test bench
to test these designs. Generate all combinations of test inputs with a delay of 5 ns between the set of each
test input. Observe the output in the console window.

Full adder using operators b. Full adder using two Half adders ¢ . 4:1 Mux using 2:1 Mux

Synthesize the design and count the number of LUT. Plan a pin constraint for any one design for
implementation on FPGA.

Compare the designs of a 16 bit ripple carry adder circuit and carry select adder. Write a post
implementation simulation test bench to test these designs. Generate random combinations of test inputs
with a delay more than critical path delay between the set of each test input. Observe the output in the
console window.

Synthesize the design and count the number of LUT. Find the critical path delay. Plan a pin constraint
for any one design for implementation on FPGA.

Model the 4 bit counter with following specifications:

Reset synchronous to clock positive edge.

Counter has a 4 bit load terminal to count Up or down from this user loaded value.
Write a test bench to test this design and implement it on FPGA.

Design a 4 bit sequence detector using verilog HDL. Write a test bench to test this design.

Create a Verilog RAM module with 8 bit wide data and 16 locations, initialize it with data, and perform a
read operation to verify data retrieval. Find the average of the retrieved data in the console window.
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Course Code 24EE01THO0203/24EE01PR0203

Category Engineering Science Course

Course Title Elements of loT

Scheme & Credits L P Credits Semester
3 2 4 I

Course Outcomes
1. Understand the 10T reference Model and different element used in it.

2. Apply the understanding in identifying the element used in 10T

3. Analyse the role of different elements in 10T as a system in different use cases;
4. Propose a solution to a real-world problem using the 1oT framework

5. Evaluate the engineering feasibility of the solutions’/ Use cases;

Module 1: Introduction to Internet of Everything, 10T Reference Model, Different 10T models, Elements in
loT Infrastructure

Module 2: 10T Infrastructure Elements and their roles at Different Layer in 10T Reference Model, Devices/
Function of elements in 10T Sensors, Controllers, Network, Cloud, User Applications and Data Analytics

Module 3: Perception Layer, Network Layer, Application Layer Architecture in 10T system
Module 4: Resources used at Perception Layer, Network Layer, Application Layer

Module 5: Use cases of IoT Systems builds across SAM 10T/ Arduino Nano IOT/ ESP32 / Node MCUY/ PI -
PICO H/W variants etc,

Text Book:
1. Internet of Things Principles and Paradigms, Rajkumar Buyya Amir Vahid Dastjerdi, Morgan

Kaufman, Elsevier 2016 15t Edition

Reference Books:
1. Internet of Things Principles, Paradigms and Application of 10T, Joseph Kofi Wireko, Kaml Hiran,
BPB Publications 2020 1%t Edition
Microchip SAMIOT App;ication notes
Arduino NanoBLE/ Nano 3310T Application notes
Espressif Application notes ESP32/ESP8266/Node MCU
Raspberry Pi- PICO application notes

ok~
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List of Experiments

The hands-on lab will be based on the following
1. Understand the 10T reference Model implementation on various use cases of 10T System in

applications specific domains.
2. Identification of elements used in various use cases
3. Analyse the role and functions of different 10T elements used in different use cases
4. Proposing a solution based on the 10T reference frame work

5. Evaluating the engineering feasibility of the 10T solution on the basis of
a. Hardware platform/ resource usage

Communication mode used

Uptime requirements

Scale and volume of data

Security and Maturity

® a0 o
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Course Code 24EE01THO0204/24EE01PR0204

Category Programme Core Course

Course Title Object Oriented Programming

Scheme & Credits L P Credits Semester
3 2 4 I

Course Outcomes
On successful completion of the course, students will be able to:

1. Understand the principles of object-oriented programming; create classes, instantiate objects, and invoke
methods.

2. Apply the concepts of generics and implement collection classes and develop reusable programs using the
concepts of OOP.

3. Apply the concepts of Multithreading and Exception handling to develop efficient and error-free codes for
solving classic synchronization problems.

4. Utilize modern design tools and collection framework to solve real-world problems.

Syllabus

Module 1

Features of Object-Oriented Programming languages: Abstraction, Encapsulation, Inheritance, Polymorphism, and
Late Binding. Concept of a class, Access control of members of a class, Instantiating a class, Constructor and method
overloading and overriding.

Module 2
Concept of inheritance, methods of derivation, use of super keyword and fina1 keyword in inheritance, runtime
polymorphism, abstract classes and methods, Interface, implementation of interface.

Module 3
Creating packages, importing packages, static and non-static members, Lambda Expressions Introduction, Block,
Passing Lambda expression as Argument.

Module 4
Exceptions: Types of exceptions, use of try-catch block, handling multiple exceptions, using finally, throw and
throws clause, user-defined exceptions, file handling in Java, Serialization.

Module 5
Generics: Generic class with two type parameters, bounded generics. Collection classes: ArrayL.ist, LinkedList,
HashSet, TreeSet, HashMap.

Module 6

Multithreading: Java Thread models, creating thread using runnable interface and extending Thread, thread priorities,
Thread Synchronization, Inter-Thread communications. Introduction to Design Patterns, Need of Design Pattern,
Classification of Design Patterns.
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Text Books
1. Herbert Schildt; JAVA, The Complete Reference, Ninth Edition, Tata McGraw-Hill Publishing Company

Limited.
2. Design Patterns by Erich Gamma, Pearson Education.
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List of Experiments

1. Implement the Classes and Objects in Java.

2. Implement a program in Java with Constructors and destructors. Also implement the concept of
overloading.

3. Demonstrate use of Inheritance.

4. Implement a concept of Interface in Java.

5. Demonstrate use of MultiThread.

6. Implement Packages and import that package in program.

7. Demonstrate use of Exception handling mechanism.

8. Apply concept of generics class and method.

9. Demonstrate collection framework and perform some basic operations on the ArrayL.ist and HashSet.

10. Apply file handling concepts in Java.
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Course Code 24EE01PR0205

Category Vocational and Skill Enhancement Course

Course Title Computer Workshop- 11

Scheme & Credits L P Credits Semester
0 2 1 I

Course Outcomes
On successful completion of the course, students will be able to

Acquire a working knowledge of Linux fundamentals and Linux distributions.

Apply knowledge to comprehend system configurations and Linux graphical interfaces.
Independently perform fundamental command line operations in Linux.

Effectively employ common Linux applications for specific tasks and functionalities

PoObPE

Practicals based on:
The Linux Foundation: Linux Philosophy and Concepts, Linux Basics and System Startup.

Graphical Interface, System Configuration from the Graphical Interface, Common Applications,
Command Line Operations, Finding Linux Documentation.

Processes, File Operations, Text Editors, User Environment, Manipulating Text, Network
Operations.

The Bash Shell and bash Scripting, Introduction, Features and Capabilities, Syntax, Constructs.
Printing, Local Security Principles, Understanding Linux Security, root Privileges, sudo, Process
Isolation, Limiting Hardware Access and Keeping Systems Current, Working with Passwords,
Securing the Boot Process and Hardware Resources.

Remote access and managing processes through remote login

Text books

1) Linux BIBLE, Christopher Negus, Tenth Edition, Wiley 2020.

2) Linux for Beginners: An Introduction to the Linux Operating System and Command Line, Jason
Cannon, O'Reilly, 2014.
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https://learning.edx.org/course/course-v1:LinuxFoundationX+LFS101x+1T2023/block-v1:LinuxFoundationX+LFS101x+1T2023+type@sequential+block@46d63e7f60fd43b49c509c4b69b4663c
https://learning.edx.org/course/course-v1:LinuxFoundationX+LFS101x+1T2023/block-v1:LinuxFoundationX+LFS101x+1T2023+type@sequential+block@35de8dadaad942309723176c1d74ce59
https://learning.edx.org/course/course-v1:LinuxFoundationX+LFS101x+1T2023/block-v1:LinuxFoundationX+LFS101x+1T2023+type@sequential+block@39a3d2f3ff5241be8318ff3c85d20df2
https://www.amazon.in/Jason-Cannon/e/B00HNSO5XK/ref=dp_byline_cont_book_1
https://www.amazon.in/Jason-Cannon/e/B00HNSO5XK/ref=dp_byline_cont_book_1

Course Code 24HS02TH0201/24HS02PR0201

Category Ability Enhancement Course

Course Title English for Professional Communication

Scheme & Credits L P Credits | Semester
2 2 3 I

Course Outcomes
On successful completion of the course, students will be able to:

1. Demonstrate effective use of word power in written as well as oral communication.

2. Understand the techniques of listening and apply the techniques of reading comprehension used in
professional communication.

3. Apply the principles of functional grammar in everyday as well as professional communication.

4. Effectively implement the comprehensive principles of written communication by applying various
writing styles.

5. Create precise and accurate written communication products.

Syllabus

Module 1: Vocabulary Building

e Importance of using appropriate vocabulary

e Techniques of vocabulary development

e Commonly used power verbs, power adjectives, and power adverbs

e  Synonyms, antonyms, phrases & idioms, one-word substitutions, and standard abbreviations

Module 2: Listening and Reading Comprehension
o Listening Comprehension: active listening, reasons for poor listening, traits of a good listener, and
barriers to effective listening
e Reading Comprehension: types and strategies

Module 3: Functional Grammar and Usage

o Identifying Common Errors in use of: articles, prepositions, modifiers, modal auxiliaries,
redundancies, and clichés

e Tenses
e  Subject-verb agreement, noun-pronoun agreement
e \oice

Module 4: Writing Skills

e Sentence Structures
o Sentence Types 56|Page
e Paragraph Writing: Principles, Techniques, and Styles



Module 5: Writing Practices

Art of Condensation: Précis, Summary, and Note Making
Correspondence writing techniques and etiquettes — academic writing, Essay Writing

Reference Books

ok wnE

Communication Skills by Sanjay Kumar and Pushp Lata, Oxford University Press, 2011
Practical English Usage by Michael Swan, OUP, 1995

Remedial English Grammar by F.T. Wood, Macmillan, 2007

On Writing Well by William Zinsser, Harper Resource Book, 2001

Study Writing by Liz Hamp-Lyons and Ben Heasly, Cambridge University Press, 2006
Exercises in Spoken English Parts I-11, CIEFL, Hyderabad, Oxford University Press

Course Outcomes

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

agbhwbdE

Apply effective listening and speaking skills in professional and everyday conversations.

Demonstrate the techniques of effective Presentation Skills.

Evaluate and apply the effective strategies for Group Discussions.

Analyse and apply the effective strategies for Personal Interviews.

Implement essential language skills — listening, speaking, reading, and writing.

List of Practicals

Computer Assisted and Activity Based Language Learning

1.
2.
3.

Everyday Situations: Conversations and Dialogues — Speaking skills
Pronunciation, Intonation, Stress, and Rhythm
Everyday Situations: Conversations and Dialogues — Listening Skills

Activity Based Language Learning

4. Presentation Skills: Orientation & Mock Session

5. Presentation Skills: Practice

6. Group Discussions: Orientation & Mock Session

7. Group Discussions: Practice

8. Personal Interviews: Orientation & Mock Session
9. Personal Interviews: Practice
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Course Code 24HS02TH0203

Category Indian Knowledge System

Course Title Foundational Literature of Indian Civilization

Scheme & Credits L P Credits Semester
1 0 1 1

Course Outcomes
On successful completion of the course, students will be able to:

1. Understand the Indian knowledge system and its scientific approach.

2. Get introduced to the Vedic corpus and recognize the multi-faceted nature of the knowledge contained
in the Vedic corpus.

3. Understand the salient features of the philosophical systems of the Vedic and non-Vedic schools.

4. Develop a basic understanding of the ancient wisdom recorded in various Indian literary works.

Syllabus

Module 1: Overview of Indian Knowledge System
Importance of ancient knowledge, defining IKS, IKS classification framework, Historicity of IKS, Some
unique aspects of IKS.

Module 2: The Vedic Corpus
Introduction of Vedas, four Vedas, divisions of four Vedas, six Vedangas, Distinct features of Vedic life.

Module 3: Indian Philosophical Systems

Development and unique features, Vedic schools of philosophy, Samkhya and Yoga School of philosophy,
Nyaya and Vaisheshika school of philosophy, Purva-mimamsa and Vedanta schools of Philosophy, Non-vedic
philosophies: Jainism, Buddhism, and other approaches.

Module 4: Indian Wisdom Through Ages

Panchatantras, Puranas: contents and issues of interests, Itihasa: uniqueness of the two epics (Ramayana and
Mahabharata), Key issues and messages from Ramayana, Mahabharata — a source of worldly wisdom; Indian
ancient Sanskrit literature: Kalidas, Vishakadutta, Bhavbhuti, Shudraka — any one text as decided by the
course teacher.

Reference Material
1. B. Mahadevan, Vinayak Rajat Bhar, Nagendra Pavana R. N., Introduction to Indian Knowledge

System: Concepts and Applications, PHI, 2022
2. S. C. Chatterjee and D. M. Datta, An Introduction to Indian Philosophy, University of Calcutta, 1984
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Course Code 24EE01THO0301

Category Programme Core Course

Course Title Data Structures and Algorithms

Scheme & Credits L P Credits Semester
3 0 3 i

Course Outcomes:
On successful completion of the course, students will be able to:
1. Understand the concepts of data structures.
2. Apply the concepts of linear (stacks, queues, linked lists) and non-linear (trees, graphs) data
structures.
3. Implement different searching and sorting techniques.
4. Demonstrate the use and applicability of data conversion techniques
5. Devise algorithms for solving real-world problems.

Syllabus:

Module 1: (06 Hrs)

Data Structures and Algorithm Basics:

Introduction: basic terminologies, elementary data organizations, data structure operations; abstract data
types (ADT) and their characteristics. Algorithms: definition, characteristics, analysis of an algorithm,
asymptotic notations, time and space tradeoffs. Array ADT: definition, operations and representations
— row-major and column-major.

Module 2: (06 Hrs)

Stacks and Queues:

Stack ADT: allowable operations, algorithms and their complexity analysis, applications of stacks —
expression conversion and evaluation (algorithmic analysis), multiple stacks. Queue ADT: allowable
operations, algorithms and their complexity analysis for simple queue and circular queue, introduction
to double-ended queues and priority queues.

Module 3: (06 Hrs)

Linked Lists:

Singly Linked Lists: representation in memory, algorithms of several operations: traversing, searching,
insertion, deletion, reversal, ordering, etc. Linked representation of stacks and queues, header node
linked lists. Doubly and Circular Linked Lists: operations and algorithmic analysis.

Module 4: (06 Hrs)

Sorting, Searching and Hashing:

Sorting: Sorting: different approaches to sorting, properties of different sorting algorithms (insertion,
Shell, quick, merge, heap, counting), performance analysis and comparison. Searching: necessity of a
robust search mechanism, searching linear lists (linear search, binary search) and complexity analysis
of search methods. Hashing: hash functions and hash tables, closed and open hashing, rangg[pg@gion
methods (division method, mid-square method, folding), collision resolution techniques.



Module 5: (06 Hrs)

Trees:

Trees: basic tree terminologies, binary tree and operations, binary search tree [BST] and operations with
time analysis of algorithms, threaded binary trees. Self-balancing Search Trees: tree rotations, AVL tree
and operations, B+tree: definitions, characteristics, and operations (introductory).

Module 6: (06 Hrs)
Graphs:
Representation and Access: basic terminologies, representation of graphs, graph
traversals: depth first search (DFS) and Breadth first search (BFS). Path Finding
Algorithms: Dijkstra's Single Source Shortest Path (SSSP) algorithm, and Warshall-
Floyd's All Sources Shortest Path (ASSP) algorithm. Spanning Trees: Introduction,
minimum cost spanning trees, Prim’s Method and Kruskal’s Method for MSTs.

Text Book:

Data Structures and Algorithms in Java by Michael T. Goodrich, Roberto Tamassia, Michael H.
Goldwasser, John Wiley & Sons, Inc., Sixth Edition, 2014

Reference Books:
1. Data Structures and Algorithms in Java, Robert Lafore, Second Edition, Sams Publishing, 2002

2. Thomas Cormen, Charles Leiserson, Ronald Rivest and Clifford Stein, Introduction to Algorithms,
Third Edition; Prentice Hall of India; 2009

3. G. A. V. Pai; Data Structures and Algorithms: Concepts: Techniques and Application; First Edition;
McGraw Hill; 2008.
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Course Code 24EE01PR0301

Category Programme Core Course

Course Title Data Structures and Algorithms

Scheme & Credits L P Credits Semester
0 2 1 i

List of Experiments:

1.

Write Java programs that use both recursive and non-recursive functions for implementing the
following searching methods: a) Linear search b) Binary search

Write Java programs to implement the following using arrays and linked lists

3. Write Java programs to implement the following using an array. a) Stack ADT b) Queue ADT

4. Writea Java program that reads an infix expression and converts the expression to postfix form.

10.
11.

12.

(Use stack ADT).

Write a Java program that uses both a stack and a queue to test whether the given string is a
palindrome or not.

Write Java programs to implement the following using a singly linked list. a) Stack ADT b)
Queue ADT

Write a Java program to perform the following operations: a) Construct a binary search tree of
elements. b) Search for a key element in the above binary search tree. c) Delete an element
from the above binary search tree.

Write a Java program to implement all the functions of a dictionary (ADT) using Hashing.

Write Java programs that use recursive and non-recursive functions to traverse the given binary
tree in a) Preorder b) Inorder ¢) Postorder

Write Java programs for the implementation of bfs and dfs for a given graph.

Write Java programs for implementing the following sorting methods: a) Bubble sort b)
Insertion sort ¢) Quick sort d) Merge sort €) Heap sort f) Radix sort g) Binary tree sort

Write a Java program to perform the following operations: a) Insertion into a B-tree b)
Searching in a B-tree
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Course Code 24EE01THO0302

Category Programme Core Course

Course Title Computer Architecture

Scheme & Credits L P Credits Semester
3 0 3 ]

Course Outcomes:
Upon completion of this course, students will demonstrate the ability to:

1. Understand the common principles of computer architecture, multiprocessing and classify
RISC/CISC.
Develop RISC-V assembly programs by understanding instruction formats
Design the RISC -V processor datapath and control on FPGA
Apply the concept of cache and virtual memory management in computer system.
Evaluate pipelined processor performance, identify hazards, and propose solutions to
improve efficiency

gk~ wn

Syllabus:

Module-I:

Introduction to computer system and its sub modules, Introduction to RISC and CISC paradigm,
Performance Equation, Common Principles of Computer organization: Amdahl’s Law, Principle of
Locality.

Module-11:

Processor organization, instruction set (RISC-V), instruction formats, Representing Instructions in the
Computer, Translating and Starting a Program, Arithmetic for Computers: Addition and Subtraction,
Multiplication, Division, IEEE 754 floating point format.

Module-111:
Processor Design-Introduction, Datapath and control unit design, Performance Considerations, Multi-
cycle design, Micro Programmed control design, Exception Handling.

Module-1V:
Motivation for Pipelining, Clock period and CPI, Pipelined data path, graphical representation,
Pipelining Hazards.

Module-V:
Memory organization, concepts of semiconductor memory, memory management, concept of cache
and associative memories, virtual memory.

