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

B.TECH ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING

HINDUSTHAN

EDUCATIONAL AND ™=
g =

ISNML ATAVLIHY

HICET

CHOICE BASED CREDIT SYSTEM

Revised Curriculum and Syllabus for the odd semester
Academic year 2023-2024
(Academic Council Meeting Held on 19.06.2023 )



VISION AND MISSION OF THE INSTITUTION

VISION

To become a premier institution by producing professionals with

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

MISSION

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

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

VISION

To impart quality education for students in the field of Artificial
Intelligence and human-machine partnership in the technological-embedded
world and create competent professionals who serve the greater cause of

society.

MISSION

DM1: To provide a student-centric learning environment to create competent
professionals with knowledge in artificial intelligence, machine learning
techniques, natural language processing, deep-learning and computer vision.

DM2: To facilitate the students to develop the necessary skills to sustain in
today’s globalised technological society, in pursuit of excellence by keeping
high personal and professional values and ethics.

DM3: To nurture their skills in research and innovation that contributes to the
development of society.
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PROGRAM OUTCOMES (POs)

Engineering Graduates will be able to:

PO1. Engineering Knowledge - Ability to apply knowledge of mathematics,
science, mechanical engineering fundamentals and specialization to the
solutions of complex engineering problems;

PO2. Problem Analysis - Ability to identify, formulate, conduct research
literature and analyze complex engineering problems using principles of
mathematics, natural sciences and mechanical engineering sciences;

PO3. Design/Development of Solutions - Ability to design mechanical
solutions for complex engineering problems and systems, components or
processes that meet specified needs;

PO4. Investigation - Ability to conduct investigation of complex problems
using research based knowledge and research methods to provide valid
conclusions;

PO5. Modern Tool Usage - Ability to develop and apply appropriate
techniques, resources, and innovative engineering tools to complex mechanical
engineering activities;

PO6. The Engineer and Society - Ability to apply contextual knowledge to
assess societal, health, safety, legal and cultural issues with the awareness of
the consequent responsibilities to professional mechanical engineering practice
for the betterment of society;

PO7. Environment and Sustainability - Ability to understand the impact of
professional mechanical engineering solutions in societal, economic and
environmental contexts and demonstrate knowledge of and need for sustainable
development;

PO8. Ethics - Ability to apply ethical principles and demonstrate commitment
to professional ethics, responsibilities and norms of mechanical engineering
practice;

PO9. Communication - Ability to communicate effectively on complex
engineering activities with the engineering community and with society at
large;



PO10. Individual and Team Work - Ability to demonstrate knowledge and
understanding of mechanical engineering and management principles and apply
these effectively as an individual, a member or a leader in diverse teams and in
multidisciplinary settings.

PO11. Life Long Learning - Ability to recognize the need for, and have the
preparation and ability to engage in independent and life-long learning in the
broadest context of technological change in mechanical engineering practice.

PO12. Project Management and Finance - Ability to demonstrate knowledge
and understanding of project management, finance principles, business
development within the scope of mechanical engineering practices.

PROGRAM SPECIFIC OUTCOMES (PSOs)

PSO1

An ability to apply advanced core Al technologies, to extract information and provide
knowledge to intelligent decision-making systems and human-Al collaboration

PSO2

An ability to develop a principled and thoughtful approach to the machine learning

tools that can address complex cognitive tasks for the betterment of society.

PROGRAM EDUCATIONAL OBJECTIVES (PEOSs)

PEOZ1: To acquire strong knowledge in the domain of artificial intelligence and
machine learning theory and principles for identifying, analyzing and solving
problems.

PEO2: To enable students to build intelligent machines, software, or
applications with a cutting-edge combination of machine learning, analytics,
and visualization technologies.

PEO 3: To improve students' ability to work effectively within a team and apply
appropriate practices within a professional, legal and ethical framework for
societal needs, and accomplish sustainable progress through lifelong learning
and research.
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{An Autonomous Institution, Affiliated 1o Anna University, Chennai
Approved by AICTE, New Delhi&k Accredited by NAAC with *A* Grade) ey
Valley Campus, Pollachi Highway, Coimbatore, Tamil Nadu.

DETAILS OF CHANGES CARRIED OUT IN CURRICULUM & SYLLABUS

CBCS PATTERN
UNDERGRADUATE PROGRAMMES
nmmmmmmmmwm
REGULATION-2019
For the students admitted during the academic year 2020-2021 and onwards
SEMESTER I -20 Credits
Course Course
S.No Code Course Title Cat L|T|P|C|CIA| ESE | TOTAL
THEORY
| I9HE1101 | Techmical English HS 211|103 28 75 100
2 | 19MAI10IR | Calculus 3|1|0| 4| 25 75 100
THEORY & LAB COMPONENT
3 19PH1151 | Applied Physics BS 2|0|2|3) 50 50 100
19CY1151 | Chemistry for Engineers BS |2 |o|2|3]|s0]| s0 100
Ohbject oriented
5 19C51152 | programming using IC 2101 2(3] 50 50 100
Python
Basics of Electron devices
6 19EC1154 and Electric Ciras ES 2|0|2]|3) 50 50 100
PRACTICAL
Language Competency
7 19HE1071 En c 1 HS 0lO0j2|1 (100 O 100
MANDATORY
B 19MC1191 | Induction Program MC ojo|Dj0)] O 0 0
9 19HE1072 | Career Guidance — Level | EEC 2|{0|0|0|100)| O 100
Entreprencurship &
10 I9HE1073 I o EEC ljojojlo|{100]| © 100
Total Credits 16 | 2 |10]|20| 550 | 350 900
SEMESTER I - 22 Credits
Course Course
S.No Cod Course Title C L|T|P)|C|CIA| ESE | TOTAL
THEORY
Business English for
1 19HEZ2 101 Ergi HS 2 |1 1|03 25 75 100
Differential Equa
ifferentia tions
2 | 19MAZ104 And 1 Algebra BS 3 1|0 4| 25| 75 100
THEORY & LAB COMPONENT
3 19PH2151 | Material Science BS 210123 5 0 100
4 19CY2151 | Environmental Studies BS 2 0l 23] 50 50 1040




5 19C52153 | Java Fundamentals i 2 D23 50 S 10
& 19ME2154 | Engineering Graphics ES 1 0] 4|3 50 Sl 10:0
PRACTICAL
7 | 19ME2001 | Engincering Practices ES |o|of[afl2]so] so | 100

Language Competency
] F9HE207] En C | HS ] 0| 21| 100 LI 10s
MANDATORY
9 I9HE2072 | Caresr Guidance — Level 11 EEC 2 0| 0 100 0 106
Total Credits l4 | 2|16 22| 500 | 400 EH{il)
SEMESTER III <21 Credits
Course Course
S.MNo Code Course Title C L|T|F| C|CIA| ESE | TOTAL
THEOQORY
Diata Structures and
| 19A13201 Alictias PC i 0] & 3 25 75 1040
Foundations of Artificial
2 19A13202 Intelli a PC 3 0| o 3 25 75 104
THEORY & LAB COMPONENT
Probability and Applied
i 108443152 Statists BS 3 |2 4 50 S0 100
Digital Principles and
4 19AI13251 g D'HI_E[I [ 3 nD| 2 4 S0 1l 1080
5 | 19A13252 | Clean Coding and Devops Ic [3|o]2]a]s0] so 100
PRACTICAL
Data Structures and
[ q . i
19AJI0IR Al e o ator P b | 0| 3|15 50 S0 10400
Artificial Intelli
7 | 19A13002 e PC |0o|lo|3f1s5]| so
Laborat Sl 10
MANDATORY
i I9MC3191 | Indian Constitution MC 2|00 0 Li] i 0
L] 19HE3072 | Career Guidance- Level IT1 EEC 2 || 0] 0 | 100 1] 10w
10 | 19HE3073 gzr-hmhm-m EEC |1 |o|o|o |00/ o 100
" Total Credits 20| 0|12] 21| 500 | 400 | 900
SEMESTER IV -19 Credits
Course Course
S.MNo Code Course Title Category L|{T|PF| C|CIA| ESE | TOTAL
THEDORY
Discrete Mathematical
| 19MA4105 Str BS 2 | 0| 13 25 75 100
Database Management
2 19A14201 Syt rC il0 | 3 25 75 100
19AT202 | Data Visualization [ |0 0| 2 25 ] 104
THEORY & LAB COMPONENT
4 | 19A14251 | Operating Systems pc |[2(olz2|3|s0] 50 100
Introduction to Machine
5 10414252 L ; PC Fja|2]| 4 50 50 100




PRACTICAL

Database Management
(/] 19AT4000 B, Svstem Lal oy rC 0 | 0| 3|15 50 50 100
Data Visualization
T 19ATS002 IC 0 | 0| 3|15 50 50 100
Laboratory
MANDATORY
Value Education = Essence
8 19MC419] | of Indian Traditional MC 210|l0] 0 i ] i
Enowledge
9 I9HE4072 | Career Guidance- Level [V EEC 2 (0|0 0| 100 0 100
10 I9HE4073 | Ideation Skills EEC 1 0| 0| 0| 10D (i} 100
Total Crediis 18 | 1 |10 19| 475 | 425 S
SEMESTER V =24 Credits
Course Course
5.Mo Cod Course Tiitle Category L|(T|F|C|CIA| ESE | TOTAL
THEORY
| 19A15201 | Computer Networks BPC 3 o| o] 3 25 75 100
2 | 19A15202 | Data Analytics PC |3|o]| o] 3] 25 75 100
3 | 19HESIS] EM“"MM Infornution Hs [3|o| o] 3| 25| 73 100
4 | 19A153** | Professional Elective- | PE [3|o[ ol 3| 25| 73 100
THEORY & LAR COMPONENT
Object Oriented Analysis
5 12AI525] and Desi. PC 2 0|21 3 5B 50 108
(2] 19A15252 | Introduction to Design Ic 2 | z] 3 50 50 100
PRACTICAL
7 19AIS001 | Wetworks Lab PC 0| 0] 3|15 50 1l 100
i 19AIS002 | Data Analytics Lab BPC 0| o )3 |15 50 Sl 100
MO / Industrial
9 19ALS O Training / Send EEC 0|02 1 100 LI 1 (e
10 I19HESOT] | Soft Skills-1 EEC 1 0|0 1 10 0 10:0
11 ISHES072 | Design Thinking EEC 1 0|0 1 11 1] (1] 10
Total Credits 18] 0 |12]| 24 | 600 | 500 1100
SEMESTER V1-24 Credits
Course Course
5E.No Code Course Title Cat L|T|F|C)|ClA| ESE | TOTAL
THEORY
I | 19A16201 | Theory of Computation PC [2afolo|[3]z]| 15 100
2 19A16202 | Development of Machine Ic 3| 0|0 3| 25 T8 100
Leaming Models
Natural Language
3 i T
19ATA20 p ing BC 3 0|0 3] 25 5 100
4 | 19A163** | Professional Elective- II PE [3]ofo]|3[25] 75 ] 100
5 | 19**64** | Open Elective ] OE [3]|ofo]|3][2s] 75 [ 100
THEORY & LAB COMPONENT
f 19A1625] | Predictive Modeling Ic 3 0|2 4 50 i L H




FRACTICAL
Matural Language
7 1 9ALG001 p ing Lab PC 0|3 (|15 50 50 100
B 19AI6801 | Mini Project EEC 0|3 |15 50 50 1040
9 I19HESOT] | Soft Skills - 11 EEC 1 0|0 | 101|100 0 10
Intellectual Property =
10 | 19HESOT2 | . EEC 0
Rights (IPR) 1 jo 0| 1 | 100 0 1
Total Credits 20) 0] 8 |24 | 475 | 525 1000
SEMESTER VII-21 Crediis
Course Course
5.No Code Course Tlile Catepory L|T|F|C|CIA|ESE | TOTAL
THEORY

19AI73** | Professional Elective- 11 PE 3 0|3 ]| 25 75 100
4 19**74** | Open Elective [1 OE 3 |o]0o]| 3] 25 75 100
THEORY & LAR COMPONENT

7 | 19AI7901 | Project Phase - 1 PC |0 |03 |15] 50| 50 | 100
Total Credits 17| 0|8 |21|275| 525 | sme
SEMESTER VIII-14 Credits
5.No E,;;‘ Course Thtle c‘:""“ L|{T|P|c|cia|EsE | TOTAL
THEORY
1 | 19AIE3** | Professional Elective- IV PE 0 35| 75 | 100
2 | 19AIE3** | Professional Elective- V PE 0 25| 75 | 100
PRACTICAL
3 | 19AI8901 | Project Phase - II EEC | 0 16] & | 100 ] 100 | 200
Total Credits 6 16| 14 | 150 | 250 | 400
Total Credits: 165
LIST OF PROFESSIONAL ELECTIVES
PROFESSIONAL ELECTIVE
Civiirse
ot Course Title L |[T|p| ¢ | cia | EsE | TOTAL

19A15301 | Al for Cyber Security 3ol ol 3] 25| 75| 100
19A15302 | Internet of things 3lolo| 3| 25| 75| 100
19A15303 | Advanced Machine Lesming 1 lo|o| 3| 251 75| 100
19A15304 | Introduction to Robotics 3 |o|o| 3| 25| 75| 100
19A15305 | Bioinformatics 3ol o| 3] 251 15| 100
19A15306 | Computer Architecture and Organization | 3 | 0] 0| 3 | 25 | 75 100




PROFESSIONAL ELECTIVE IT

oo v Course Title L |T|er| ¢ | ca| EsE | ToTAL
19A1630] | Neural Networks 3 |olo| 3| 25| 75| 100
19A16302 | Big data Computing 3 o]l o| 3| 25| 75| 100
[9A16303 | Al in Blockchain 3 |o|o| 3| 25| 751 100
19A16304 | Human Machine [nteraction 3 olo| 3| 25| 75 100
19A16306 | Foundations Of Dats Science 3 (olo| 3| 25| 75| 100
19IT6308 | Web Development - 1 0 lofl3] 3] so|s0o | 100

PROFESSIONAL ELECTIVE 111
e Course Title L|T|P| ¢ | cia | ESE | TOTAL

PROFESSIONAL ELECTIVE IV
':(_."':L“ Course Title L T|pr| ¢ | cia | EsE | TOTAL
19A18301 | Computational Neuroscience 3 |o|l o] 3| 25| 75 100
19A18303 | Network Science and Modeling 3 |o|lo] 3| 25| 75 100
19AI8304 | Reinforcement Leamning 3 olo|l 3| 25| 75 100
19AI8305 | Stream Analytics 3 | 0 3 25 75 100
19A18311 | Advanced Social Networks 1 |o|l o] 3 25| 75 100
I9ITE314 | Web Development - I11 0lof[3] 3| so]|s | 100
PROFESSIONAL ELECTIVE V
“g:: Course Title LiT|Pr| ¢ | cia| ese | ToTAL

OPEN ELECTIVE
':g:d":‘ Course Title LiTt|Pp| c | cia | EsE | ToTAL
19A16401 | Cyber Security and Intelligence 25 75 100




List of Life Skill Courses under Open Electivie
CE:::' Course Title L|T|P| € | ClA | ESE | TOTAL
General Stdies for Competitive
19L8X 401 it alra 3 n| 0 3 25 74 1040
Human Rights, Women Rights and
9L X402 Gender E lity k] n| o 3 25 15 100
I9LSX403 | Indian Ethos and Human Values 3 of o 3 25 75 i)
19L5X404 | Indian Constitution and Political System | 3 0| 0 3 25 75 {ili}
I9LEX405 | Yoga for Human Excellence 3 D] O 3 25 75 100
CREDIT DISTRIBUTION

Semester | 1] m v v Vi Vil VIII | Total

Credits 20 22 21 19 24 24 21 14 165

* Student can carn extra credit 35 aver and above the total credits
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Programme Course Code Name of the Course LT
i

B.Tech

Ohbjective

Limit

Course
Outcome

| R
B 3

19A1T201 CLOUD COMPUTING
To understand the concept of cloud computing.
To visualizes the different clouds models with respect to services and cloud eco system.
To learn about cloud offering and cloud management.
To learn about different cloud enabling technologies.
To understand about different implementations of virtualizations, management software.

Imstructional
Description P

Ll L b

INTRODUCTION: Introduction - Essentials - Benefits - Business and

IT Perspective - Cloud and Virtualization - Cloud Services Requirements

= Cloud and Dynamic Infrastructure - Cloud Computing Characteristics 9
= Cloud Adoption. Cloud Models — Cloud Characteristics - Measured

Service -Cloud deployment models Security in a Public Cloud - Public
versus Private Clouds - Cloud Infrastructure Self Service.

CLOUD SERVICES AND SOLUTIONS: Principle Technologics -
Cloud Strategy - Cloud Design and Implementation using SOA -
Conceptual Cloud Model - Cloud Service Defined. Cloud Solutions -
Introduction - Cloud Ecosystem - Cloud Business Process Management
- Cloud Service Management - Computing on Demand (CoD) — Cloud
sourcing.

CLOUD OFFERINGS AND CLOUD MANAGEMENT: Cloud
Offermgs - Information Storage, Retrieval, Archive and Protection -
Cloud Analytics - Testing under Cloud - Information Security
- Virtual Desktop Infrastructure - Storage Cloud. Cloud Management - 9
Resiliency - Provisioning - Asset Management — Cloud Governance -

High Availability and Disaster Recovery - Charging Models, Usage
Reporting, Billing and Metering

CLOUD ENABLING TECHNOLOGIES: Data center Technology

- Virualization  Technology - Web Technology ~Multitenant 9
Technology — case study in AWS.

CLOUD VIRTUALIZATION: Virualization Defined - Virtualization

Benefits - Server Virtualization - Virtualization for x86 Architecture -
Hypervisor Management Software - Logical Partitioning (LPAR) - VIO 9
Server - Virtual Infrastructure Requirements - Storage virtualization -

Storage Area Networks —Network Attached storage - Cloud Server
Virtualization - Virtualized Data Center.

Total Instructional Hours 45

COI:  Understand the concept of cloud computing.

CO2: Visualizes the different clouds models with respect to services and cloud eco
system.

CO3:  Knowledge of cloud offering and cloud management.

CO4:  Understand the different cloud enabling technologies.

CO3: Understand about different implementations of virtualizations, management
sofiware.




TEXT BOOKS:
TI:  Dr.Kumar Saurabh, Cloud Computing, Second Edition, Wiley-India, 2012

T2 Thomas Erl, Zaigham Mahmood, Ricardo Puttini, —Cloud Computing: Concepts, Technology and
Architecturel, Prentice Hall Service Technology Series

REFERENCE BOOKS:

Rl: David Marshall, Wade A. Reynolds, - Advanced Server Virualization: VMware and Microsoft Platform
in the Virtual Data Center, Avarbach Publications, 2006

R2:  Chris Wolf, Erick M. Halter, - Virtualization: From the Desktop to the Enterprise, Apress 2005
B3 Daniclle Ruest, Nelson Ruest - Virualization: A Beginners Guide, TMH, 2009

\\a )
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Programme Course Code Mame of the Course L TP C
B.Tech 19A07202 Al ANALYST 00 3
I To Familiarize the students about the evolution and relevance of Al in the world 1oday.
2. Analyze existing and future implementations of Al solutions across multiple industries.
3. Discuss Al technology building blocks, including: natural language processing,
Course machine and deep learning, neural networks, virtual agents, autonomics and computervision.
(hjective 4. Develop a deeper understanding of machine learning techniques and the algorithm

5. Understanding the ethics and future workfonce in Al

Unit Description Instructional

Hours
Al LANDSCAPES:
Definition and brief history of Al - Al Explained- Al Technologies -Al
Industry Impact - Autonomous Vehicles - Smart Robotics — Goals and
1 applications of Al - Problem-solving technigues in Al

INTRODUCTION TO MACHINE LEARNING:
Types and approaches of ML - Different ML algorithms - Basics of neural

1l networks - evaluating a machine learning model - Introduction to IBM 9
Watson - IBM Watson services offerings - capabilities of each Watson
service - Introduction to IBM Watson Studio
NATURAL LANGUAGE PROCESSING:NLP
Definition and scope of NLP - Applications of NLP - Challenges and

1 limitations in NLP- Text Preprocessing- Tokenization - Stemming and g
Lemmatization - Language Modeling — N-gram modelling — Text
Classification — Named Entity Recognition

COMPUTER VISION & DEEP LEARNING:
Computer Vision Overview- Al Vision through Deep Learning - Computer

v Vision for the Emerprise - Deep Leaming Explained - Deep learning 9
ecosystem

FUTURE TRENDS FOR Al:

Evolution of Al and its current state - Overview of the impact of Al on
v various industrics - Ethical issues and challenges in Al - Bias and fairness

in Al algorithms - Responsible Al development practices - Al and

Automation in the Workplace - Al and Automation in the Workplace - Al

in Smart Cities and loT

Total Instructsnal Hours 45

COLl:  Recognize various machine leaming techniques utilized in designing Al systems and
applications to address real-world problems.

€O Lhilize these techniques in applications that involve perception, reasoning, and leaming

Course C03:  Perform analysis and design of a real-world problem to facilitaie implementation and gain
Outcome comprehension of the dynamic behavior of a system.

CO4:  Explain the role of agents and how it is related to the environment and the way of evaluating it
and how agents can act by establishing goals

CO5:  Acquire the knowledge of real-world Knowledge represemation




TEXT BODOKS:
T :IBM Courseware
REFERENCE BOCEKS:

R1: Artificial Intelligence: A Modern Approach - Stuart Russell and Peter Norvig

Rl: Deep Learning- lan Goodfellow, Yoshus Bengio, and Aaron Courville
F3: Pattern Recognition and Machine Leaming - Chrisiopher M. Bishop

S
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Programme Course Code Name of the Course
B.Tech 19AIT203 Ethics and Policy Issues in Al Computing
1.Be familiar with the Current Initiatives in Al and Ethics
2.Discussed about the frameworks and models of Al

Course 3.Demanstrate understanding of different grades of Al systems and their cthical

Objective implications
4.Understanding of perspectives and approaches of Al ethics.
5.To be familiar with the applications and use cases of Al

Unit Description

Introduction To Ethics OF Al:

Role of Antificial Intelligence in Human Life, Understanding Ethics, Why
1 Ethics in Al? Ethical Considerations of Al, Current Initiatives in Al and

Ethics, Ethical Issues with our relationship with artificial Entities

Framework And Models:
I Al Governance by Human-right centered design, Normative models, Role of
professional norms, Teaching Machines to be Moral.

Ethics of information and Ethies of Al: Ethical issues - different

I strengths/grades of Al -Al algorithms- effects of its ontslogical differences.

Perspectives And Approaches:

Perspectives on Ethics of Al, Integrating ethical values and economic value,
v Automating origination, Al & Binary approach, Machine learning values,

Artificial Moral Agents

Cases And Application:
Ethics of Artificial Intelligence in Transport, Ethical Al in Military,

v Biomedical research, Patient Care, Public Health, Robot Teaching, Pedagogy,
Policy, Smar City Ethics.