Module-VI:
. . . . P
Parallel processing concepts, multiprocessors and its characteristics, Input/output Su%%ils?eqr%: -



Interfaces and buses, 1/0 Operations, Designing 1/0 Systems, Overview of Domain-Specific
Architectures

Text Books:
1. Computer Organization and Design RISC-V Edition - The Hardware/Software Interface, David A.

Patterson, John L. Hennessy, 2™ Edition, 2021.

Reference Books:
1. Computer Architecture and Organization; J. P. Hayes; Third Edition (Fifth Reprint), McGraw Hill,

2012.
2. Computer Architecture And Parallel Processing; Kai Hawang, Faye A. Briggs, McGraw Hill, 2012
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Course Code 24EE01PR0302

Category Programme Core Course

Course Title Computer Architecture Lab

Scheme & Credits L P Credits Semester
0 2 1 ]

List of Experiments:

1.

To design and integrate ALU and ALU control unit of RISC-V processor together and test it
using a test bench. Encode the instructions to be executed by ALU and generate these encoded
test vectors to control the ALU operations. Supply random test inputs from test bench to check
the results using Vivado and FPGA.

Integrate register Files, ALU control, ALU together. Write a top module to connect these
modules using wires in Verilog HDL. Demonstrate any one type of RISC-V instruction. Ensure
the register files are getting initialized with the correct data and encoded instructions. Uses test
bench to generate the relevant test vectors.

Write a top module to connect the instruction memory, data memory, register files, ALU and
ALU control together. Encode one logical and one arithmetic instruction in the instruction
memory. Initialize the data memory fields with the data. Verify the instructions fetch process
from instruction memory. Write a Verilog test bench to verify arithmetic and logical instructions
by applying suitable test cases and control signals.

Write a control path in Verilog HDL to control the execution of the data path of MIPS
instructions in experiment3. Analyze the control signals for S type, R type and I type instructions
using a suitable test bench.

Encode the assembly program in instruction memory with at least 1 R-type, 1 immediate type
and 1 branch-type instruction in the memory. Demonstrate the execution of this program using
Vivado tool and FPGA.
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Course Code 24EE01THO0303

Category Basic Science Course

Course Title Discrete Mathematics

Scheme &Credits L P Credits Semester
3 0 3 1]

Course Outcomes:
On successful completion of the course, students will be able to
1. Comprehend modular arithmetic, recurrence relations, generating functions to solve problems.
2. Understand a given problem of graph network and solve with techniques of graph theory.
3. Realize the lattice as algebraic structure and use it for pattern recognition in cryptography.
4. Apply groups and fields in coding theory.

Syllabus:

Module I (7Hrs) Modular Arithmetic:

Modular Arithmetic, Euclid’s Algorithm, Primes, Fermat’s Algorithm, Euler’s Theorem, Linear
Congruences, Chinese Remainder Theorem, Application to Cryptography.

Module 11 (8Hrs) Combinatorics:

Addition and multiplication rules in combinatories, Linear and circular permutation, Combination,
Inclusion and Exclusion Principle, recurrence relations, generating function, examples using ordinary
power series and exponential generating functions.

Module 111 (7Hrs) Graph Theory:
Graphs and their properties, Degree, Connectivity, Path, Cycle, Sub-Graph, Isomorphism, Eulerian
and Hamiltonian Walks, Graph Coloring, Coloring maps and Planar Graphs, Perfect Graph.

Module 1V (7Hrs) Lattice theory:
Lattices as partially ordered set, Definitions and Examples, some properties of Lattices, Lattices as
algebraic system, sub lattices, direct product, homomorphism, some special Lattices.

Module V (7Hrs) Groups and Fields:
Group definitions and examples, cyclic group, permutation groups, subgroups and homomorphism,
co-sets, Lagrange's theorem, Finite field.

Text Books:

1. Seymour Lipschutz and Marc Lars Lipson Adapted by Varsha H. Patil, Discrete Mathematics,
Revised 3rd edition Schaum’s outlines, Tata McGraw-hill Publication

2. J.P.Tremblay and R. Manohar; Discrete Mathematical Structures with Applications to Computer
Science; TataMcGraw-hill Publication. 65|Page



Reference Books:

1. 1.Kenneth H. Rosen, Discrete Mathematics and its Applications, 8" edition Tata McGraw —
Hill

2. Susanna S. Epp, Discrete Mathematics with Applications, 4th edition, Wadsworth Publishing
Co.Inc.

3. CL Liuand D P Mohapatra, Elements of Discrete Mathematics A Computer Oriented
Approach, 3rd Edition by, Tata McGraw —Hill.

66|Page



Course Code 24EE01THO0304

Category Programme Core Course

Course Title Digital Signal Processing

Scheme & Credits L P Credits Semester
3 0 3 i

Course Outcomes:
At the end of this course, students will demonstrate the ability to

1. Describe discrete-time signals in different forms and analyze the behavior of Linear Time-
Invariant (LTI) systems in the frequency domain.

2. Apply Z-transform techniques to process signals in various discrete-time systems, and
interpret their system behavior.

3. Design and implement Finite Impulse Response (FIR) and Infinite Impulse Response (1IR)
filters, and evaluate their performance to ensure they meet expected system specifications.

4. Analyze finite word-length effects due to rounding and truncation, examine the impact of
multi-rate signal processing, and understand the fundamentals of DSP processors.

Syllabus:

Module I (5 Hrs):
Discrete Time Fourier Transform (DTFT): Analysis of LTI system using DTFT, block diagram and
signal flow graph representation of linear constant coefficient difference equations.

Module 11 (7 Hrs):
Z-transform: Z-transform and its properties, analysis of LTI discrete time system using Z transform,
Relation between Laplace and Z transform, Inverse Z-transform, Unilateral Z- transform.

Module-111 (7 Hrs):

Discrete Fourier Transform (DFT): Frequency Domain sampling, DFT and its properties, filtering of
long data sequences using overlap-save method and overlap-add method, Radix-2 Fast Fourier
Transform (FFT) algorithms.

Module 1V (08 Hrs):

Design of FIR filter: Digital filter concepts, FIR filters Design techniques: Fourier series, Windows

(Rectangular, Bartlett, Hanning, Hamming, Blackman, Kaiser) and Optimal frequency sambpling,
7|Page

structures for FIR systems



Module V (5 Hrs):
Design of IIR filter: Impulse invariance transformation, Bilinear Transformation, Design of
Butterworth and Chebyshev filters, structures for IR systems.

Module VI (5 Hrs):

DSP hardware, Finite word length effects, Multirate signal processing: Quantization by truncation and
Rounding, Quantization of Input data and filter coefficients, Digital Signal Processing applications,
introduction to DSP processors, multirate signal processing.

Text Book:
1. Digital Signal Processing: Principles, Algorithms & Applications, John G. Proakis & Dimitris
G. Manolakis, PHI, 4th Edition

Reference Book:
1. Digital Signal Processing: AComputerbased Approach, Sanjit K. Mitra, 4th Edition Mc-
GrawHill.
2. Discrete Time Signal Processing, Alan V. Oppenheim & Ronald W. Schafer, 3rdEdition,
Pearson.
Digital Signal Processing, Thomas J. Cavicchi, Wiley Publication, Student Edition.
4. Digital Signal Processing, A NagoorKani, 2nd Edition Mc-Graw Hill.
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Course Code

24EE01PR0304

Category Programme Core Course

Course Title Digital Signal Processing Lab

Scheme & Credits L P Credits Semester
0 2 1 i

Course Outcomes:

At the end of this course, students will demonstrate the ability to

1. Describe discrete-time signals in different forms and analyze the behavior of Linear Time-
Invariant (LTI) systems in the frequency domain.

2. Apply Z-transform techniques to process signals in various discrete-time systems, and

interpret their system behavior.

3. Design and implement Finite Impulse Response (FIR) and Infinite Impulse Response (IIR)
filters, and evaluate their performance to ensure they meet expected system specifications.

4. Analyze finite word-length effects due to rounding and truncation, examine the impact of
multi-rate signal processing, and understand the fundamentals of DSP processors.

Syllabus:

Experiments based on 24EE01THO0304 (Digital Signal Processing) Syllabus.
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List of Experiments

1. Generate and visualize basic discrete-time signals (unit step, impulse, ramp, sinusoidal,
exponential).

Perform linear convolution and circular convolution of signals and compare the results.
Compute and analyze frequency response of a given LTI system using DFT/FFT.

Compute Z-transform and its inverse for given discrete-time signals.

Analyze the stability of a system by plotting poles and zeros using the Z-plane representation.

© 0o~ w D

Design and implement FIR filters using the windowing method (Hamming, Hanning,

Blackman) and analyze their frequency response.

7. Design and implement IIR filters using the bilinear transformation and impulse invariance
method.

8. Compare the performance of FIR and IIR filters in terms of magnitude response, phase
response, and stability.

9. Analyze the effects of quantization, truncation, and rounding on digital signal processing.

10. Implement downsampling (decimation) and upsampling (interpolation) techniques and observe
their impact on signal properties.

11. Implement basic DSP operations (filtering, FFT, convolution) using a DSP processor (like

TMS320C67xx, ARM Cortex DSP).

Summary of Tool :

Experiment Category Software Tools Hardware Platforms

Signal Generation & Analysis | MATLAB, Python --

Z-Transform Analysis MATLAB, Python --

Filter Design (FIR/IIR) MATLAB, GNU Radio FPGA, DSP Processors

Multi-Rate Signal Processing MATLAB, Python, GNU | DSP Kit, FPGA

Radio
Real-Time DSP | Code Composer Studio, Xilinx | TMS320C67xx, ARM Cortex
Implementation Vivado




Course Code 24EE01THO0305-01

Category Multidisciplinary Minor -1

Course Title Basics of Chip Design using Verilog HDL

Scheme & Credits L P Credits Semester
3 0 3 11

Course Outcomes:
Upon completion of this course, students will demonstrate the ability to:
1. Realize the digital systems using Verilog HDL
2. Apply the testing strategies using HDL
3. Write a synthesizable HDL code for EDA tools
4. Analyze the timing issues in digital systems
5. Implement the digital systems on FPGA platforms.

Syllabus:

Module 1 (6 Hrs):
Digital System Design Flow, FPGA Architecture, Introduction to FPGA Development Board,
Introduction to HDL, Basic Language Elements, Syntax and Semantics of HDL

Module Il (8 Hrs):

Gate level, Dataflow and Behavioral Modeling for combinational circuits like Multiplexer, De-
multiplexer, Encoder-Decoder, Flip-Flop, Counter, Writing Test Benches and Handling Text
files to test the Circuits.

Module 111 (6 Hrs):

Design and Analysis of Standard Combinational Blocks, Algorithm to Architectural
Translation for Arithmetic Circuits-Adders, Subtractor, Multiplier, Divider, Shifter, ALU
and Comparator

Module 1V (6 Hrs):
Design and analysis of standard sequential blocks, Finite State Machine Design.

Module V (6 Hrs):
Design of Data Path and Control unit with Case Studies.

Module VI (6 Hrs):

Logic Synthesis and Optimization Techniques for Area, Power and Delay, Timing analysis-
Setup and Hold Violations, Synthesis of HDL code on FPGA platforms, Concepts of Critical
Path Delay

71|Page



Text Book:

1. Verilog HDL: A Guide to Digital Design and Synthesis; Samir Palnitkar, Prentice Hall
PTR; 2nd Edition

2. Fundamentals of Digital Logic with Verilog; Stephen Brown and ZvonkoVranesic;
McGraw Hill, 2nd Edition

Reference Books:

1. Digital Systems Design Using Verilog; Charles Roth, Lizy K. John, ByeongKil Lee;
Cengage Learning 2nd Edition

2. A Verilog HDL Primer: J Bhaskar; Star Galaxy Publishing; 2" Edition.
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Course Code 24EE01THO0305-02

Category Multidisciplinary Minor -2

Course Title Introduction to 10T system Design

Scheme & Credits L P Credits Semester
3 0 3 i

Course Outcomes:
1. Understand the 10T reference Model and different element used in it.
2. lllustrate Python Programming for l1oT
3. Analyze the role of different elements in 10T as a system in different use cases.
4. Propose a solution to a real-world problem using the 10T framework
5. Evaluate the engineering feasibility of the solutions’/ Use cases.

Syllabus:

Module 1:

Introduction to Internet of Everything, loT Reference Model, Different 1oT models, Elements in loT
Infrastructure

Module 2:

loT Infrastructure Elements and their roles at Different Layer in 10T Reference Model, Devices/
Function of elements in 10T Sensors, Controllers, Network, Cloud, User Applications and Data
Analytics

Module 3:

Logical Design using Python- Introduction, Installing Python, Python Data Types and Data
structures, Control flow, Functions, Modules, File Handling, Operations, Classes, Python Packages
of Interest for loT.

Module 4:
Perception Layer, Network Layer, Application Layer Architecture in 10T system, Resources used at
Perception Layer, Network Layer, Application Layer.

Module 5:
Use cases of 10T Systems builds across Raspberry Pi/ Arduino Uno/Nano 10T/ ESP32 / Node MCU/
PI-PICO H/W variants etc,

Text Book:

1.Internet of Things Principles and Paradigms, Rajkumar Buyya and Amir Vahid Dastjerdi, Morgan
Kaufman, Elsevier 2016 1% Edition

2.Python Programming using Problem Solving Approach, Reema Thareja, 2017,

OXFORD University Press
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Reference Books:

1.Internet of Things Principles, Paradigms and Application of 10T, Joseph Kofi Wireko,
2.Kaml Hiran, BPB Publications 2020 1% Edition

3.Arduino NanoBLE/ Nano 3310T Application notes
4.Espressif Application notes ESP32/ESP8266/Node MCU Raspberry Pi- PICO application

notes
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Syllabus of IV Semester

Course Code 24EE01THO0401

Category Programme Core Course

Course Title Embedded System Design

Scheme & Credits L P Credits Semester
3 0 3 \Y]

Course Outcomes:
On successful completion of the course, students will be able to:
1. Understand the architecture and organization of Cortex microcontroller and its programming.
2. Acquire the knowledge, techniques and skill to integrate microcontroller hardware and
software.
3. Analyse the concept of real time operating system architecture.
4. Apply microcontroller-based Embedded system knowledge to real world application.

Syllabus:

Module I: (05 Hrs)
Introduction to embedded System, RISC Principles, ARM Processor Families, AMBA Bus
Architecture.

Module I1: (06 Hrs)

The Cortex - M processor: Simplified view block diagram, programming model — Registers,
Operation modes, Exceptions and Interrupts, Reset Sequence, Instruction Set, Pipeline, Bus, Priority,
Vector Tables, Interrupt Inputs and Pending behavior, Fault Exceptions, Supervisor and Pendable
Service Call, Nested Vectored Interrupt Controller.

Module 111: (06 Hrs)
Introduction to the Cortex microcontroller software interface standard (CMSIS), Interfacing of GPIOs,
Timers, ADC, PWM.

Module 1V: (06 Hrs)
Communication Protocols: 12C, SPI, UART, MODBUS, USB and its Interfacing with Cortex - M
Microcontrollers.

Module V: (06 Hrs)

RTOS Concepts-Critical section, Shared Resources, Context Switching, Pre-emptive and non-pre-
emptive Schedulers, Priority Inversion, Mutual exclusion, Synchronization, Inter task communication
mechanisms.

Module VI: (06 Hrs)
Structure of uCOS-II: Introduction to uCOS-I1-, kernel structure, Task States, Inter task



communication, Task Scheduling, Task Synchronization, Critical section, Shared Resources, Context
Switching, Priority Inversion, Mutual exclusion. Introduction to embedded Linux.
Text books:
1.The Definitive Guide to the ARM Cortex-MO0: Joseph Yiu, Elsevier, (1/E) 2011.
Reference Books:
1. Freescale ARM Cortex-M Embedded Programming, Mazidi and Naimi ARM
2. An embedded software primer: David E Simon, Pearson education Asia, 2001
3. Micro C/OS Il The Real Time Kernel: Jean J. Labrosse, CMPBooks,(2/E) 2002

4. Embedded Linux Primer: christopher Hallinan, Pearson (1/E) 2007
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Course Code 24EE01PR0401

Category Programme Core Course

Course Title Embedded System Design Lab

Scheme & Credits L P Credits Semester
0 2 1 v

Experiment List:
PART-A:

Conduct the following experiments by writing Assembly Language Program (ALP) using ARM
Cortex MO Registers using an evaluation board/simulator and the required software tool.

1Write an ALP to multiply two 16-bit binary numbers.

2 Write an ALP to find the sum of first 10 integer numbers

3. Write an ALP to find factorial of a number.

4. Write an ALP to add an array of 16-bit numbers and store the 32-bit result in internal RAM
5. Write an ALP to add two 64-bit numbers.

6. Write an ALP to find the square of a number (1 to 10) using look-up table.

7. Write an ALP to find the largest/smallest number in an array of 32 numbers.

8. Write an ALP to arrange a series of 32-bit numbers in ascending/descending order.

9. Write an ALP to count the number of ones and zeros in two consecutive memory locations. 10.
Write an ALP to Scan a series of 32-bit numbers to find how many are negative.
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PART-B:

Conduct the following experiments on an ARM CORTEX MO evaluation board using evaluation
version of Embedded 'C' & Keil Uvision-5 tool/compiler.

1. Display “Hello World” message using Internal UART.

2.

Interface and Control a DC Motor.

. Interface a Stepper motor and rotate it in clockwise and anti-clockwise direction.

. Determine Digital output for a given Analog input using Internal ADC of ARM controller.

. Interface a DAC and generate Triangular and Square waveforms.

. Interface a 4x4 keyboard and display the key code on an LCD.

. Using the Internal PWM module of ARM controller generate PWM and vary its duty cycle.
. Demonstrate the use of an external interrupt to toggle an LED On/Off.

. Display the Hex digits 0 to F on a 7-segment LED interface, with an appropriate delay in

between.

10. Interface a simple Switch and display its status through Relay, Buzzer and LED.

78|Page



Course Code 24EE01THO0402

Category Programme Core Course

Course Title Operating System

Scheme & Credits L P Credits Semester
3 0 3 Y]

Course Outcomes:

After completion of the course student will be able to:
1. Understand the fundamental concepts and functions of operating systems.
2. Analyze process management, scheduling algorithms, and thread synchronization techniques.

3. Evaluate memory management strategies, including virtual memory and memory protection.

4. Implement file systems, disk scheduling algorithms, and device management techniques.

5. Analyze the principles of virtualization, types of virtual machines, their implementations, and
the role of virtualization in modern operating systems, including mobile OS like iOS and
Android

Syllabus:

Module I: Introduction to Operating Systems: Overview of operating systems, Role, and functions of
operating systems, Types of operating systems, Historical perspective, Operating system structure and
components.

Module 11: Process Management, Scheduling Algorithms, Process Synchronization, Threads, and
Deadlocks: Process concept and management, Process states and transitions, Process scheduling
algorithms, CPU scheduling, Process synchronization and concurrency, Inter-process communication,
Deadlock detection and prevention, Resource allocation and management, Multiprogramming and
multitasking.