Total Instructiona]l Howrs

CO1:  Understanding of role of Al in human life
CO2:  Analyze about the framework and models of Al

Course CO3:  Understanding of ethical information of Al

Outcome  CO4:  Exploring about the perspectives and gpproaches on cthics of Al
CO5:  Understand about the real time applications of Al

TEXT BOOKS:
Tl Paula Boddington, —Towards & Code of Ethics for Artificial Intelligencel,
Springer, 2017

TI: Markus D. Dubber, Frank Pasquale, Sunit Das, —The Oxford Handbook of Ethics
of All, Oxford University Press Edited book. 2020

T3: 5. Matthew Liao, —Ethics of Anificial Intelligencel, Oxford University Press
Edited Book, 2020

Instructional
Hviirs
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REFERENCE BOOKS:

Ri: Wallach, W, & Allen, C, —Moral machines: ceaching robods right from wrongl,

Ox fordUniversityPress, 2008,

R1: Bostrom and E. Yudkowsky. —The ethics of artificial intelligencel. In W. M.
Ramsey and K. Frankish, editors, The Cambridge Handbook of Artificial

Intelligence, Cambridge University Press, Cambridge, 2014
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Programme Course Code Name of the Course LTPOC
1012 4

B.Tech

Couwrse
Objective

LUimii

1]

Course
Dutcoms

19AI725] DEEF LEARNING TECHNIQUES
Remember the theoretical aspects Machine Learning and Math formulation

1.
2. Understand the basics of Deep Learning and Neural Networks
3. Understand and Analyse the architecture of Deep Networks
4. Apply optimization strategies in Deep Leamning Networks
5. Analyze various libraries and open source software for deep learning
nal
-~ oo
A Review of Machine Learning

The Learning Machines- the Math behind Machine Learning-Techniques of

Machine Learning: Regression-Classification-Clustering- Underfitting and
Overfitting-Optimization-Gradient  Descent-Logistic Regression-Evaluating %43
Models- Case Study: Images segmentation — Object Detection. [Hustrative

Programs: Create a simple Neural Network Classifier Model on MNIST
handwritten digital dataset using NumPy, Matplotlib and Keras Libraries-
Implement YOLO algorithm to detect an object in an image input.

Introduction to Deep Learning

Foundations of Neural Networks and Deep Learning: Neural Metworks,

Traming Neural Networks: Backpropagation Leamning- Importance of
Activation Functions, Less Functions and Hyper parameters- Fundamentals of 9+3
Deep Networks: Definition of Deep Learning- Architectural Principles of Deep

Networks- Building blocks of Deep Networks- Ilustrative Programs:
Implement Sentiment Analysis using Keras and TensorFlow Pyihon libraries
Architectures of Decp Learning Networks

Unsupervised Pretrained Networks-Convalutional Neural Networks (CHIN)-

Recurrent Neural Networks- Recursive Neural Networks- Case Study: Opinion

Mining using Recurrent Neural Networks- Parsing and Sentiment Analysis §+3
using Recursive Neural MNetworks - Sentence Classification wusi
Convolutional Neural Networks- Tllustrative Programs: Build a CNN Image
Classification Python Mode! to find whether the image consist of peumonia.
Optimization of Deep Neural Networks

Optimization for Training Deep Models: How Learning Differs from Pure
Optimization ~Challenges in Neural Network Optimization - Basic Algorithms

- Parameter Initialization Strategies - Algorithms with Adaptive Learning Rates 941
- Approximate Second-Order Methods - Optimization Strategies and Meta-

Algorithms- Case Study: Dial - ion with LSTMs- Iustrative
Programs: Implement Time Serics ing with Deep Leaning using

PyTorch (LSTM-RNN).

Python and Deep Learning

TensorFlow- Pytorch- NumPy- Scikit-Learn- Scipy- Pandas-Microsoft CNTE-

Keras- Theano- MXNet- Features of Python Libraries in Deep Leaming- 9+3

llustrative Programs: Implement an Opinion Mining in Recurrent Neural
petwork- Implement a Transfer Learning concept in Image Classification.

Taotal Instructional Hours 45+15

COl:  Able to Remember the theoretical aspects Machine Learning and Math formulation
COZ:  Able to Understand the basics of Deep Learning and Neural Networks

CO3:  Able to Understand and Analyse the architecture of Deep Netwarks

CO4:  Able to Apply optimization strategies in Deep Leaming Networks

CO5:  Able to Analyze various libraries and open source software for deep learning




TEXT BOOKS:

Ti: Josh Parterson & Adam Gibson , Deep Learning A Practitioner’s Approach, O'reilly, 2017.
T2 lan J. Goodfellow, Yoshua Bengio, Aaron Courville, “Deep Learning”, MIT Press, 2017,
T Francois Chollet, “Deep Leamning with Python”, Manming Publications, 201 8.

REFERENCE BOOKS:
RI:  Phil Kim, “Matlab Deep Learning: With Machine Learning, Neural Networks and Artificial Intelligence”,

Apress, 2017,
R2: Ragav Venkatesan, Baoxin Li, “Convolutional Neural Networks in Visual Computing”, CRC Fress, 2018,

B3, Navin Kumar Manaswi, “Deep Learning with Applications Using Python"”, Apress, 2018,
B4 Joshua F, Wiley, "R Deep Learning Essentials™, Packi Publications, 2016.

15
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Programme Course Code Mame of the Course L TP C
B.Tech 19ATT001 CLOUD COMPUTING LABORATORY 0 0 3 15

To configure various virtualization tools such as Virtual Box, VMware workstation.
To design and deploy a web application in a PaaS environment.

To learn how to simulate a eloud environment to implement new schedulers.

To install and use a generic cloud environment that can be used as a private cloud.
To manipulate large data sets in o parallel environment.

5. No. Description of the Experiments

I Install Virtualbon/ VM ware Workstation with different flavours of limux or windows 05 on
top of windows7 or .
Install a C compiler in the virtual machine created using virtual box and execute Simple

Course
Dibjective

'thuluilh.'l-:—l

Programes
Install Google App Engine. Create hello world app and other simple web applications using
pyihon(java,
Use GAE launcher to launch the web applications.
Stmulate a cloud scenario using CloudSim and run a scheduling algorithm that is not present
in CloudSim.
Find a procedure to transfer the files from one virtual machine to another virtual machine.
Find a procedure to launch virtual machine using trystack (Omline Openstack Demo
Version)
Install Hadoop single node cluster and run simple applications like wordcount.
Total hours 45
COl:  Configure various virtaalization tools such as Virtual Box, ViMiware workstation.
Course 02 Design and deploy a web application in a Paa$ environment.
Outcome o~ Leam how to simulate a cloud environment to implement new schedulers.
CO4:  Install and use a generic cloud environment that can be used as a private clowd,
COS5:  Manipulate large data sets in a parallel environment.

oottt L R B R
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Programme Course Code Name of the Course LT P C
B.Tech 19417201 COMPUTER VISION 1 080 3
I.Be familiar with the theoretical aspects of computing with images.
r 2.Have described the foundation of image formation, measurement, and analysis,
Objecti 3.HmwM:mmmmmwmmdﬂimL

4.Have gained exposure to object and scene recognition, categorization from images.
5.To be familiar with the applications of Computer Vision.

Unit Description Mk
Introduction : What is Computer Vision-The Many facts of Computer Vision-

I Exploring the Computer Vision World — Image Formation-Images, Image
Model, Image Devices for Computer Vision- Geometric primitives and Images-
Photormetric image formation-The digital camera-Light and Shading -Color
Image Processing-: Images and Imaging Operations-Point operators- lincar

[} filtering, neighbourhood operators, fourier transforms, Pyramids and wavelets 9
- Geometric transformations - Global optimization .

Feature Detection and Matching — points and patches, edges, lines,-
Segmentation - Active contours, Split and, Mean shift and mode finding-

1 Feature-based Alignment — 2D, 3D feature-based alignment, pose estimation, 9
Geometric intrinsic calibration,Image Stitching

Dense motion estimation ~ Optical flow — layered motion, parametric motion,
Structure from Motion- Recognition — object detection, face recognition,
v mstance recognition, category recognition, Stereo Correspondence - Epipolar 9
geometry, correspondence, 3D reconstruction-Shape from X, Active ramge
finding, Surface representations, Point-based representations, Volumetric
representations.
Applications: Fhoto album — Face detection — Face recognition — Eigen faces —
Active appearance and 3D shape models of faces Application: Surveillance —
v foreground-background separation — particle filters — Chamfer matching,

tracking, and occlusion - combining views from multiple cameras — buman gait ’
analysis Application: In-vehicle vision system: locating roadway — road
markings - identifyving road signs - locating pedestrians
A Total Instructional Hours 45
COl:  Understanding of the theoretical aspects of computing with images.
CO2:  Understind the foundation of image formation, measurement, and analysis.
Course CO3:  Understand the common methods for robust image matching and alignment.
Outcome  CO4:  Exploring object and scene recognition, categorization from images,
CO5:  Understanding of various applications of Computer Vision.
TEXT BOOKS:
TL: Forsyth D. A. and Ponce 1., “Computer Vision — A Modemn Approach”, Second Edition, Pearson Education,
2012,
T

Szeliski R., "Computer Vision: Algorithms and Applications”, Springer, 2010,




REFERENCE BOOKS:

Rl:  E.R. Davies, Computer & Machine Vision, Fourth Edition, Academic Press, 2012
R D. H. Ballard, C. M. Brown. Computer Vision. Prentice-Hall, Englewood Cliffs, 1982,
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Programme Course Code Name of the Course LT PFOC
0 0 3

B.Tech 19A17302 Intelligent Multi Agent and Expert systems i
1.To learn the concept of how to learn patterns and concepts from data without being
explicitly programmed
 — 2.To know shout Multi Agent in global Planning
Objecti 3.To learn about knowledge based Agent to represents frame Representation.
4.To design and analyse various machine learming algorithms and techniques with a modem
outlook focusing on recent advances
5.To be familiar with the applications of Expert System
Unit Description o

Introduction : what is an agent?: agenis and objects; agenis and expert systems;
agents and distributed systems; typical application areas for ageni systems

I Intelligent Agents: the design of intelligent agents - reasoning agents (eg AgentO), g
agenis as reactive sysiens (eg subsumption architecture); hybrid agents {eg PRS);
layered aents (eg Interrap) a comtemporary (Java-based) framework for
programming agents (eg the Jack language, the JAM! system)
Multi-Agent Systems: Classifying multi-agent interactions - cooperative versus
non-cooperative; zero-sum and other interactions; what is cooperation?

1 how cooperation occurs - the Prisoner's dilemma and Axelrod's experiments;
Interactions between self-interested agents: suctions & voting systems:
problem solving (CDPS), partial global planning; coherence and coordination;
Knowledge Based Agent-Knowledge Representation-Knowledge

m Representation Techniques-Logical, Semantic ,Frame Representation, 9
Production Rulu-?n:-pnﬂhull Logic =Rules of Inference — Inductive and
Deductive Reasoning
Artificial ni:dhgn:u:u liml'lﬂlmphmﬁnll Intelligence in Civil

w Enginecring, Artificial Intelligence in Gaming Industry-Artificial Intelligence 9
in HR-Artificial intelligence in Medicine

v Expmslmmﬂmmmnr&pmsymwhyﬁpmhm 9
Capabilities of Expert system-Applications of Expert System

Total Instructional Hours 45

COl:  Understanding of the theoretical aspects of computing with agents
COZ: Understand the foundstion of multi agent system formation, measurement, and analysis.
Course C03:  Understand the common methods for Rules of Inference
Outcome C04:  Exploring real time applications in Industry
CO05:  Understanding of various applications of Expert System
TEXT BOOKS:
Ti:  An Introduction to Multi Agent Systems - Second Edition. Michael Wooldridge (Wiley, 2009)

T Multiagent Systems by Gerhard Weiss, 2nd edition, The MIT Press
REFERENCE BOOKS:

Rl:  Programming Multi-agent Systems in Agent Speak Using Jason. Rafael H. Bordind, Jomi Fred Hubner and
Michael Wcrnt-chdg: (Wiley, 2007)

Website : ificial imtelligent |
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Frogramme Course Code Mame of the Course
B.Tech 19A17303 COGNITIVE SYSTEMS

et =
= =
=
w

To know the theoretical background of cognition.

To understand the link between cognition and computational intelligence.
To explore probabilistic programming language.

To study the computational inference models of cognition.

To study the computational learming models of cognition.

Unit Description Instructional

Hours
FHILOSOPHY, PSYCHOLOGY AND NEUROSCIENCE
Philosophy: Mental-physical Relation - From Materialism to Mental Science —
Detour before the naturalistic tum — The Philosophy of Science — The Mind in
1 Cognitive Science — Logic and the Sciences of the Mind — Psychology: Place 9
of Psychology within Cognitive Science - Science of Information Processing —
MNeurosciences: Cognitive Neuroscience - Perception — Decision - Leaming
and Memory — Language Understanding and Processing.
COMPUTATIONAL INTELLIGENCE
Machines and Cognition ~ Artificial Intelligence ~ Architectures of Cognition

Course
Objective

e

[l - Knowledge Based Systems — Logical Representation and Reasoning — Logical 9
Decision Making — Decision making under Uncertainty — Learning — Language
- Vision ~ Robotics.

FROBABILISTIC PROGRAMMING LANGUAGE
WebPPL Language - Syntax — Using Javascript Libraries — Manipulating

m probability types and distributions - Finding Inference — Exploring random g
computation — Coroutines: Functions that receive continuations —Enumeration
— (riber basic computation.
IMPLEMENTING THE INFERENCE MODELS OF COGNITION

v Generative Models ~ Conditioning — Causal and statistical dependence — L
Conditional dependence - Data Analysis — Algorithms for Inference.
IMPLEMENTING THE LEARNING MODELS OF COGNITION

v Learming as Conditional Inference — Leaming with a Langusge of Thought —
Hicrarchical Models - Occam's Razor — Learning (Deep) Continuous Functions
= Mixture Models.

Total Instroctional Howrs 45

COl:  Understand the underlying theory behind cognition.

COL:  Connect to the cognition elements computationally.
Course CO3:  Implement mathematical functions through WebPPL.
Outcome C(04: Develop a cognitive inference model,

CO5: Develop & cognitive leaming model.

TEXT BOOKS:

Tl: Robest A. Wilson, Frank C. Keil, “The MIT Encyclopedia of the Cognitive Sciences™, The MIT Press,
1994,




REFERENCE BOOKS:

Rl: Noah D. Goodman, Andreas Stuhlmuller, “The Design and In'pimul:MH of Probabilistic
Programming I.anguun Electronic version of book,

R2: Moah Goodman, Joshua B Tm:nhmn, The
ProbMods Eﬂ'ﬂ.rihum. "Probabilistic Models of Cognition”, Second Edition, 2016,
hitps:!probmods org/,

r---—l- =
-
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Frogramme Course Code MName of the Course

B.Tech

Course
Ohbjective

Unit

v

Course
utenme

19A17304 QUANTUM COMPUTING

LTFPFOC
3 00 13

l. To Study the structural units of quantum computers of the future, forming an

understanding of the differences between quantum bits and classical bits.

2.To Study of basic quantum logical operations and algorithms for processing quantum

information

3. To Master the basic knowledge about the practical use of quantum algorithms and

quantum programming skills.

4. To Demonstrate quantum algorithms such as Shor's and Grover's search
5. To Analyze quantum algorithms including Deutsch’s algorithm and Deutsch’s-Jozsa

algorithm . Quantum error correction and fault-tolerant computation.

Description
Introduction to Quantum Computation

Quantumn bits, Bloch sphere representation of a qubit, muliiple qubits.
Background Mathematics and Physics: Hilber space, Probabilities and
measurements, entanglement, density operators and correlation, basics of
quantum mechanics, Measurements in bases other than computational
basis.

Quantum Circuits

single qubit gates, multiple qubit gates, design of quanium circuits.
Quantum Information and Cryptography

Comparison between classical and quantum information theory. Bell
states. Quantum teleportation. Quantum Cryptography, no cloning
theorem.

Quantum Algorithms

Classical computation on quantum computers. Relationship between
quantum and classical complexity classes. Deutsch's algorithm,
Deutsch’s-Jozsa algorithm, Simon's algorithm, Shor factorization,
Cirover search

Noise and error correction

Graph states and codes, Quantum error correction three- and nine-qubit
quantum codes, fault tolerant computation.

Total Instructiona]l Hours

COL:  Understanding quantum computation

Imstructional
Hours

45

CO2:  Understanding Hilber space, entanglement and basics of quantum mechanics

CO3:  Comparision between classical and quantum information theory
CO4: Demonstrate quantum algorithms such as Shor's and Grover's

COS5:  Analyzing quantum algorithms including Deutsch’s algorithm and Deutsch’s-
Jozsa algorithm . Quantum error correction and fauht-tolerant comgputation.




TEXT BOOKS:

Th: Nielsen M. A., Quantum Computation and Quantum Information, Cambridge University Press.

2002

T2 Benpenti G., Casati G. and Strini G., Principles of Quantum Computation and Information, Vol. I:
Basic Concepts, Vol II: Basic Tools and Special Topics, World Scientific. 2004

REFERENCE BOOKS:

RI: Pittenger A. 0., An Introduction to Quantum Computing Algorithms, 2000
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B.Tech

Programme Course Code Name of the Course LT&PC
00 3

Course
Objective

Umit

o

m

Course
Crateammse

TEXT BOOKS:

19A17305 WEB AND SOCIAL MEDIA MINING

To understand the social media mining and its essentials,

To understand network measures and network models in social media mining

To understand data mining essentials, imeractions and diffusion in social media.

To understand mining twitter, Facehook and web pages.

To umderstand Mining the Semantically Marked-Up Web and writing web crawlers.

Description Instructional

Houwrs
Introduction: What is Social Medin Mining-New Challenges for Mining-
Essentials: Graph Essentials-Graph Basics-Graph Representation-Types of B
Graphs-Connectivity in Graphs-Special Graphs-Graph Algorithms.
Network Measures: Centrality-Transitivity and Reciprocity-Balance and
Status-Similarity-Network Models: Properties of Real-World Metworks- 9
Random Craphs-Small-World Model-Preferential Attachment Model.
Data Mining Essentials: Datn-Data Preprocessing-Data Mining Algorithms-
Supervised Learning-Unsupervised Leaming-Communities and Interactions:
Community  Analysis-Community  Detection-Community  Evolution- 10
Commaunity Evaluation-Information Diffusion in Social Media: Herd Behavior-
Information Cascades-Diffusion of Innovations-Epidemics.
Mining Twitter: Overview-Why Is Twitter All the Rage?- Exploring Twitter's
APl-Analyzing the 140 Characters-Mining Facebook: Overview-Exploring
Facebook's Social Graph API-Analyzing Social Graph Connections-Mining 9
Web Pages: Overview-Scraping, Parsing, and Crawling the Web-Discovering
Semantics by Decoding Syntax-Entity-Centric Analysis: A Paradigm Shift.
Mining the Semantically Marked-Up Web: Overview-Micro formats: Easy-to-
Implement Metadata-From Semantic Markup to Semantic Web: A Brief
Interlude-The Semantic Web: An Evolutionary Revolution-Writing Web 9
Crawlers: Traversing a Single Domain-Crawling an Entire Site-Crawling
Across the Internet,

WA —

Total Instructional Hours 45

COl:  Understanding of the social medis mining and its essentinls.

CO2:  Understand the network measures and network models in social media mining,

CO3:  Understand the data mining essentials, interactions and diffusion in social media.

CO4:  Understanding mining twitter, Facebook and web pages.

CO3:  Understanding of Mining the Semantically Marked-Up Web and writing web crawlers,

Ti: Reza Zafarani, Mohammad Ali Abbasi and Huan Liu, “Social Media Mining”, Cambridge University Press,
Agpril 20, 2014,
Ti: Matthew A Russell, “Mining the Social Web™, Second Edition, O'Rally, 2013.

REFERENCE BOOKS:

Rl Ryan Michell, “Web Scraping with Python™, Second Edition, 0'Raeilly, 2020

R2: Lam Thuy Vo, “Mining Social Media: Finding Stories in Internet Data”, Paperback — Illustrated, 25
Movember 2019,

R3: Shalin Hai-Jew, “Social Media Data Extraction and Content Analysis”, 1GI Global, Hardcover Impoet,

2016,

\S

Chairman, Board of Studies

-

Dean — Academics

Chairman - BoS

_.r |‘ !

AIML - HiCET HiCET

Dean (Academics)




Programme Course Code Name of the Course
B.Tech 19A17401 BUSINESS ANALYTICS

W
=~
= =
W A

Be familiar with the various aspects of Business analytics.
Use business analytics in decision-making.

To apply the appropriate analytics and generate solutions
Model and analyze the business situation using analytics.
To summarise about Enterprise roporting

Unit Description

BUSINESS VIEW OF IT, DIGITAL DATA:
Business Process, Baldrige Framework, IT in Business, IT Applications,

1 Characteristics, Information users and their requirements, Digital Data — 9
Introduction, Good Life Database, Structured Data, Unstructured Data, Semi-
Structured Data
OLTPF AND OLAP, GETTING STARTED WITH BUSINESS
INTELLIGENCE

1 OLTP,OLAP, OLAP Architectures, Data Mosdels of OLTP and OLAP, Dats 9
Models, Role of OLAP wols, OLAP - Multidimensional Duta, ERP Data,

Decision Support, BI, Data, Definition, Purpose of Bl, Evolution, Need for B,
Usage of BI, Bl in various stages, Value Chain, Business Analytics

Bl DEFINITION, CONCEPTS, DATA INTEGRATION

Bl Component Framewark, Usage of BI, Bl users, Applications of BI, Bl Roles,

m Responsibilities, Practices , Skills for BI, Bl tools, Data Warchouse, Goals, g
Data Mart, ODS, Approaches, Data Sources, Mapping . Staging. Data
Imtegration (DI), DI Technologies, Dats Quality, Data Profiling, Case Study
MULTIDIMENSIONAL DATA MODELING

v Data Modeling, Types, Techniques, Fact Table, Dimension table, Models, Life 9

cycle, Measures, Metrics, KPIs, Performance management

ENTERPRISE REPORTING

Perspectives, Report, Enterprise Reporting. Scorecard, Dashboards, Creating

Dashboards, Scorecard vs Dashboards, Different Analysis types, Statistics in

analytics, Duta description, Statistical tests, hypothesis and t-test Correlation,

regression, ANOVA, F- test, Time Series Analysis, Bl and clowd computing,

BI for ERP systems.

Couarse

Ohjective

bl ol Ll S

Instructional
Hours

Total Instructional Hours 45

COl:  To understand the role of Business Analytics in decision making
CO2:  Identify the appropriate tool for the analvtics scenario
Course C03:  To apply the tools and generate solutions
Outecome CO4:  Analyze & interpret the results
COS:  Sumimarise aboul enlerprise reporting
TEXT BOOKS:
TI: R.N .Prasad and Seema Acharya “Fundamentals of Business Analytics”, Wiley 2* Edition, 2021

TZ: James K. Evans, "Business Analytics-Methods, Models and Decisions ", Pearson Ed, 2012

REFERENCE BO{OKS:
Rl Marc J. Schniederjans, Dara G. Schmiederjans and Christopher M. Starkey, "Business Analytics
Principles, Concepts, and Applications - What, Why, and How" , Pearson Ed, 2014
R2 Christian Mh-igjn 5 and Wayne L. Winston, "Hu.-amm Analytics - Data Analysis  and .l
Dl‘.':mu} g", Fifth edition, Cengage Learni :
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Programme Course Code Name of the Course
B.TECH 19AIR306 SOFT COMPUTING IN MEDICAL
DIAGNOSTICS

Course
Dhbjective

Uit

1M

v

Course
Ohut o e

To be familiar with the theoretical aspects of soft computing.
To have knowledge on neural networks.

To understand furzy networks.

To gain exposure on soft computing in medical diagnostics,
To be familiar with various applications of soft computing.