Module I11: Memory Management: Memory hierarchy, Memory allocation strategies, Virtual
memory concept, Paging and segmentation, Memory protection and addressing, Memory management
unit (MMU).

Module 1V: File Systems and 1/O Management: File system organization and structure, File system
implementation techniques, File system operations, Disk scheduling algorithms, Device management

and drivers, Input/output operations and buffering.

Module V: Virtual Machines — History, Benefits and Features, Building Blocks, Types of Virtual
ICIEEGE
Machines and their Implementations, Virtualization and Operating-System Components; Mobile OS



—i0S and Android.

Text Books:

1. Abraham Silberschatz, Peter Baer Galvin and Greg Gagne, “Operating System Concepts” II,
10th Edition, John Wiley and Sons Inc., 2018.

2. Andrew S Tanenbaum, “Modern Operating Systems”, Pearson, 5th Edition, 2022 New Delhi.

References:

1. Ramaz Elmasri, A. Gil Carrick, David Levine, “ Operating Systems — A Spiral Approach”,
Tata McGraw Hill Edition, 2010.

2. William Stallings, “Operating Systems: Internals and Design Principles”, 7th Edition, Prentice
Hall, 2018.

3. Achyut S. Godbole, Atul Kahate, “Operating Systems”, McGraw Hill Education, 2016.
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Course Code 24EE01PR0402

Category Programme Core Course

Course Title Operating System Lab

Scheme & Credits L T P Credits Semester
0 0 2 1 Y]

List of Experiments

Experiment 1: Basic OS Commands

Objective: Familiarize students with basic OS commands and their usage.

Tasks:

el e

Navigate the filesystem using cd, Is, pwd, mkdir, rmdir.
Manage files using touch, rm, cp, mv.

View file contents with cat, more, less, head, tail.

Use file permissions and ownership commands: chmod, chown.

Experiment 2: Shell Scripting Basics

Obijective: Introduce students to writing and executing basic shell scripts.

Tasks:

o0

Write a script to display "Hello, World!™.

Write a script to accept user input and display it.
Write a script to perform basic arithmetic operations.
Write a script to check if a file exists.

Write a script to display the current date and time.

Experiment 3: Process Management

Objective: Understand process creation, management, and termination.

Tasks:

AR A

Use commands ps, top, htop to monitor processes.

Create background and foreground processes using & and fg, bg.
Use kill, pkill, and killall to terminate processes.

Write a script to create child processes using fork() (C program).
Write a script to handle zombie and orphan processes (C program).
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Experiment 4: Inter-process Communication (IPC)

Objective: Explore various IPC mechanisms.

Tasks:

aorwdE

Implement communication using pipes.

Use named pipes (FIFOs) for communication between unrelated processes.
Implement message passing using message queues.

Use shared memory for communication.

Implement synchronization using semaphores.

Experiment 5: Memory Management

Objective: Understand memory allocation and management.

Tasks:

o E

Write a program to simulate first-fit, best-fit, and worst-fit memory allocation.
Implement paging and demonstrate page replacement algorithms (FIFO, LRU).
Use malloc(), calloc(), realloc(), and free() in C for dynamic memory allocation.
Monitor memory usage using commands like free, vmstat, top.

Experiment 6: File Systems and 1/0 Management

Objective: Explore file systems and basic 1/0O operations.

Tasks:

SARE A

Use commands to mount and unmount file systems: mount, umount.

Explore file system hierarchy and structure.

Implement basic file operations (open, read, write, close) using system calls in C.
Write a program to simulate file allocation methods (contiguous, linked, indexed).
Monitor disk usage using df, du.

Experiment 7: Deadlock Detection and Avoidance

Objective: Understand deadlock concepts and implementation.

Tasks:

1.
2.

Write a program to simulate deadlock detection algorithm.
Implement the Banker's algorithm for deadlock avoidance.

Experiment 8: Scheduling Algorithms

Objective: Explore CPU scheduling algorithms.

Tasks:

Implement various scheduling algorithm. 82|Page



Course Code 24EE01THO0403

Category Programme Core Course

Course Title Design and Analysis of Algorithms

Scheme & Credits L P Credits Semester
3 0 3 Y]

Course Outcomes:

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

1. Understand mathematical formulation, complexity analysis and methodologies to solve the
recurrence relations for algorithms.

2. Apply Divide and Conquer algorithms and use them in examples

3. Formulate Greedy Methodology and use them in real life examples.

4. Design Dynamic programming and Backtracking Paradigms to solve real-life problems.

5. Design solutions using standard approaches comprehending NP class problems.

Syllabus:

Module I: (06 hrs)

Mathematical foundations for arithmetic and geometric series, Principles of designing algorithms and
complexity calculation, Asymptotic notations for analysis of algorithms, worst case and average case
analysis, amortized analysis and it's applications.

Module I1: (06 hrs)
Divide and Conquer- Introduction to Divide and Conquer, Min Max Problem, Maximum sub-array
problem, Closest pair of points problems, convex hull problem.

Module I11: (06 hrs)
Greedy method — basic strategy, fractional knapsack problem, Minimum cost spanning trees, activity
selection problem, find maximum sum possible equal to sum of three stacks.

Module 1V: (06 hrs)

Dynamic Programming -basic strategy, Bellmen ford algorithm, all pairs shortest path, multistage
graphs, optimal binary search trees, traveling salesman problem, Longest Common Subsequence
problem.

Module V: (06 hrs)

Basic Traversal and Search Techniques, connected components, backtracking basic strategy, 8-
Queen's problem, sum of subset problem, Introduction to Approximation algorithm.

Module VI: (05 hrs)

NP-hard and NP-complete - basic concepts, non-deterministic algorithms, NPhard and NP complete
decision and optimization problems, polynomial reduction,vertex cover problem, clique cover
problem.
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Text Books
1. Thomas H. Cormen et.al; “Introduction to Algorithms”; 3 Edition; Prentice Hall, 2009.
2. Horowitz, Sahani and Rajasekaram; “Computer Algorithms”, Silicon Press, 2008.
3. Brassard and Bratley; “Fundamentals of Algorithms”, 1 Edition; Prentice Hall, 1995.
Reference Books

1. Parag Himanshu Dave, Balchandra Dave, “Design and Analysis of Algorithms”
Pearson Education, O'relly publication

2. Richard Johnsonbaugh, “Algorithms”, Pearson Publication, 2003.
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Course Code 24EE01THO0404

Category Programme Core Course

Course Title Fundamentals of Al and Machine Learning

Scheme & Credits L P Credits Semester
3 0 3 \Y]

Course Outcomes:
On successful completion of the course, students will be able to:
1. Analyze different Al problem-solving strategies, including search algorithms and game-
playing techniques, to determine their effectiveness in various scenarios.
2. Perform exploratory data analysis to prepare datasets for machine learning models.
3. Implement and analyze supervised and unsupervised learning algorithms on a given data set.
4. Evaluate and interpret the performance of machine learning models using evaluation metrics
and inference techniques to derive meaningful insights.
5. Apply appropriate Al and machine learning techniques to solve real-world problems by
selecting suitable models, algorithms, and optimization strategies.

Syllabus:
Module 1: (5 Hrs)
Foundations of Al: Overview of Al and its applications, Intelligent Agents, Problem Solving:
Uninformed and Informed Search, Local search, Constraint Satisfaction Problems, Game Trees:
Minimax and Alpha-Beta Pruning.

Module 2: (6 Hrs)

Knowledge Representation and Reasoning:

Propositional and first-order logic, Inference methods and rule-based systems, Probabilistic
Reasoning: Probability theory, Bayesian networks, and decision theory, Naive Bayes classifier; Bayes
optimal classifiers, Maximum Likelihood Estimation, MAP;

Module 3: (7 Hrs)

Foundations for ML and EDA: Introduction to machine learning and its types, parametric vs non-
parametric models, machine Learning pipeline. Exploratory Data Analysis- Data Cleaning, Handling
Missing Values, Outlier Detection, Feature Selection Techniques, Feature Scaling and Transformation,
Handling Imbalanced Data, Dimensionality Reduction (PCA)

Module 4: (9Hrs)

Supervised learning algorithms: Gradient Descent, Linear and Logistic Regression, Multivariate and
Polynomial Regression — Bias/Variance Trade-off, overfitting and under fitting, Regularization.
Decision Trees and Random Forests. Support Vector Machines, K-Nearest Neighbors.

Module 5: (8 Hrs)

Unsupervised learning & Model Evaluation: K-means clustering, Hierarchical Clustering,
DBSCAN, Anomaly Detection: Isolation Forests, One-Class SVM.

Evaluation and Model Selection: Performance Metrics: Accuracy, Precision, Recall, F1-score,
Confusion Matrix, ROC & AUC Curves, Evaluation Measures, Cross-Validation techniques.
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Text Book:

1. Machine learning, by Mitchell Tom, First edition, McGraw Hill, 1997.

2. Atrtificial Intelligence: A Modern Approach by Stuart Russell, Peter Norvig, Third edition,
Pearson, 2009.

Reference Books:

1. Introduction to Artificial Intelligence by Nikhil Sharma, Josh Hug, Jacky Liang, and Henry Zhu,
University of California, Berkeley.

2. The Elements of Statistical Learning Data Mining, Inference, and Prediction by Trevor Hastie,
Robert Tibshirani, Jerome Friedman, Second Edition, Springer, 2009.

3. Machine Learning: A Probabilistic Perspective by Kevin P. Murphy, Francis Bach; MIT Press,
2012.
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Course Code 24EE01PR0404

Category Programme Core Course

Course Title Fundamentals of Al and Machine Learning Lab

Scheme & Credits L T P Credits Semester
0 0 2 1 Y]

List of Experiments:

Lab-01: Implementing Search Algorithms for Problem Solving

Lab-02: Knowledge Representation and Decision-Making using Bayesian Networks
Lab-03: Implement data preprocessing techniques on the given dataset.

Lab-04: Perform Dimensionality Reduction using Principal Components Analysis (PCA).

Lab-05: Implement linear regression algorithm (Single, Multiple variable and polynomial) using
benchmark datasets and evaluate the performance of linear regression using evaluation
measures.

Lab-06: Implement the following algorithms to perform the task of classification on the given
datasets and evaluate the performance of algorithms using evaluation measures.

a) Logistic Regression
b) Decision Tree

c) Random Forest

d) K-nearest Neighbor

Lab-07: Build and implement an image classifier using Support Vector machine (SVM) algorithm
and evaluate the performance of the trained model algorithms using k-fold cross-validation.

Lab-08: Build and develop a model for document classification using probabilistic machine learning
algorithms.
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Lab-09: Implement the K-means clustering algorithm to perform image segmentation and compare its
performance with different numbers of clusters (k) using various evaluation metrics such as
silhouette score, Davies-Bouldin index, and within-cluster sum of squares (WCSS).

Lab-10: Perform the comparative analysis of ensemble learning techniques on classification tasks.

Lab-11: A Capstone Project: Students are required to utilize the knowledge and competencies gained
throughout the course to address a practical real-world challenge or investigate a substantial
research query within the realm of machine learning.
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Course Code 24EE01PR0407

Category Vocational and Skill Enhancement Course

Course Title Software Laboratory Practice-I

Scheme & Credits L P Credits Semester
0 2 1 \Y/

Course Objective:

The primary objective of this course is to provide hands-on experience in data visualization using
Python. The course aims to equip students with the necessary skills to effectively represent data
using various visualization techniques and libraries.

Course Outcomes (COs):

By the end of this course, students will be able to:

CO1: Understand the fundamental concepts of data visualization and its importance in data analysis.
CO2: Implement basic and advanced visualization techniques using Python libraries like Matplotlib,
Seaborn, and Plotly.

CO3: Analyze and interpret real-world datasets using effective graphical representation.

CO4: Develop interactive and dynamic visualizations for better data-driven insights.

CO5: Build a complete data visualization project integrating multiple visualization techniques.

Svllabus: List of Experiments:

1. Introduction to Data Visualization and Setup of Python Environment

a. Installing Python, Jupyter Notebook, and necessary libraries (Matplotlib, Seaborn,
Plotly, Pandas).

b. Introduction to basic plotting techniques.
2. Creating Basic Charts Using Matplotlib

a. Implementing line plots, bar charts, scatter plots, and histograms.

b. Customizing plots with labels, legends, colors, and markers.
3. Exploratory Data Analysis (EDA) Using Pandas and Matplotlib

a. Loading datasets using Pandas.

b. Visualizing distributions, trends, and relationships in data.
4. Advanced Data Visualization Using Seaborn

a. Creating heatmaps, pair plots, violin plots, and swarm plots.

b. Understanding categorical vs. numerical data visualization.
5. Time Series Data Visualization Using Matplotlib and Seaborn

a. Plotting time-series data using line charts.
b. Applying rolling statistics and trend analysis. 89|Page



6. Interactive Data Visualization Using Plotly
a. Creating interactive bar charts, line graphs, and scatter plots.
b. Implementing hover effects and tooltips for better interactivity.
7. Geospatial Data Visualization Using Folium and Plotly
a. Plotting geographical data using maps.
b. Adding layers and markers to visualize spatial distributions.
8. Multivariate Data Visualization for Correlation Analysis
a. Creating pair plots, correlation heatmaps, and joint plots.
b. Understanding how multiple variables interact in datasets.
9. Real-World Dataset Visualization and Storytelling with Data
a. Selecting a dataset and visualizing insights using multiple techniques.
b. Creating a dashboard-like presentation of findings.
10. Mini Project: Building a Data Dashboard Using Streamlit
a. Developing an interactive web-based dashboard for data visualization.
b. Integrating different types of charts and user inputs.

Textbooks:

1. "Python Data Visualization Cookbook" — Igor Milovanovic, Dimitry Foures, Giuseppe
Vettigli (Packt Publishing)

2. "Python for Data Analysis" — Wes McKinney (O'Reilly Media)
3. "Data Visualization with Python and JavaScript" — Kyran Dale (O'Reilly Media)
4. "Matplotlib for Python Developers" — Sandro Tosi (Packt Publishing)
Reference Books:
1. "Python Data Science Handbook" — Jake VanderPlas (O'Reilly Media)
2. "Data Visualization with Python: Create Stunning Charts and Plots" — Mario Dobler (Apress)
3. "Interactive Data Visualization with Python" — Abha Belorkar (BPB Publications)
4. "Hands-On Data Visualization with Bokeh" — Kevin Jolly (Packt Publishing)
5. "Seaborn Quick Start Guide" — Rahul Agarwal (Packt Publishing)

The All-in-one software tool for Software Laboratory Practice-1 (Data Visualization using
Python) course is: Jupyter Notebook (Anaconda Distribution)
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Course Code 24EE01THO0405-01

Category Multidisciplinary Minor -2

Course Title MIPS Processor Design and Testing

Scheme & Credits L P Credits Semester
3 0 3 \Y]

Course Outcomes:
Upon successful completion of this course, students will be able to:

1. Understand the architecture and working of a single-cycle and multi-cycle MIPS
processor, including the data path and control path design.

2. Design individual components of the MIPS processor in Verilog HDL and integrate
them into a complete processor.

3. Implement and simulate the MIPS data path and control unit in Verilog HDL on
FPGA:S.

4. Develop testbenches in Verilog HDL to verify the functionality of individual modules
and the integrated processor.

5. Perform step-by-step debugging and testing of a MIPS processor using waveform
analysis and behavioral simulation.

Syllabus:

Module-1: Introduction to MIPS Processor and Design Flow

Introduction to computer system and its sub modules, Introduction to RISC and CISC paradigm,
overview of the MIPS Instruction Set Architecture (ISA), registers, instruction formats, and addressing
modes, single-cycle and multi-cycle execution, breakdown of the MIPS data path into instruction fetch,
decode, execute, memory, and writeback stages.

Module-I1: Designing the MIPS ALU and Register File
Hardware modeling for Arithmetic and logical operations performed by the MIPS ALU,
implementation of a register file, testbench creation for verifying the ALU and register file operations.

Module-111: Instruction Fetch and Decode Stage Implementation

The instruction fetch stage, design of program counter (PC) and instruction memory components,
instruction decode stage, generation of control signals, Integration of the

instruction memory with the register file.

Module-1V: Execution, Memory, and Writeback Stages

Implementation of the execution stage, ALU operation and branching logic, memory access stage,
design of control logic for load store instructions, implementation of write back stage, testing of R-
type, I-type, and J-type instructions using data and control path.

Module-V: Integration and Testing of Single-Cycle MIPS Processor
Assembling the complete single-cycle MIPS processor, develop a complete Verilog testbench for the
entire processor, run test programs, and debug issues that arise during simulation, analyze timing



diagrams and waveforms using simulation tools.

Module-VI

Overview of Pipelining and Parallel processing concepts, multiprocessors and its characteristics,
Input/Output Subsystem:-Interfaces and buses, 1/0 Operations, Designing 1/0 Systems, Overview of
Domain-Specific Architectures

Text Books:
1. Computer Organization and Design Edition - The Hardware/Software Interface, David A.
Patterson, John L. Hennessy, 5" Edition, 2014.

Reference Books
1. Computer Architecture and Organization; J. P. Hayes; Third Edition (Fifth Reprint), McGraw
Hill, 2012.
2. Computer Architecture And Parallel Processing; Kai Hawang, Faye A. Briggs, McGraw Hill,
2012
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Course Code 24EE01THO0405-02

Category Multidisciplinary Minor -2

Course Title Programming for Environmental loT

gcrr;fjrirt]: & L P Credits Semester
3 0 3 \Y]

Course Outcomes

1. Explain the fundamental principles, classifications, and performance parameters of
environmental sensors including sensitivity, specificity, accuracy, and linearity.

2. Differentiate between various types of actuators and describe their roles and complementary
functions alongside sensors in environmental monitoring systems.

3. Demonstrate the ability to interface digital and analog sensors and actuators with Raspberry Pi,
including push-buttons, displays, and cameras for environmental applications.

4. Develop environmental monitoring applications using ESP8266 by interfacing sensors,
actuators, and peripherals, while implementing debouncing and edge detection.

5. Build and optimize 10T-based dashboards for remote environmental data visualization, while
handling errors, reducing power and data usage, and ensuring reliable data transmission.

Module 1: Sensors for Environmental Monitoring

Classification of Sensors, Sensitivity, Specificity, Range, Precision, Accuracy and Resolution,
Threshold and Linearity/non-Linearity

Module 2: Actuators for Environmental Monitoring

Definition and role of actuators in 10T, Types of actuators: electrical, mechanical, hydraulic,
pneumatic, Actuators vs sensors: complementary functions

Module 3: Interfacing with Raspberry Pi

Understanding GPIO pins, Input/Output configuration, push-button interface, Debouncing and edge
detection, Interfacing digital and analog sensors, actuators, display, camera for environmental
applications

Module 4: Interfacing with ESP8266

Understanding GPIO pins, Input/Output configuration, push-button interface, Debouncing and edge
detection, Interfacing digital and analog sensors, actuators, display, camera for environmental
applications

Module 5: Displaying Sensor Data Remotely

Creating real-time dashboards on loT platform, Triggering alerts or event, Error Handling and
Optimization: Reconnecting on failure, Minimizing power and data usage, Data transmission intervals
and timing.
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Text Books:

1. Raspberry Pi for Python Programmers Cookbook, Tim Cox, Packt Publishing Limited; 2nd Revised
edition, 2016.

2. Espressif Application notes ESP32/ESP8266/Node MCU
Reference Books:

1. Internet of Things Principles, Paradigms and Application of 10T, Joseph Kofi Wireko, Kaml
Hiran, BPB Publications 2020 1% Edition

2. Raspberry Pi User Guide, EbenUptonand Gareth Halfacree, John Wiley& Sons, 2016.
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Course Code

24SM05TH0401

Category HSSM

Course Title Innovation and Entrepreneurship

Scheme & Credits L T P Credits Semester
1 0 0 1 \

Course Qutcomes

CO 1: Understand the fundamental concepts of innovation and entrepreneurship.

CO 2: Learn about business idea generation, startup processes, and financial planning.

UNIT :1 Fundamentals of Innovation and Entrepreneurship: Definition, importance, and scope of
entrepreneurship, mindset and characteristics of entrepreneurs, Innovation: Types, sources, and the
innovation process, Role of technology and digital transformation in entrepreneurship

UNIT :2 Business ldea, Financial Planning, and Growth Strategies: Identifying and evaluating
business opportunities, Business model Canvas, Market research and customer validation, Funding
sources (venture capital, angel investment, government schemes), Business sustainability and growth

strategies

Text Books:

Textbook:

e “Innovation and Entrepreneurship® — Peter F. Drucker (HarperBusiness)

Reference Books:

e Robert D. Hisrich - Entrepreneurship, Tata McGraw-Hill

e Vasant Desai - Dynamics of Entrepreneurial Development and Management, Himalaya
Publishing House

e S.S. Khanka - Entrepreneurial Development, S. Chand & Co.

e Paul Trott - Innovation Management and New Product Development, Pearson

Assignments:

1. Case Study on an Entrepreneur: Choose an entrepreneur and analyze their journey,
challenges, and success factors.

2. Business Plan Development: Develop a business plan, including market research, financial
projections, and risk analysis.
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Course Code 24SMO05PR0401

Category HSSM

Course Title Innovation and Entrepreneurship

Scheme & Credits L T P Credits Semester
0 0 2 1 v

Course Qutcomes:

CO 1: Apply innovation and entrepreneurship principles through hands-on projects.

CO 2: Develop problem-solving and business idea implementation skills.

UNIT :1 Ideation and Prototyping: Brainstorming and idea generation exercises, Design thinking
methodology for problem-solving, Creating a prototype or minimum viable product (MVP), Validating
business ideas through customer feedback

UNIT :2 Startup Execution and Market Strategies: Business model canvas workshop, Digital
marketing and branding basics for startups, Pitching an idea to investors or stakeholders, Developing

an innovation-driven business strategy

Text Books:

Textbook:

e "Innovation and Entrepreneurship — Peter F. Drucker (HarperBusiness)

Reference Books:

e Eric Ries - The Lean Startup, Crown Publishing

e Ash Maurya - Running Lean: Iterate from Plan A to a Plan That Works, O'Reilly Media

e Guy Kawasaki - The Art of the Start 2.0, Portfolio
e Alexander Osterwalder & Yves Pigneur - Business Model Generation, Wiley

Assignments:

3. Problem-Solving Hackathon

o

4. Business Model Canvas Development

o

Create and present a business model canvas for a startup idea.

5. Pitch Deck Presentation

o

Develop and present a startup pitch deck in front of a panel.

6. Prototype Showcase

o

Design and demonstrate a basic working prototype or proof of concept.

Work on a real-world problem and propose an innovative business solution.
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Course Code 24EEO01HT0301

Category Honors (Full-Stack JavaScript Developer)

Course Title JavaScript Programming Essentials

Scheme & Credits L T P Credits Semester
3 0 0 3 v

Course Outcomes:
1. Understand the role of JavaScript in modern web development and its integration with
HTML and CSS.

2. Apply JavaScript concepts to create dynamic and interactive front-end user interfaces.
3. Analyze different JavaScript frameworks, libraries, and tools to enhance web applications.

4. Propose solutions for real-world problems using JavaScript programming and front-end-
backend integration.

5. Evaluate the scalability and performance of JavaScript-based web solutions through
optimized coding practices.

Syllabus

Module 1: Introduction to JavaScript Programming Environment, Core Syntax, Variables, Data
Types, Control Structures, and Functions.

Module 2: Document Object Model (DOM) Manipulation and Event Handling, Introduction to APIs
and Fetch Requests.

Module 3: Front-end Components: JavaScript Libraries (e.g., JQuery) and Frameworks (e.g., React
Basics), Ul Design, and Animation Techniques.

Module 4: Backend Integration: JavaScript and Node.js Overview, Data Handling with JSON,
Working with REST APIs.

Module 5: Use Cases of JavaScript Algorithms: Problem Solving in Web Applications, Full-stack
Implementation Scenarios using Express.js and MongoDB.

Text Book:
1. Eloquent JavaScript: A Modern Introduction to Programming, Marijn Haverbeke, No Starch
Press, 3rd Edition (2018).

Reference Books:
1. JavaScript: The Definitive Guide, David Flanagan, O'Reilly Media, 7th Edition (2020).

2. JavaScript and JQuery: Interactive Front-End Web Development, Jon Duckett, Wiley (2014).
3. MDN Web Docs: JavaScript Reference and Tutorials.
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Course Code 24EE01HTO0401

Category Honors (Full-Stack JavaScript Developer)

Course Title Front and Back-End App Development

Scheme & Credits L P Credits Semester
3 0 3 Y]

Course Objective:

The primary goal of this course is to equip students with the skills required to develop full-
stack web applications by integrating both front-end and back-end technologies. The course
focuses on building interactive, responsive, and scalable applications using modern web
development frameworks and tools.

Course Outcomes (COs) for Theory and Lab:

By the end of this course, students will be able to:

CO1: Understand and apply full-stack development concepts using modern frameworks and
technologies.

CO2: Develop interactive and dynamic front-end applications using React.js with state
management and routing.

CO3: Design and implement back-end solutions using Node.js and Express.js, including
RESTful API development.

CO4: Integrate and manage a NoSQL database using MongoDB and Mongoose ORM for
efficient data handling.

CO5: Deploy, test, and optimize full-stack web applications using cloud-based platforms and
industry best practices.

Syllabus:

Module 1: Introduction to Full-Stack Development (9 Hours)

Overview of Front-End, Back-End, and Full-Stack Development, Understanding the MERN
(MongoDB, Express.js, React.js, Node.js) and MEVN (MongoDB, Express.js, Vue.js, Node.js)
stacks, Setting up a development environment (Node.js, npm, Git, VS Code), Introduction to
RESTful APls and MVC architecture.

Module 2: Front-End Development with React.js (10 Hours)

Understanding React.js fundamentals (Components, Props, State, JSX), React Hooks and
Functional Components, React Router for navigation and single-page applications (SPA),
Styling in React (CSS Modules, Styled Components, Tailwind CSS), API integration in React
using Fetch and Axios.

Module 3: Back-End Development with Node.js and Express.js (9 Hours)

Introduction to Node.js (Event Loop, Async/Await, Modules), Building RESTful APIs using
Express.js, Middleware and Routing in Express.js, Connecting to a database (MongoDB with
Mongoose ORM), User authentication with JWT (JSON Web Tokens).

Module 4: Database Management with MongoDB (9 Hours) 98|Page
Understanding NoSQL vs SQL databases, CRUD operations in MongoDB, Designing database



schemas using Mongoose, Aggregation and indexing in MongoDB, Cloud-based database
solutions (MongoDB Atlas).

Module 5: Deployment, Testing, and Optimization (8 Hours)

Introduction to DevOps for full-stack applications, Deploying front-end apps (Vercel, Netlify),
Deploying back-end apps (Heroku, Render), Testing APIs with Postman, Debugging and
performance optimization in full-stack applications.

Lab Syllabus:

1.

Setting Up Full-Stack Development Environment — Installing Node.js, npm, Git, VS
Code, and MongoDB. Initializing a full-stack project using Express.js.

2. Building a Simple React.js Application — Creating a React app with functional
components, props, and state management. Implementing event handling and form
submission.

3. Implementing Routing in React.js Using React Router — Creating multiple pages with
navigation using React Router. Implementing dynamic routing and route parameters.

4. Creating RESTful APIs with Express.js and Node.js — Developing a REST API with
GET, POST, PUT, DELETE routes. Implementing middleware for request handling.

5. Connecting React Front-End to Node.js Back-End — Fetching and displaying data in
React from a backend Express APl using Axios. Handling API responses and errors.

6. Database Integration with MongoDB and Mongoose — Setting up MongoDB with
Mongoose. Performing CRUD operations and designing database schemas.

7. User Authentication and JWT-Based Authorization — Implementing user login,
registration, and authentication using JWT. Protecting routes with authentication
middleware.

8. Deploying a Full-Stack Web Application — Hosting the front-end on Vercel/Netlify and
the back-end on Heroku/Render. Connecting both for a live application.

Textbooks:
1. "Full-Stack React, TypeScript, and Node' — David Choi, Packt Publishing
o Covers full-stack development using React, Node.js, Express, and MongoDB.

2. "Learning React: Modern Patterns for Developing React Apps™ — Alex Banks, Eve

Porcello, O’Reilly Media
o A comprehensive guide to React.js with hooks, state management, and modern
patterns.

3. "Node.js Design Patterns' — Mario Casciaro, Luciano Mammino, Packt Publishing

o Explains best practices and design patterns for building scalable back-end
applications.

4. "MongoDB: The Definitive Guide' — Shannon Bradshaw, Eoin Brazil, Iél’gl tina

Chodorow, O’Reilly Media age



o Covers MongoDB fundamentals, database design, and advanced NoSQL
concepts.

5. "Pro MERN Stack: Full Stack Web App Development with Mongo, Express,
React, and Node" — Vasan Subramanian, Apress
o A hands-on guide for building full-stack applications using the MERN stack.

Reference Books:
1. "JavaScript: The Definitive Guide" — David Flanagan, O’Reilly Media
o In-depth coverage of JavaScript fundamentals, ES6+, and modern JavaScript
features.
2. "Eloquent JavaScript' — Marijn Haverbeke, No Starch Press
o A beginner-friendly book covering JavaScript, functional programming, and
asynchronous programming.

3. "Web Development with MongoDB and Node' — Ethan Brown, O’Reilly Media
o A practical guide for integrating MongoDB with Node.js and Express.js.

4. "React Up & Running" — Stoyan Stefanov, O’Reilly Media
o Provides a fast-paced introduction to React and its ecosystem.

5. "The Road to React" — Robin Wieruch
o A hands-on approach to learning React with real-world projects.

100|Pag



Course Code 24EE01MTO0301
Category Minor Course
Course Title loT fundamentals
Scheme & Credits L T P Credit Semester
S
3 0 0 3 i

Course Outcomes
After learning the course, the student will be able to:
1. Understand the basics of networking
2. Gain the knowledge about iot standards
3. Realize the basic applications using arduino and raspberry pi

4. llustrate different real world applications syllabus

Syllabus
Module - I: (7Hrs)

Basics of Networks, TCP/IP model,IP Addresses, application layer protocols, HTTP, MQTT, WWW,
constraint application protocol,stacks.

Module - I11: (7Hrs)

Introduction to loT, evolution of 0T, IoT and SCADA, Big Data, loT Standards, requirement,
Platforms, relevance of IoT, security

Module - 111: (7Hrs)

Interoperability in 10T, Machine-to-Machine Communications, Introduction to Arduino Programming,
Integration of Sensors and Actuators with Arduino, Sensing, Actuation, Sensor Networks

Module - 1V: (7Hrs)

Introduction to Python programming, Introduction to Raspberry Pi, Implementation of loT with
Raspberry Pi.

Module - V: (7Hrs)

Introduction to SDN, Fog Computing, l1oT application case studies: Smart Cities and Smart Homes,
Connected Vehicles, Smart Grid, Industrial loT, Agriculture, Healthcare, Activity Monitoring, IoT in
India: Smart India projects, Challenges in loT

Text Books

1. Computer Networks: A Top-Down Approach; Behrouz A Forouzan, Firouz Mosharraf, McGraw
Hill Education. Special Indian Edition 2012

2. Arduino Cookbookby Michael Margolis, O'Reilly Media, Inc., 1st edition
3. Raspberry pi Cookbook by Simon Monk, O'Reilly Media, Inc., 3rd edition.
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Course Code 24EE01IMTO0401

Category Minor Course

Course Title Sensor Interfacing with Arduino and ESP8266

Scheme & Credits L T P Credits Semester
3 0 0 3 v

Course Outcomes:
After learning the course, the student will be able to:
1. Know about the open source hardware platforms like Arduio and ESP

2. Learn the working of sensors and actuators
3. Understand the working of serial communication protocols

Syllabus

Module I: (6HTrs)
Introduction to Arduino Prototyping Platform: Arduino IDE, Arduino C, Setting up the Arduino board,
creating sketches,using Libraries, using example codes, Debugging Using the Serial Monitor.

Module I1: (7Hrs)
Sensor interfacing with Arduino: Analog and digital sensors, Temperature sensors, Humidity sensors,
Obstacle sensors, Ultrasonic sensor, Accelerometer and gyro, etc.

Module I11: (7Hrs)

Serial Communication in Arduino: Serial and parallel communication, Serial communication protocols,
UART, I2C, SPI, Wired and Wireless communication, Interfacing Communication Modules with
Arduino.

Module IV: (7 Hrs)

Interfacing Displays and Actuators: 16x2 LCD, Graphical LCD, Graphical OLED, Arduino Tone
functions, Melody generation on a piezo buzzer, Speed and direction control of DC, Servo and, Stepper
Motor.

Module V: (6HTrs)
Introduction to ESP8266: ESP8266 development board, Programming ESP8266 through Arduino IDE,
connecting to the internet, sending and receiving data on internet.

Module VI: (7Hrs)
Interfacing sensors and actuators with ESP8266: LDR, Temperature sensor, Humidity sensor, IR sensor,
OLED, RGB LED, Servo motor, etc.

Text Books:
1. Arduino Cookbookby Michael Margolis, O’Reilly Media, Inc., 1st edition

2. Beginning C for Arduino By Jack Purdum (ebook)
3. Arduino for Beginners: Essential Skills Every Maker Needs, John Baichtal, PearsonEducation,
Inc., 1st edition
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Course Code 24EE01THO501

Category Programme Core Course

Course Title Computer Networks

Scheme & Credits L T P Credits Semester
3 0 0 3 vV

Course Outcomes:

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

CO1: Explain networking fundamentals including TCP/IP, OSI model, network
architectures, and modern communication technologies.

CO2: Apply data link layer techniques such as framing, CRC, flow control, and MAC
protocols to evaluate network performance.

COa3: Design and analyze IP addressing (IPv4/IPv6, subnetting, VLSM) and routing
protocols like OSPF and BGP.

CO4: Analyze transport and application protocols (TCP/UDP, QUIC, DNS, HTTP/HTTPS)
and evaluate network services and security mechanisms.

CO5: Evaluate modern networking technologies including SDN, NFV, and Al/ML-based
network management.

Syllabus:

Module I: (5 Hours)

Module 1. TCP/IP Protocol Suite, OSI Reference Model, LAN/WAN/MAN architectures,
Physical Media (Fiber, Wi-Fi 6/7, 5G Slicing), Packet vs Circuit Switching

Module 11: (6 Hrs)
Module 2. Framing, Error Control (CRC), Flow Control, CSMA/CD vs CSMA/CA, VLAN
Segmentation, EtherChannel (LACP), Spanning Tree (RSTP)

Module I111: (6 Hrs)
IPv4/1Pv6 Addressing, Subnetting/VVLSM, ICMP, Routing Logic, OSPF (Single/Multi-area),
BGP for Enterprise, SD-WAN concepts

Module 1V: (6 Hrs)
TCP 3-way Handshake, UDP, Port multiplexing, Congestion Control Algorithms
(BBR/Cubic), QUIC Protocol (HTTP/3), Load Balancing (L4 vs L7)

Module V: (5 Hrs)

DNS, DHCP, HTTP/HTTPS, FTP, SMTP, API Gateways, RESTful Web Services, Zero Trust
Network Access (ZTNA) basics, SSH Security
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Module VI: (5 Hrs)

SDN Architecture (Control/Data plane), OpenFlow vs API-centric networking, Network
Function Virtualization (NFV), Al in Networking: AOLs, ML for Traffic Classification,
Predictive Troubleshooting

Textbook

1. Data Communications and Networking with TCPIP Protocol Suite; Behrouz A. Forouzan,
McGraw-Hill Education, 6th Edition, 2022

2. Computer Networking: A Top-Down Approach; James F. Kurose, Keith W. Ross, Pearson
Education, 8th Edition, 2021.

Reference Book

1. Computer Networks; Andrew S. Tanenbaum, Pearson Education, 5th Edition, 2011.

2. Computer Networking Problems and Solutions; Russ White, Pearson / Cisco Press,
2018.

3. SDN: Software Defined Networks; Thomas D. Nadeau, O’Reilly Media, 2013.
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Course Code 24EE01PR0501

Category Programme Core Course

Course Title Computer Networks

Scheme & Credits L T P Credits Semester
0 0 2 1 vV

Experiments Based on Above Syllabus
List of Experiments

Experiment 1: Network Models Study

o Objective: Study TCP/IP and OSI layers using simulation
e Activity: Identify functions of each layer and map protocols

Experiment 2: LAN Setup and Packet Analysis
e Objective: Configure a basic LAN and analyze packet flow
e Activity: Create LAN (switch + PCs), capture packets
Experiment 3: Framing and Error Detection (CRC)

e Objective: Implement CRC for error detection
e Activity: Write program (C/Python) for CRC generation/check

Experiment 4: MAC Protocol Simulation

e Objective: Analyze CSMA/CD vs CSMA/CA
e Activity: Simulate collisions and backoff algorithms

Experiment 5: VLAN and Switching

e Objective: Configure VLANS and trunking
e Activity: VLAN segmentation, inter-VLAN routing

Experiment 6: IP Addressing and Subnetting

e Objective: Perform IPv4/IPv6 addressing and VLSM
e Activity: Design subnet scheme and verify connectivity

Experiment 7: Routing Protocol Configuration

e Objective: Configure and analyze OSPF routing
e Activity: Single-area and multi-area OSPF setup
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Experiment 8: Transport Layer Analysis

e Objective: Analyze TCP/UDP and 3-way handshake
e Activity: Capture and study packet flow

Experiment 9: Application Layer Protocols

e Objective: Configure DNS, HTTP, FTP services
e Activity: Simulate client-server communication

Experiment 10: Network Security Basics

e Objective: Study SSH and basic security mechanisms
e Activity: Configure secure remote login (SSH)

Tool Summary

Simulation Tools

e NetSim
o Cisco Packet Tracer
e GNS3
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Course Code 24EE01THO0502/24EE01PR0502

Category Programme Core Course

Course Title Digital Image Processing

Scheme & Credits L T P Credits Semester
3 0 2 4 vV

Course Outcomes:
On successful completion of the course, students will be able to:
1. Describe the foundational principles and terminology associated with digital image
processing and computer vision.
2. Utilize fundamental image processing algorithms to enhance the visual quality of
images, both subjectively and objectively.
3. Extract meaningful features from images for pattern classification and shape analysis.
4. Develop and implement algorithms for solving real life problems in digital image
processing.
5. Demonstrate proficiency in implementing algorithms and techniques learned in the
course through hands-on projects using tools like OpenCV, MATLAB, or Python
libraries.