Description
INTRODUCTION TO SOFT COMPUTING
Soft computing Constituents and Conventional Artificial Intelligence -
Neural Networks and its advantages — Application Scope of Neural
Networks — Hybrid Systems — Genetic Algorithm - Soft Computing
NEURAL NETWORKS AND ITS TYPES
Artificial Neural Network -Terminologies of ANN - Supervised
Learning Networks ~ Perceptron Networks — Back Propagation Network
= Radial Basis Network - Unsupervised Learning Networks — Kohonen
Self-organizing Feature Maps
FUZEY NETWORKS
Fuzzy Logic — Extension Principles and Fuzzy Relations — Fuzzy 1f-Then
Rules — Fuzzy Inference Systems - Mamdami Fuzzy models — Adaptive
Newro-Fuzzy Inference Systems(Architecture, Algorithm, Learning
methods) - CART Algorithm for Tree Induction
SOFT COMPUTING IN MEDICAL DIAGNOSTICS
Healthcare Data - Examples of Al in Healthcare — Virtual Assistants in
Drug Development — Risk Assessment of Cervical Cancce in Women-
Based on Convolutional Neural Network — Diagnosis of Depression
using Neuro-Fuzzy Model of Soft Computing
AFPLICATIONS OF SOFT COMPUTING
A Fusion Approach of Multispectral Images with SAR Image for Flood
Area Analysis — Genetic Algorithm Based Internet Search Technique —
Issues in designing a genetic algorithm for internet search

Total Instructional Hours

L e sl P ==
gl

COl: Understanding basic idea of soft computing.
CO2:  Understanding neural networks.
C03:  Understanding of fuzey networks.

CO4:  Understanding the application of soft computing in medical diagnostics.

C0O5:  Understanding various applications of soft computing.

TEXT BOODKS:
Tl:  Principles of Soft Computing — SN Sivanandam, SN Deepa., 2008

T Neuro- Fuzzy and Soft Computing — JSR Jang, CT Sun, E MIZUTANI, Original Edition

T3

Online Resource: hitps://www.researchgate.net/publication/3 55966759

=
= -
=
ey

Instructional
Hours

45




REFERENCE BOOKS:

RI: Advanced Soft Computing Techniques in Data Science, loT and Cloud Computing, Springer Cham.
R2:  Introduction to Soft Computing- Neuro Fuzzy and Genetic Algorithms, Samir Roy, Udit Chakraborty

N |
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Programme Course Code Mame of the Course

B.TECH

Course
Ohjective

Unit

Course
Dratearie

TEXT BOOKS:

Tl:

T2:

19A18307 PATTERN RECOGNITION ALGORITHMS

. To understand the Basic neural network architecture and algorithms
. To analyse the fundamentals of pattern recognition and its application.

B ==

T P C
0 0 3

3. To understand several supervised and unsupervised algorithms suitable for pattern

classification,

Ll o

To understand the various Graphical Approaches.
Description

PATTERN RECOGNITION OVERVIEW :Typical Pantern Recognition
System, Patterns and Features Extraction, Training and Leamning in Pattern
Recognition system, Different types of Pattern Recognition Approaches -
Statistical, Syntactic, Neural, Discriminamt functions

STATISTICAL PATTERN RECOGNITION :Parametric estimation and
supervised learming, Maximom likelibood estimation, Bayesian parameter
estimation, Non-parametric approaches - Parzen window, k-NN estimation,
Unsupervised Learning — Clustering Concepts.

SYNTACTIC PATTERN RECOGNITION Grammar Based Approaches,
Elements of Formal Grammars, Parsing Concepls — Parsing Algorithm,
Transition Metworks in Parsing, Higher Dimensional Grammars, Stochastic
Grammars, Graphical Approaches — Graph Isomorphism, Attributed Graphs.
ARTIFICIAL INTELLIGENCE: Introduction and historical perspective,
Hard and Soft Al- disciplines and applications, Theories of Inielligence,
Detecting and Measuring Intelligence, Knowledge based approach, the prepare-
deliberate engineering trade-off, Procedural vws Declarative knowledge,
Criticism of symbolic Al, Knowledge representation, desirable properties of
KR schemats, Use of predicate caleulus in Al

EXPERT SYSTEMS: Components of Expert Systems, Production rules,
Backwards vs Forward reasoning, Statistical reasoning, Meta level knowledge,
Introspection, Knowledge engineering case studies, Heunistic search of state
space, DFS, BFS, UCS, choice of a search algonithm, Admissibility theorems,
search performance metrics, Al programming environments, Al oriented
language and architecture.

Total Instroctional Hours

CO1: A good knowledge of Pattern Recognition system

To Apply the Pattern and Neural Classifiers Concepts for classification applications.

Instructional

10

CO2: Fundamental understanding of classifiers such as lincar discriminant function, quadratic

discriminant function, nearest neighbor rule, neural network and SV,
CO3: Ability 1o evaluate the performance of static pattern recognition.
Cd: A pood understanding of feature selection algorithms,
CO5:

0.Duda, P.E.Hart and D.G.5tork, Pattern Classification, John Wiley, 2001.

5. Theodoridiz and K. Koutroumbas, Pattern Recopnition, 4th Ed., Academic Press, 20409

Ability to evaluate the performance of various classifiers on real-world datasets.




REFERENCE BOOKS:

Rl: C.M.Bishop, Pattern Recognition and Machine Learning, Springer, 2006 .

R2: P.A Devijver and ). Kittler, Pattern Recognition: A Statistical Approsch, Prentice-Hall Imernational,
Englewood Chiffs, N1, 1980

R3: K. Fukunagas, Introduction to Statistical Pattern Recognition, 2nd Ed. Academic Press, New York, 1990
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Programme  Course Code Name of the Course
B.TECH 19A18308 GRAPH ANALYTICS FOR BIG DATA

Course
Objective

Unit

I

v

|.To have knowledge on the statistical techniques for Big data Analviics.

2.To acquire understanding in mining data streams.

3.To Enable the students to know about clustering technigues.

4.To Usage of graph analvtics and thus to provide solutions.

5.To learn about Hadoop map, Reduce programming.
Description

INTRODUCTION TO BIG DATA

Evolution of Big data - Best Practices for Big data Analytics - Big data
characteristics - Validating - The Promotion of the Value of Big Data -
Big Data Use Cases- Characteristics of Big Data Applications -
Perception and Quantification of Value -Understanding Big Diata Storage
= Evolution Of Analytic Scalability - Analytic Processes and Tools -
Analysis vs Reporting - Modern Data Analytic Tools - Statistical
Concepts: Sampling Distributions - Re-Sampling - Statistical Inference -
Prediction Error,

DATA ANALYSIS, CLUSTERING AND CLASSIFICATION
Regression Modelling - Multivariate Analysis - Bayesian Modelling -
Support Vector and Kemel Methods - Analysis of Time Series: Linear
Systems Analysis - Nonlinear Dynamics - Rule Induction. Overview of
Clustering - K-means — Use Cases - Overview of the Method -
Determining the Number of Clusters - Diagnostics - Reasons to Choose
and Cautions. - Classification: Decision Trees - Overview of a Decision
Tree - The General Algorithm - Decision Tree Algorithms - Evaluating
a Decision Tree - Decision Trees in R - Naive Bayes - Bayes “Theorem -
Maive Bayes Classifier.

STREAM MEMORY

Introduction to Streams Concepts — Stream Data Model and Architecture
- Stream Computing - Sampling Data in a Stream ~— Filtering Streams -
Counting Distinct Elements in 2 Stream — Estimating Moments -
Counting Omeness in @ Window - Decaying Window - Real time
Analytics Platform (RTAP) Applications - Case Studies - Real Time
Sentiment Analysis, Stock Market Predictions.

ASSOCIATION AND GRAPH MEMORY

Advanced Analviical Theory and Methods: Association Rules -
Overview — Apriori Algorithm - Evaluation of Candidate Rules -
Applications of Associstion Rules - Finding Assocition& finding
similarity - Graph Analytics for Big Data: Graph Analytics - The Graph
Model - Representation as Triples - Graphs and Network Organization -
Choosing Graph Analytics - Graph Analytics Use Cases - Graph
Analytics Algorithms and Solution Approaches - Technical Complexity
of Analyzing Graphs- Features of a Graph Analytics Platform.

e ™
= =
W

Instructional
Hours




FRAMEWORKS AND VISUALIZATION

MapReduce — Hadoop, Hive, MapR — Sharding — NoSQL Databases - 53
- Hadoop Disiributed File Systems — Visualizations - Visual Data
Analysis Techniques - Interaction Techniques; Systems and Analytics
Applications - Analytics using Siatistical packages-Approaches 1o

v modeling in Analytics - correlation, regression, decision troes, 9

classification, association-Intelligence from unstructured information-
Text analytics-Understanding of emerging trends and Technologies-
Indusiry challenges and application of Analytics- Analyzing big data
with twitter - Big data for E-Commerce Big data for blogs - Review of
Basic Data Analytic Methods using R.

Total Instructional Hours 45

COl:  Apply statistical techniques for Big data Analytics.
CO2:  Analyze problems appropriate to mining data streams.

Course CO3:  Apply the knowledge of clustering techniques in data mining.
Cutcome CO4:  Use Graph Analytics for Big Data and provide solutions

CO5:  Apply Hadoop map Reduce programming for handing Big Data

TEXT BOOKS:

Tl
T2:

T3:

David Loshin, "Big Data Analytics: From Strategic Planning to Enterprise Integration with Tools,
Techniques, NoSQL, and Graph”, 2013,

Anand Rajaraman and Jeffrey David Ullman, “Mining of Massive Datasets”, Cambridge University
Press.

Michael Berthold, David J. Hand, “Intelligent Data Analysis”, Springer, 2007,

REFERENCE BOOKS:

Rl
R2:
R3:

EMC Education Services, "Data Science and Big Data Analytics: Discovering,
Analyzing, Visualizing and Presenting Data”, Wiley publishers, 2015,

Bart Baesens, "Analytics in a Big Data World: The Essential Guide to Data Science and
lts Applications", Wiley Publishers, 2015,

Kim H. Pries and Robert Dunnigan, "Big Data Analytics: A Practical Guide for
Managers “CRC Press, 2015.

U\t ) ,g.;f"\

Chairman, Board of Studies Dean — Academies

Chairman - BoS

Dean (Academics)
AIML - HiCET

HIiCET




Programme Course Code Name of the Course

B.TECH

Course
Dhjective

U it

19AI8309 OFTIMIZATION TECHNIQUES IN ML

1.To learn about the basics of machine learning.
2.To learn about the optimization in ML,

3.To bearn about unconstrained optimization in ML,
4.To learn about constrained optimization.

3.To learn about various algorithms optimization,

Description
INTRODUCTION
Introduction: Basic principles, Applications, Challenges. Supervised
learning: Linear Regression with one variable and multiple variables,
Gradient Descent, Classification, Logistic Regression.
OPTIMIZATION
Need for unconstrained methods in solving constrained problems,
necessary conditions of unconstrained optimization, structure methods,
quadratic models, methods of line search, steepest descent method:
conjugate-direction methods: methods for sums of squares and nonlinear
cquations; linear programming: simplex methods, duality in linear
programming, transportation problem.
UNCONSTRAINED OPTIMIZATION
Line search method: Wolf condition, Goldstein condition, sufficiem
decrease and backtracking, Newtons method and Quasi Newton method:
trust region method: the Cauchy point, algorithm based on Cauchy point,
improving on the Cauchy point, the Dog-leg method, two-dimensional
subspace reduction; nonlinear conjugate gradient method: the Fletcher
Reeves method
CONSTRAINED OPTIMIZATION
Penalty method, quadratic penalty method, convergence, non-smooth
penalty function, L1 penalty method, augmented Lagrangian method;
quadratic programming, Schur complementary, null space method,
active set method for convex QP; sequential quadratic programming,
CORVEX programming.
ALGORITHMS OPTIMZATION
Gradient based techniques such as Adam, AdaGrad, AdaDelta, Gradiem
Descent (GD), Stochastic Gradient Descent (SGD) etc. Metaheuristic
techniques such as Genetic Algorithm (GA), Particle Swarm
Optimization (PS0), Ant Colony Optimization (ACO), Differential
Evolution (DE).

Total Instructional Hours

s
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w

Instructional
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CO1: To understand the basics of machine leaming

C02:  To understand the different types of optimization problems

Course COA:

Outcome  CO4:  To use optimization techniques in various problems
COS:  To use optimization techniques in various algorithms

TEXT BOOKS:

To explain the working principles of optimization techniques

Tl: Chong, E. K. and Zak, 5. H., An Introduction to Optimization, 2nd Ed., Wiley India (2001).

T2 Luenberger, D. G. and Ye, Y., Linear and Nonlinear Programmin

REFERENCE BOOKS:
Rl:

g, 3rd Ed., Springer (2008).

Kambo, N. §., Mathematical Programming Techniques, East-West Press (1997).

R2: Bowd, 8. and Vandenberghe, L.. Convex Optimization, Cambridge Univ. Press (2004).
R3:  Nocedel, J. and Wright, S. Numerical Optimization, Springer (20046).
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Programme Course Code Name of the Course
B.TECH 19ATRI1D 5G NETWORK

b P
==
= =g
WS

To understand the basic concept of 5G.

To learn the available G Channel access methods.

To understand the Radio Access Technologies for 5G.

T be familiar with Channel Modzls for 5G.

To Gain knowledge about Enabling Technologies in wireless Communication.

Unit Deseription tainctionsl

Hours
INTRODUCTION TO 5G
Introduction to 5G — Use Cases - Evolving LTE to 5G Capability- 5G NR and
5G core network (SGCN) - 3G Standardization - 3GPP and IMT2020 - 4
Spectrum for $G ~ 5G deployment - Options, Challenges and Applications,
SG CHANNEL ACCESS METHODS
OFDM and OFDMA - MIMO OFDM - Generalized Frequency Division
n Multiplexing{GFDM) — Non-Orthogonal Multiple Access (NOMA) - Universal 9
Filtered OFDM —Filter bank multicarrier (FBMC)- Sparse Code Mulniple
Access (SCMA) —Comparison of multiple sccess methods
RADIO ACCESS NETWORK FOR 5G NR
3G NR requirements - 5G Core Network Architecture - Radio-Access Netwark
m (RAN)-Radio Protoco] Architecture -User Plane Protocols-Radio Link Control 9
- Medium- Access Control - Physical Layer functions -Control Plane Protocols
- Network Shicing- RAN virtualization-Spectrum Management in 5G
CHANNEL MODELS FOR SG NR
v Channel Hierarchy in 5G NR — Logical Channels and Transport Channels in 5G 9
NR - Physical Layer Data Channels in 5G NR - Downlink Physical Channel
and Uplink Physical Channels - Propagation Channel models for 5G
ENABLING TECHNOLOGIES FOR 5G
Device-to-Device (D2D) Communication - 5G for Massive Machine Type
v Communication and Massive loT- V2X Communication - Full Duplex and 9
Green Communication -mmWave Communications -Massive MIMO and
Beanforming Techniques

Course
Ohbjective

T

Total Instructional Hours 45

CO1:  Understanding the various SG standards.

CO2:  Analyse various channels access methods.
Course CO3:  Understand the Radio Access Technologies in wireless Communication.
Outcome CO4:  Exploring Channel models in 5G.

COS5:  Understanding the various Communication Technologies.

TEXT BOOKS:
Tl Saad Z. Asif, “5G Mobile Communications Concepts and Technologies, CRC Press, 151
Edition, 2019.

T2 Jonathan Rodriguez, “Fundamentals 5G Mobile Networks”, John Wiley & Sons, Isi
Edition, 2015.




REFERENCE BOOKS:

R1:

R
Ry

Hd:

Access Technology™, Academic Press, 15t Edition, 2018,

Selected Applications™, Springer, 15t Edition, 2018,

Chﬁm:nmﬂtudm

Chairman - BoS
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Enk Dahlman, Stefan Parkvall, lohan Skold “SG ME: The Next Generation Wireless

D. H. Ballard, C. M. Brown. Computer Vision. Prentice-Hall, Englewood Cliffs, 1982
Long Zhao, Hui Zhao, Kan Zheng, Wei Xiang, “Massive MIMO in 5G Networks:

R. Vannithamby and 5. Talwar, “Towands 5G: Applications, Requirements and
Candidate Technologies”, John Willey & Sonx, 151 Edition, 2017,
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REGULATION-2019
For the students admitted during the scademic year 2021-2022 and onwards
SEMESTER 1 -20 Credits
Cours Course
S5.Mo . Course Title Cat L|T|P|C|CIA| ESE | TOTAL
Code
THEORY
i ZIHEI101 Tﬂth].iﬂllﬁﬂi]jlh Hs 2 1 |0 3| 40 &l 100
2 2IMALID] | Caloulus BS 3 1|0 4| 40 1] 1040
THEDRY & LAB
COMPONENT
3 | 21PH1151 | Applied Physics BS |2 o0|2[3]s0] s0o]| 100
4 21CY1151 | Chemistry for Engincers BS 210123 50 50 100
5 | 21081157 | Object oriented I 210 1| s0| s0| 1
C L]
Python
Basics of Electron .
[ 21ECI154 ovices sl Blockdo 2 0| 23| 50 50 106
Circuits
FRACTICAL
Language Competency
7 | 21HEI001 | oo e ot HS |0 |o0|2|1|100] 0 | 100
i |
MANDATORY
B | 21MCI1191 | Induction Program MC o|lo|0] O 1] 0
q 21HE1072 | Career Guidance — Level 1 EEC 21 0(0 ) 0] 100 1] 1060
Entrepreneurship
10 | 2IHE1073 B bt EEC 1|o|(0o|0O]|100]| O 100
Taotal Credits 16 | 2 (10| 20| 580 | 32D Sl
SEMESTER 11 - 22 Credits
Course Course
ENo Code Course Tithe Cat L|T|P|C|CIA| ESE | TOTAL
THEORY
1 | 21HEz101 | Business English for HS |2 | 1]o|a| 4| 60 | 450
Differential Equations 40 | 60
2 2IMAZ 104 And Linesr Alet Bs a 10| 4 100
THEORY & LAB COMPONENT
3 21PH2151 | Material Science BS 2 oj| 2|3 50 50 100
4 21CY2151 | Environmenial Stidies BS 2 o] 2|3 S0 50 1040




5 21052153 | Java Fundamentals IC 2 a2 1] 1] 1 (W
6 | 2IME2154 | Enginomring Graphics ES |1 |04 0 | s0 | 100
PRACTICAL
7 |21ME2001 | Enginecring Practices ES |0 |ol4]2]60 ] a0 | 100

Language Competency
& |21HE2000 | LM — ms |o |olz2|1]wo] o | 100
MANDATORY
9 | 2IHE2072 | Career Guidance— Levelll | EEC |2 | 0|0 ] 0] 100] 0 | 100
Total Credits 14| 216|22| s40 | 360 | 900
SEMESTER 111 -21 Credits
§.Ng | Course Course Title Course | , | + | p| ¢ |cia| ESE | TOTAL
Code Category
THEORY
Data Structures and 40 fi
1 | 21amn | DS pc | 3| ol ol 3 100
2 | 21A13202 fmmﬂﬁﬁ“f““"“ﬂ pc (3| o|lo| 3| %] 80| 00
THEORY & LAB COMPONENT
Probability and Applied
3| 21MA31 52 | Probab Bs |3|lolz|4|s0] so | 100
Digikal Princighes aid
4 | 21ams1 | e IR pc |3|lolz2|4]|s0]| 50| 100
5 | 21AI3252 | Clean Coding and Devops Ic |3lolz2|4] %0 | 50 | 100
PRACTICAL
6 | 21A13000 ﬁ" ?ﬁ‘;’fn“““"“ pc |o|o|3lis| 60| 40 | 100
\lgorithms Laboratory
7 | 21a13002 "““l : ficial Intelligence pc |olo|3]|1s| 60| 40 | 100
MANDATORY
8 | 2IMC3191 | India Constitution AC |z2]ololJoel o] o 0
9 | 21HE3072 | Carcer Guidance-Levellll | EEC | 2 |0 | 0| 0 |100| © | 100
10 | 21HE3073 'gﬁf.""""“‘“lm gec 1|00 wo| o | 100
Total Credits 20| 01221 | 550 | 350 | 900
SEMESTER IV =19 Credits
Course Course
SNo | Curs Course Title o L|T|P|c|ca|ese | ToTaL
THEORY
I | 21MA410% DE““‘“"""“’““"’“*‘ Bs |2|1| 0| 3| 40| s | 100
2 | 21A14201 g;sm“"“‘ Maragement pc |3|o]| ol 3| %] s0o| 100
1 | 21A14202 | Data Visualization IC |3]|0| 0| 3| 40| co| 100
THEORY & LAB COMPONENT
4 21AI4251 | Operating Systems PC 2102 50 50 100
s | 21414252 ‘!“'""'.““““ to Muchine pc (3 |o|z|4)| 50| so| 100




PRACTICAL

6 | 21AMp01 | Soebess Memagemen: PC (o |o|3|1s| 60| a0 | 100
7 | 21A14002 D’“! : Vil pacion ic (o |o|3|1s| e | 4| 100
MANDATORY

Value Education - Essence
8 | 21MC4191 | of Indian Traditional Ac |2]ololo]l el o 0
Knowledge
9 | 21HE4072 | Carcer Guidance-LevelIV| EEC |2 |0| 0| 0 |100]| © | 100
10 | 21HE4073 | Idcation Skills EEC |1 |0 0|0 |100] 0 | 100
Total Credits 18| 1] 10] 19| 540 | 360 | 900
- [T S TR CARE e,
sNo| Comme Course Title EE“"‘ L|T|P|c|cia|esE | ToTAL
THEORY
1 | 21A15201 | Computer Networks PC |3 |0 0] 3| 40] 60 | 100
2 | 21AI5202 | Deta Analytics PC |3 | 0| 0| 3| 40| 60 | 100
1 | 21HES181 wmmm HS |3 |o|o| 3| 40| 60 | 4
4 | 21AI53** | Professional Elective- 1 PE |3 |0| 0| 3| 40| 60 | 100
THEORY & LAB COMPONENT
5 | 21A15251 Em‘“‘“‘mﬁ'“ pc |2|o0|l2|3|s0] so| 100
6 | 21AI5252 | Introduction to Design ic |z |o0|z2|3] 50| 50| 100
i
PRACTICAL
7 | 21AIS001 | Networks Lab PC |0 |0]3]15] 60 40 | 100
8 | 21AI5002 | Data Analytics Lab PC |0 |0|3|15| 60| 40 | 100
9 | 21415701 | MOOC/ }“"‘“‘“‘15.__ eec |o o]z 1100 100
10 | 21HES071 | Soft Skills-1 EEC |1 |0|o|1|100] 0 | 100
11 | 21HES072 | Design Thinking EEC |1 |0|o|1|100]| 0 | 100
Total Credits 18 0 |12] 24 | 680 | 420 | 1100
SEMESTER VI-24 Credits
S.Ne cé-:: Course Title course g, |1|p|cC|c1a|ESE | TOTAL
THEORY
| | 21AI6201 | Theory of Computation PC o[o|3] 40 s0 | 100
2 21AI6202 | Development of Machine IC 0|0 3| 40| 60O 10
Learning Models
21Al6203 | Danural Language PC (3 |ofo|a| 40|60 | 1
4 | 21AI63** | Professional Elective- 11 PE |3 |00 3| 40] 60 | 100
5 | 2164 | Open Elective I OE (3|00 3] 40 60 | 100
THEORY & LAB COMPONENT
6 | 21A16251 | Predictive Modeling e (3 olz2|4|50] 50| 100




PRACTICAL

7 | 21A16001 mm pc [o|o|3|15| 60| 40 | 100
8 | 21AI6801 | Mini Project EEC |0 |0 |3|15] 5 | 50 | 100
9 | 21HE6071 | Soft Skills - 1I EEC |1]o|o|1]w0] o | 100
10 | 2IHE6072 m“g;l'lf‘“"“‘f Eec |1 |olo|1]wo| o | 100
Total Credits 20| 0| 8|24 560 | 380 | 1000
SEMESTER VII-21 Credits
S.No CE::' Course Title cc“"‘ L|{T|P|c|cCiA|ESE | TOTAL
THEORY
I | 21AI720] | Cloud Computing PC |3|0]0]3] 40 | 60 | 100
2 | 21AI7202 | Al Analyst IC |3 |0 0|3 40| 60 | 100
1 | 21a17203 fd'h‘“ andPolicylssuesin | po |5 | gl |2 |4 | 8 | 100
3 | ZIAIT3** | Professional Elective- III PE |3 |0|0|3 |40 | 60 | 100
4 | 21°°74%* | Open Elective 11 OE |3|0|0|3 |40 60 | 100
THEORY & LAB COMPONENT
5 | ZIAI7251 | Decp Learning Techmiues | PC_ |3 | 0| 2| 4 | 50 | 50 | 100
PRACTICAL
6 | 21AI17001 | Cloud Computing Lab PC |0 0|3 [15] 60 ] 40 | 100
7 | 21AI7002 | Data Visualization Lab IC | 0|03 15| 60 | 40 | 100
Total Credits 17| 0| & |21 | 370 | 370 | 800
SEMESTER VIII-14 Credits
Bile| o Course Title cmme | L|T|P|C|CIA|ESE | TOTAL
THEORY
1 | 21AI83** | Professional Elective- IV PE |3 ] 0] 0 40 | 60 | 100
2 | 21AI83** | Professional Elective-V_ | PE |3 | 0] 0 40 | 60 | 100
PRACTICAL
3 | 21AI8901 | Project Work EEC |0 |0 |16] 8 |100] 100 | 200
Total Credits 6 | 0|16 14| 180 | 220 | 400
Total Credits:165
LIST OF PROFESSIONAL ELECTIVES
PROFESSIONAL ELECTIVE I
Cg:!“ Course Title L|T|P| c | cia | ESE | TOTAL
21AI5301 | Al for Cyber Security 30| 0| 3| 40 | 60 100
21AIS302 | Internet of things 3 |o|lo| 3| 40 | 60 100
21A15303 | Advanced Machine Leaming 3 |olo| 3| 4 | & 100
21A15304 | Introduction to Robotics 1|0l o| 3| 40 | 60 100
21AI5305 | Bioinformatics 1 |o| ol 3| 40 | 60 100
21A15306 | Computer Architecture and Organization | 3 | 0| 0| 3 | 40 | 60 100




PROFESSIONAL ELECTIVE 1T

‘:1_‘:;!" Course Title L |T|Pr| c |cial|EsE | ToTAL
2LAIGI0 | Neural Networks 3 0| 0 3 40 &0 1040
21A16302 | Big data Computing 3 | 0 3 40 60 100
21A16303 | Al in Blockchain 3 a| 0 3 4l &0 1]
21AT6304 | Human Machine Interaction 3 0| O 3 4 & 14
21A16305 | Social Networks 3 0| 0 3 A & [i0]

PROFESSIONAL !‘.LEETWE_II_I_
':g_‘;:"" Course Title L|T|P| c | ca | EsE | TOTAL
[ 21A17301 | Computer Vision 3 (o]l o] 3 | 40 | 60 100
21 AIT302 Intelligent Multi Agent and Expert 3 ol o 3 40 il 100
Systems
21AIT303 | Cognitive Systems 3 a| o 3 Al & 100
21AI7304 | Quantum Computing 3 a| o 3 A T 1o
21A17305 | Web and Social media mining 3 |olo|l 3] 4 | 60 100
PROFESSIONAL ELECTIVE 1V

'i,: m"" Course Title LI|T| P C CIA | ESE | TOTAL
21Al18301 | Computational Neuroscience 3 a| o 3 40 &0 100
21AIRI02 | Data Science 3 0| o 3 40 1] 100
21AIB303 | MNetwork Science and Modeling i 0| 0O 3 40 i 100
21AIB304 | Reinforcement Leaming i 0| O 3 i &0 100
21AI8305 | Stream Analytics k! 0| 0 3 40 &0 100

FRO 5 AL ELECTIVE V

Course

Code Course Thile L|T|F C CIA | ESE | TOTAL
21A18306 | Soft Computing in Medical Diagnostics 3 10|l 0] 23 40 60 100
21AI8307 | Pattern Recognition Algorithms 3 0| O 3 40 0 100
21AI8308 | Graph Analytics for Big Data 3 |ola|l 3| 4 | e 100
Z1AIBI0YD | Optimization in ML 3 0| O 3 a0 ()] 100
21AIRII0 | SG Metwork 3 Q)| 0 k] 4 &0 1040

OPEN ELECTIVE

':{'_!::‘ Course Title L |T|P| ¢ | cia| EsE | ToTAL
21AI6401 | Cyber Security and Intelligence 3 Jofo| 3| 4 | 60 100
21AIT401 | Business Analytics 3 ol 0@ 3 40 Gl 100




List of Life Skill Courses under Open Elective

g Ceurse Title L|T|P| ¢ | cia| ESE | TOTAL

Gieneral Studies for Competitive 40 60

2ILSX401 Fsaenlnatings 3 0| 0 3 L1
Human Rights, Women Rights and 40 B0

2ILSX 402 Gender Equality 3 0] o £ 1]

2ILEX403 | Indian Ethos and Human Values 3 [ ] 3 40 &0 100

2ILSX404 | Indian Constitution and Political System | 3 0| o 3 40 &0 100

ZILEX405 | Yoga for Human Excellence 3 ol O 3 40 60 100

As per the AICTE guideline, in Semester 1, 11, 11l & IV NCC one credit subject is added as Value
Added Course with Extra Credit. Students who will be enrolled his name in HICET NCC are
cligible to undergo these subjects. Earned extra credits printed in the Consolidated Mark sheet
as per the regulation. NCC course level 1 & Level 2 will be added in the open elective subject in
the appropriate semester. Further, the students’ who have opted NCC subjects in Semester 1, 11,
I & I'V are eligible to undergo NCC Open Elective Subjects.

Semester

Course Title L |T|PF C | ClA | ESE | TOTAL
1 MNCC General and National Integration 1 0| 0 1 i} 0 100
Social services and community
2 devel 1 iy o 1 10 ] L]
3 Creneral awareness, communication and 1 ol o I 100 0 100




YERTICALS FOR MINOR DEGREE

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

5 R1AlG601 Sem 6

ZIAI6602 | Semb: Foundation of
3 Artificial Intelligence
21 AIT601 Sem T:

4 Introduction to
Robotics

BIAI7T602 | Sem 7

5 Nataral Language

& 21 AIRGON Sem B:
Deep Learning -Principles&
Practices

*MDC ~ Minor Degree Course

JEIRARY

In addition to the above the following additional courses for Minor Degree can also be given to
the studeni’s common to all the branches.



Vertical 1

Fintech and Block Chain
& Cinvia Perinds Per Total
No Cod Course Title Category week Contact Credits
- L L|T| P Periods
1 21C55601 | Financial Management MDC 3|10| 0 3 3
Fundamentals of
2 ZIXXXX I MDC i|jlo| o0 3 3
— o
3 21XXXX Ei”ﬂ‘ma.ndl MDC 3|0] 0 3 3
Imtroduction 1o Blockchain
4 2IXXXX and it Apulications MDC ijlo| o0 3 3
Fintech Personal Finance
ZIXXXX and Pa ) MDC 31 10] 0 3 3
6 | 2IXXXX | Introduction to Fintech MDC i|1D0] 0 3 3
Vertical 11
Entreprencurship
g c Periods Per Total
No Cod Course Title Category 'n:uk Contact Credits
L|T| P Periods
1 | 21BAssoy | Foundations of MDC | 3]0 3 3
Entreprencurship
Team Building &
2 21XXXX | Leadership Management MDC ijo| o0 3 3
for Business
1 | 20000 | Sty & Innovstionin | s |3 0|0 3 3
Entreprencurship
Principles of Marketing
4 2IXXXX M For Busi MDC 3jaol o 3 i
2IXXXX | Human Resource
5 Management for MDC j|a] o 3 3
]E_hnrq:rmm_
Financing Mew Business
[ 21XXXX y MDC 3|0 0 3 3
Yertical II1 Environment and Sustainability
g C Periods Fer Total
Na Cod Course Title Category week Contact Credits
L|T|P Periods
Sustainable infrastructure
1 21CES602 Devel MDC |00 3 3
21 XXXX ;
Sustamable Agnculiure
2 and Environmental MDC |3 (0] 0 3 3
Mn.nli;:m:nl
3 |21xxxx | Sustainable Bio MDC (3|00 3 3
Materials
Materials for Energy
4 21X330K ; inability MDC 3 0 0 3 3
5 | 2IXXXX Green Technology MDC ilo|o 3 3




Enﬂmmﬂuil‘.}ulny
Analysis
B.ITECH (HONS) AL & ML
Vertical I Vertical 11 Vertical 111

Sem 6 Sem 6 Sem &
21AI6204 2 1AI6206 2 1AIGZOR
Sensors and Actuators Introduction to block chain Commumication for CPS
Sem 6: Sem &
21ALIG205 Sem 6: 21 ALG209
Robots, bots and 2 1 AIG207 CPS System Design
commumication
Sem 7 :
em 7 21 AIT206 21AIT208
21AIT204 - fior Internal and External
H Robot Int o Smart Contracts and Solidity .
Bem 7
Sem 7: 21 AIT207 gﬁl?rzm
i:ml EMIE shotics ]Blln-:ki £ Lﬁ?ﬁmm“ Biomeadical Instrumentation for
Cyber Physical Systems
Sem 8 Sem 8:
21 AlR2010 21 AIR20Z Sem 8:
Fundamentals of Bitcoin Essentials and Use- 21 AIR2A
Autonomous Systems Cases Fmﬂt:rmd Privacy of CPS




s
No Credits
21AIS203 | Sem 5:
| Foundations of Robotics PC jo]| o 3 3
TATG204 | Sem 6 Sensors and
2 Asiatons rC |G ] £ 3
21AIG205 | Sem 6 3
9 Robots, bots and B I 3
i
21AIT2E | Sem 7: Human-Robot
d
I . PC 3|10)| 0 3 3
1AIT205 | Sem T;
5 E Mokl Hicbsotiie PC ilo]| o 3 3
1AIR201 | Sem&:
6 Fundamentals of C |3|0] 0@ k 3
Autonomous Sysiems
§ c Periods Per Toial
No Cod Course Title Category week Coniact Credits
L|T| F Periods
TAIS20E | Sem 5:
| Public Key PC 10| 0 3 3
Infrastructure and Trust
Management
2 21A16206 ﬁnﬁ:mlnhimt PC 3lol o 3 1
D1AIGIDT | Sem b 3
3 Cryplocurrency PC 3|00 3
4 2 1 ALT206 n??:&mtmﬂﬂ PC 1 0 0 3 3
olidity
21AIT207 | Sem 7:
d Block chainand disribuiea | FC | 3| 0] © 3 3
ledger technology
D1AIR202 | Sem B:
6 Bitcoin Esscntnband Vo= | T | 3| 9] O 3 3
Chses




AIML - HiCET

Periods Per Total
i | g
g E:': Course Title Category|  week Contact Credits
o LIT[ P | Periods
21AIS205 | Sem §:
i Cyber Physical Systems PC |00 3 3
D1AI6208 Sem 6: Communicats
2 e TCKI. pc |30l o 3 3
21AI6209 | Sem 6
> CPS System Design Al N R 3 :
4 PIAIT208 [Sem 7: CPS for Internal and
External Security ~ kIR - o
F1AIT209 | Sem T %
5 Eomoph i 08 o PC 1|00 3 1
for Cyber Physical Systems
P1AIEZ0Y | Sem B:
& Security and Privacyofcps | FC [ 3| 0| O 3 3
CREDIT DISTRIBUTION
Semester I 11 {1} v v Vi W1l VI Total
Credits 20 22 21 19 24 24 21 14 165
y
.'.l-.-
\[‘ J 4
\ A ar
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HICET - Department of Artifictal Intelligence and Machine Learning

Programme E';,:’,“ Name of the Course L TP C
B. Tech. 1 AI5201 COMPUTER NETWORKS 3 @

|. To study the Protocol Layering and Physical Level Communication.
2. To understand the Data Communication System and the purpose of Layered

Course Architecture.

Ohbjective

Lt

1

Hours

Course

. To analyze the concepts of Routing Methods and Sub-netting.
. To learn the functions of Network Layer and the various Routing Protocols.
. To familiarize the functions and Protocols of the Transpon Layer,

LT

Description

OVERVIEW & PHYSICAL LAYER

Networks — Network Types - Protocol Layering — TCP/IP Protocol suite — 051 Model -
Physical Layer: Performance - Transmission Media — Switching - Circuit-switched Networks
- Packed Switching.

DATA LINK LAYER

Introduction — Link-Layer Addressing — DLC Services — Data-Link Layer Protocols - HDLC-
PPP - Media Access Control - Wired LANs: Ethernet - Wireless LANs — Introduction ~IEEE
802.11, Blustooth — Connecting Devices.

NETWORK AND ROUTING

Network Layer Services — Packet switching ~ Performance - IPV4 Addresses - Forwarding of
IP Packets - Network Layer Protocols: IP, ICMP v4 — Unicast Routing Algorithms —Protocols
= Multicasting Basics — IPV6 Addressing — IPVE Protocol,

TRANSPORT LAYER

Process 1o process delivery, User datagram protocol (UDP), Transmission control
protocel {TCP), Data waific, Congestion, Congestion control, Quality of service,
Technigues to improve QOS, Integrated services, Differentiated services, Q0S8 in
swilched networks.

APPLICATION LAYER

Client server model, Socket interface, Name space, Domain name space, Distribution
of name space, DNS in the internet, Resolution, DNS messages, DDNS, Encapsulation,
Electronic mail, File transfer, HTTP, World wide web (WWW), Digitizing audio and
video, Audio and video compression, Streaming stored audio/video, Streaming live
audiofvideo, Real time interactive sudio’video, Voice over [P,

Toial Instructional

Upon completion of this course, the Students will be able to
CO1: Leam about the Protocol Layering and Physical Level Communication

Instructbnna
1 hours

45

CO2: Understand the Data Communication System and the purpose of Layered Architecture.
Outcome CO3: Analyze the concepts of Routing Methods and Subnetting.

COd: Design protocols for various functions in the Metwork.
COS: Understand the functions and Protocols of the Transport Layer.




HICET - Department of Artifictal Intelligence and Machine Learning

TEXT BOOK:

T1: Larmry Peterson, Bruce Davie, “Computer Networks: A Systems Approach”™, Elsevier, Online Edition, 2019.
T2 Paul Goransson, Chuck Black and Timothy Culver, “Sofiware Defined Networks - A Comprehensive
Approach™, Elsevier, Second Edition, 2017.

REFERENCES:

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

R2: Nader. F. Mir, “Computer and Communication Networks”, Pearson Prentice Hall Publishers, Second Edition,
2015,
R3: Behrouz A. Forouzan, “Data communication and MNetworking”, Tata MeGraw — Hill, Fifth Edition, 2013,

R4: Ying-Dar Lin, Ren-Hung Hwang, Fred Baker, “Computer Networks: An Open Source Approach”, MceGraw
Hull Pulblishers, 201 1.
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Programme Course Code Name of the Course
B.Tech Z1AIS202 DATA ANALYTICS

To explore the fundamental concepts of data analytics

ki To leamn different types of data and how to prepare data for analysis

Objective

G ol Lad B o—

To understand Web Data Analysis

Uit Description

Introduction to Analytics
Amalytics life cycle - Business analytics - lending analvtics- recommendation

I analytics, Healthcare Analytics- financial analytics - sports analytics.
Data Analytics: Introduction to Tools and Environment, Application of Modeling in
Business, Databases & Types of Data and variables, Data Modeling Techniques
Intreduction to Data Understanding and Preprocessing
Knowledge domains of Datn Analysis, Understanding structured and unstructured

I data, Data Analysis process, Dataset generation, Importing Dataset: Importing and
Exporting Data, Basic Insights from Datasets, Cleaning and Preparing the Data:
ldentify and Handle Missing Values
Mathematical and Scientific applications for Data Analysis

m  Numpy and Scipy Package, Understanding and creating N-dimensional arrays, Basic
indexing and slicing, Boolean indexing, Fancy indexing, Universal functions, Data
processing using amrays, File input and output with armuys.
Analysing Web Data

v Dmumgling.waﬁwtug.cumbingmdmmmhdmpwnnd
piveting, Data transformation, String Manipulation, case study for web scrapping.
Model Development and Evaluation

v Model development using Linear Regression, Model Visualization, Prediction and
Decision Making, Model Evaluation: Over-fitting, Under-fitting and Model
Selection

Total Instructionsl Hours

o
a -
=
s 7y

To leam different python packages for mathematical, scientific applications

To create meaningful data visualizations and predict future trends from data

Instructional
Hours

{1]

10

45

COl: Understand the fundamentals and impact of data analytics for business decisions and

stralcgy

Course =% Understanding the data, performing preprocessing, processing and data vissalization 1o

Dt get insights from data

€03 Use different python packages for mathematical, scientific applications dats analysi.

CO4:  Use different python packages for web data analysis
COS5:  Develop the model for data analysis and evaluate the model performance
TEXT BOOKS:

T Wes Mckinney “Python for Data Analysis™, Publisher O'Reslly Media

T David Taieb, “Data Analysis with Python: A Modern Approach”, Packt Publishing 2018

REFERENCE BOOKS:

Rl: David Ascher and Mark Lutz, Leamning Python, Publisher O'Reilly Media.
RZ: Data Mining Analysis and Concepts, M. Zaki and W, Meira.
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B3 Jure Leskovek, Anand Rajaraman and Jeffrey Ullman “Mining of Massive Datasets”. Cambridge
University Press, 2014,
B4: Student's Handbook for Associate Analvtics - [1, 111

s a
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Frogramme
B. Tech.

Course

Objective

HICET - Department of Artificial Intelligence and Machine Learning

Course

Code

MName of the Course

11HES181 Management Information System ]

Al

- To describe the role of information technology and decision support systems in

business and record the cusrent issues with those of the firm to solve business
problems.

- To introduce the fundamental principles of computer-based information

systems analysis and design and develop an understanding of the principles and
techmiques used.

- To enable students understand the various knowledge representation methods

and different expert system structures as stralegic weapons to counter the threats
to business and make business more competitive.

. To cnable the students to use information to assess the impact of the Internet

and Internet technology on electronic commerce and electronic business and
understand the specific threats and vulnerabilities of computer systems.

.Tnpmﬁd:uw:hweﬁnlumddsmmdmhnmmmgemnmmm

LUkt

answer business questions.

Description

INTRODUCTION

Intreduction, Concept, evolution and meaning of MIS, System View of Business, Process of
MIS, Development of MIS within the organization, Management Process, Information Needs,
System Approach in Planning Organizing and Controlling MIS, MIS function in an

SYSTEM ANALYSIS AND DESIGN

System - Need for system analysis - System analysis of the existing system - System analysis
of a new requirements - System Development Model - Structured System Analysis and Design
- Object Oriented Analysis, Planning, Implementation and Controlling of Management
Information System.

INFORMATION SYSTEMS

Information Systems — Information systems and their role in Business systems, changing role
of information systems, users of information systems; Types of information systems —
transaction processing systems, MIS decision support systems, executive support system;
Enterprise Resource Planning (ERP) system, Business expert system. E- Commerce, E-
communication, Business Process Reengineering.

TECHNOLOGY OF INFORMATION SYSTEM

Data process- Transaction and application process- Information system process;
Unified communication and network; Security challenges in E-cnterprises; Security
threats and vulnerability-Controlling security threat and vulnerability.

TRANSACTION PROCESSING AND SUPPORT SYSTEM

Transaction processing system — Office automation systems — Decision support
systems —Executive information systems - Artificial intelligence and Expert systems.

Total Instructional Hours

L TP C

60 3

Instructions
| hours

45
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Upon completion of this course, the Students will be able to

COl: Relote the basic concepts and technologies used in the field of management information
SYSEms,

C02: Compare the processes of developing and ilupl:mtiu;in.ﬁrrmt'mu sysiems.

Em:ul CO3: Qutline the role of the cthical, social, and security 1ssues of information systems.
CO4: Translate the role of information sysiems in organizations, the strategic management
processes, with the implications for the management.
C05: Apply the understanding of how various information sysiems like DBMS work together (o
sccomplish the information objectives of an organization

TEXT BiMDK:

T1: Jawndekar, W.5., “Mansgement Information Systems”, Tata MceGraw Hill Private Limited, New Delhi, 2009,
T2: Kenneth C. Laudon and Jane P. Laudon: “Management Information Systems” 9e, Pearson Education, New
Delhi.

REFERENCES:

R1: Alex Leon and Mathew Leon: “Data Base Management Svstems”’, Vikas Publishing House, New Delhi.
R Gowal, D.P.: “Management Information Sysiem”, MACMILLAN India Limated, New Delhi, 2008.

R3: Mahadeo Jaizeal, Monika Mital; “Management Information System™, Oxford University Press, New Delhd,
2008,

R4: Murthy C.5.V.: “Management Information System™, Himalava Publications, New Dieliu, 2008,
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Programme Course Code Name of the Course L
B. Tech 21 Al5251 Object Oriented Analysis and Design 2

1. To express software design with UML diagrams
2.To design software applications using OO concepis.

Course 3.To identify various scenarios based on software requirements
Objective 4.To transform UML based software design into pattern-based design
using design pattems
5.To understand the various testing methodologies for 00 software
Unit Description

m

UNIFIED PROCESS AND USE CASE DIAGRAMS

Introduction to OOAD with 00 Basics - Unified Process — UML diagrams - Use Case
~Case study — the Next Gen POS system, Inception -Use case Modelling —Relating
Use cases ~ include, extends and genemlization. Mhestrative Programs: Document the
Software Requirements Specification (SRS) for the Student information system.
STATIC UML DIAGRAMS

Class Diagram— Elaboration - Domain Model - Finding conceptual classes and
description classes — Associations — Attributes — Domain model refinement — Finding
conceptual class Hierarchies - Aggregation and Composition - When 10 use Class
diagrams. MHustrative Programs: Identify use cases and develop the Use Case model
for Student information system. ldentify the concepiual clasves and develop a Domain
Model and also derive a Class Diagram from that for Recruitment system.
DYNAMIC AND IMPLEMENTATION UML DIAGRAMS

Dynamic Diagrams — UML interaction diagrams - System sequence diagram -
Collaboration diagram — When to use Communication Diagrams - State machine
diagram and Modeling ~When 1o use Statc Diagrams - Activity diagram — When to
use activity diagrams - Implementation Diagrams - Component and Deployment
Diagrams — When to use Component and Deploymem diagrams, [Mustrative
Programs: Using the identified scemarios, find the interaction between objects and
represent  them  wsing UML  Sequence and Collaboration Diagrams for
Alrline/Railway reservation system. Draw relevant State Chart and Activity Dhiagrams
for the same sysiem for Exam registration.