Syllabus:

Module 1:(5 Hours)

Fundamentals of Image processing: pixel, domain, size, resolution, and relationship between
pixels. Fundamental Steps in Digital Image Processing. Elements of Visual Perception,
Photometric image formation, the digital camera, 2D to 3D projections, and Camera Matrix;
Motion models: rotation, translation, and affine, scaling, shearing, matrix representation, low
rank transforms composition of transformation.

Module 11:(8 Hours)

Image Enhancement in Spatial and Frequency Domain: Basic gray level transformations,
Histogram equalization, Smoothing Spatial Filters, Order Statistic Filters, Sharpening Spatial
Filters. Image smoothing and sharpening using frequency domain filters.

Module I11: (7 Hours)

Image Restoration and Denoising: Model of mage degradation/restoration processes; Types
of image blur, linear position-invariant degradation, estimation of degradation function, linear
and nonlinear image restoration techniques, Inverse filtering, Wiener filtering, Constrained
Least Squares Filtering.

Image Denoising: Noise Models, restoration in the presence of Noise only, Introduction to
latest filtering techniques: bilateral filtering, Non-local mean filter, PCA for image denoising.

Module 1V:(08 Hours)

Image Transforms and Compression models:2D Orthogonal and Unitary Transforms,
Discrete Fourier Transform, Discrete Cosine Transform, KL Transform, Wavelets and Multi
resolution Processing: Multi resolution Expansions, Wavelet Transforms in 1D and 2D, The
Fast Wavelet Transform.

Image Compression: lossless and lossy, JPEG for gray scale and color image compression,
Huffman encoding and run length encoding in JPEG, Structure of Huffman encoder and
decoder.
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Module V: (6 Hours)

Image Segmentation: Detection of Discontinuities, Edge and Corner Detection, Edge linking
and Boundary Detection, Hough Transform,Thresholding, Region-Based Segmentation,
Graph-based segmentation, Segmentation by clustering, and normalized cuts.

Module VI1:(6 Hours)

Feature Extraction and Applications of Image Processing: Boundary and region feature
descriptors, SIFT, HOG feature descriptors, Face Recognition, and Image Pattern
Classification etc.

Text Books:

1. Digital Image Processing by R. C. Gonzalez & R. E. Woods, Pearson education, Fourth
edition, 2018.

2. Computer Vision: Algorithms and Applications by Richard Szeliski, Springer, second
edition, 2022.

Reference Books

1. Anil K. Jain, “Fundamentals of Digital Image Processing,” PHI Learning, Indian
edition.

2. Digital Image Processing using MATLAB by R. C. Gonzalez, R. E. Woods & Steven
Eddins, Pearson education, second edition, 2017.

3. Feature Extraction and Image Processing for Computer Vision by Alberto S. Aguado
and Mark S. Nixon, Academic Press, 3 edition, 2012.

4. Image Processing, Analysis and Machine vision by Milan Sonka, Roger Boyle, and
Vaclav Hlavac, Cengage India Private Limited, Fourth edition, 2017.

5. Pattern Classification by Richard Duda, Peter Hart, and David Stork, Wiley, Second
edition, 2021.
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Experiments Based on Above Syllabus
List of Experiments

Sr. Name of Experiment

No.
1 Introduction of Python: Matplotlib and Python Modules- NumPy, Pandas, SciPy
2 Perform Image resizing, rotation, translation and normalization.
3 a) Apply Log and antilog , take Fourier transform and then log transform

b) Check the contrast of the image and based on apply power law with
gamma>1 or gamma<1

4 Write a python code for Gray level slicing and bit plane slicing.

a) Compare the performance of Laplacian and Canny edge detection.

b) Show that Laplacian is an isotropic operator.

6 Apply region based segmentation techniques:
a. Region growing
b. Region merging
c. Region splitting

7 Perform image segmentation through thresholding:
a. Local thresholding

b. Global thresholding

c. Adaptive thresholding

8 Apply arithmetic mean, geometric mean, contraharmonic mean filter and order
static filters on noisy images. Compare the outputs.

9 Project
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Course Code 24EE01THO0503

Category Programme Core Course

Course Title Deep Learning

Scheme & Credits L T P Credits Semester
3 0 0 3 vV

Course Outcomes:

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

1. Apply best practices for dataset preparation, preprocessing, and hyperparameter tuning
to develop and evaluate deep learning models for real-world datasets.

2. Design and implement fully connected deep neural network architectures using
vectorized computation techniques.

3. Design and implement convolutional neural network architectures and analyze the
effect of architectural parameters on model performance.

4. Analyze bias—variance trade-offs and model behavior, including challenges in training
sequence models and attention-based architectures.

5. Select and apply appropriate optimization algorithms and analyze their convergence
behavior to improve model performance.

6. Analyze and optimize key architectural and training parameters to enhance the
performance and generalization of deep learning models.

Syllabus

Module 1: (7 Hrs)

Introduction to Deep Learning: Evolution from Machine Learning to Deep Learning,
Perceptron, Multi-Layer Perceptron (MLP), Sigmoid Neurons, Supervised Learning with
Neural Networks, Binary Classification using Neural Network, Activation Functions (ReL U,
Sigmoid, Tanh), Loss functions (MSE, Cross-Entropy), Feedforward Neural Networks,
Computation Graph, Vectorization, Gradient Descent (GD) for Neural Networks,
Backpropagation algorithm.

Module 2: (6 Hrs)

Training Deep Neural Networks: Challenges in training deep networks, Weight initialization
(Xavier, He), Learning rate selection and its impact , Optimization Algorithms: Batch vs Mini-
batch vs Stochastic Gradient Descent, Momentum Based GD, Nesterov Accelerated GD,
AdaGrad, RMSProp, Adam. Regularization: L2 regularization, Dropout, Early stopping, Bias-
variance tradeoff, Overfitting/Underfitting.

Module 3: (7 Hrs)

Fundamentals of Convolutional Neural Networks: Convolution operation, feature maps,
Padding, stride, Pooling layers, Convolutional Neural Networks, LeNet, AlexNet, VGGNet,
GoogLeNet, ResNet, Image classification.

Module 4: (6 Hrs)
Sequence Models:
Sequential data and time dependencies, Recurrent Neural Networks (RNN), Backpropagation
Through Time (BPTT), Vanishing and Exploding Gradient problem. LSTM, GRU (concept +
working). Applications: Text classification, Language modeling.
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Module 5: (6 Hrs)
Introduction to Attention & Transformers: Limitations of RNNs, Basic Attention Mechanism,
Transformer architecture (high-level only), Self-attention concept, Applications in NLP.

Module 6: (03 Hrs)

Introduction to Deep Learning Applications: Overview of DL applications (CV, NLP,
Speech), End-to-end Deep Learning pipeline: Data — Model — Training — Evaluation —
Deployment. One case study example. Ethical considerations in Al.

Text Book:
1. Understanding Deep Learning by Simon J. D. Prince, The MIT Press, 2023.
2. Deep Learning by lan Goodfellow, Yoshua Bengio, Aaron Courville, & Francis Bach,
MIT Press, 2017.

Reference Books:

1. Deep Learning: A Practitioner's Approach by Adam Gibson and Josh Patterson,
Shroff/O'Reilly; First Edition, 2017.

2. Dive into Deep Learning by Aston Zhang, Zachary C. Lipton, Mu Li , Alexander J.
Smola, Cambridge University Press, 2024

3. Neural Networks and Deep Learning: A Textbook" by Charu C. Aggarwal, Springer
International Publishing, 2018.

4. Deep Learning lllustrated by Jon Krohn, Grant Beyleveld, and Aglaé Bassens,
Addison-Wesley; 1st edition, 2019.

5. Recent Research Papers from Reputed Journals and Conferences such as CVPR,
ICLR, NIPS,
ICML, PAMI etc.
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Course Code 24EE01PR0503
Category Programme Core Course
Course Title Deep Learning Lab
Scheme & Credits L T P Credits Semester
0 0 2 1 vV
List of Experiments

Lab-01:

Lab-02:

Lab-03:

Lab-04:

Implement and use gradient descent with backpropagation for a classification task
using a single neuron (logistic Regression).

Problem Statement: Implement a feedforward neural network and write the
backpropagation code for training the network. We strongly recommend using numpy
for all matrix/vector operations. You are not allowed to use any automatic
differentiation packages. This network will be trained and tested using the Fashion-
MNIST dataset. Specifically, given an input image (28 x 28 = 784 pixels) from the
Fashion-MNIST dataset, the network will be trained to classify the image into 1 of 10
classes.

Implement and use gradient descent with backpropagation for a classification task
using a fully connected Neural Network with one hidden layer.

Problem Statement: Implement a fully connected feedforward neural network with
one hidden layer from scratch to perform a classification task. Train the model using
gradient descent with backpropagation, and evaluate its performance in terms of
accuracy and convergence.

Implementation of an L-layer Feedforward Neural Network using Backpropagation
for a Classification Task.

Problem Statement: Implement a feedforward neural network with multiple hidden
layers (L-layer architecture) from scratch using NumPy (or equivalent), and train it
using gradient descent with backpropagation for a classification task such as binary
or multi-class classification.

Implementation of a Convolutional Neural Network (CNN) from Scratch for Image
Classification.

Problem Statement: Implement a Convolutional Neural Network (CNN) from
scratch using a suitable programming language (e.g., Python with NumPy) to perform
image classification. The model should include convolution, activation, pooling, and
fully connected layers, and be trained using backpropagation and gradient descent.

Fine-tuning a pre-trained model: In most DL applications, instead of training a
model from scratch, you would use a model pre-trained on a similar/related
task/dataset. From torchvision, you can load ANY ONE model (GoogLeNet,
InceptionV3, ResNetb50, VGG, EfficientNetV2, VisionTransformer
etc.) pre-trained on the ImageNet dataset. Given that ImageNet also contains many'



Lab-05:

Lab-06:

Lab-07:

Lab-08:

Lab-09:

animal images, it stands to reason that using a model pre-trained on ImageNet maybe
helpful for this task. You will load a pre-trained model and then fine-tune it using the
naturalist data that you used in the previous question. Simply put, instead of randomly
initializing the weights of a network you will use the weights resulting from training
the model on the ImageNet data (torchvision directly provides these weights).
Please answer the following questions:

Implementation of Convolutional Neural Network (CNN) using TensorFlow/PyTorch
for Image Classification.

Problem Statement: Implement a Convolutional Neural Network (CNN) using
TensorFlow or PyTorch to perform image classification on a standard dataset such as
MNIST or CIFAR-10. Train the model and analyze its performance in terms of
accuracy. Study the effect of varying kernel sizes and pooling operations on the model
performance.

Implementation and Comparative Analysis of Optimization Algorithms for Neural
Network Training.

Problem Statement: Implement and compare different optimization algorithms

such as Stochastic Gradient Descent (SGD), Momentum, RMSProp, and Adam for
training a neural network on a classification task. Analyze and compare their
convergence behavior by plotting loss versus epochs and evaluating model
performance.

Regularization and Hyper parameter Tuning

a) Analyze the bias-variance tradeoff and implementing L2 regularization in
neural networks.

b) Experiment with early stopping and dataset augmentation techniques.

c) Implementing dropout regularization and comparing its effectiveness with
other techniques.

d) Explore hyper parameter tuning strategies for optimizing neural network
performance.

Deployment of deep learning model:

a) Deploy the pertained model directly on edge devices (e.g., smartphones, 10T
devices) to assess real-time performance and resource constraints.

b) Deploy the model on cloud platforms (e.g., AWS, Google Cloud, Azure) using
services like AWS Lambda, Google Cloud Functions, or Kubernetes clusters.
Evaluate scalability, cost, and ease of deployment.

c) Use Docker or similar containerization tools to encapsulate the model and its
dependencies. Compare deployment and runtime performance with non-
containerized approaches.

Implementation of Sequence Modeling using RNN/LSTM for Text Classification or
Sequence Prediction.

Problem Statement: Implement a Recurrent Neural Network (RNN) or Long Short-
Term Memory (LSTM) network using PyTorch or Keras to perform a sequence
modeling task such as text classification or sequence prediction. Train the model and



Lab-10:

Lab-11:

analyze its performance, and study the effect of varying sequence length on the
model’s accuracy and learning behavior.

Implementation of End-to-End Deep Learning Pipeline.

Problem Statement: Develop an end-to-end deep learning pipeline for a chosen task
(image or text classification) by performing dataset preprocessing, model
development, training, and evaluation. Document each stage of the pipeline and
analyze the overall model performance.

Mini-Project: Deep Learning-Based Solution for a Real-World Problem.

Problem Statement: Design and implement a deep learning-based solution for a real-

world problem such as image or text classification. The solution should include data
preprocessing, model selection, hyper parameter tuning, and performance evaluation,
followed by analysis of results.
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Multidisciplinary Minor (MDM) Track-1: Integrated Circuit Design (1C design)

Course Code 24EE01THO0505-1

Category Multidisciplinary Minor -3

Course Title Chip Verification Using System Verilog

Scheme & Credits L P Credits Semester
3 0 3 \%

Course Outcomes:
Upon successful completion of this course, students will be able to:
1. CO1 (Understand/Apply): Develop comprehensive Verification Plans and Self-

Checking Testbenches for combinational and sequential modules using reference
models and scoreboards.

2. CO2 (Evaluate): Design and implement Constrained Random Stimulus and Object-
Oriented transactions to automate the exploration of complex hardware state spaces.

3. CO3 (Analyze/Design): Construct SystemVerilog Assertions (SVA) to monitor and
validate temporal logic, timing requirements, and protocol compliance in real-time.

4. CO4 (Analyze/Evaluate): Quantify verification quality using Functional and Code
Coverage metrics to determine "Verification Sign-off" and tape-out readiness.

5. CO5 (Create/Modernize): Architect a complete System-Level Environment for
processors (MIPS) and protocols, integrating Al and Machine Learning for intelligent
test generation and coverage closure.

Syllabus:
Module I: Verification Planning and SV Essentials
Verification vs. Validation, The Verification Lifecycle, Verification Planning, Defining

Features vs. Test Cases, SystemVerilog Data Types, Logic vs. Bit, Interfaces, Modports,
Program Blocks vs. Modules, Avoiding Race Conditions, Tasks and Functions for Verification.

Module I1: Verifying Combinational Logic & Data Integrity

Directed vs. Random Testing, Reference (Golden) Models, Self-checking Testbench
Architecture, Scoreboard Logic, Verifying 32-bit ALUSs, Priority Encoders, Barrel Shifters,
Data Comparison logic, Predictor Functions, Error Injection techniques.

Module 111: Verifying Sequential Logic & Assertions

Timing-accurate Stimulus, Clocking Blocks, Input/Output Skews, Synchronous and
Asynchronous Reset Verification, FIFO Depth/Overflow/Underflow Testing, FSM State
Transition Verification, Introduction to SystemVerilog Assertions (SVA), Immediate vs.
Concurrent Assertions, Temporal Logic for Timing Checks.

Module 1V: Transaction-Level Modeling & Randomization

Object-Oriented Programming (OOP) for Verification, Transactions and Data Packets, Class-
based Testbench Components, Dynamic Arrays and Queues, Constrained Randomization, rand
vs. randc, Weighted Constraints, Conditional Constraints (if-else, implication), Handling
Corner Cases.
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Module V: Protocol Verification & Coverage Sign-off

Verification of Bus Protocols (UART, SPI, AMBA-APB), Master and Slave Bus Functional
Models (BFMs), Transaction-level checking, Functional Coverage, Covergroups, Coverpoints,
Cross-coverage, Binning, Code Coverage (Statement, Branch, Toggle), Coverage-driven
Verification (CDV), Defining Verification Sign-off Criteria, Determining "When is
Verification Done?"

Module VI: Al-Augmented System Verification (MIPS Case Study)

Layered Testbench Architecture for MIPS, Verifying Pipeline Hazards and Memory
Coherency, Al-driven Stimulus Generation, Using LLMs for Assertion (SVA) Synthesis,
Machine Learning for Coverage Closure (Intelligent steering), Al-based Bug Localization and
Failure Triage, Pattern Recognition in Regression results, Introduction to Autonomous
Verification Agents, The Future of Al in Chip Validation.

Textbook:

1. SystemVerilog for Verification: A Guide to Learning the Testbench Language; Chris Spear
& Greg Tumbush, 3" edition, Springer Nature, 2012

2. Writing Testbenches using SystemVerilog; Anick Bergeron Springer Nature, 2006

Reference Books:
1. SystemVerilog Assertions Handbook, Ben Cohen, VDHL Cohen Publishing, 2023

116|Pag



Course Code 24EE01THO0506-1/24EE01PR0506-1

Category Programme Elective Course

Course Title Edge Computing Systems & Architectures

Scheme & Credits L T P Credits Semester
3 0 2 4 \Vj

Course Obijective

To introduce the concepts, architecture, communication technologies, security mechanisms,
and emerging applications of edge computing for designing intelligent distributed systems.

Course Outcomes (COs)
At the end of this course, students will be able to:

CO1: Explain the fundamentals and architecture of edge computing systems.

CO2: Analyze networking and communication protocols used in edge environments.
CO3: Apply edge-based data processing and Al techniques for real-time applications.
CO4: Evaluate security and privacy solutions for edge computing platforms.

CO5: Design and assess edge computing solutions for 10T and smart applications.

Module I: Fundamentals of Edge Computing

Introduction to Edge Computing, Evolution from Cloud to Edge Computing, Characteristics,
Benefits, and Challenges of Edge Computing, Edge Computing Ecosystem.

Module I1: Edge Computing Components

Edge Computing Reference Architectures, Edge Nodes, Gateways, and Edge Servers,
Hardware Platforms for Edge Computing, Virtualization and Containerization Technologies,
Resource Management at the Edge.

Module I11: Edge Networking and Communication

Communication Models in Edge Computing, 10T Protocols for Edge Environments (MQTT,
CoAP), Wireless Communication Technologies, Edge-to-Cloud Integration, Software-Defined
Networking (SDN) and Network Virtualization.
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Module 1V: Data Processing and Edge Intelligence

Data Collection and Preprocessing at the Edge, Real-Time Data Analytics, Distributed
Computing at the Edge, Machine Learning and Artificial Intelligence at the Edge, Edge Al
Frameworks and Applications.

Module V: Security and Privacy in Edge Computing

Security Challenges in Edge Environments, Authentication and Access Control Mechanisms,
Data Privacy and Protection, Secure Edge Device Management, Blockchain-Based Security
Solutions.

Module VI: Edge Computing Applications and Future Trends

Smart Cities and Intelligent Transportation Systems, Industrial 10T and Smart Manufacturing,
Healthcare and Wearable Computing, Autonomous Systems and Robotics, Emerging Trends:
Edge Al, TinyML, Digital Twins, and 6G.