DESIGN PATTERNS

GRASP: Designing objects with responsibilities ~ Creator — Information expert — Low
Coupling — High Cobesion - Controller- Design Patterns — creational - factory method
~ structural — Bridge — behavioural ~ Strategy — Applying GoF design patterns -
Mapping design to code. Mlustrative Programs: Improve the rewsability and
maintainability of the software system by applying appropriate design panern
TESTING

Object Oriented Methodologies — Software Quality Assurance — Impaci of object
orientation on Testing - Develop Test Cases and Test Plans Mlustrative Programs:
Implement the modified system and test it for various scenarios

Total Instroctional Howrs

COlL:  Express software design with UML diagrams

Course =02 Design software applications using 0O concepts.
Ouicome -0  Identify various scenarios based on software requirements.
CO4.  Transform UML based software design into pattern-based design using design patierns

CO35:  Understand the various testing methodologies for 00 software

TPFC
0 2 3

Instructional
Hours

6+3

643

B3

5+4

i3

(29 + 16) 45
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TEXT BOOKS:
TI:  Craig Larman, —Applying UML and Patterns: An Introduction to Object-Oriented Analyss and Design
and

herative Developmentl, Third Edition, Pearson Education, 2005,
T2 Ali Bahrami - Object Oriented Systems Development - MeGraw Hill International Edition - 1999

REFERENCE BOOKS:

Ri: Erich Gamma, a n d Richard Helm, Ralph Johnson, John Vlissides, —Design patterns: Elements of
Reusable
Object-Oriented Softwarel, Addison-Wesley, 1995

Ri: Erich Gamma, a n d Richand Helm, Ralph Johnson, John Viissdes, —Design patterns: Elements of
Fewsahle

Object-Oriented Softwarel, Addison-Wesley, 1995

R3: Simon Bennett, Steve Mc Robb and Ray Farmer, “Object Oriented Systems Analysis and Design Using
UML", Fourth Edition, Mc-Graw Hill Edwcation, 2010,

B4: Paul C. Jorgensen, “Software Testing- A Craftsman™s Approach”, Third Edition, Auerbach Publications,
Tavlor and Francis Group, 2008,

___.;-.r’; ,
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Programme Course Code Name of the Course L
B. Tech. 21 AIS000 NETWORKS LABORATORY ]

= -
e =g
in O

Use simulation tools

Implement the various protocols.

Analyze the performance of the protocols in different layers.
Analyze various routing algorithms.

Analyze various real time problems for projects..

5. Nao. Description of the Experiments

i Implementation of Stop and Wait Protocol and Sliding Window Protocol

Course
Objective

b L =

Study of Socket Programming and Client - Server model

Wrile a code simulating ARP /RARP protocals.

Write a code simulating PING and TRACEROUTE commands

Study of Network simulator (N5) and Simulation of Congestion Control Algorithms using NS.
Write a program to implement RPC (Remote Procedure Call)

Implementation of Subnetting

Applications using TCP Sockets like
E. . Echo client and echo server
b, Chat ¢. File Transfer

9. Simulation of DNS using UDP sockets.

R

Perform a case study about the different routing algorithms to select the network path with its
optimum and economical during data transfer,
10, a. Link State routing
b. Floading
¢. [hstance vector

Total Practical Hours 45
Upon completion of this course, the students will be able to
COl: To Use simulation tools
Course  CO2: To lmplement the various protocols
Outcome  CO3: To Analyze the performance of the protocols in different layers
COM: To Analyze various routing algorithms

C05: To Learn about the network simaulation. /
J
—
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Prog ramme Course Code Name of the Course L TP C
B.Tech 21 AISDOL DATA ANALYTICS LABORATORY 0 0 3 15
1. To understand datasct gencration using python
i 2. To understand the preparation of Data using python
Objective 3. Tounderstand Numpy and Scipy Package
4. To Apply statistical models to perform Regression Analysis
5. To perform text analytics
5. No. Description of the Experiments
I Dataset generation
2 Importing and Exporting Data
Prepanng Data
&, Data Cleaning

3 b. Data imputation
¢, Data conversion

Indexing using Numpy and Scipy Package

Data processing using arrays

Combing ond merging data sei1s

Comrelation and N-Fold cross validation

Lincar regression anilyss

Forecasting - weather dataset

Text Analytics — Sentiment Analysis, Word cloud analysis

WO OE e O LA e

=

Total Practical Hours: 45

COl: Use python for dataset generation

itk COZ: Perform various operations in data preparation

0 i C03: Perform Indexing using Numpy and Scipy Package
C04: Implement statistical analysis techniques for solving
CO5: Implement Text Analytics = Senbiment Analysis

Chalrman, Board Of Studies Dean-Academics
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Programme Course Code Name of the Course L C
B.Tech. 11HES0T2 DESIGN THINKING 1 0 8 1
* Tocxpose students to the design process
Course *  Todevelop and test innovative ideas through & rapid iteration cycle.
Objective * To provide an authentic oppartunity for students to develop teamwork and leadership
skills
DESIGN ABILITY

I

v

Asking Designers about what they Do ~ Deconstructing what Designers Do — Watching
what Designers Do - Thinking about what Designers Do — The Natural Intelligence of
Design Sources

DESIGNING TO WIN

Formula One Designing — Radical Innovations - City Car Design — Learning From
Failures ~ Design Process and Working Methosds

DESIGN TO PLEASE AND DESIGNING TOGETHER

Background - Product Innovations — Teamwork versus Individual work — Roles and
Responsibilities — Avoiding and Resolving Conilicts,

DESIGN EXPERTISE

Design Process — Creative Design - Design Intelligence - Development of Expertise -
Novice to Expert, Critical Thinking — Case studies: Brief history of Albert Einstein, lsaac
MNewton and Mikola Tesla

Total Instructional Hours

Upon completion of the course, students will be able 1o

Course COI: Develop a strong understanding of the Design Process
Outcome  CO2: Leam to develop and test innovative ideas through a rapid iteration cycle.

CO3: Develop teamwork and leadership skills

TEXT BOOKS:
T1 - 1. Nigel Cross, “Design Thinking”, Kindle Edition.

REFERENCE BOOKS:
R1 - Tom Kelley, “Creative Confidence™, 2013.

B2 -3, Tim Brown, “Change by Design™, 2009.

J-Jﬂ
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B.Tech (AIML)

SEMESTER -5

HONOURS WITH SPECIALIZATION
(CYBER PHYSICAL SYSTEMS)
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Pragramme Course Code MName of the Course LT P C
B. Tech. 2IAIS20S CYBER PHYSICAL SYSTEM 30 0 3

1. Obtain cyber physical systems fundamentals and principles knowledge as building blocks
to promote further design and implementation of more complex real time systems.

I. Understand cyber physical systems design for synchronous model with specific case study
for arm processor

PGS 3. In what way cyber physical sysiems are crucial for the optimal performance of

thvn asynchronous model
Objec 4. Comprehend the cyber physical systems design and implementation in dynamical models
3. Hybndization of cyber physical sysiems which will help the students to anticipate

upcoming technologies

6. Gain overall understand of the cyber physical systems for that will suit practical,
engineering and industrial needs

Unit Description inetrmctonal

Hours

INTRODUCTION TO CYBER PHYSICAL SYSTEMS
Introduction- Cyber-Fhysical Systems Design Recommendations-Cyber-Physical System

I Requirements-Requirements  Engincening-Interoperability-Real  Time  System-GPU 9
Computing-internet Of Things (I0T)- Radio Frequency kientification Technalogy-Wircless
Sengor  Networks  Technology-Powerline  Commumication-Ubiquitous  Computing
Fundamentals-C ASE STUDY: Cyber Physical Vehiele Tracking System
SYNCHRONOUS MODEL
Reactive Components-Variables, Valuations, And Expression-Execution, Extended-State

@ Machines-Properties Of Components-Finite State Components-Combinationsl Components- 10
Nondeterministic Components-Input  Enabled Components-Task Graphs And  Awai
Dependencics-Pamallel  Composition-Synchronous  Designs-Synchronous  Circuits-
Synchronous Nelworks,

ASYNCHRONOGUS MODEL
Asynchronous  Process-States, Internal  Actions-Executions, Exiended State Machines-
Il Operation On Process-Asynchronous  Design Primitives-Blocking Vs Non-Blocking i

Synchronization-Deadlocks-Shared Memory- Asynchronous Coordination Protocals-Reliable
Transmission-Safety Specifications-Invariants Of Transition Systems.
DYMNAMICAL SYSTEM
Continuous Time Model-Continuously Ewolving lnputs And Outputs -Models With

IV Distutbance-Composing Components Stability-Linear Systems Linearity-Solutions OF Lineas .
Differential ~ Equations  Stability-Designing  Controllers-Stabilising  Controller-PID
Controllers-Analysis Technigues [
HYBRID SYSTEMS
Hybrid Dynamical Model-Hybrid Process, Process Composition-Zeno Behavior-Stability-

V  Designing Hybrid Systems-Automaied Guided Vehicle-Obstacle Avoidance With Multi {1
Robot Coordination-Multi Hop Control Networks-Linear Hybrid Automats-Example Pursuit
Game-Formal Model-Symbolic Reachability Analysis-Timed Automata

Total Instructional Hours 45

COl:  Understand the hasics of cyber physical systems

COZ:  Design synchronous models for Real Time applications

CO3:  Design Asynchronous models for Real Time spplications.

CO4:  Develop Deep Understanding on selection of hardware and software's for designing

Outcome dymnamical systems

CO5:  Design and implement cyber physical system and address the problems and limitations
for real world problems.
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TEXT BOWDES:

Ti:  Rajeev Alur, Prnciples Of Cyber Physical Systems, 18t Edition, MITPress 2015.

TL  Raj Rajkumar , “Cyber Physical Systems,” 2nd Edition, Elsevier 2015 3. Edward [) Lamie, “Computing
Fundamentals Of Cyber Physical Systems ™ , 2nd Edition, Newnes Elsevier Publication.

REFERENCE BOOKS:

R1: “Introduction to Embedded Systems — A Cyber— Physical Systems Approach” - E. A. Lee, Sanjit Seshia

3 t‘ 2 ,_ f
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HONOURS WITH SPECIALIZATION
(ROBOTICS)
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Programme Course Code Mame of the Course

B. Tech.

Courde

Objective

Limit

n

1]

Coaurse
LT E T

21AI5203 FOUNDATIONS OF ROBOTICS

To understand the functions of the basic components of a Robot.
To study the use of various types of End Effectors and Sensors.
To impart knowledge in Robot Kinematics and Programming.
To learn Robot safety issues and economics.

To impart knowledge in Robot cell design.

b e b R

Description

INTRODUCTION AND ROBOT KINEMATICS

Definition need and scope of Industnial robots - Robot anatomy — Work volume
— Precision movement — End effectors — Sensors. Robot Kinematics - Dhrect
and inverse kinematics — Kobot trajectories — Control of robol manipulators -
Robot dynamics - Methods for orientation and location of ohjects

ROBOT DRIVES AND CONTROL

Controlling the Robot motion ~ Position and velocity sensing devices — Design
of drive systems — Hydraulic and Prneumatic drives = Linear and rotary actuators
and control walves — Electro hydraulic servo valves, electric drives = Motors =
Designing of end effectors — Vacuum, magnetic and air operated grippers.
ROBOT SENSORS

Transducers and Sensors - Tactile sensor = Proximity and range sensors —
Sensing joint forces — Robobic vision system — Image Representation - Image
Grabbing —Image processing and analvsis = Edpe Enhancement = Contrast
Stretching — Band Rationing - Image segmentation - Pattern recognition -
Training of vision system.

ROBOT CELL DESIGN AND APPLICATION

Robot work cell design and control - Safety in Robotics = Robot cell layouts =
Multiple Robots and machine interference — Robot cycle time analysis.
Industrial application of robots.

ROBOT PROGRAMMING, ARTIFICIAL INTELLIGENCE AND
EXPERT S5YSTEMS

Methods of Robot Programming — Characieristics of task level languages lead
through programming methods — Motion interpolation. Artificial intelligence -
Basics - Goals of arificial intelligence — Al technigues — problem
representation in Al - Problem reduction and solution techniques - Application
of Al and KBES in Robots,

Total Instructional Hours

COl:  Understand the functions of the basic components of a Robat.

C02: Study the use of various types of End Effectors and Sensors.
C03:  Gainknowledge in Robot Kinematics and Programming.

CO4: Impant knowledge on the use Robot safety ismues and economics.
CO5:  Impart knowledge in Robot cell design

LT B C
300 3

Instructional
Houirs

45
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TEXT BOOKS:
Tl: FuK.5., R.C. Gonzalez and C.5.G. Lee, “Robotics Control. Sensing, Vision and Intelligence™, MoGraw
Hill, 1987,

T2: Yoram Koren,” Robotics for Engineers” Mc Graw-Hill, 1987,

REFERENCE BOOKS:

Bi: Mikell, P. Groover, Mitchell Weis, Roger, N. Magel, Nicholas G. Odrey,” Indusinial Robatics Technology,
Programming and Applications”, Mc Graw-Hill, Int. 1986,

RI:  Richard D, Klafier, Thomas, A, Chmielewski, Michael Negin, “Robotics Engineering — An Integrated
Approach”, Prentice-Hall of India Pvi. Ltd., 1984,

R3:  Deb, SR." Robotics Technology and Flexible Automation™, Tata Me Graw-Hill, 1994,

Jdk
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(BLOCKCHAIN TECHNOLOGY)




HICET - Department of Artificial Intelligence and Machine Learning

Prog ramme Course Code Name of the Course
B.TECH Z1AI5205 PUBLIC KEY INFRASTRUCTURE AND
TRUST MANAGEMENT

Objective

LTPFC
3 80 3

1. To understand about public key technology and a public key infrastructure.

2. To Understand the relationship of identity management to PKI

To Understand the components of a public key infrastructure..

. To Understand the issues related to Trust management mechanisms
. To Understand Secure Crypto protocols like SSL and so on

LI T S ¥

Unit

Description

Instructional |
Hours

INTRODUCTION

Uses of eryptography, the concept devil and Alice, Principle of
Cryptography. PKCS standards IEEE P1363, Block cipher modes of
operation and data transformation for asymmetrical algorithms, Data
transformation for RSA algorithm, Cryplographic Protocols, Protocol
properties, Attributes of cryptographic proiocols.

1

PUBLIC KEY INFRASTRUCTURE
Crypto Hardware and software, Smart cards, Universal Crypto interface,
Real world auacks, Evaluation and certification, Public Key
Infrastructure, PKI Works.

im

DEVELOPING PKI

Directory service, Requesting certificate revocation information,
Practical Aspects Of PKI Construction- The course of construction of
PKI, Basic questions about PKI construction, The most imporiant PKI
suppliers.

IMPLEMENTATION

The intenet and the OS5I model The 051 model, Crypto standards for
OS5l Layers | and 2-Crypto extensions for [SDN (Layer 1),
Cryplography in the GSM standard (Layer 1), Crypio extensions for
PFP (Layer 2), Virtual private networks

SECURE CRYPTO PROTOCOLS

[Psec and IKE, IPsec, IKE, SKIP, Critical assessment of IPsec, Virm al
private network with [Psec, S5L, TLS AND WTLS (Layer 4)SSL
working method, SSL protocol operation, Successful S5L, Technical
comparison between IPsec and SSL, WTLS.

Total Instructional Hours

45

COL: | Distinguish between public key technology and a public key infrastructure.

Outcome | CO2: | Understand the relationship of identity management to PKI

CO03: | Understand the components of a public key infrastructure..
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CO4: | Understand the issues related to Trust management mechanisms.
COS: | Understand Secure Crypto protocols like SSL and so on.

TEXT BOOKS:

1. Klaus schmeh:"Cryptography and public key infrastructure on  the internet”, 1st Edition,
Allied Publishers, 2004,

2.Kaufman, Perlman and Speciner, “Network Security: Private Communication in a public world”,
Prentice Hall of India/ Pearson Education, New Delhi, 2004.

3.C K Shyamala, N Harini and Dr. T R Padmanabhan: Cryptography and Network Security, Wiley India
PviLid

REFERENCE BOOK:

1. Wenbo Mao: “Modemn Cryptography : theory and practice™, 1st Edition, Pearson Education, 2005.

2 Behrouz Forouzan, Debdeep Mukhopadhyay, “Cryptography and Network Security™, Tata McGraw
Hill Publishing Company , New Delhi, 2010

3.Charlie Kaufman, Radia Perlman, and Mike Speciner, Network Security: PRIVATE Communication
in a PUBLIC World, Prentice Hall, ISBN 0-13-046019-2

e
i
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MINOR DEGREE IN AIML




Course
Objective

Lmin

m

Course ;
Outcome o8

HICET - Department of Artificial Intelligence and Machine Learning

Frog ramme Course Code MName of the Course
B.TECH 21AIS601 DATA STRUCTURES USING C
PROGRAMMING

Understand the concept of varous lincar data stroctures like Linked list
. Understand the concept of stack and queus.

R e Nl Pl e
B a h '

Understand graph algorithms for solving real world problems

Description

FUNDAMENTAL CONCEFPTS OF C PROGRAMMING

Pointers — Diefinition — Initialzation — Pointers anthmetic. Structures and unions -
definition — Structure within a structure - Union — Programs using structures and
Unions = Storage classes, Pre-processor directives.

LINKED LIST

Representation — Basic Operations — Types: Singly linked list - Doubly

linked list - Circular linked list — Applications: Polynomial Addition, Sparse
Matrices.

STACK AND QUEUE

Stack: Array and Linked Stacks — Applications: Balancing Symbaols,
Expression conversion, Postfix evaluation, Recursion — Queue: Array and
Linked Queue, Circular Queue — Double Ended Queue - Applications.

TREE

Tree Terminologies — Binary tree; Represenfation - Tree traversal: In-order,
Pre-order, Post order, Level order — Binary Search Tree: Representation —
Operations — AVL Tree — B-Tree - Applications: Expression tree.

GRAPH AND HASHING

Graph: Terminologies — Representation of Graph - Graph traversal -
Topological sort — Hashing: Hash table — Hash functions — Resolving
Collision Techniques: Separate chaining — Open addressing — Double
hashing.

Total Instructional Hours

=
e 5

Understand the fundamental concepis of Programming such as Pointers, Structures and union

Understand the various non-lincar data structures like binary tree, binary scarch tree, AVL

Instructional
Hours

45

CO1: Comprehend the working of linear data structures and identify their applications.

CO2:  Apply recursion on specific applications

data,

CO4:  Employ graph data structure for solving real world problems
CO5:  Apply suitable methods for efficient data access through hashing

Understand the various tree data structures for efficient storage and retrieval of
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TEXT BOOKS:

Tl Mark AWeiss, “Data Structures and Algorithm Analysisin C”, Second Edition, Pearson

Educaton, 2010,

T2 Reema Tharejs, —Programming in C, Oxford University Press, Second Edition, 2016.

REFERENCE BOOKS:

RI: Aaron M. Tenenbaum, Yeedidyah Langsam, Moshe J. Augenstein, ‘Data structures using C', Pearson

Education, 2008,

Stephen (. Kochan, "Programming in C”, Fourth edition, Pearson Education, 2015.

Ellis Horowitz, Sanaj Sahni, Susan Anderson-Freed, * Fundamentals of Data Structures in C, Second Edition,

University Press, 2008
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Frogramme Course Code Mame of ihe Course
B.Tech 21 ALS2E5L INTRODUCTION TO DESIGN THINKING

Course
Objective

Uit

HICET = Department of Artificial Intelligence and Machine Learning

=
= -]
]
-

Expase students 1o the design process as a lool for inaovation.
Develop students” professional skills in chient management and communication,
Students develop a portfolio of work to set them gpant in the job market.
Frovide an suthentic opportunity for studenis io develop teanwork and |eadership skills
Demonstrate the value of developing a local network and assist students in making
lesting connections with the business comemmity
Descrip Instructionsl
- Hours
DESIGH THINKING HISTORY AND OVERVIEW

O e b B e

Understand what cume before Design thinking-ldentify who did what 1o bring it abowt-

Learn how it built upon previous approaches-How design thinking is introduced in an
organization-Understand  the transformation required-What outcomes arc possible- g8
Undersiand the whole approsch io design  ihinking-Determine whal is most
important. flsirative program: Listening and HMW

KEY HABRITS

Introduction to key habits-types-avoid common anti-patterns-Oiptimize for mccess with

these habits-Imrodustion o loop-Inportance of iteration-How to observe Reflect &Make-

Drill down MNusteanive progpros:USER RESEARCH and PRACTICE MAPPING T+
INSIGHTS FROM USER RESEARCH

USER RESEARCH AND MAKE

Importance of aser rescarch-Apprecisic empathy through listeming-Key methods of user
mesearch-How mmke fits  info  the loop-Leverage observe  information-

Ideation storyboarding, & PrototypingMusrarive program: PRACTICE IDEATION S+
AND PRIORITEEATION, COLLARORATIVEL ¥ CONSOLIDATE STORYROWRDS

USER FEEDBACK AND TEACHING

User feedback and the loop-Different types of user feedback-How to camryout getting
feedback-Understand the challenges of 1eaching EDT-Valuable hints and tips-Ready to 3+6(P)
texch the course. Mustrative progras DEVELOP 4 SUMMARY HILL STATEMENT AND

BUILD YOUR STORY BOARD AND HILL INTO 4 PROTOTYPE

LOGISTICS AND APPLICATIONS

Undersiand whai type of room you need-Leam what materials and supplics you need-
Learn how o setap the roon-Domains that are applicable-Digital versus physical-Explose

some  fechmology  specialirstion fifustrative programcPRACTICE TEACHING S+4(1)
SELECTED SEECTION AND USER FEEDBACK

Total Instructional Hours (3% + 16) 45




HICET - Department of Artificial Intelligence and Machine Learning

COl:  Smdems develop a strong understanding of the Design Process und how it can be
applied i a varety of business seitings
COZ:  Students leam 1o build ermpathy for wrget audiences from different “cultures™
Course CO: Studemts leam 1o research and understand the unique needs of a company around
Duateomne specific challenges

€04 Students leam to develop and test innovative ideas through a rapid iteration cycle
CO4:  Smdens leam how 1o map insights from user research

TEXT BOOKS:
T1 :IBM CourseWare

REFERENCE BOOES:

R I:Creative Confidence-Tom Kelley. 2013
RI:Change by Design-Tim Brown., 2009

R.3:Design Thinking-Nigel Crosa. Kindle Edition

JS —F
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Programme Course Code Name of the Course LT F C
300 3

B. Tech.

Course
Ohjective

Limin

n

Course
Outeome

Z1AI530 Al for Cyber Security

To understand the basic concepts and various building blocks of cyber security
To understand the machine leaming systems security
Toapply Al methods to network attack detection
To understand the cyber stacks in 10T and its applications
To develop 10T infrastructure based on four-layer cyber security
Description Imstructional

Hours
INTRODUCTION TO CYBER SECURITY
Introduction to Knowledge Engineering in Cybersecurity- Cybersecurity
Taxonomies- A Core Reference Ontology for Cybersecurity- Upper Ontologies 9
for Cybersecurity- Domain Ontologies for Cybersecurity- Networking
Ontologies for Cybersecurity
MACHINE LEARNING SYSTEMS SECURITY
The Security of Machine Learning Systems- Machine Learmning Algorithms Are
Vulnerable- Threat Model- Data Poisoning- Aftacks st Test Time- Evasion 9
Attack Scenarios- Computing Evasion Attacks- Transferability of Evasion
Attacks- Defense Against Evasion Attacks,
AFPLYING Al METHODS TO NETWORK ATTACK DETECTION

Wk b

Introduction- Binary Classifiers- Training the Binary Classifier for Detecting 9
Network Attacks- Schemes for Combining the Binary Classifiers- Network

Intrusion Detection Systems- Machine Leaming in Network Intrusion
Detection.

CYBER ATTACKS IN 10T ARCHITECTURE

Cybersecurity in loT Architecture- Cybersecurity at the Perception Layer-
Cybersecurity at the Network Layer-Security Mechanisms for loT Services-
Lightweight Cryptography- Random Number Generator- Decision Trees- K-
Mearest Neighbors- Support Vector Machines
Artificial Neural Networks

BLOCKCHAIN-BASED CYBERSECURITY

Four-Layered Cybersecurity-Oriented IoT  Architecture- Sensing Layer-
Network Layer MNetwork Layer- Middleware Layer- Application Layer- "
Security Threats in Industry 4.0- Demial-of-Sarvice- Supply Chain and
Extended Systems- Smart Security and Smart Factory- Advanced Persistent

Threat.