Text Books

1. K. Anitha Kumari and N. Satyanarayana, Edge Computing: Fundamentals, Advances
and Applications, Wiley, 2023.
Reference Books

1. Rajkumar Buyya, Satish Narayana Srirama, Fog and Edge Computing: Principles and
Paradigms, Wiley, 2019.

2. Pethuru Raj, Anupama C. Raman, Dhiya Al-Jumeily, Edge Computing and Internet
of Things: Systems, Management and Security, CRC Press, 2018.
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Lab Experiments:

Exp. Experiment Mapped

No. CO(s)

1 Installation and Configuration of Edge Computing Development | CO1
Environment (Ubuntu, Docker, VS Code)

2 Create, Build, and Deploy Docker Containers for Edge CO1, CO5
Applications

3 Build a Lightweight Edge Cloud using Docker Compose CO1, CO5

4 Configure MQTT Broker and Implement Publisher—Subscriber CcOo2
Communication

5 Implement CoAP Client—Server Communication for Edge CO2
Devices

6 Design an Edge-to-Cloud Data Processing Workflow using Node- | CO2, CO3
RED

7 Monitor and Analyze Resource Utilization of Edge Containers CO03, CO5

8 Implement Secure MQTT Communication using TLS CO4
Authentication

9 Develop an Al-Based Edge Inference Application using COos3
TensorFlow Lite

10 Mini Project: Smart Edge-Based 10T Monitoring System with CO03, CO4,
Dashboard CO5
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Course Code 24EE01THO0506-2/24EE01PR0506-2

Category Programme Elective Course

Course Title Advanced Digital System Design

Scheme & Credits L T P Credits Semester
3 0 2 4 \Vj

Course Outcomes (COs)
Upon successful completion of the course, students will be able to:

CO1 (Analyze): Analyze internal FPGA fabric architectures and Static Timing Analysis (STA)
parameters to determine the hardware feasibility and timing budget of high-frequency digital
systems.

CO2 (Apply): Apply hardware-centric RTL coding techniques to infer optimized FPGA
resources and eliminate unintended logic such as latches and combinational loops.

CO3 (Evaluate): Evaluate design trade-offs between area, power, and throughput using
optimization strategies like pipelining, register retiming, and resource sharing.

CO4 (Design/Create): Design hardware-efficient arithmetic subsystems and high-performance
memory structures like line buffers and dual-port RAMs.

CO5 (Create): Develop industry-standard protocol controllers (AXI, SPI, 12C) by integrating
Al-assisted HDL generation and validating the resulting hardware through synthesis and
physical implementation.

Syllabus:

Module I: FPGA Foundations for System Design (07 Hrs)

Overview of FPGA device families and design flow, FPGA architecture (CLBs, LUTs, Flip-
Flops, DSP slices, BRAM, routing), clocking resources (global clocks, PLL/MMCM), FPGA
fabric mapping, multi-module design, I/O planning, timing constraints, Static Timing Analysis
(STA), and timing budget concepts.

Module II: Synthesizable RTL Coding Fundamentals (07 Hrs)

Synthesizable RTL coding practices, combinational and sequential logic design, blocking vs.
non-blocking assignments, sensitivity lists, case vs. if-else statements, latch and combinational
loop avoidance, reset strategies, finite state machine (FSM) design, FPGA resource inference,
and synthesis report analysis.

Module III: Synthesis-Aware Design (Resource & Power Optimization) (07 Hrs)
Resource inference using HDL, FIFO-based memory design, FSM encoding techniques,
resource sharing, power optimization using clock enable and operand isolation, synthesis
optimization with don't-care conditions, and an overview of fixed-point and floating-point
arithmetic for embedded and DSP applications.

Module I'V: Timing Closure & High-Performance RTL Design (07 Hrs)
Timing optimization through pipelining and register retiming, resource sharing versus parallel
architectures, critical path analysis, combinational delay reduction, parameterized RTL design,
dual-port RAM, FIFO implementation, and line buffer design for high-throughput image
processing applications.
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Module V: Communication Protocols (07 Hrs)

Design and implementation of SPI Master/Slave, multi-slave SPI communication, I>C protocol
implementation, protocol FSM design, and introduction to AXI4, AXI4-Lite, and AXI-Stream
interfaces for high-performance FPGA communication

Module VI: Al-Assisted HDL Design for Industry Protocols (07 Hrs)

Al-assisted HDL generation using Large Language Models (LLMs), prompt engineering for
hardware design, generation of synthesizable RTL from specifications, validation through
simulation and synthesis, debugging Al-generated HDL, and Al-assisted timing constraint
generation.

Text Books:
1) Pong P. Chu, FPGA Prototyping by Verilog Examples: Xilinx MicroBlaze MCS SoC
Edition, Wiley, Latest Edition.
2) Samir Palnitkar, Verilog HDL: A Guide to Digital Design and Synthesis, Pearson
Education

Reference Books:

1) Wayne Wolf, FPGA-Based System Design, Pearson.

2) Steve Kilts, Advanced FPGA Design: Architecture, Implementation and
Optimization, Wiley.

3) Doug Amos, Hands-On FPGA Design with Verilog and SystemVerilog, Packt
Publishing.

4) David Harris and Sarah Harris, Digital Design and Computer Architecture, Morgan
Kaufmann.

5) Michael D. Ciletti, Advanced Digital Design with the Verilog HDL, Pearson.

List of Experiment:

1) Study of FPGA Development Flow: Create a simple LED blinking design, perform
pin assignment, apply timing constraints, synthesize, implement, generate bitstream,
and analyze the Static Timing Analysis (STA) report

2) RTL Coding Practices: Design and implement a parameterized 8-bit ALU using
synthesizable Verilog. Compare blocking and non-blocking assignments, identify latch
inference, and analyze FPGA resource utilization

3) Finite State Machine (FSM) Design: Design and implement a traffic light controller
using Moore and Mealy FSMs with synchronous and asynchronous reset. Verify safe
state transitions through simulation

4) FPGAResource Inference: Design a parameterized synchronous FIFO (First-In-First-
Out) memory and analyze the inference of Block RAM (BRAM), LUTSs, and Flip-Flops
from the synthesis report

5) Timing Optimization Using Pipelining: Design a 16-bit Multiply-Accumulate
(MAC) unit, implement pipelined and non-pipelined versions, and compare maximum
operating frequency, latency, and resource utilization

6) Memory Subsystem Design: Design and implement a dual-port RAM and arl'm_ﬂﬁggg
line buffer for streaming image data. Verify simultaneous read/write operations an



7)

8)

9)

evaluate memory throughput

SPI Communication Interface: Design and implement SPI Master and SPI Slave
controllers. Verify full-duplex communication between the master and slave using
simulation and FPGA implementation

I12C Protocol Controller: Design and implement an 12C Master controller to
communicate with an EEPROM or virtual slave. Verify start/stop conditions,
addressing, acknowledgment, and data transfer timing

Al-Assisted RTL Generation: Use a Large Language Model (LLM) to generate
synthesizable Verilog code for a UART transmitter or AXI4-Lite register interface.
Validate the generated RTL through simulation, synthesis, and timing analysis, and
identify/correct any design errors

10) Case Study — Al-Assisted CPU-to-FPGA Communication System: Develop a CPU-

to-FPGA register communication interface using AXI4-Lite. Use an LLM to generate
portions of the RTL, validate functionality through simulation, perform synthesis and
timing analysis, compare Al-generated and manually written RTL in terms of area,
timing, and correctness, and document the design methodology and observations.
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Course Code 24EE01THO0506-3/24EE01PR0506-3

Category Programme Elective Course

Course Title Cloud Fundamentals

Scheme & Credits L T P Credits Semester
3 0 2 4 V

Objective: To introduce fundamental concepts of cloud computing and enable students to
apply, analyze, and design cloud-based solutions using modern tools, with emphasis on
virtualization, security, and real-world applications

Course Outcomes:
After successful completion of the course, students will be able to:

CO1 (Understand): Explain fundamental concepts, architecture, and evolution of cloud
computing.

CO2 (Apply): Deploy and manage basic cloud services using industry platforms.

CO3 (Analyse): Compare cloud service and deployment models for different application
scenarios.

CO4 (Evaluate): Assess virtualization, security, and resource management strategies in
cloud environments.

CO5 (Create): Design and implement simple cloud-based solutions using laaS/PaaS
services.

CO6 (Apply/Evaluate): Demonstrate cloud-based application deployment with monitoring,
scalability, and cost optimization.

Syllabus

Module 1: Introduction to Cloud Computing (5—6 Hours)

Evolution of computing: Distributed — Grid — Cloud , Basic concepts: Utility computing, on-
demand services Cloud characteristics: elasticity, scalability, multi-tenancy , Basics of
networking for cloud (datacentres, servers, storage), Role of data centres and edge computing
Industry Focus: Hyperscale data centers, CDN, edge-cloud trends

Module 2: Cloud Architecture & Service Models (5-6 Hours)

Cloud architecture (front-end & back-end) , Service Models: , 1aaS, PaaS, SaaS , Deployment
Models: , Public, Private, Hybrid, Multi-cloud, Case studies: AWS, Azure, Google Cloud
Industry Focus: Multi-cloud strategies, vendor lock-in issues

Module 3: Virtualization and Containerization (6 Hours)

Virtualization concepts (Hypervisors: Type 1 & Type 2) , VM provisioning and management,
Containerization: Docker basics , Containers vs VMs , Introduction to orchestration
(Kubernetes basics) Industry Focus: Microservices, container-based deployment

Module 4: Cloud Storage, Networking & Resource Management (5-6 Hours)

Cloud storage types: Object, Block, File storage, Virtual networking: VPC, Subnets, Load
balancing, Resource provisioning and scheduling, Auto-scaling and elasticity Industry Focus:
Cost optimization, autoscaling policies

Module 5: Cloud Security and Fault Tolerance (5-6 Hours)
Cloud security fundamentals: CIA triad (Confidentiality, Integrity, Availability), Ideng% &
Access Management (IAM), Data security and encryption, Fault tolerance: 589



replication, disaster recovery ,Compliance and governance Industry Focus: Zero Trust
security, shared responsibility model

Module 6: Cloud Platforms and Use Cases (5-6 Hours)

Overview of major platforms: AWS, Microsoft Azure, Google Cloud , Cloud application
deployment lifecycle,

DevOps basics in cloud, Use cases: Smart healthcare , 10T cloud integration , Industry 4.0
applications Industry Focus: Serverless computing, CI/CD pipelines

Textbook:
1. Cloud Computing: Principles and Paradigms Rajkumar Buyya, James Broberg, Andrzej
Goscinski 1%t Edition Wiley Publishing USA 2013.

References:
1. Cloud Computing Bible , Barrie Sosinsky , 15t Edition 2011 Wiley Publishing Inc,
2. Applications Notes of AWS / Azure / Google Cloud Documentation

List of Experiments / Practical Assignments

e Study and compare traditional vs cloud computing architecture
e Explore cloud service dashboards (AWS/Azure free tier overview
e Create an AWS/Azure account and explore services

e Deploy a simple web application using SaaS/PaaS

e Compare laaS vs PaaS deployment (hands-on or case study)

e Install and run a virtual machine using VirtualBox/VMware

e Install Docker and run basic containers

o Create a Docker container for a web application

e Configure cloud storage (upload/download objects)

e Create and configure a Virtual Private Cloud (VPC)

e Implement load balancing and auto-scaling (simulation/demo)
e Configure IAM users and roles

e Implement basic encryption and access control

e Simulate backup and recovery process

e Deploy a web application on cloud (end-to-end)

e Monitor cloud resources using dashboards

e Mini-project: Build a cloud-based 10T or web solution
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Course Code 24EE01THO0506-4/24EE01PR0506-4

Category Programme Elective Course

Course Title Natural Language Processing

Scheme & Credits L T P Credits Semester
3 0 2 4 \

Course Outcomes:
On Successful completion of course, students will be able to:

1. Describe fundamental Natural Language Processing concepts and related techniques.

2. Apply various POS tagging approaches and parsing techniques to analyze sentence
structure and utilize probabilistic models for syntactic analysis.

3. Analyze various semantic and pragmatic analysis techniques.

4. Implement N-Gram language models for effective language modelling and text generation.

5.. Design and develop innovative Natural Language Processing (NLP) solutions to address

real-world challenges in domains such as finance, healthcare, e-commerce, education, and

research.

Module I: (7 Hours)
Introduction to NLP, Definition and Scope, A Brief History, Importance, Challenges, Tasks,
Significance, NLP Pipeline and Applications, Morphological Analysis, Hidden Markov model

Module I1: (7 Hours)

Lexical Analysis, Part-of-Speech (POS) Tagging, Approaches for POS Tagging, Rule-Based,
Stochastic, Hybrid Approach, Taggers Evaluations, Tokenization with NLTK.

Syntax and Parsing, Types of Constituents in Sentences, Context-Free Grammar (CFG), CFG
Parsing, Top-Down Parser, Bottom-Up Parser, Lexical and Probabilistic Parsing, Probabilistic
Context Free Grammars, The Probability of a String, CKY Parsing

Module 111: (7 Hours)

Semantic Analysis, Lexical Vs Compositional Semantic Analysis, Word Senses and
Relations, Types of Lexical Semantics, Word Sense Disambiguation, Semantic Role Labeling
(SRL), WordNet and Online Thesauri, Word Similarity and Thesaurus Methods, Text
Representation, Word Embedding, TF-IDF, Bag of Words, Pragmatic Analysis and Discourse

Module 1V: (7 Hours)

N-Gram Language Model, Language Modeling and Chain Rule, Markov Chain in N-Gram
Model, Extrinsic Evaluation Scheme, Zero Counts Problems, Smoothing Techniques, Laplace
(Add-One) Smoothing, Add-k Smoothing

Module V: (7 Hours)
Major NLP Applications, Information Retrieval Systems, Social Network Am@lylﬁgg



Sentiment Analysis.

Information Extraction, Named Entity Recognition, Text Classification, Text Summarization
Systems,

Machine Translation, Word Alignment, Content Recommendation System, Answering
Questions

Textbook

1.

3.
4.

D. Jurafsky and R. Martin, Speech and Language Processing, 2nd edition, Pearson
Education, 2009.

Allen and James, Natural Language Understanding, Second Edition,
Benjamin/Cumming, 1995.

Charniack & Eugene, Statistical Language Learning, MIT Press, 1993.

Reference Book

1.

2.

Akshar Bharati, Vineet Chaitanya, and Rajeev Sangal, NLP: A Paninian Perspective,
Prentice Hall, New Delhi, 1994.
T. Winograd, Language as a Cognitive Process, Addison-Wesley, 1983.

Experiments based on above syllabus
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Sr.
No.

List of Experiments

Introduction to Natural Language Processing and NLTK.

Write a Python program for the following pre-processing of text in NLP:

e Tokenization

e Filtration

e Script Validation

e Stop Word Removal

e Stemming

Perform the word analysis to learn about morphological features of a word by
analysing it.

Generate word forms from root and suffix information using word generation.
Perform the morphological analysis of a word by using the Add-Delete table.
(Based on Virtual Lab https://nlp-iiith.vlabs.ac.in/)

Write a Python program using the NLTK library to extract text from the Genesis
corpus, tokenize it into words, remove punctuation and stopwords, apply stemming,

and perform POS tagging on the processed words.

Write a Python programs to segment text into words, sentences and paragraph using
regular expressions. Implement sentence tokenization using NLTK, spaCy, and
Gensim for a non-English language text

Write a Python programs to detect and extract specific entities from the text using
NER (Named Entity Recognition).

Write a Python programs to perform morphological analysis and lemmatization on
the text corpora.

Write a Python programs to find synonyms and antonyms of a word with WordNet
and NLTK corpus.

Write a Python programs to POS Tagging for synonyms and antonyms with NLTK
WordNet.

Write a Python program for handling text data using n-gram techniques. Implement
smoothing techniques (e.g., Laplace smoothing) to adjust probabilities for unseen n-
grams.

Write a Python program to compute and display Term Frequency (TF), Inverse

CO

Co1
Co1

CO2

CO2

CO3

CO3

COz,
CO3

CO4

CO4


https://nlp-iiith.vlabs.ac.in/

10

11

Document Frequency (IDF), and the Bag of Words (BoW) representation for a given
text corpus.
Write a Python program to generate and display a word cloud from a given text
corpus.
Perform the experiment to calculate emission and transition matrix for tagging Parts
of Speech (PoS) using Hidden Markov Model (Based on Virtual Lab https://nlp-
iiith.vlabs.ac.in/)
Exploration of hugging face library to perform following task.

1. Text Summarisation

2. Sentiment Analysis

3. Machine Translation

4. Named Entity Recognition

5

Question Answering Systems
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Course Code 24HS02TH0501/24HS02PR0501

Category AEC

Course Title Business Communication

Scheme & Credits L T P Credits Semester
1 0 2 2 vV

Course Outcomes:

CO1- Analyse communication processes and models to apply appropriate strategies in formal and
informal workplace interactions.

CO2- Apply and demonstrate structured writing strategies and Al-assisted techniques to create
effective business correspondence.

CO3- Develop and present structured business reports and visual content by integrating data
visualization and Al tools effectively.

CO4- Apply interpersonal and persuasive communication, emotional intelligence, persuasion,
negotiation, and leadership strategies to participate effectively in teamwork, conflict resolution, and
employment processes.

CO5- Create and demonstrate professional communication across meetings, employment processes,
and digital platforms by integrating Al tools ethically and effectively.

Syllabus: (Theory)

UNIT 1: Fundamentals of Business Communication 4 hours

Introduction to Communication: Nature and Purpose

Communication Models: SBAR Framework (Situation, Background, Assessment, Recommendation),
Schramm’s Interactive Model, Transactional Model (case-based)

UNIT 2: Business Correspondence 4 hours

Communication Planning and Al Integration: Planning Business Messages, Language and
sensitivity to various audiences, Chat communication etiquette, Human-Al collaboration, Ethical use
of Al

Routine Correspondence and prompt engineering: Internal Communication emails, Client emails,
Escalation emails, Follow-up emails, Status update emails, Action confirmation emails, Use of Al
Prompts for email drafting

UNIT 3: Business Reports 4 hours

Fundamentals of Business Reports: purpose, structure, and standard formats

Types of Reports and Professional Documents: feasibility, progress, and project reports; agenda,
notices, minutes of meetings, and organizational announcements; writing a business case

Al-Assisted Report Writing: Use of Al prompts for planning, drafting, and structuring reports

UNIT 4: Employment and Workplace Tools 3 hours

Employment Communication: job descriptions, effective use of job portals (LinkedIn, Indeed, etc.),
and Al in hiring

Workplace Etiquette and Ethics: professional and communication etiquette, ethical practices in
organizational context

Workplace and Al Tools: use of collaboration tools (Slack, Teams, Signal App) and Al tools
(Grammarly, Claude) for professional communication
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Syllabus: (Practical)

Practical 1: Verbal Communication- Formal

Topics covered: Channels- Formal and Informal: Vertical, Horizontal, Diagonal, Formal discussion,
Types of meetings (SCRUM, status, planning, problem-solving, brainstorming), Giving and receiving
feedback, communicating ideas when not assigned to a project

Suggested Activities: Client Call Simulations, Meeting and Feedback Exchange Role Plays
Practical 2: Verbal Communication- Informal

Topics covered: Grapevine communication, Informal discussions, Art of Small Talk, Self-
Introduction (succinct manner)

Suggested Activities: Speed networking, Small Talk Circles,

Practical 3: Emotional Intelligence

Topics covered: Application of Transactional Analysis in workplace contexts (particularly in team
and client interactions)

Suggested Activities: PAC Role Play, Reframing negative communication

Practical 4: Persuasive Communication

Topics covered: Persuasion vs. Manipulation, ARGU strategy, Rhetorical Principle, Strategies
Suggested Activities: Product Pitch, Business Storytelling

Practical 5: Negotiation and Conflict Management

Topics covered: Types of Conflicts, Causes of Conflicts, Concept of BATNA, Negotiation strategies,
Understanding the Non-Disclosure Agreement

Suggested Activities: Negotiation and Conflict Resolution Case Scenarios, Diplomacy in Action
Practical 6: Group Dynamics and Leadership Skills

Topics covered: Stages of Group formation, Roles in teams, Leadership Styles, Strategies to be an
effective leader

Suggested Activities: Role Plays on Leadership Styles, Role-based Team Discussions, Decision-
Making Tasks

Practical 7: Visual Communication

Topics covered: Data Visualization (selecting visuals for presenting data) and Data Verbalisation
Suggested Activities: Data to Visual Task

Practical 8: Employment and Workplace communication

Topics covered: Types of Resumes, Keyword Optimization, ATS-friendly resumes, Interview
Questions, Answering structure, Body Language, Strategies for Effective Interviews

Suggested Activities: Resume Review, Mock Interviews (involvement of industry also), LinkedIn
Optimization

Books

Text Books
1. Courtland L Bovee, John V Thill and Roshan Lal Raina “Business Communication Today”,
14th edition Pearson

2. P.D. Chaturvedi and Mukesh Chaturvedi, Fundamentals of Business Communication, Pearson
Publications, 2012.

Reference Books and material
1. Shalini Verma, Business Communication, Vikas Publishing House Pvt. Ltd., 2015.

2. Sanjay Kumar, Pushpa Lata, Communication Skills, 2nd Edition, Oxford Publication, 2018

3. Sharon Gerson, Steven Gerson, “Technical Communication: Process and Product”, 2018,
Pearson

4. The Al Prompt Handbook for Business Writing: 50+ Prompts for Professionals, Managers &
Entrepreneurs (The Al Prompt Handbook Series), Maxwell Striling, 2026

5. Chris Duffey, Prompt Engineering for Business, Wiley 2024
6. Taner Mostafa, Al Prompts for Business Writing, 2023

7. https://txwes.pressbooks.pub/bcomm/
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Course Code 24EEO01HTO0501
Category Honors
Course Title Cloud native applications, Containers and Microservices
Scheme & Credits L T P Credits Semester
3 1 0 4 vV

Course Outcomes

At the end of the course students will be able to

1. Understand the principles and practices of cloud-native application development.

2. Develop proficiency in building scalable, resilient, and portable applications using Node.js.
3. Deploy and manage cloud-native applications on cloud platforms.

4. Leverage cloud services and infrastructure to optimize application performance and
reliability.

5. Adopt best practices for designing and architecting microservices-based applications.

6. Demonstrate skills in automated testing, continuous integration, and continuous
deployment (CI/CD) for cloud-native applications.

Syllabus:

Unit 1: Introduction to Cloud-Native Development

Overview of cloud computing and its benefits, Introduction to cloud-native architecture and
design principles, Understanding microservices and containerization, Introduction to Node.js
and its role in cloud-native development

Unit 2: Building Cloud-Native Applications with Node.js

Setting up development environment with Node.js and npm, Basics of asynchronous
programming in Node.js, Designing RESTful APIs with Express.js, Integrating databases
with Node.js applications (MongoDB, PostgreSQL), Implementing authentication and
authorization using Passport.js

Unit 3: Containerization with Docker

Introduction to Docker and containerization concepts, Building Docker images for Node.js
applications, Managing multi-container applications with Docker Compose, Best practices
for container security and optimization, Deploying Docker containers to local and cloud
environments

Unit 4: Serverless Computing

Introduction to serverless computing and its benefits, developing serverless functions with
AWS Lambda or Google Cloud Functions, integrating serverless functions with Node.js
applications, Serverless architectures and event-driven design patterns, deploying serverless
applications to cloud platforms

Unit 5: CI/CD for Cloud-Native Applications

Introduction to continuous integration and continuous deployment (CI/CD), Setting up CI/CD
pipelines for Node.js applications with Jenkins or GitLab CI, automating testing and code
quality checks in CI/CD pipelines, deploying applications to cloud platforms using CI/%%Page
pipelines, Implementing blue-green deployments and canary releases



Unit 6: Cloud-Native Services and Best Practices

Overview of cloud-native services (AWS, Azure, Google Cloud), Leveraging managed
services for databases, storage, and messaging, implementing service mesh for microservices
communication, Designing for scalability, resilience, and observability, Best practices for
securing cloud-native applications

Text Books

1. Cloud Native Applications with Docker and Kubernetes — J. Bartlett, Design and
Build Cloud Architecture and Applications with Microservices, EMQ, and Multi-Site
Configurations, Apress (Springer Nature), 2023.

2. Design Patterns for Cloud Native Applications — Kasun Indrasiri and Sriskandarajah
Suhothayan, O'Reilly Media.

3. Building Progressive Web Apps — Tal Ater, Bringing the Power of Native to the
Browser, O'Reilly Media.
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Course Code 24EE01IMTO0501

Category Minor

Course Title Cloud Computing Using Raspberry Pi

Scheme & Credits L T P Credits Semester
3 1 0 4 \V}

Course Outcomes

On successful completion of the course, students will be able to:
1. Learn the new computing model which enables shared resources on demand over the

network, new kind of service models and deployment models.
2. Classify virtualization technology.
Apply the python programming or various services and models.
4. Todevelop cloud applications in Python and Raspberry Pi

w

Syllabus

Module |

Principles of Parallel and Distributed Computing, Introduction to cloud computing, Cloud computing
Architecture, cloud concepts and technologies, cloud services and platforms, Cloud models, cloud as a
service, cloud solutions, cloud offerings, introduction to Hadoop and Map Reduce.

Module 11

Cloud Platforms for Industry, Healthcare and education, Cloud Platforms in the Industry, cloud
applications. Virtualization, cloud virtualization technology, deep dive: cloud virtualization, migrating
in to cloud computing, Virtual Machines Provisioning and Virtual Machine Migration Services, On the
Management of Virtual Machines for cloud Infrastructure, Comet cloud, T-Systems

Module 111

Cloud computing Applications: Industry, Health, Education, Scientific Applications, Business
and

Consumer Applications, Understanding Scientific Applications for Cloud Environments,
Impact of Cloud computing on the role of corporate IT. Enterprise cloud computing Paradigm,
Federated cloud computing Architecture, SLA Management in Cloud Computing, Developing
the cloud: cloud application Design.

Module IV

Python Basics, Python for cloud, cloud application development in python, Cloud Application
Development in Python. Programming Google App Engine with Python: A first real cloud
Application, Managing Data in the cloud, Google app engine Services for Login
Authentication, Optimizing Ul and Logic, Making the Ul Pretty: Templates and CSS, Getting
Interactive. Map Reduce Programming Model and Implementations. Raspberry Pi
Introduction: Basic functionality, setting and configuration of board, Overlocking,
Differentiating from other platforms.

Module V (6 Hours)
Cloud management, Organizational Readiness and change management in the cloud age, Cloud

Security, Data security in the cloud, Legal Issues in the Cloud , Achieving Production
Readiness for the cloud Services, Implementation using Raspberry Pi
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TEXT BOOKS:

1. Cloud Computing: Raj Kumar Buyya , James Broberg, andrzej Goscinski, 2013 Wiley

2.
3.

Mastering Cloud Computing: Raj Kumar buyya, Christian Vecchiola, selvi-2013.
Cloud Computing: Arshdeep Bahga, Vijay Madisetti, 2014, University Press.

Reference Books:

NoohkownE

Code in the Cloud: Mark C. Chu-Carroll 2011, SPD.

Essentials of cloud computing: K Chandrasekharan, CRC Press.

Cloud Computing: John W. Rittinghouse, James Ransome, CRC Press.

Cloud Security and Privacy: Mather, Kumara swamy and Latif. 2011. SPD, Oreilly.
Virtualization Security: Dave shackleford 2013. SYBEX a wiley Brand.

Cloud Computing: Dan C. Marinescu-2013, Morgan Kaufmann.

Distributed and Cloud Computing, Kai Hwang, Geoffery C. Fox, Jack J. Dongarra,
Elsevier, 2012



Course Code 24EE01THO0505-2

Category. MDM

Course Title loT Privacy and Security

Scheme & Credits L T 3] Credits Semester
3 0 0 3 Vv

Course Outcomes

1. Understand the principles of security C.I.A

2. Apply the principals to identify the vulnerabilities at different levels
3. Analyse the security required at different layers in 10T models

4. Investigate the attacks using detection tools

5. Evaluate the attacks, patterns and install the security provisons

Module 1: Principles of security: C.I.A, in Data Network and IoT network

Module 2: security policies Encryption and PGP

Module 3: Vulnerability at various levels in 10T, Security at different levels in 10T:
perception, Network,

Transport, Application

Module 4: Secure Elements in 10T, Hardware Authenticators, Trusted Platform
Modules(TPM),

Transport Layer Shell etc

Module 5: Use cases of deployment different security scenarios Hardware Authenticators,
Trusted

Platform Modules(TPM), SSH etc.

Text Book:

1. Internet of Things Principles and Paradigms, Rajkumar Buyya Amir Vahid Dastjerdi,
Morgan

Kaufman, Elsevier 2016 1 st Edition

Reference Books:

1. Internet of Things Principles, Paradigms and Application of 10T, Joseph Kofi Wireko,
Kaml

Hiran, BPB Publications 2020 1 st Edition

2. 10T Protocols and 10T Standards by Jari Haiston 2023, Symmetry Electronics

3. Cisco Application Note on Network Security

4. Microchip Application note on Trusted Platform Module(TPM)
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Course Code 24EE01THO0601 / 24EE01PR0601

Category Program Core Course

Course Title Database Management System

Scheme & Credits L T P Credits Semester
3 0 2 4 VI

Course Outcomes:

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

1. Apply the basic concepts of Database Systems and Applications

2. Use the basics of SQL and construct queries using SQL in database creation and interaction
3. Design a commercial relational database system (Oracle, MySQL) by writing SQL using the
system

Syllabus

Module I: (5 Hrs)

Overview of Database systems: Basic concepts Database & Database Users, File System vs.
DBMS, Database System Concepts & Architecture, Data models, Schemas & Instances,
Structure of Relational Database, The Relational Algebra-Fundamental operators and syntax,
Extended Relational Algebra operations

Module I1: (7 Hrs)

Entity-Relational Model: Basic concepts, Constraints, Keys, Design Issues, Entity-Relational
ship Diagram, Weak Entity Sets, Extended E-R Features, Design of an E-R Features,
Transforming ER Model to Relational Data Model.

Module H1:( 7 Hrs)

Introduction to SQL: Basic Structure, DDL, DML, DCL, structure-creation, alteration, defining
constraints- Primary Key, foreign key, unique key, not null, check, IN operator, Set Operations
Aggregate Functions, Null Values, Nested Sub-queries, Views, Complex queries, Modification
of Database, Joined Relations, Data-Definition Language, Dynamic SQL.

Module 1V: (6 Hrs)

Indexing and Hashing: Basic Concepts, Ordered Indices, B+ - Tree Index Files, B-Tree Index
Files, Static Hashing, Dynamic Hashing, Comparison of Ordered Indexing and Hashing, Index
Definition in SQL, Multiple-Key Access.

Module V: (6 Hrs)

Transaction Processing: Transactions, ACID Properties, Transaction Schedules & Types,
Serializability, Conflict — Serializability, View — Serializability, Testing for Serializability,
Concurrency Control: Lock-based Protocols, Time Stamp-based Protocols, Enforcing,
Different Locking Modes, 2PL (Two Phase Locking protocol), Multiple Granularity.
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Modules VI: (4 Hrs)
Introduction to Advances in Databases: Object-Oriented Databases, Web Databases, Data
Warehousing and Mining, Parallel Databases, Distributed Databases.

Text Book:

1. Database System Concepts by Abraham Silberschatz, Henry F. Korth and S Sudershan,
McGraw Hill Education, 6th Edition, 2013

2. Database Management System by Raghu Ramkrishna and Johannes Gehrke, McGraw Hill
Education 3rd Edition 2014.

3. SQL-PL/SQL the Programming Language of Oracle by Ivan Bayross, BPB Publications 4th
Edition 2017.

Reference Book:

1. Fundamentals of Database Systems by Ramez Elmasri and Shamkant Navathe, Addision
Wesley 6th Edition 2010

2. PL/SQL Programming: Oracle Programming 11g by Michale McLaughlin, Oracle Press,
McGraw Hill Publications, 2013
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List of Experiments that can be conducted in Oracle RDBMS/Live SOL
server

. Introduction to SQL
. Installation and usage of Oracle RDBMS/Live SQL server
. Create tables, Inserting Data, Creating queries

. Creating triggers, indexes

1

2

3

4

5. Creating views,
6. Deleting data, table, views

7. An introduction to analytic functions.

8. Creating Analytic Views

9. Joining Tables

10. Sorting and Limiting Rows

11. Union, Minus, and Intersect

12. Merge: Databases

13. Case studies

a. Simplified and Fast Fraud Detection using SQL Pattern Matching

b. Creating an Analytic View for the Sales History (SH) Sample Schema
c. Update & Transactions in Databases

d. Mortgage calculator with the SQL MODEL Claus

e. Database to perform Advanced DML, PL/SQL, Triggers, Procedure and Functions.
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Course Code 24EEO01THO0602

Category Programme Core Course

Course Title Software Engineering

Scheme & Credits L T P Credits Semester
3 0 0 3 VI

Course Outcomes

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

1. Analyse generic processes of software development and learn different techniques
and methodologies used in development of software systems.

2. Apply learned concepts to effectively use software testing methodologies in various
software development scenarios.

3. Evaluate and develop comprehensive project plans in alignment with project

goals and stakeholder needs.

4. Apply quality management techniques to ensure process and product quality in
software development.

Syllabus

Module 1

Introduction to Software Engineering, Exploratory style versus Software Engineering,
Shortcoming of exploratory style, Basic principles to hadle complexity, Some basic issues:
Types of software projects, software services, Emergence of software engineering principles,
Evolution of design techniques.

Module 2

Software Process Models, Basic concepts of classical Waterfall Model, Stages of Waterfall
Model, Iterative Waterfall Model, V-Model and Prototyping Model, Incremental Model,
Evolutionary Model, Agile Model, Extreme Programming and Scrum, Scrum Life Cycle
Model, Case Study on software development life cycle (SDLC)

Module 3

Basic testing concepts, levels of testing, Errors, Faults and Failure, Unit, Integration and
System Testing, Test data, Test cases, and Test Suite, Pesticide effect, Validation Testing,
System Testing, Debugging. Software Testing fundamentals, Black Box Testing, White Box
Testing, Web Testing, Test case design, building, execution, Automated Testing. Path Testing,
Case Study on Software Testing Life Cycle (STLC)

Module 4

Software Project management- Plans, Methods and Methodology, The Business Case, Project
Success and Failure, Project Evaluation, Cost-benefit evaluation technique, Project Planning-
stepwise project Planning, Software Effort Estimation- Albrecht Function Point Analysis,
COSMIC Function Point, Cost Estimation, Project Scheduling.
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Module 5

Resource allocation: Introduction, Nature of Resources, Identifying Resource Requirement,
scheduling Resourses, Project Monitoring and Control, Project Control Cycle, Configuration
Management, Process, Configuration Management Tool, Project Management Tools. Contract
Management: Managing Contracts, Types of Contracts, stages in contract placement, contract
checklist. Project Close out, Reasons of Project Closure, Project Closure process and report.

Module 6

Software Quality Management: Introduction to Software Quality, Evolution of quality systems,
Quality Control, Quality Assurance, Total Quality Management, Process Improvement, Process
and Product Quality, CMM (Capability Maturity Model), Personal Software Process (PSP)
Software Reliability, Software Testing. Risk management

Text Books

1.

2.

Software Engineering-A Practitioner's Approach; Roger Pressman; Sixth Edition,
MaGraw Hill,2010
Project Management by Clifford F. Gray, Erik W. Larson, McGraw Hill

Reference Books

1.
2.

w

Software Engineering; lan Somerville; Seventh Edition; Pearson Education. 2008.
Ethics in Information Technology, George W. Reynalds, 4th Edition, Cengage
Leraning

Publication
Software Engineering;David Gustafsan, Schaum's Series, Tata McGraw Hill,2002
Software Project Management, Sanjay Mohapatra; First Edition, Cengage Learning,
2011.
Software Project Management,Rajib Mall, 5th Edition, McGrawHill
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Course Code 24EE01THO0605-1

Category MDM

Course Title VLSI Physical Design

Scheme & Credits L T P Credits Semester
3 0 0 3 VI

Course Outcomes:

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

1. Interpret the VLSI design flow and various VLSI design styles in detail

2. Apply algorithmic graph theory and combinatorial optimization techniques, as per
requirement, to correctly formulate and solve VLSI design problems

3. Apply the algorithms for partitioning, floor planning, placement and routing of VLSI
circuits and use them to solve simple VLSI design problems.

4. Analyze Static Timing Analysis of VLSI circuits.

Syllabus:

Module 1: (06 Hrs)
Introduction to VLSI CAD : VLSI design methodologies, use of VLSI CAD tools,
Algorithmic Graph Theory and computational Complexity.

Module 2: (08 Hrs)

High-level Synthesis : Hardware Models for High-level Synthesis, Internal Representation of
the Input Algorithm, and Understanding RTL to Gate Level design mapping. Basic concept of
Static Timing Analysis (STA).

Module 3: (08 Hrs)

Partitioning: Introduction, Types of Partitioning, Classification of partitioning Algorithm, KL
algorithm.

Floor - planning: Introduction, Sliced and non-sliced planning, Polish expression, Power
planning, 10 Planning.

Placement: Introduction, classification of placement algorithms, partition based placement,
timing / congestion aware Placement.

Module 4: (08 Hrs)

Clock Tree Synthesis: Different topologies of Clock Tree Structure. Overview on Clock Mesh
implementation for High Performance designs.

Routing : Fundamental Concepts of Steiner trees, Two phases of Routing: Global routing &
detailed routing, Routing Algorithms.

Module 5: (08 Hrs)

Low Power Physical Design : Understanding Various Power Optimization algorithms (dynamic
and Leakage). Overview on implementation and complexities involved in low power PD.