Tatal Instructional Hours 4%

COL:  Explain the concept of ontologics of cyber security

CO2: Understand various data possoning attacks architectures and working of state-of-the-art
IaT systems

C03:  Understand the Machine Learning in Network Intrasion Detection

CO4:  Apply Random Number Generator- Decision Trees for various applications

CO5:  Analyze applications of Al in cyber security in real time scenario
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TEXT BOOKS:
TI:  Leslie F. Sikos, “Al in Cyber Security”, Springer Press, Intelligent Systems Reference Library
2019,

T  Ted Coombs, “Armificial Intelligence and Cyber Security for Dummies”, [BM Limited Edition,
John Wiley & Sons, Inc, 2018,

REFERENCE BOWOKS:

Rl:  William Stallings, “Cryplography and Network Security: Principles and Practice™, Prentice Hall of
IndinPearson Education, New Delhi, 2010,

R2:  Atul Kahate, “Cryptography and Network Security”, Tata McGraw Hill Publishing Company, New
Delhi, 2007,

B3 Nina Godbole, Sunit Belapure, Cyber Security Understanding cyber crimes, Computer Forensics
and Legal Perspectives, Wiley & Sons, 2011,

&E K .,:t'f |
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Programme Course Code Name of the Course

B. Tech.

Course

Dhjective

Unit

Couarse
Chateome

21A15302 Internet of Things

LTPC
a 8 8 3

I To understand the basic concepts and various building blocks of Internet of Things

2.To understand Smart Objects and loT Architectures
3.To build simple [oT Systems using Raspberry Pi

4.To understand data analytics in the comtext of 1oT and security issues in loT

3.To develop IoT infrastructure for popalar applications

Deseription
INTRODUCTION TO INTERNET OF THINGS
Definition & Characteristics of [oT, Physical Design of IoT, Things in IoT, loT
Protocols, Logical Design of 10T, 10T Functicnal Blocks, 16T Communication
Models, IoT Communication APIs, IoT Enabling Technologies, 10T Levels and
Deployment Templates
10T NETWORK ARCHITECTURE AND DESIGN
Drivers Behind New Network Architectures, Comparing IoT Architectures, A
Simplified IoT Architecture, The Core IoT Functional Stack, loT Data
Management and Compute Stack, The “Things™ in laT
DEVELOPING INTERNET OF THINGS
16T Design Methodology, 1oT Physical Devices and Endpoints: Basic building
blocks of an 10T Device, Exemplary Device: Raspberry Pi, About the Board,
Linux on Raspberry Pi, Raspberry Pi interfaces, Programming Raspberry Pi
with Python, Other 1oT devices.

DATA ANALYTICS AND SECURING 10T

DATA ANALYTICS: An Introduction 1o Data Analytics for IoT, Machine
Learning, Big Data Aralytics Tools and Technology, Edge Streaming
Analytics, Network Analytics. SECURING 10T: A Brief History of OT
Security, Common Challenges in OT Security, How IT and OT Security
Practices and Systems Vary, Formal Risk Analysis Structures: OCTAVE and
FAIR, The Phased Application of Security in an Operational Environment
CASE STUDIES

Smart and Connected Cities: Sman City loT Architecture, Street Lighting
Architecture, Smart Parking Architecture and Smart Traffic Conirol
Transportation: An loT Architecture for Transportation, Connected Roadways
Network Architecture, Connected Fleet Architecture, Connected Roadways
Security Weather monitoring system, Air Pollution Monitaring

Total Instructional Hours

Bl

COI:  Explain the concept of YoT and various building blocks

Instruciional
Hours

CO2:  Understand various architectures and working of state-of-the-art IoT systems

CO3: Design loT system using Rasperry Pi

CO4:  Apply data analytics related to ToT and evaluate security issues related to the Internet of

Things
CO5:  Analyze applications of loT in real time scenario
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TEXT BDOKS:
Tl:  Arshdeep Bahga, Vijay Madisetti, “Internet of Things — A hands-on approach™, Universities Press, 2015

T2:  David Hanes, Gonzalo Salgueiro, Patrick Grossetete, Rob Barton and Jerome Henry, “loT Fundamentals:
Networking Technologies, Protocols and Use Cases for Internet of Things™, Cisco Press, 2017,

REFERENCE BOODKS:

R1i: Olivier Hersent, David Boswarthick, Omar Elloumi, “The Imermet of Things — Key applications and
Protocols™, Wiley, 2012.

R2:  Jan Holler, ViasiosTsiatsis, Catherine Mulligan, Stefan Avesand, StamatisKarmouskos, David Boyle, “From
Machine -to-Machine to the Internet of Things: Introduction to & New Age of Intelligence”, 15t Edition,
Academic Press, 2014,

R} Getting Started with the Internet of Things: Connecting Sensors and Microcontrollers to the Cloud (Make:
Projects) [Kindle Edition] by CunoPfister ,2011

R4: Adrian McEwen &Hakim Cassimally ,"Diesigning the Internet of Things™- (Nov 2013) .
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Programme Course Code Name of the Course LT
R

B. Tech.

Course
Objective

Umit

1]

v

Course
Orutcome

21A15303 Advanced Machine Learning

To understand patiern classification algorithms to classify multivariate data,
To understand the Implementation of genctic algorithms

To gain knowledge about Q-Learning

To create new machine learning techniques.

To understand reinforcement learning task.

o ol

Instructional
Description P

INTRODUCTION

Learning Problems Perspectives and lssues Concept Learning Version Spaces
and Candidate eEliminations — Inductive bias — Decision Tree leaming —
Representation — Algorithm —Heuristic Space Search

NEURAL NETWORKS AND GENETIC ALGORITHMS

Neural Network Representation Problems-Perceptions Multilayer Networks
and Back Propagation Algorithms -~ Advanced Topics — Genetic Algorithms 9
Hypaothesis Space Search- Genetic Programming — Models of Evolutions and

Learning.

BAYESIAN AND COMPUTATIONAL LEARNING

Bayes Theorem Coocepl Learming Maximum-Likelihood Minimurms
Description Length Principle Bayes Optimal Classifier Gibbs Algorithm Nafve- 0
Bayes Classifier Bayesian Belief Network EM Algorithm Probability Learning

Sample Complexity-Finite and Infinite Hypothesis Spaces — Mistake Bound

Model.

INSTANT BASED LEARNING

K- Nearest Neighbor Learning Locally weighted Regression Radial-Bases 9
Functions — Case Based Learning.

ADVANCED LEARNING

Learning Sets of Rules Sequential Covering Algorithm Learning Rule Set-First
Order Rules Sets of First Order Rules Induction on Inverted Deduction 9
Inverting Resolution-Analytical Leaming Perfect Domain  Theories
Explanation Base Learning ~ FOCL Algorithm Reinforcement Learning Task

Leamning Temporal Difference Learning

Total Instructional Hours 45

COL:  Develop and apply pattern classification algorithms to classify multivariate data.
s

COZ: Develop and apply regression algorithns for finding relationships between data

variables.

CO3:  Develop and apply reinforcement leaming algorithms for learning to control complex

syslems.

CO4: Write scientific reports on computational machine learning methods, results and

conclasions,
CO5:  Develop and apply FOCL algorithm for machine leaming.




HICET - Department of Artificial Intelligence and Machine Learning

TEXT BOOKS:
Tl: Tom M. Mitchell, “Machine Leaming”, McGraw-Hill, 2010

T2 Bishop, Christopher. Newral Networks for Pattern Recognition, New York, NY: Oxford University
Press, 1995

REFERENCE BOOKS:
R1: Ethem Alpaydin, (2004) “Introduction to Machine Learning { Adaptive Computation and
Machine Leaming)”, The MIT Press

RI: T astie, R. Tibshirani, J. H. Fricdman, “The Elements of Statistical Learning”, Springer( 2nd
ed. ), 2009

R3:  Daniel Jurafsky and James H. Martin, “Speech and Language Processing™, Pearson; 2nd edition, 2008

' 1 o
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Programme Course Code Name of the Course

B. Tech.

Course
Objective

U nit

n

Course
Dutcame

AISA0Y Introduction to Robotics

To understand the functions of the basic components of a Robot,
To study the use of various types of End Effectors and Sensors.
To impart knowledge in Robot Kinematics and Programming,
To learn Robot safety issues and economics,

To impart knowledge in Robot cell design.

W b =

Description
INTRODUCTION AND ROBOT KINEMATICS
Definition need and scope of Industrial robots — Robot anatomy - Work volume
~ Precision movement - End effectors — Sensors, Robot Kinematics - Direct
and inverse kinematics — Robot trajectories — Control of robol mantpulators —
Robot dynamics - Methods for orientation and location of objects.

ROBOT DRIVES AND CONTROL

Controlling the Robot motion — Position and velocity sensing devices — Design
of drive systems ~ Hydraulic and Pneumatic drives — Linear and rotary actuators
and control valves = Electro hydraulic servo valves, eleciric drives - Motors —
Designing of end effectors — Vacuum, magnetic and air operated grippers.
ROBOT SENSORS

Transducers and Sensors — Tactile sensor ~ Proximity and range sensors —
Sensing joint forces — Robotic vision system ~ Image Representation - Image
Grabbing -Image processing and analysis — Edge Enhancement - Contrast
Stretching — Band Rationing - Image segmentation — Pattern recognition =
Training of vision system.

ROBOT CELL DESIGN AND APPLICATION

Robot work cell design and control — Safety in Robotics = Robot cell layouts —
Multiple Robots and machine interference - Robot cycle time analysis.
Industrial application of robots.

ROBOT PROGRAMMING, ARTIFICIAL INTELLIGENCE AND
EXPERT SYSTEMS

Methods of Robot Programming — Characteristics of task level languages lead
through programming methods — Motion interpolation. Artificial intelligence -
Basics - Goals of artificial intelligence — Al techniques - problem
representation in Al - Problem reduction and solution technigues - Application
of Al and KBES in Robots.

: Total Instructional Hours
\
COl:  Understand the functions of the basic components of a Robot.
CO2:  Study the use of varicus types of End Effectors and Sensors.
CO3:  Gain knowledge in Robot Kinematics and Programming.

CO4:  Impart knowledge on the use Robot safety issucs and economics.
CO5:  Impart knowledge in Robot cell design

e
==
=
L

45
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TEXT BOOKS:

Ti:

T

FuK.5., R.C. Gonzalez and C.5.G. Lee, “Robotics Control, Sensing, Vision and Intelligence™, McGraw
Hill, 1987,

Yoram Koren,” Robotics for Engineers” Mc Graw-Hill, 1987,

REFERENCE BOOKS:

Bl
B

R3:

Mikell, P. Groover, Mitchell Weis, Roger, N. Nagel, Nicholas G. Odrey,” Industrial Robotics Technology,
Programming and Applications”, Mc Graw-Hill, Int. 1986,

Richard. D, Klafler, Thomas, A, Chmielewski, Michael Negin, “Robotics Engineering - An Integrated
Approach”, Prentice-Hall of India Pvi. Lid, 1984,

Deb, 5.R." Robotics Technology and Flexible Automation”, Tata Me Graw-Hill, 1994,
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Programme Course Code Name of the Course

B. Tech.

Course
Ohjective

Umit

I

[

T1AISI0S Bioinformatics

I. Tounderstand the significance of string alignment To construct the
phylogenetic tree

2. To understand the fundamentals of protein stracture prediction and

microarray anakysis

Learn databose search algorithms

Enow Molecular Phylogeny Analysis

Understand structure prediction of proteins.

Ll o

Description
NETWORK PROTOCOLS AND BIOLOGICAL DATABASES
Operating systems: types, UNIX commands; Network Protocols: OS5I, TCP/IP,
fip; Imtroduction to biological databases: Primary nucleotide databases (EMBL,
Cene Bank and DDYEF), Primary protein databases (SwissProt, TrEMBL and
PIR), EST Database; Genome annotation; Composite protein sequence
database:OWL, NRDB; Secondary protein databases (PROSITE, BLOCKS and
Profiles); Structural databases; SCOP and CATH
STRING MATCHINGAND DYNAMIC PROGRAMMING
Introduction: strings, substrings, identity, similarity, INDEL; Gaps: biological
significance, different types of gap penalties; Overview of basic
algorithms:Nalve, Boyer - Moore; Algorithm of dot  matrix
analysis;[ntroduction o pairwise sequence alignment: global vs. local;
Dynamic programming: Needleman ~Wunsch algorithm, Smith — Waterman
algorithm. Parametric and suboptimal alignments.
DATABASE SEARCH ALGORITHMS
Substitution matrices: PAM, BLOSUM; Position specific scoring matrices
(PSSM); Database search algorithms and applications: FASTA, BLAST, PSI
BLAST; Algorithm of multiple sequence alignments {msa): Sums of pairs
method (5P), CLUSTAL W, PILEUP; Overview of ilerative msa methods:
SAGA; Expectation — Maximization (EM) algorithm; Machine leamning -
Hidden Markov models,
MOLECULAR PHYLOGENY ANALYSIS AND GENE PREDICTION
Moalecular Clock theory (old and new); Jukes-Cantor and Kimura's models;
Algorithm of distance matrix methods: Unweighted pair group method of
arithmetic mean (UPGMA), Fitleh-Margoliasch algorithm (FM), Neighbor —
Joining method (NJ); Charagter Based methods: Maximum parsimony,
maximum likelihood; Bootstrapping technique; Comparative genomics;
Prokaryotic and eukaryotic gene prediction methods: Feature and homology-
based methods.
STRUCTURE PREDICTION OF PROTEINS
Microarray analysis: spotted and oligonucleotide arrays; Clustering gene
expression profiles: hierarchical clustering, nearest neighboring clustering,
unweighted pair group clustering; Algorithm of protein secondary structure
prediction: Chow-Fasman method, GOR method, ab initio approach, threading
method; Systems biology: Introduction 1o metabolic pathways; Introduction to
computer aided drug design (CADY,

Total Instructional Hours

e
= =
=
o

Instructional
Hours
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Coarse OO0

Dhatenme

Co2;
£03;
C0e:

COs;

TEXT BOOKS:

Explain UNIX commands, various types of network protocols and architecture of
biological databases

Demcnstrate and interpret the biological string matching by dot matrix and dynamic
program algorithms

Apply, solve, interpret and analyze the heunstics based pairwise sequence analysis of
macromolecules through various algorithms

Apply, solve, interpret and analyze the heuristics based multiple sequence analysis of
macromolecules through various algerithms

Construct, interpret and assess the different molecular phylogenetic ree prediction and
gene prediction algorithms

Tl: Bergeron, Bryan P. Bivinformatics computing. 2nd Edition, Prentice Hall Professional,
15BN: 0-13-100825-0, 2003,

T Atftwood, Teresa K., and David ). Parry-Smith. Introduction 1o bisinformatics. 15t
Edition, Prentice Hall, ISBM: 13: 978058212 TART, 2000,

REFERENCE BOOKS:

RI; Rastogi, 5. C., Parag Rastogl, and Namita Mendiratia. Bioinformatics Mathods And
Applications: Genomics Protcomics And Drug Discovery. 4th Edition, PHI Learning Pt
Lid., ISBN: 978-81-203-4785-4, 2013,

R2: Mount, David W, and David W. Mount. Bioinformatics: sequence and genome analysis.
2™ Edition, , Cold Spring Harbor Lab (CHSL) press, USA, ISBN: 0-87969-687-7", 2004,

R3: Gusfield, Dan. Algorithms on strings, trees and sequences: computer science and
computational biology. Cambridge university press, | 1th Print™ (2008), Online
publication (2010)1.{1997), Book DOL: hitpy//dx.doiorg/10. 101 T/CBOSTROS 1 1574911,
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Profgramme Course Code Mame of the Course LT P C
B. Tech. 11AIS306 Computer Architecture and Organization i o0 3
I. To conceptualize the basic stracture and operations of a digital computer,
2. To study the design of arithmetic and logic unit and implementation of fixed-point and
floating-point anthmetic operations.
Course 3. To understand the basic design principles of Pipelining for CPU performance
Objective improvement.
4. To develop a decper understanding of parallel processors and multi-core processors.
5. To familiarize the concepts of hierarchical memory system, cache memories, virtual
memaries, IO Communication, Interrupts and Standard Interfaces.

Unit Deseription Instructional

Hours

BASIC STRUCTURE OF A COMPUTER SYSTEM

I Functional Units ~Basic Operational Concepts-Performance — Instructions: 9
Language of the Computer - Operations, Operands - Representing
Instructions— Logical operations - Decision making = MIPS Addressing.
ARITHMETIC FOR COMPUTERS

m Addition and Subtraction - Multiplication — Division — Floating Point- Floating 9
Point Representation = Floating Point Operations — Sub-word Parallelism
PROCESSOR AND CONTROL UNIT
Basic MIPS implementation - Building Datapath ~ Control Implementation

m Scheme - Pipelining —Pipelined Datapath and Control = Handling Data hazards 9
& Control hazards — Exceptions

PARALLEL PROCESSORS

The Difficulty of Creating Parallel Processing Programs - Flynn's
v ClassificationSISD, MIMD, SIMD, SPMD, and Vector Architectures -

Hardware multithreading — Multi-core processors and other Shared Memory

Multiprocessors - Introduction to Graphics Processing Units, Clusters,

Warchouse Scale Computers and other Message-Passing

MEMORY AND 1i0 SYSTEMS
Memory Hierarchy - Memory Technologies - Cache Memory — Measuring and
v Irproving Cache Performance — Virtual Memory, TLB's - Accessing /0 9

Devices — Interrupts — Direct Memory Access — Bus Stracture — Bus Operation
- Arbitration - Interface Circuits - USB

Total Instructional Hours 45

COl:  Understand the basics structure of computers, operations and instructions
Course —02: Practice the arithmetic operations performed by ALLUL
Outeome C03:  Design and analyze pipeline for consistent execution of instructions with hazards.
CO4:  Explain the structure of parallel processing architectures
COS5:  Demonstrate knowledge about state-of-the-art 1'O, memory , Interrupts and Imerfaces

TEXT BOOKS:

Ti:  David A Patterson and John L. Hennessy, Computer Organization and Design: The HardwareSoftware
Interface, Fifth Edition, Morgan Kaufmanm® Elsevier, 2014
\

|
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TZ:  Carl Hamacher, Zvenko Vranesic, Safwat Zaky and Naraig Manjikian, Computer Organization and
Embedded Systems, fifth Edition, Tata MoGraw Hill, 2014

REFERENCE BOOKS:

Rl:  William Stallings, Computer Organization and Architecture — Designing for Performance, tenth Edition,
Pearson Education, 2016,

R2:  John P. Hayes, Computer Architecture and Orgamization, Third Edition, Tata McGraw Hill, 2017
Paperback version.

R3:  John L. Hennessey and David A. Patterson, Computer Architecture — A Quantitative Approach, Morgan
Kaufmann / Elsevier Publishers, Sixth Edition, 2019 Paperback version.
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Hindusthan College of Engineering and Technology

(An Autonomous Institution, Affiliated to Anna University, Chennai
Approved by AICTE, New Delhi& Accredited by NAAC with ‘A’ G
Valley Campus, Pollachi Highway, Coimbatore, Tamil Nadu.

DETAILS OF CHANGES CARRIED OUT IN CURRICULUM & SYLLABUS
CBCS PATTERN
UNDERGRADUATE PROGRAMMES
B.TECH. ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING (UG)
REGULATTION-2022
For the stadents admitted during the academic year 2022-2023 and oowards

SEMESTER I (Credit : 19)
Course
EN'M Course Title Category |L |T| P | C | TCP | CIA | ESE | Total
THEORY
1 | 22MA1101 | Matrices and Calculus BSC s[1Jo[4 4 40 | 60 | 100
THEORY WITH LAB COMPONENT
2 | 2ZHEI1151 | English for Engineers HSC [2[of2[3] 4 [ %0 | 50 | 100
istry for Circuit
3 | ;eynis | Chomsy psc |zlolz2l3l| ¢ | s0| s0 | 100
Engineers
ect Oriented i
4 IR 152 ﬂt:i i ICC 2|106(2)|3 4 50 50 100
using Python
22IT1152 | Introduction to Web
5 AR BSC lz2lol2|3]| 4 | 50| 50| 100
Application Development
EEC COURSES (SE/AE)
6 | 22HE1071 | Universal Human Valucs AEC |20 2] 3 | 40 ] 60 | 100
7 | 22HEI072 | Entreprencurship & Innovation | AEC | 1 | 0 1 [0 o | 100
MANDATORY COURSES
8 | z2MC109) | gypflelil b/ Indian MC
Sipiaiue sidp/ 21o0loflo| 2 |1wo| o | 100
22MC1092 | Constitution
TOTAL 16| 1 | 8 | 19| 26 | 480 | 320 | #00




SEMESTER Il (Credits - 22)

Courge
5 No Course Title Category | L |T | P | C | TCP | CIA | ESE | Total
THEORY
i 22MA2103 Differential Equations And BSC ali1lola 4
_ 60 | 100
2 | 22PH2101 | Basics of Material Science BSC 2(ofo[2] 3 60 | 100
THEORY WITH LAB COMPONENT
Effective Technical
4 | 22HE2151 S HSC 2lo0l2|3]| 4 | 50| 50 | 100
Commiunication
5 | 22pH2151 | Physics For Circuit Engincering|  gsc z2lol2]|3]| & 0 | s0 | 100
Programme
f 23082753 Java Fundamentals Icc 216023 4 0 S0 100
 P2T2253 ic W i
7 Dynamic Web Design pcc |zlol1l2] 3 | 50| s0 | 100
PRACTICAL
7 | 22ME2001 | Engineering Practices ESC [oJoJ4]2] 2 [ e | 40 | 100
EEC COURSES (SE/AE)
22HE2071 | Design Thinking AEC [1]o]2[2[ 2z [ 100 100
22HE2072 | SOFT SKILLS AND SEC T{oelo](1 ] 100 100
APTITUDE-1
MANDATORY COURSES
1o | BMC209/ | i AnfingLy Heritage of Mc [2le|lolo]| 2 |10 o | 100
22MC2092 | Tamils
All students shall dmissi i
NCC */NSS / YRC / Sports / i i e e o
11 | 22MC2093 | Clubs / Society Service - MC mdfwl Ty
Enrollment (Comimon) e :
for about 80 hours
TOTAL [18] 1 [12]22] 29 [ 630 | 370 | 1000




22A13003 AEC o 4|2 60 | 40 | 100
10 | 22mC3191 | Essence of Indian Traditional MC 2 0o|o 00| o0 100
Knowledge
TOTAL | 18 14|15 500 | 410 | 1000
SEMESTER IV (Credits - 23)
Couorse
5 No Course Title Category | L F|C CIA | ESE | Total
Coade
THEORY
1| 22HE4101 | [pR and Start-ups HSC 2 oz 40 | 60 | 100
2 | 12Al4201 | Datsbase Management PCC 3 o4 40 | 50 | 100
Systems
i 22AI402 Software Engincering PCC 3 L 40 il 104
4 2IAI4203 | pota Visualization 1oC 3 0|3 40 | 60 100
Diserete Structures and Graph
5 | 22MA4102 | Theory BSC 2 0|3 40 | 60 | 100
THEORY WITH LAB COMPONENT
6 | 22ZAM251 | operating Systems PCC | 2 23 50 | 50 | 100




PRACTICAL

22A14001

Database Management

7 PCC DlO|4]|2 4 60 | 40 100
Systems Laboratory -
B 22A14002 Data Visualization Laboratory i, e olo| 4|2 4 G 40 100
EEC COURSES (SE/AE)
® | ZZHE40T] | 5of Skills -3 SEC 1joefo|1l [ 10 | 0 100
"TOTAL [ 16| 2 [10 (23| 28 | 470 | 430 | 900
SEMESTER V (Credits - 12)
Course
5 No Code Course Title Category | L |T|P| C | TCP | CIA | ESE | Total
THEORY
1| 22Al5201 :-!Iu-ﬂ:innl,mrnin[TH-hniql.lﬂ- PCC Ijl1|ol4) 4 40 | 60 | 100
2 | 22A15202 | Computer Networks POC ijoj0] 3 3 40 | 6d 100
3 | 2ZAIS3XX | Professional Elective-1 PEC | 3|0|0|3| 3 | 40 | 60 | 100
4 ZZALS3XX | Professional Elective-2 PEC 31|10 |0]|3 3 40 60 100
3 2ZAI53XX | Professional Elective-3 PEC ijlojol3 3 40 60 100
THEORY WITH LAB COMPONENT
6 | ‘22A15251 | Inweduction o Design icc |2|of2|3]| 4 | 50| s0 | 100
Thinking
PRACTICAL
7 | 22A15001 Machine Leaming Techniques- PCC olola]2 4 0 | 40 100
1 Laboratory
EEC COURSES (SE/AE)
Soft Skills -4/Forei
B 22ZHESOT] orcign SEC 11001 1 100 0 100
fangun ges
TOTAL |18 | 1 |6 | 22| 25 410 | 350 L
SEMESTER VI {Credits - 24)
Course
8 Nao il Course Title Category | L [T |P| C | TCP | CIA | ESE | Total
e
THEORY
| | 22AI6201 ?ldﬁml.mninngdmiq.ﬂ- PCC 3(lolo]a 1 40 | &0 | 100
2 | 2ZHE6I0] | profesional Ethics HSC [3|0|0|3| 3 | 40 | 60 | 100
3 | 2aal63xx | Professional Elective-4/ Al PECACC (3|0 |0|3| 3 | 40 | 60 | 100
ANALYST




4 | 22M163XX | Professional Elective-5/ PECHCC |3 |0 |o|3| 3 | 40 | 60 | 100
BUSINESS INTELLIGENCE

5 22AIGA XX Open Elective - 1* QEC i(o|lo|3 i 40 i 100

6 | 22AI64XX Open Elective - 2* QEC (o033 3 40 | 60 100

7 | 22CY6101 | Environmental Studies BSC |[2(|0(o|z2| 3 | 40| 60 | 100

PRACTICAL

8 zz.umm__ ?mml-ﬂmnﬂmhmw PCC |o0|o|4]2]| 4 | 60 | 40 | 100

EEC COURSES (SE/AE)

9 [ 22HE6071 | Soft Skills - § SEC | 2 2] 2 Tiwo[ o | 100
TOTAL | 22 24| 27 | 440 | 460 | 900

SEMESTER VII (Credits - 20)

S No c:: Course Title Category | L | T |P| | TCP | CIA | ESE | Total

THEORY

1 ZZAIT201 | Big Data Analytics PCC ijojoj3i]| 3 40 | 60 | 100

2 | ZAITH? | Deep Leaming PCC |3[1|0|4| 4 [ 40 | 60 | 100

3 | 22A173XX | Professicnal Elective-6 PECACC (3 |0 (03] 3 | 40 | 60 | 100

| Predictive Modeling

4 | 22XX7MXX | Open Elective — 3* OEC jjo|0o| 3 3 40 | 60 100

5 | 22XXT4XX | Open Elective - 4° OEC |3 |0|0|3| 3 | 40 | 60 | 100

PRACTICAL

6 | 22A17001 | Deep Leaming Laboratory PCC [O0[O[4[2] 4 | 60 | 40 | 100

EEC COURSES (SE/AE)

7 | 2217701 | Internship - 1T SEC |o|ofo[2] 2 [0 0 | 1w
TOTAL |15 1 [4 [20] 22 | 360 | 340 | 700

" - Four weeks internship carries 2 credit and it will be done in before Semester VI summer
vacation/'placement (raining and same will be evaluated in Semester V11,

SEMESTER VIII {Credits - 10)

Course
5 No Course Title Category |L | T | P | C | TCP | CIA | ESE | Total
EEC COURSES (SE/AE)
1 [ 22A18901 | Project Work/Granted Patent SEC 2010 20 [ 100 [ 100 | 200
TOTAL |0 |0 [20]10] 20 | 100 | 100 | Z00




Note:

I. As per the AICTE guideline, in Semester L, [1, Il & IV NCC one credit subject is added as
Value Added Course with Extra Credit. Further, the students’ who enrolled his'her name
in HICET NCC and Air Wing arc eligible to undergo this subject. The eamed extracredits
printed in the Consolidated Mark sheet as per the regulation.

4. NCC course level | & Level 2 will be added in the list of open elective subjects in the
appropriate semester. Further, the students’ who have opted NCC subjects in Semester I,
I, LI & IV are eligible to undergo NCC Open Elective Subjects.

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

SEMESTER WISE CREDIT DISTRIBUTION

B.E. / B.TECH.PROGRAMMES
S Cinrm Credits per Semester Total
Area | m | m | v | v | vi| vim | vin |Credits
1 |HSC 3 3 - 2 - 3 2 . 11
2 | BSC 7 9 4 3 : 2 3 . 25
3 ESC 6 2 5 - - - - . 13
4 |PCC . 5 13 17 12 5 L] : 61
5 | PEC : E x - 9 & 3 - 18
6 | OEC . s . b 6 . 12
7 | EEC 3 3 3 | ! 2 2 10 5
8 | MC v v
Total | 19 22 25 3 2 24 20 10 165
QFEN ELECTIVE L AND ILNEMERGING TECHNOLOGIES)
To be offered for the students other than CSE, IT, AI&ML, ECE & BIOMEDICAL
Periods Per Total
!f cg:;t“ Course Title Category | week Contact Credits
" LT[ P | Periods
Artificial Intelligence and
1 22A16451 | Machine Learning OEC 210 2 4 3
Fundamentals
2 | 22C8645] | Blockchain Technology OEC |2 (0] 2 4 3
3 | 22EC6451 | Cyber security OEC [2 o] 2 4 3




4 | 226CH452 Em e oEC |2 |0 2 4 3
s | 22mmesst ﬂ;ﬁ"“’"’ oec |2 |02 4 3
6 | 22BM64si ‘;:.T;:"' ok Vi oec |20 2 4 3
OPEN ELECTIVE
1AND I

To be offered for the students other than AUTO, AERO, AGRI, MECH, MCTS,
CIVIL, EEE, CHEMICAL, FOOD TECH, E&l

0bs OTAL
L. E TE RWEEK
ﬁa%f \COURSE TITLE g: ﬂ‘:ﬁ' el
L T P
I [R2AES401 [Space Science OEC B P b B r
b bamTsan mmm“ OEC B b b B |1
1 DIMT6402 al Safeeyand  bpe B b b b h
limate Change and its
-
r E640] OEC B b b B h
L viropment and Social
DICES402 g OEC P P b B B
6 ZIMEG40] rmzwdlhﬁnmﬁ:ﬂtm DEC inp p B i
7 paMEedep [PodriveMumfacturing e hop o b | A
jon to Industrial
B D2EI640) ion and OEC B b o b h
L Programming
B [RIEIG40Z jusing Virtual OEC B b b B h
T4




10 R2AU640] Em:fnﬁnm OEC 0 b B
11 P2AUSSD2 [Automotive Vehicle Safety|OEC D o p
12 RIEE6401 |Digital Marketing DEC n D p
13 RIEE6402 [Research Methodology  JOEC T
14 P2FT6401 [Traditional Foods OEC I
15 R2AGE0) mm‘“ OEC D o b
16 [2CHG6401 [Biomass and Biorefinery JOEC 6 DB

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

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

5 Coiiirné Periods Per Total
N Course Title Category week Contact Credits
o | Code L|T]| P | Perieds
Fundamentals Of
3 | 22AI7401 Management For QOEC 30| 0 3 3
Engineers
QPFENELECTIVELY
Periods Per Todal
],,?n Ecwul Course Title Category week Contact Credits
L|T| P Periods
Creneral studies for
1 | 22L57401 competitive examinations QEC J|o| 0 3 k|
Human Ri Wamen
2 | 2287402 Rights and Gender equity DEC 30| 0 3 i




3 |22087403 | IdiEn chos and Human 1 e [ 5T 3 3
4 | 22087404 :ﬂmw oEC | 3|0 3 3
5 | 22157405 | Yo for Human OEC | 3|0 3 3
22157406 g:""”‘“"’;‘” Good OEC | 3 3 3
22L5T407 | NOT Level - I OEC 3 3 3
EROFESSIONAL ELECTIVE COURSES: VERTICALS
Vertical | Vertieal 11 Vewtleal TN Vertical IV Mabpigdhd Vertical VI
s Network And | o Vislon horbaind
Hg:::e :'n'llqnul e and Dats Privacy And Virtml Technalogles
Computing Reality
22AI5313 22A15316
p A nases | GAIDE | s Computer | Soft Computing
e Intermet and Web Ethical Hacking Graphics and
Engincering Netwarks
Development Multimedis
21A15M02
: 2ZAIS31 2ZAIS314 21A15317
Information 1
Regrieval ul mgﬂ ﬂﬁuﬂﬁupmg' Web and Android | Image and video | Natural Languagef
Tod Security mmalytica Processing
JAARSIS 1TAISI06 22415309 LIALS3E 22AIS31S 1245318
Dutx Science. | o pite Cloud Stora e Game Quant
e s ication frastructure. | COPtOgraphy and - i
22AL6301 22416303 2XAN6I05
R : : Social and ﬁi“““:'; ” 2IA16309 22A16311
For Dvia nformation | APRARNER O | Computer Vision | Sercam Analytics
ETiEg Metworks
22AIE302 s 22A16310 '
Fuzzy logie 22A16306 A% | voduesion o SUANERER
and Newal | WeBApplication | oo Lk | Cyber Forensic Augmenicd 3D Printing sad
Networks & imvestigation Reality [hesign
22A17304
22417301 12A17302 22A17303 : 22AITIOG
Recommender | Middleware Cloud Security ﬁﬁ:d V:::i‘zfm Intelligent Mult
Systems framework F il Agent and Expert
Systems
Mote:
Students are permitted to choose all professional electives from any of the verticals,
Vertical [
Data Science
8 FPeriods Per Total
No Course Code Course Title Category week Contact Credits
L |T Periods
I 2215300 Data Engineering PEC ilal o 3 3




22A15303

Data Science Tools -
3 And Techniques PEC 30| 0 3 i
I1Al6301 B Programming For Diata
4 Sci PEC 3]0 0 3 i
1216302 Fuzzy logic and
5 o Meural N I PEC 30| 0 3 3
21A1T3N Recommender
& % PEC 3]0| a0 3 3
Vertical 11
Full Stack Development
Periods Per Total
5 Co
vl T Course Title Category | week Comtsct |  Credils
LIT| P Perinds
2ZAIS4 Imternel and Web
I PEC 3|00 3
Development ; 3
3 2IAISING Mobile Application
Devel FEC 3 L1 [i] E] 3
& ALY Devops PEC ilol o B 1
22A16304 Web Apphication
5 i : PEC 30| 0 3 i
TIAITMZ Middleware
L] F | PEC 30| 0 3 i
Vertical 111
Network And Cloud Computing
Perinds Per Total
5 aurse
No cc.ﬂ.. Course Title Category week Contact Credits
L|T [ ol Periods
TIALSINT Wireless Sensor
I Metworks PEC 3i|0o| 0 3 3
AIS09 | Cloud Storage
1 inf
PEC 30| 0 3 3
12A016305 Social and information
] Meraorks FEC )00 3 i
6 | 22AI03 | Cloud Security PEC | 3 | 0| o 3 3
Vertical IV
Cyber Security and Data Privacy
bt Course Periods Per Total
No Code Course Title Category week Contact Credits
L|T Periods




2 | 2SI | Weband Android Security | ppe 0| o 3 3
12A05312 Modern
3 Cryplography and PEC 0|0 3 i
Metwark Security
22A16307 Application of Al in Cyber
4 Secarity PEC 0| o0 3 3
5 12406308 f::.-bu-l[-‘ul:mi:-l. PEC ol o 3 3
mvestigation
LIANTI04 Digiial amsl
6 Mohbile PEC oo 3 k]
Forensics
Vertical V
Computer Vision And Virtual Reality
g Periods Per Total
No Course Code Course Title Category week Contact Credits
T Periods
22A15M3 | Compuicr Graphics
1 P g PEC 0| o0 3 3
2 22AI5314 Image and video analytics PEC ol o 3 3
2IAI511% Crame
3 i PEC 1] 0 3 E |
Programming :
4 1ZAL6309 Computer Vision PEC ol o 1 3
ZZALGITD Introduction to
§ Augmented PEC ol 0 3 3
Hemlity i
Vertical VI
Emerging Technologies —
g Comrtd Periods Per Taial
Ne Cod Course Title Category week Contact Credits
T| P Periods
: 22A1S316 | Soft Computing PEC ol o . "
FEEVERTH Natural Language
2 P ; FEC 0| 0 3 3
IIAI538 | Quantum
3 ; PEC 0| o i E
Cﬂﬂllﬂmi ;
2AITI06 | Intelligent Multi Agentand |
6 Expert Systems EC 0| o 3 3




Enrollment for BE. /B, TECH, (HONOURS) / Minor Degree (optional)

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

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

YERTICALS FOR MINOR DEGREE

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

Degree.
AIMLOFFERING MINOR DECREE
Periods Per Tatal
:ﬂ (![?::-:e Course Title Category week Contact Credits
- L|T Ferinds
Sem 5:
i 2aAI5231 ey S MDA 10| 0 3 3
using C Programming
2 Sem & _— ;
Intresduction
2Al623] Databases MDC I|0)| 0 3
Semb: Foundation
3 2IA16232 | of Artificial MDC 1|00 0 3 3
Intelligence &
Machine Learning
Sem T:
4 22A17231 | Introduction to MDC |00 3 i
F.obotics
Sem T;
e 22AIT232 | Matursl Language MDC |0 0 3 3
Frn-umin_g
6 | 22a1823; |Bem® Mpc |3 |0 o 3 3
Daql_l..n.rumg-l"rnrlp]u&]
Practices

*MDC — Minor Degree Course

In addition to the above the following additional courses for Minor Degree can also be given to
the student's common to all the branches.




Vertical |
Fintech and Block Chain

8 Conirsi Periods Per Total
No Cod Course Title Category | week Contact Credits
g LT P | Periods
1 | 22MB3523] Financial Management MDC 3 |o]0 3 3
Fundamentals of
2 | 22MB623] £ MDC ijo]lo 3 3
Banking, Financial
311543&1315.““] MDC |3 |06 0 3 3
Introxduction to Blockehain
4 | 2MBT231 aish s Agpilicutions MDC |0 0 3 3
Finiech P I
5 | 2MBT232 and Pa MDC I |00 3 3
6 | 22MB8231 | Introduction to Fintech MDC ijo]lo 3 3
Vertical 11
Entreprenearship
5 B Periods Per Total
No Cod Course Title Category week Contsct Credits
L|T|F Periods
1 22MB5232 B nf. MDC 0 3 3
Entreprencurship
Team Building &
2 | 22MB6233 | Leadership Management MDC |3 0| 0O 3 3
for Business
Creativity & Innovation in
3 | 22MB6234 . 3|lo| o 3 3
E 1 MDC
Principles of Marketing
4 IMBT23 M For Busi MDC I |0) 0 3 3
Human Resource
5 | 22MB72334 | Management for MDC | 3|0 o 3 3
Entrepreneurs
Financing New Business
6 | I2MB8232 Vb MDD 3(o| 0 3 3
Vertical 111
Environment and Sustainability
Periods Per Total
:ﬂ cﬂnﬂl Course Title Category I'HEHL Contact Credits
LI T|F Periods
Sustaimablé infrastructure
1 22CES232 Devel MDC i|o| oD 3 3
Sustainable Agriculture
Management




22BM6233 | Sustainable Bio MDC | 3 0 3 3
Materials
Materials for Energy
IIMETI13 : ; il'il:.r MDD C E] ] 0 3 E
2ICET233 | Green Technology MDC |3 |0 0 3 3
Environmental [
22CE8232 | Monitoring ,,ﬂq“ b MDC | 3|00 3 3
Analysis
B TECH (HONS) AL & M1,
Vertical | Vertical 11 VYertical 111
BOTI BLOCK CHAIN CYBER PHYSICAL
RO Cs TECHNOLOGY SYSTEMS
22A052005
22A15204 Public Key Infrastruchure and .Mf. -
Foundations of Robotics Trust Management | Cyber Physical Systems
22A16203 22A16205 | 22AL6207
Sensors and Actuaiors Introduction to hlock chain Communication for CPS
22 ATGI04 22AT16208
Fobots, hats and 22A16206 .
Seation P CPS System Design
22A1T200
FIATT208 .
22AIT203 L CPS for [nternal and Extenal
Human Robot Interaction Sman Contracts and Snlmty S .
Z22ALT 206G
22A17204 Block chain and distributed ﬂ?“??:: : o
Medical Robotics ledger technology C I:l“ﬂFhﬁlﬂmluﬁmﬂnmm
22A08201 22AIR02
Fundamentals of Autonomous Bitcoin Essentials and Use- 22AIR203
Systems Cases Securtty and Privacy of CPS




B IECH (HONS) Al & ML SPECIALIZATION WITH ROBOTICS

Periods Per Total
5 Course
No Code Course Title Category werk Contact Credits
L|T| P Periods
Sem §;
1 | 22A15204 | Foundations of Robotics PC (o] o0 3 3
2 | 22A16203 | 3705 Sensors and Pc |30 3 3
Sem 6;
3| 22416204 | po bots and PC |3 |00 3 3
communication
P Sem 7: Human-Robat
22A17203 okt abot PC 3|0]| 0 3 3
Sem T:
5 | 22A17204 Medical Robotics PC ol o 3 3
Sem §;
6 | 22AlR201 ety O W PC i|o| o0 3 E
Autonomous Systems

JECHNOLOGY
Periods Per Total
5 Course
No Code Course Thile Category wieek Contaci Credits
L|T P Periods
Sem 5:
1 22A15205 | Public Key PO |]0] 0 i 3
Infrastructure and Trzst
Management
Sem &: Introduction to blotk
2 | 22416205 | 55 cowblo\_rc |30 o 3 3
Sem 6 3
3
22A16206 Cryptocurrency PC I I 3
4 | 2217205 Sem 7: Smant Contractsand | pe | 3 [ 5| 3 3
lidity
Sem T
5 | 22A17206 Block chain and distributed [ 3|0 0 k] 3
ledger technology
Sem 8 .
G | 22A18202 Bitcoin Essentials and Use- L N 3 3
s




g c Perlods Per Total
Ne Code Course Title Category week Contact Credits
L|T| P Periods

Sem 5:

1 | 22A15206 [Cyber Physical Systems PC 3|0l 0 3 3

2 | 2A16207 m f: Communication for PC 1 lol o P 3
Sem 6 ]

1 | ZXAIGZO0R CPS System Design PC 3|0 0 3

4 |22Ar7207 Pem7:CPS forlntemaland | po | 3 | 9| 0 3 :

ternal Security

Sem 7:

5 22A1T208 el Toatha tion PC 3|0 L £ 3
or Cyber Physical Systems
Sem 8.

6 |22A18208 [ SO0 endPrivacyorcps| PC |3 [0 O 3 3

Diistribution RI022
Semester 1 1] i w L Vi VIl Vi Tatal
Credits 19 F.r ) 25 24 20 10 165
Chairman BoS Dean Academics Principal
Chairman - BoS Dean (Academics)
AIML - HIiCET . HIiCET -




HICET - Department of Artificial Intelligence and Machine Learning

Programmie  Course Code Name of the Course L T P ¢
MSCRETE MATHEMATICS 1 I 0
B.TECH 2IMAA DG (AIML)

The learner should e able to
1. Introduce logical theory and proportional caloulus techniques that will create
logical thinking,
2. Generalize countng problems wsing mathematical induction, mclusion snd
Course exclusion principles.
Objective 3. Smdy the Boolean algebra which is used in the Boolean logics and circuits
4. Apply formal mathematical methods 1o prove properties of languages, and
Contexi free grammas,
3. To impart discrete knowledge in computer engineering through finite
automala theory.
Instructional
Unit Description R
MATHEMATICAL LOGIC
I Propesitional logic - Toutology and Contradiction - Propositional equivalences 12
- Mormal forms - Principal normal forms - Theory of Inference.
COMBINATORICS
" Mathematical induction — Recurrence relations — Solving linear recurrence
relations - generating funciions — principle of inclusion and exclusion —
ipplications.
LATTICES AND BOOLEAN ALGEBRA
II  Lattices — Properties of lattices — Laitices as algebraic system — Sub Iatiices - i2
somme spacial lattices — Boolean algebra — Definition and simple properties.
FORMAL LANGUAGES
pv  Lanpuages and Grammars-Classification of Grammars-Pumping Lemma For
Regular Languages-Context Free Langusges, Push down austomata and Turing
machine.
FINITE STATE AUTOMATA
y  Cencepts of Automata Theory — Finite Automata - Types of finite Automata - 3
Deterministic Finite State Automata(DFA), Nen Deterministic Finite State
Auvtomats (NFA) — Transition [isgrams - Equivalence of DFA and NFA.
Total Instructional Hoars [
Al the end af the course, the learner will be able ta
CO1: Snudy the notion of mathematical thinking, mathematical proafs, and algorithmic
thinki
Course &nd be able to spply them in problem solving.
Out CO2: Bolve problems using counting techniques and recurrence relations.
CO3: Gain knowledge about Lattices and Boolesn Algebra.
CO4: Understand the kmowledge of formal languages like Compiler Design.
CO5: Understand the knowledge of finite automata theary and design discreac
problems.
TEXT BOOES:
T1 - Ralph. P. Grimaldi, “Discrete and Combinatorial Mathematics: An Applied Introduction”, Fifth
Edition, Pearson Educalion Asia, Delhi, 2016,
T2-., Kenneth H rosen , “Discrete Mathematics and its Application™, Tata McGraw Hill New
Delhi, 2018,
REFERENCE BOOKS :
R1 = Jean Paul Trembiey RManchar, “Discrete Mathematical Structures with Application to Compites
Scienee™, MeGraw Hill Inc. New York, 30® reprint, 2008,
R2- Kenneth H.Rosen, “Discrete Mathematics and its Applications”, seventh Edition, TataMcGraw Hill
Pub.Co.Lad, New Delhi, 2013,
R3- John. C. Manin ,Introduction to Languages and the Theory of Computation, , Tata McGraw-Hill,

12

12



HICET - Department of Artificial Intelligence and Machine Learning

2003,
R4 - Hoperoft LE and Ullman )0, “Introduction to Automats Theory, Languages and Computation”,

Naross Hﬂdﬂiﬁ Del:i‘ 2002,

(- M
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Course

HICET - Department of Artificial Intelligence and Machine Learning

Programme Couorse Code Name of the Course

B.TECH ZIATI2O0N DATA STRUCTURES

1. Understand the fundamental concepts of linear data structures

Lid P33

Objective ™ @ and red black tree.

Unit

in

- Understand the concepts of Sorting, Searching and Hashing techniques
- Apply graph algorithms for solving real world problems

[

Description

FUNDAMENTALS OF DATA STRUCTURES AND LINKED LIST

Introduction — Need for data structures — Types of data structures — List
ADT-Single Linked List-Doubly Linked List-Circular Linked List- its
operations.

STACK AND QUEUE

Stack: Array and Linked Stacks — Applications: Balancing Symbols,
Expression conversion, Postfix evaluation — Queue: Array implementation of
Queue and Linked list implementation of Queue, Circular Queue and its
operations.