SOC Physical Design : Re-convergent model of VLSI SOC Design, SOC Physical design,
advanced physical design of SOCs
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1. VLSI Physical Design Automation: Theory and Practice: Sadig M. Sait, Habib
Youssef, McGraw- Hill 2004

2. VLSI Physical Design: From Graph Partitioning to Timing Closure: Jin Hu, Jens Lienig,
Igor L. Markov, Andrew B. Kahng, Springer, Dordrecht 2011.

Reference Books:

1. Physical Design Essentials: An ASIC Design Implementation Perspective: Khosrow
Golshan, Springer, (2007).

2. Static Timing Analysis for Nanometer Designs: A Practical Approach: J. Bhasker and
Rakesh Chadha, Springer, (2009).

3. Practical Problems in VLSI Physical Design Automation, Sung Kyu Lim, Springer,
(2008), ISBN 978-1402066269.

4. Algorithms for VLSI Design Automation: Sabih H. Gerez and John Wiley,(1998).

5. An Introduction to VLSI Physical Design: Majid Sarrafzadeh and C. K. Wong, McGraw
Hill, (1996).

6. Algorithms for VLSI Physical Design Automation: Naveed Sherwani, Kluwer Academic
Pub., (1999).
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Course Code 24EE01THO0605-2

Category MDM

Course Title Use cases of Environmental 10T

Scheme & Credits L T P Credits Semester
3 0 0 3 VI

Course Outcomes:

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

1) Select and integrate appropriate sensors and LPWAN protocols to monitor diverse
environmental parameters such as air quality, water health, and soil conditions in remote or
rugged settings.

2) Architect loT-based solutions for water distribution, precision agriculture, and waste
management that optimize resource consumption and improve operational efficiency.

3) Apply loT data analytics to build real-time monitoring systems for environmental threats,
including forest fires, industrial gas leaks, and urban pollution spikes.

4) Assess the sustainability of 10T deployments by implementing energy-harvesting methods
(solar, thermal) and edge computing to minimize the carbon footprint of the network itself.

5) Interpret environmental data into actionable insights for Air Quality Indexing (AQI) and
regulatory compliance, bridging the gap between raw sensor data and environmental
governance.

Syllabus

Module 1: Environmental Sensing & Data Acquisition

Review of sensor nodes for environmental parameters (PM2.5/PM10, CO2, VOCs, dissolved
oxygen, soil moisture, noise levels); Low-power wide-area networks (LPWAN) for remote
monitoring (LoRaWAN, NB-IoT).

Module 2: Smart Water Management

Real-time water quality monitoring in rivers and lakes; 10T for wastewater treatment plants;
Smart irrigation systems using soil moisture and weather forecasting; Detecting leakages in
urban water distribution.

Module 3: Air Quality & Climate Monitoring

Urban air quality indexing (AQI) networks; Monitoring greenhouse gas emissions in industrial
zones; loT for forest fire detection and early warning systems; Wildlife tracking and
biodiversity monitoring.

Module 4: Smart Agriculture & Waste Management
Precision farming (site-specific crop management); Livestock health monitoring; 10T -enabled
smart bins and optimized waste collection routing; Circular economy and e-waste tracking.

Module 5: Edge Intelligence & Sustainability

Edge computing for reduced data latency in disaster management; Energy harvesting for self-
powered 10T nodes (solar, thermal, vibration); Environmental impact of 10T (Green 10T)
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Text Books:
1. Internet of Things for Sustainable Community Development-Wireless

Communications, Sensing, and Systems by Abdul Salam, Springer Nature, 1t Edition,

2020
2. loT and Low Power Wireless: Circuits, Systems, and Applications by Christopher Siu.

CRC Press, 15t Edition, 2018.

Reference Books:
1. "Precision Agriculture Technologies for Food Security and Sustainability” by Abd El-
Kader and El-Basioni.
2. "Environmental Management using the Internet of Things" (Springer Briefs) by

various authors.

3. ITU-T Reports on "L.1300 series": Specifically focusing on Green Data Centres and
Environmental Sustainability.

4. Case Studies from The LoRa Alliance: Real-world whitepapers on smart water and
soil monitoring.
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Course Code 24EE01PR0606

Category VSEC

Course Title Software Laboratory Practice -II

Scheme & Credits L T P Credits Semester
0 0 2 1 Vi

Course Objectives

LN =

To master Linux command-line customization and productivity automation.
To analyze system logs and manage background services (daemons).

To bridge the gap between software and hardware using Linux interfaces.
To implement robust system recovery and monitoring tools.

List of Experiments
Lab 0 - The Linux Refresher Challenge

Objective: To validate student proficiency in file system navigation, permissions, and
basic process handling before advancing.

Task 1 (Speed Run): Create a nested directory structure
University /Department/Student in one command.

Task 2 (Permissions): Create a file that is read-only for the user and hidden from
standard view.

Task 3 (Process Control): Start a sleep process in the background, identify its
PID, and terminate it using kill.

Outcome: Students are calibrated and ready for advanced scripts.

Experiment 1 - Shell Environment Customization

Objective: To enhance command-line productivity by modifying the shell startup
environment.

Tasks:
o Customize the Bash Prompt (PS1) to display time, colors, and path.
o Create persistent Aliases for safety (e.g., rm -i) and updates.
o Write a Shell Function (mked) to combine creating and entering a
directory.
o Modify .bashrc to display a system "Welcome Message" upon login.

Experiment 2 - Log Analysis & Text Processing

Objective: To extract meaningful insights from large system log files using filters.

Tasks:
o Use grep with Regular Expressions to extract error codes or IPs from

/var/log/syslog or a dummy log. 145|Page



o Use awk to format and columnize command outputs (e.g., print only
specific columns from ps aux).
o Use pipes (|) to count the frequency of specific warnings.

Experiment 3 - Interactive Tool Design (TUI)

Objective: To build professional-looking interactive scripts using Text User Interfaces.

o Tasks:
o Move beyond read and echo.
o Use whiptail or dialog to create:
» A Message Box ("Welcome").
* A Yes/No confirmation dialog.
» A Checklist Menu for selecting system tasks.

Experiment 4 - Task Scheduling & Desktop Alerts

Objective: To automate recurring tasks and provide visual system feedback.

o Tasks:
o Write a script that monitors battery level or disk usage.
o Use notify-send to trigger a GUI Pop-up Bubble on the desktop when
thresholds are crossed.
o Configure cron to execute this check automatically every 5 minutes.

Experiment 5 - Service Management with Systemd

Objective: To understand how Linux manages background processes (Daemons) in a
modern OS.

o Tasks:
o Write a simple Python/Bash script that runs indefinitely (a "service").
o Create a Systemd Unit File (.service) for this script.
o Use systemctl to Start, Stop, Enable (boot start), and check the Status of
your custom service.
o Analyze service logs using journalctl.

Experiment 6 - Automated Backups & Restoration

Objective: To implement industry-standard disaster recovery protocols.

o Tasks:
o Create a local backup strategy wusing tar (archiving) and gzip
(compression).
o Implement an incremental backup script using rsync to mirror two
directories.
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Experiment 7 - Hardware Interfacing via Sysfs

Objective: To demonstrate the "Everything is a File" philosophy by controlling
hardware.

o Tasks:
o Navigate the /sys/class/ filesystem.
o Control the Keyboard LEDs (Caps Lock/Num Lock) or GPIOs (if using
Raspberry Pi) by writing values to system files.
o Write a script to "blink" the LED in a specific pattern (Heartbeat or SOS).

Experiment 8 - Secure Remote Management (SSH)

Objective: To manage remote Linux systems securely without passwords.

o Tasks:
o Generate SSH Key pairs (ssh-keygen).
o Configure Password-less Login between two systems (or localhost).
o Securely transfer files using scp (Secure Copy).
o Execute commands on a remote machine non-interactively.

Experiment 9 - The "Watchdog" System (Self-Healing)

Objective: To integrate monitoring and control logic into a fault-tolerant system.

o Tasks:
o Create a "Supervisor Script" that monitors the Service created in Exp 5.
o Logic: If the service crashes (is not running), the Watchdog must:
1. Restart the service.
2. Log the incident.
3. Trigger a visual alert (LED blink or Desktop Notification).

Experiment 10 - Integrated Mini-Project
Objective: To synthesize multiple concepts into a deployable automation solution.

e Scope: Students work in pairs to solve a real-world problem.
e Suggested Problem Statements:
1. The USB Sentinel: Detects USB insertion $\ to$ Auto-Backups data $\ to$
Beeps/Blinks LED.
2. The Server Health Dashboard: A TUI (Whiptail) menu that shows live
CPU/RAM stats and allows restarting services.
3. The Intruder Alert: Monitors authlog for failed login attempts $\to$
Sends a notification $\to$ Locks the account.

Text books 147}Page



1. Linux BIBLE, Christopher Negus, Tenth Edition, Wiley 2020.

2. Linux for Beginners: An Introduction to the Linux Operating System and Command
Line, Jason  Cannon, O'Reilly, 2014.

Reference Books:

1. Using and Administering Linux: Volume 2 — Zero to SysAdmin: Advanced Topics,

David Both, Apress, 2023.

Mastering Linux Administration, Alexandru Calcatinge & Julian Balog, Packt

Publishing, 2024.

Linux Advanced for SysAdmin, Ryan Juan, GitforGits, 2024.

Linux: Powerful Server Administration, Uday Sawant et al., Packt Publishing, 2017.

Linux System Administration, Tom Adelstein & Bill Lubanovic, O’Reilly, 2007.

GNU/Linux Advanced Administration, Remo Suppi Boldrito & Josep Jorba Esteve,

Free Technology Academy, 2009.

7. Advanced Programming in the UNIX Environment, W. Richard Stevens & Stephen A.
Rago, Addison-Wesley, 2013.

N
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Course Code

24EEQ01PR0O607

Course Title Advanced Competitive Coding
Scheme & Credits L T P Credits | Semester
0 0 2 1 VI

course Outcomes:

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

1. Analyze and optimize algorithms using advanced complexity concepts and problem-solving strategies.
2. Apply advanced data structures such as trees, graphs, heaps, and hashing in solving complex problems.
3. Design solutions using dynamic programming, greedy methods, and backtracking techniques.
4. Evaluate and implement optimal solutions for medium to hard-level competitive coding and interview
problems.
Syllabus
| Module | Topics I Platform Mapping
Module 1: Advanced . . .
. Amortized analysis, complexity .
Conjpl_exn_y & trade-offs, optimization techniques LeetCode — Medium Problems
Optimization

Module 2: Advanced
Arrays & Strings

Advanced sliding window, two
pointers, hashing, string algorithms

LeetCode — “Longest Substring
Without Repeating Characters”

Module 3: Recursion &
Backtracking

Backtracking problems (N-Queens,
Rat in a Maze), subsets,

HackerRank — Backtracking
LeetCode — “Subsets”,

permutations “Permutations”
Module 4: Advanced Binary search on answer, merge LeetCode — “Find Peak
Searching & Sorting sort, quick sort, order statistics Element”

Module 5: Trees &
Graphs

Binary trees, BST, traversals (DFS,
BFS), graph representation, shortest
path basics

LeetCode — “Binary Tree Level
Order Traversal”, “Number of
Islands”

Module 6: Advanced Data
Structures

Heap, priority queue, hashing
(map/set), disjoint sets (Union-Find)

LeetCode — “Top K Frequent
Elements”

Module 7: Dynamic
Programming

Memoization, tabulation, knapsack,
LIS, LCS, DP on grids

LeetCode — “Longest Increasing
Subsequence”, “0/1 Knapsack”

Module 8: Greedy & Bit
Manipulation

Greedy strategies, interval problems,
bitwise operations

LeetCode — “Jump Game”,
“Single Number”

Module 9: Competitive
Coding Strategy & Mock
Tests

Contest strategy, time management,
solving medium-hard problems,
mock interviews

Codeforces / LeetCode Contests




Module-wise Coding Practice Framework for Problem Solving

. Problems to Platform Choice|| Platform + Problem Count
Module Topics Solve (Level-wise) + Difficult
(Outcome) y
Module 1 - Complexity Intermediate: .
Advanced analysis, 15-20 HackerEarth HackerEarth (10 I\/I_edlum)

: A . . LeetCode (10 Medium)
Complexity & optimization problems Professional: Total: 20 (Medium
Optimization techniques LeetCode otal: 20 (Medium)
Module 2 - Sliding window, 4050 I'_T;g::res;ti: HackerRank (20 Medium)
Advanced Arrays |{two pointers, problems Professional: LeetCode (25 Medium/Hard)
& Strings hashing LeetCode Total: 45 (Medium-Hard)
Module 3 - Subsets, 95 30 m;i[(rgreg;?:ﬁ : HackerEarth (10 Medium)
Recursion & permutations, N- : . LeetCode (20 Medium/Hard)
Backtrackin Queens problems Professional: Total: 30 (Medi Hard

g LeetCode otal: 30 (Medium-Hard)
Module 4 ~ Binary search on Intermediate: HackerRank (10 Medium)
Advanced 25-30 HackerRank )
Searching & answer, merge problems Professional: LeetCode (20 I\/I_edmm/ Hard)
Sorting sort, quick sort LeetCode Total: 30 (Medium-Hard)
Intermediate: :
Module 5 — Trees Tree traversal, 40-50 HackerEarth HackerEarth (15 I\/I_edmm)
& Graphs BFS, DFS, problems Professional: LeetCode (30 I\/I_edmm/Hard)
shortest path ' Total: 45 (Medium-Hard)
LeetCode
Intermediate: :
Module 6 — . HackerRank (10 Medium)
Advanced Data H_e_ap_, hashing, - 25-30 Hackerl_?ank. LeetCode (20 Medium/Hard)
Structures disjoint sets problems Professional: Total: 30 (Medi Hard
u LeetCode otal: 30 (Medium-Hard)
Intermediate: :
Module_ - Knapsack, LIS, ||40-50 HackerEarth HackerEarth (15 I\/I_edlum)
Dynamic . ) LeetCode (30 Medium/Hard)
Programmin LCS, DP patterns ||problems Professional: Total: 45 (Medium-Hard
g 9 LeetCode : um-= )
Module 8 — Slr%er?t);\ ms 2530 m;iLngsrlltE : HackerRank (10 Medium)
Greedy & Bit Jor ' . i LeetCode (20 Medium/Hard)
Manipulation bltWIS? problems Professional: Total: 30 (Medium—Hard)
operations LeetCode )
. ) LeetCode (30 Medium/Hard)
gﬂoorilélsi ?&_ Mock contests, ||50-60 igoel;gscs):j%nal. Codeforces (20 Contest
mixed problems ||problems ’ Problems) Total: 50
Placement Prep Codeforces

(Medium-Hard)
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Course Code 24EEQ01HTO0601
Category Honors
. Back-end Database Applications and JavaScript Full Stack
Course Title Capstone
Scheme & Credits L T P Credits Semester
3 1 0 4 VI

Key Skills & Tools Gained
e Languages: JavaScript (ES6+), HTML5, CSS3.

e Frameworks: Node.js, Express.js, React.js.
o Databases: MongoDB (NoSQL), SQL (MySQL/PostgreSQL).
e DevOps: Git, Docker, Kubernetes, CI/CD pipelines

Core Syllabus Modules
A typical capstone project is divided into the following key phases:
Unit 1:
Project Foundation & Setup
e Architecture Design: Planning the application’s structure and user stories.

e Environment Setup: Initialising GitHub repositories and development environments.

o Database Initialisation: Setting up NoSQL databases (e.g., MongoDB) and
populating them with initial data.

Unit 2:
Back-end APIs & Services Development
o RESTTful APIs: Creating endpoints using Node.js and Express for CRUD (Create,

Read, Update, Delete) operations.

e Microservices: Developing independent services, such as search functionality or
third-party integrations like sentiment analysis.

e Security: Implementing authentication and authorisation using JSON Web Tokens
(JWT).
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Unit 3:

Front-end Integration

Unit4 :

Dynamic Ul: Building user interfaces with React, including landing pages,
navigation bars, and search results.

State Management: Handling data flow between the front-end components and back-
end services.

Form Handling: Developing registration, login, and user profile pages that interact
with back-end APIs.

DevOps & Deployment

Unit5:

CI/CD Pipelines: Automating testing and deployment using tools like GitHub
Actions.

Containerisation: Packaging applications using Docker.

Cloud Hosting: Deploying the full solution on platforms like Kubernetes or IBM
Code Engine.

Submission & Evaluation

Peer Review: Submitting the project for assessment based on a standard rubric.

Portfolio Building: Polishing the project for demonstration to potential employers.
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Course Code 24EE01MTO0601

Category Minor Course

Course Title Data Management and Analytics for loT

Scheme & Credits L P Credits Semester
3 0 4 VI

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

Assess storage and retrieval methods through appropriate indexing design

Comprehend contemporary database architectures and its relevant issues

Analyze the role of database management systems in IOT applications

Design and implement structured databases matching to realistic constraints and conditions

el e

Syllabus

Module I (5 Hrs)

Data storage: Overview of Relational DBMS concepts, Basic File Structures, File Organization &
Record formats, Heap sorted & Hashed Files, Buffer management, Disk Storage, Parallel Disk
access with RAID, Modern Storage Architectures

Module 11 (7 Hrs)
Indexing Structures: Single level and Multilevel Indexes, B Tree and B+ Tree Indexes, Hash and
bitmap-based indexing, Index Structures for Single Dimensional and Multidimensional Databases

Module 111 (8 Hrs)

Query Processing: Query Execution, Algebra for Queries, Physical-Query-Plan-Operators,
Algorithms for Database Operations, Algorithms for Joins and Sorting, hash and index-based
algorithms, Buffer Management, Parallel Algorithms for Relational Operators

Module 1V (7 Hrs)

Query Optimization: Algebraic Foundation for Improving Query Plans, Estimating Cost of
Operations, Cost Based Plan Selection, Choosing Order of Joins, Optimization of Queries for
Parallel, Distributed, Multidimensional and Text Database

Module V (6 Hrs)

Sustainability Data and Analytics in Cloud-Based M2M Systems - potential stakeholders and their
complex relationships to data and analytics applications — Social Networking Analysis - Building a
useful understanding of a social network — Leveraging Social Media and 10T to Bootstrap Smart
Environments: lightweight Cyber Physical Social Systems — citizen actuation

Module VI (7 Hrs)
Apache Hadoop, Using Hadoop Map Reduce for Batch Data Analysis, Apache Oozie, Apache Spark,
Apache Storm, Using Apache Storm for Real-time Data Analysis
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Reference Book

Ramez Elmasri, Shamkant B Navathe, Fundamentals of Database System, Pearson Education
Garcia Molina, Ullman, Widom, Data Base System Implementation, Pearson Education
Raghu Ramakrishnan & Johannes Gehrke, Database Management Systems, McGraw Hill
Silberschatz, Korth, Sudarshan, Database System Concepts, McGraw Hill

M. Tamer Ozsu, Patrick Valduriez, S. Sridhar, Principles of Distributed Database Systems,
Pearson Education

aokrwnE

Text Book

1. Stackowiak, R., Licht, A., Mantha, V., Nagode, L., Big Data and The Internet of Things:
Enterprise Information Architecture for A New Age, Apress, 2015

2. Dr. John Bates, Thingalytics - Smart Big Data Analytics for the Internet of Things, John
Bates, 2015
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