TREES

Tree ADT-Binary Tree-Tree Traversal Algorithms-Search Tree: Binary Search
Tree-AVL Tree- B+ trees- Priority Queues- Binary Heap

SEARCHING, SORTING AND HASHING

Scarching: Linear scarch — Binary Search — Sorting: Insertion sort- Bubble
sort — Selection sort — Merge sont-Quick sort- Hash Functions — Separate
Chaining — Open Addressing: Linear Probing — Quadratic Probing — Double
Hashing

GRAPHS

Definitions ~ Representation of Graphs — Types of Graph — Depth-first
traversal — Breadih-first traversal - Topological Sort — Minimum Spanning
Tree-Prim’s  Algorithm-Kruskal's  Algorithms-Dijkstra’s  Shortest path
algorithm

Total Instructions] Hours

L TP C
a0 3

- Comprehend the concept of various linear data structures like list, stack and queue.
- Acquire the various non-linear data structures like binary tree, binary search tree, AVL, splay

Imstructional
Hours




HICET - Department of Artificial Intelligence and Machine Learning
COl:  Comprehend the working of linear data structures and identify their applications.

CO2:  Acquire knowledge 1he most common abstractions for data collections
(e, stacks, queues, lists).
Course coa:

s Understand the vanous tree data structures for efficient storage and retrieval of

data.

CO4:  Apply Algomithms  for solving problems  like sorting and searching,

CO5:  Employ graph data structure for solving real world problems

TEXT BOOKS:

Ti:  Mark A Weiss, “Data Structures and Algorithm Analysis in C, Second Edition, Pearson
Education, 2010,

TZ: Reema Thareja, —Programming in C, Oxford Umiversity Press, Second Edition, 2016,

REFERENCE BOOKS:

R1: Aaron M. Tenenbsum, Yeedidyah Langsam, Moshe ). Augenstein, *Data structures using C', Pearson
Education, 2008,

Stephen G, Kochan, "Programming in C", Fourth edition, Pearson Education, 2015,

R3: Ellis Horowitz, Sartaj Sahni, Susan Anderson-Freed, “Fundamentals of Data Structures in C", Second
Edition, University Press, 2008

J i
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HICET - Department of Artificial Intelligence and Machine Learning

Programme Course Code Name of the Course LT POC
B.Tech 21A13202 FOUNDATIONS OF ARTIFICIAL 10 4
INTELLIGENCE

To understand concepts of Artificial Intelligence and characteristics of intelligent agents
To learn the different search strategies in Al

To understand various knowledge represenmtation techniques

To understand the concepts of Planning and unceriainty

To learn the concepts of learning in Al

Course
Objective

W e L R e

Unit Description s wctionl

INTRODUCTION
Introduction - Foundations of Al - History of Al - Intelligent agent - Types of agents
1 - Structure - Problem solving agents - Al programming languages - Introduction to 12
LISF and PROLOG - Uninformed search strategics - Breadth first search - Uniform
codt search - Depth first search - Depth limited search - Bidirectional search -
Searching with partial Information
SEARCHING TECHNIQUES
Informed search - Strategics - A* Heuristic function - Hill Climbing - Simulated
11 Annealing - Constraint satisfaction problem - Local Search in continuous space - 12
Genetic algorithm - Optimal decisions in games - Pruning - Imperfect decisions -
Alpha - Beta pruning - Games that include an clement of chance.
KNOWLEDGE REFRESENTATION
Knowledge based agent - The Wumpus world environment - Propositional logic -
lll Inference rules - First-order logic - Syntax and semantics - Situation caleulus - 12
Building a knowledge base - Electronic circuit domain - Ontological Engineering -
Forward and backward chaining - Resclution - Truth maintenance system.
PLANNING AND UNCERTAINITY
Flanning - Representation of planning - Partial order planning - Planning and scting 12

v
in real world - Acting under uncertainty - Bayes's rules - Semantics of Belief networks
= Inference in Beliel networks,
LEARNING
v Leamning from cbservation - Inductive leaming - Decision trees - Explanaiion based 12

learning - Statistical Learning methods - Reinforcement Learning Case Study: Chat
bot System.
Total Instructional Hours (1]

COl:  Understand the characteristics of intelligent agents

c COI: Understand and implement the Informed search strategics
ourse oo

¢ Able to Represent a problem using first order logic.
Ctonme CO4:  Apply the Baye's rule to solve problem
CO5:  Analyze the different learnin ems to solve a given problem.

TEXT BOOKS:
TI: Stuart J.Russel, Peter Norvig, “Antificial Intelligence A Modern Approach ", 3™ Edition, Pearson Education,
2009

T2 Elaine Rich, Kevin Knight, “Antificial Intelligence”, 3% Edition, Tata McGraw Hill, 2009,
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REFERENCE BOOKS:

Rl:  M.Tim Jones, “Armificial Imelligence: A Systems Approach (Computer Science)”, Jones and Bartlett
Publishers, Inc., 1* Edition, 2008,

R2: Dawid L. Poole and Alan K. Mackworth, “Anificial Intelligence: Foundations of Computational Agents”, 2™
Edition, Cambridge University Press, 2010,
Wolfgang Ertel, “Introduction to Artificial Intelligence™, 1* Edition, Springer, 2017,

& 3 = . . -'. ". .-'l;-! |
Chi:m::;lﬂisrudlﬂ Dean-Academicy

Chairman - BoS Dea d i
AIML - HiCET B i




HICET - Department of Artificial Intelligence and Machine Learning

Programme Course Code Name of the Course
B.Tech 22A13253 CLEAN CODING AND DEVOPS

. Understand about the clean code

. Explain the importance of naming conventions

. Understand the importance of comments in the applications

. Understand and install &ifferent tools used in DevOps stack

- Explain the benefits of Devips and how various industries are benefitting
Explain how to automatically rollback a release if it is failed

Unit Deseription

INTRODUCTION TO CLEANCODING

Coding principles introduction-Bad and Good code-marshalling and unmarshalling-

MNames and Functions-distinct names-Defining meaningful context-Usage of domain
I and function names-Usage of exceptions and its error code names/descriptions.

Lab Exercises- Write a Fibonacci Program using Clean coding, Exponing muliple

variables, Assigning a value to the same thing conditionally using tesnary operators,

Declaring and assigning variables from array indexes.

COMMENTS, FORMATTING AND OBJECTS

Right comments and types of formatting- Clean and bad comments-Vertical and

horizontal formating-Objects and data structures-Data abstraction-Data and object
I antisymmetric-Data transfer objects

Lab Exercises- Structural Formatting the code, Eligible to vote using comments,

Arithmetic Operator using Horizontal openness and density..

INTRODUCTION TO DEV-0FS

An overview about DevOps - Why it is needed? How it is different from traditional
m 1T and Agile - DevOps Principles - DevOps Lifecycle - An overview sbout CUCD

pipeline and various tools - setup a complete CI/CD pipeline from scratch usIng

DevOps tools - How Devps is used in various technologies/industries.

Lab Exercises- Sct up of Devops, Create a build and release agent

ADVANCED DEV-DPS

An overview of advanced DevOps concepts - Automatic Rollback and Provisioning,
IV Scalability, Clustering and Infrastructure as Code.

Lab Exerciscs- Import code and create Devops build pipeline, Create the Devops

release pipeline

INTRODUCTION TO DEV-0PS ON CLOUD

An overview of Cloud computing - Introduction to IBM Cloud - Why DevOps on
V' cloud - IBM Cloud services - Setup a CI/CD pipeline in TBM Cloud.

Lab Execrcises- Comtinuously deliver to Production, Track functional changes

throughout the CL'CD pipeline

Couarse

g
:

Total Instructional Hours

COL: Understand the importance of comments in the applications
€O Understand the data and object antisymmetric

Instructional
Hours

9+3(P)

8+2(P)

9+4(P)

0+4(P)

S+3(P)

(44 + 16) 60

ﬂc;“m“:' CO3:  Understand Cloud computing concepts
C04:  Explain why DevOps on cloud and various DevOps services available on IBM Cloud
TEXT BOOKS:

Tl: IBM Course Ware.
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REFERENCE BOOKS:

R1: Robert C Martin, “Clean Code: A Hand Book of Agile Software Craftsmanship”, 2008.
R2: Ingo M. Weber, Len Bass, and Liming Zhu, “DevOps: A Software Architect’s Perspective™, 2015.
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Course Code Mame of the Course
TIALII0N MICROPROCESSOR AND EMBEDDED
EYSTEMS

Study the Architecture of 8085 and 8086 microprocessor.

Leamn the design aspects of 1'0 and Memory Interfacing circuits.
Study about communication and bus interfacing.

Study about overview of embedded systems

Lh e b R ==

application

Description
B086 MICROPROCESSOR
Introduction to Microprocessor — Architecture of Microprocessor  BOSS-
Internal registers-Block diagram of 8085-Programmer's model of
8085-pin configuration of B085-Inroduction to E086 — Microprocessor
architecture — Addressing modes - Instruction set — Assembly language
programming — Modular Programming - Interrupts and imterrupt service
routines, Case study: 15 and 17 processors

B086 SYSTEM BUS STRUCTURE

BO86 signals — Basic configurations — System bus timing —System design
using 8086 - Introduction to Multiprogramming - Multiprocessor
configurations — Coprocessor, Closely coupled and loosely Coupled
configurations — [ntroduction to advanced processors.

D INTERFACING

Parallel communication interface ~ Serial communication interface —
VA and A/D Interface - Timer Interface - Keyboard /display controller
— Interrupt controller - DMA controller,

EMBEDDED SYSTEMS AN OVERVIEW

Embedded Vs General computing system, Classification of Embedded
systems, Major applications and purpose of ES - Core of an Embedded
System - All processor/controller, Memory, Sensors, Actuators —
Communication Interface — Characteristics of Embedded system —
Qualitative attributes of Embedded system

RTOS BASED EMBEDDED SYSTEM DESIGN

Operating System basics - Types of operating systems - Task, process
and threads - Task scheduling - Task communication - How to choose
an RTOS - Integration and testing of Embedded hardware and firmware
- Embedded system Development Environment: IDE, Cross
compilation

Tuotal Instructional Houars

Analyze the various case studies 1o understand embedded system for a real time

Instructional
Hours

45




Course

HICET - Department of Artificial Intelligence and Machine Learning

COl:  Design and implement programs on B086 microprocessor.
CO: Design 10 circuits.

Outcome COY: Design Memory Interfacing circuits.

COd: Design and implement embedded systems
CO5:  Design RTOS based embedded systems methodologies

TEXT BOOKS:

Tl

Yu-Cheng Lin, Glenn A.Gibson, “Microcomputer Systems: The 8086 / 8088 Family - Architecture,
Programming and Design”, Prentice Hall of India, 2011,

T2
T3

T4
T5

Mohbamed Ali Mazidi, Janice Gillispie Mazidi, Rolin McKinlay, “The 8051 Microcontroller and Embedded
Systems: Using Assembly and C”, Second Edition, Pearson education, 2011

Muhammad Ali Mazidi, Janice GillispieMazidi and Rolin D. McKinlayt, The 8051 Microcontroller
and Embedded Systems Using Assembly and C, Pearson, Second Edition

Shibu K V, Introduction to Embedded Systems, Tata McGraw Hill Education Private
Microprocessor Architecture, Programming and Application with theS085, Ramesh 5.

Gaonakar, Penraml.mternational Publishing, Mumbai, (2011).

REFERENCE BOOKS:

Rl
R

& ZEZ

Doughlas ¥ Hall, “Microprocessors and Interfacing, Programming and Hardware”, TMH, 2012

Ak Ray. k.M. Bhurchandi,” Advanced Microprocessors and Peripherals”, 3™ Edition, Tats
MeGrawHill,2012.

The 8051 Microcontrollers Architecture, Programming & Applications Kenneth J. Ayala
R.5.Gaonkar,"Microprocessor  Architecture Programming and Application™ with 8085 Wiley Eastern
LTD. . New Delhi, 2013,

Embedded Systems: Architecture, Programming And Design, By Raj Kamal Second Edition, Tata
MecGraw Hill Education Private

i
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Programmse Course Code Mame of the Course LTP C
B.Tech 11A13003 DATA STRUCTURES LABORATORY 0 0 4 2
Course l. To learn the methodical way of solving problem.
Objective 2. To comprehend the different methods of crganizing large amount of data.
3. To cfficienly implement the different data structures.
4. To implement traversal operations of trees and graphs
3. To understand concepts about various algorithm design techniques, searching and sorting techniques
8. No. Description of the Experiments

Singly Linked List and Doubly Linked List
a) Create and display Singly Linked List.
b) Given a singly linked list with head node root, write a fienction to split the linked list into k
consocative linked list “parts".
c) Find k* node from the end of linked list
d) Reverse a doubly linked list.
) Merge two sorted singly Linked Lists without creating new nodes.,

a) Implementation of Stack

Arun reads lot of story books and he keeps all the story books piled as a single stack. He wants 10
wrile a program to keep the arder of the books in the pile. The program must implement the following
functionalities.

Add a book to the top of the pile when | is followed by the name of the book.

Remove a book from the top of the pile when -1 is given as the input (provided the pile has a1 least
one book],

Print the name of the book on the top of the pile when 2 is given as the input (provided the pile has a1
ledst one book),

The program must exit when 0 is given as the input.

b} Implementation of Queue

Riyaz has a book of tickets and wants 1o store ticket numbers in a data structure. New tickets are added
to the end of the booklet. Ticket at the top of the stack is issued to the customer, Implement the data
structure should Riyaz use (o represent the ticket boaklet?

a) Given an Infix expression convert it into its postfix Equivalent using stack data structure.
b) Write a program to implement deque using linked lists
Binary search tree and traversal
a) Insertion, Deletion, Searching in a BST
b) Find k'th smallest and k'th largest element in a BST
Check if a given sequence represents the in-order, pre-order and post-order traversal of s BST.
Write a program for AVL tree having functions for the following operations:
2} Insert an element (no duplicates are allowed),
b) Delete an existing element,
Traverse the AVL (in-order, pre-order, and post-order)

Heaps using priority queue

Geek hosted a contest and N students panticipated in it. The score of each student is given by an integer
array ar, The task is to print the number of each student (indexes) in the order they appear in the
scorcboard. A student with & maximum score appears first, If two people have the same score then
higher indexed student appears first.

Write a C program to Implement Hash Tables with Quadratic Probing.
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] a) Merge Sort
Write a function that takes two list, cach of which is soned in increasing order, and merges the two
into one list, which is in descending order, and returns it. In other words, merge two sorted linked list
from their end.
b) Quick Sort
Giiven an array arr(], its starting position low and its ending position high. Implement the partition()
and quickSori() functions to sort the array.

L Implementation of the following graph traversal algorithms:
a) Depth first traversal
b} Breadih first raversal

10 Minimum spanning tree using prim's and kruskal's algorithm.
Given a graph which consists of several edges connecting its nodes, find a subgraph of the given
graph with the following properties: The subgraph contains all the nodes present in the original graph.
The subgraph is of minimum overall weight (sum of all edges) among all such subgraphs, It is also
required that there is exactly one, exclusive path between any two nodes of the subgraph. One specific
node 5 is fixed as the starting point of finding the subgraph using Prim's Algorithm. Find the 1otal
weight or the sum of all edges in the subgraph.

11 Time Complexity
a) Write a C program to print the time complexity of merge sort algorithm
b} C program 1o store time taken by bubble sort, insertion sort and selection son
Total Practical Hoors: &0

CO1: Apply good programming design methods for program development,
Course
Outcome
COZ:Apply the different data structures for implementing solutions to practical problems.

CO3:Develop recursive programs using trees  graphs,

COd: DevelopMinimum spanning tree using prim's and
kruskal®s algorithm

CO5:Develop about various algorithm design
techmigues

\B 3 g <Y S I'
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Programme Course Code Name of the Course L T F ¢
B.Tech 22A13002 FOUNDATIONS OF 0 0 4 2
ARTIFICIAL INTELLIGENCE
LABORATORY
1. To leamn Prolog
Course 2 To understand and leam LISP
golier: s 15 leamn the methodical way of solving problem
4. To learn the methodical way of 4-queen problems
3. To learn the methodical way of medical diagnostic
5. Ne. Description of the Experiments

Installation of gme-prolog, Study of Prolog (gru-prolog), its facts, and rules
Write simple fact for the stalements using PROLOG

Write a program to solve the Monkey Banana problem

Write a program to implement factorial, fibonacci of a given number

Write a program 1o solve 4-Queen problem

Write a program to solve traveling salesman problem

Write a program to solve water jug problem using LISP

Write & program which behaves a small expert for medical Diagnosis

O el @R LA e el g =

COl:  Able to implement facts and rules in Prolog Total Practical Hours: 60

COX:  Able to solve problems using LISP
CO3:Apply good programming design methods for
program development

Course
Dt come

CO4: learn the methodical way of 4-gueen problems
CO5: leamn the methodical way of medical
diagnostics

Y/
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Programme Course code Name of the course L T P
MICROPROCESSOR AND EMBEDDED SYSTEMS
B.TECH 22A03001 LABORATORY 0 i 4

I. Demonstrale the 8086 Microprocessor kit and perform basic operation.
2. Understand the periperal devices and imterface to 5086 Microprosessor,
3. Apply the programming concepts to 8051 Microconiroller.

4. Use proper peripheral devices and mterface with £051 Microcontrol ler,
5. Build & small low-cost embedded system using ARM processor

Description of the Experiments

Basic arithmetic and Logical operations using 8086 Microprocessor kit and MASM software.,
Code conversion and Matrix operations using B086 Microprocessor kit and MASM software.
Sarting and Searching using BI86 Microprocessor kit and MASM software,

Serial and Parallel interface with B0S6 Microprocessor.

Basic arithmetic and Logical operations using 505 | Micsocontroller

Code conversion and squaring using 8051 Microcontroller.

A I Converter and [VA Converter interface with 8051 Microcontroller,

Stepper motor control interface using 2051 Microcontroller,

LED blinking using ARM Processor.

ADC mnd tempernfure sensor mterfacing with ARM Processor,

am-.ra-u-l-ulu—?.i

—
L=}

Total Instroctional Hours L]
OO0 : Analyre the performance of S0BS programs for various types of inputs.
C02; Interface different 105 with progcessor,
Pmicccas C03: Formulate the design logic of 805 | programs.
C0d: Dievelop an industrial spplication using 505 | Micocontroller,
C05: Design an embedded system application.

3'5\’\/ e
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Programme Course code Name of the course L T & C
ESSENCE OF INDMAN TRADITIONAL
B.TECH 1IMC3191 KNOWLEDGE 2 0 0 a

Umii

-‘I

The student should be able

1

To facilitate the students with the concepts of Indian traditional knewledge and to make
them understand the Importance of roois of knowledge system.

Tnmh:mmdmumdqindﬂundjﬂunlhmmpndmdyuitmd“m”n
their day-to-day life.

Tnhnpﬂhﬁ:p‘h;iplunflhmdnmﬂh;udﬂhumﬁh-mudmml
society and nature.

Tummmmﬂlmdh:mﬂmmm%r@unﬁmm
Reference,

The course focuses o introduction 10 Indian Knowledge System, Indian perspective of
modemn scientific world-view and basic principles of Y oga and Indian philesophy.

Deseription Instructional

Introduction to traditiona] keswledge:

Define tradstional knowledge, nature and charscleristics, scope and importance,
kinds of taditional knowledge, Indigenous Knowledge (1K), characteristics,
traditional knowledge ve indigenows knowledge, raditional knowledge vs western
knowledge

Frotection of traditional knowledge:

The need for protecting traditional knowledge, Significance of TK Protection, value
of TK in global economy, Role of Government to hamess T

ltihas and Dharma-Shastra

Itibas: The Mahabharata - The Puranas - The Ramayana

Dharma-Shastra: Manu Needhi - The Tirukkural - Thiry Arutpa

Traditional kmowledge and intellectusl property:

Systems of raditional knowledge protection, Legal concepts for the protection of
uaditional knowledge, Patents and iraditional knowledge, Strategies 1o increase
protection of traditional knowledge

Indian philosophy

Jain — Buddhist - Charvaka - Samkhys - Yoga - Nyaya - Vaisheshika - Saiva
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Sidelbaita

col

co2

Course o

Dl come
M
COs
REFERENCES:

Total Instructionsl Howrs 45
Identify the concept af Traditional knowledge and its importance,
Explain the need and importance of protecting traditional knowledge.
Explain the need and impartance of Itihas and Dharma Shastra.

Interpret the concepts of Intellectual property to protect the traditional
knowledge.

Interpeet the concepis of indian philosophy 1o protect the irsditional knowledge.

R1  Traditional Knowledge Sysiem in India, by Amit Jha, 2000,

R2  Traditional Knowledge System in India by Amit Tha Atlamiic publishers, 2002

B3 "Knowledge Traditions and Practices of Indin” Kapil Kapoorl, Michel Daninod.

RA V. Shuremakrishna (Ed), Culharal Heritage of India-Course Material, Bharativa Vidya Bhavan,
Musmbai, Sth Edition, 2014,

RS WV N Jha { Eng. Trans, ), Tarkssangraha of Annam Bhatia, Inernational Chinmay Foundation, Velliamad,

Arnakoa am.
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Programme  Course Code Course Title L T P C
B.TECH 1IHE307] Soft Skills and Aptitude - T 1 o o 1
Course 1. Salve Logical Reasoning questions of easy 1o intermedinte level

. 1. Salve Quantitative Aptitude questions of easy (o intermediate level
Objestives: 3 golve Verbal Ability questions of easy to inermediate lovel
4. Display good writing skills while dealing with essays

Unit Description w
Logical Reasoning
' Clocks - Calendars - Direction Sease - Cubes - Data Interpretation: Tables, Pie Chart, 9
Bar Graph - Data Sufficiency
Quantitative Aptitude

Time and work: Work with different efficiencies, Pipes and cisterns, Work

n equivalence, Division of wages - Time, Speed and Distance: Basics of time, speed and 12
distance, Relative speed, Problems based on trains, Problems based on boats and
streams, - Profit and loss, Basic terminologies in profit and loss - Averages -
Weighted average

Verbal Ability

Sentence Correction: Subject-Verb Agreement, Modifiers, Parallelism, Pronoun-
i1 Antecedent Agreement, Veb Time Sequences, Comparisons, Prepoaitions, 7
Determiners - Sentence Completion and Para-jumbles: Pro-active thinking, Reactive
thinking {signpost words, root words, prefix suffix, sentence structure clues), Fixed
jumbles, Anchored jumbles.
Writing skills for placements
Essay writing: Idea generation for topics, Best practices, Practice and feedback
Total Instructional Hours 10
COl:  Students will avoid the various fallacics that can arise through the misuse of logic.

. Students would opt for altemate methods to solve the problems rather than conventional
co2: hod

Cco3: Students will heighten their awareness of correct usage of English grammar in writing and
- speaking
CO4:  Students will be concise and clear, using professional language for placements.
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REFERENCE BDDKS:
R1: A New Approach To Reasoning Verbal & Non-Verbal By B.S. Sijwali
R2:  How to prepare for data interpretation for CAT by Arun Sharma.
R3: How to Crack TEST OF REASONING in all competitive examinations by Jaikishan and Premkishan.
Ré4: Quantitative Aptitude for Competitive Examinations - Dr. R.S. Aggarwal, S. Chand
Rs: Word Power Made Easy by Norman Lewis

R:6  Six weeks to words of power by Wilfred Funk

S s
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Hindusthan College of Engineering and Technology [ A |
(An Autonomous Institution, Affiliated to Anna University, Chennai ]
Approved by AICTE, New Delhi& Accredited by NAAC with *A’ Grad
Valley Campus, Pollachi Highway, Coimbatore, Tamil Nadu.

DETAILS OF CHANGES CARRIED OUT IN CURRICULUM & SYLLABUS
CBCS PATTERN
UNDERGRADUATE PROGRAMMES
B.TECH ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING (UG)
REGULATION-2022
For the students admitted during the scademic year 2023-2024 and oawards

SEMESTER 1 (Credit : 18)

Course
5 No Course Title Category | L. |T| P | C | TCP | CIA | ESE | Total
THEORY
1 | 2IMA1101 | Marrices and Calculus BSC 31|04 4 40 | 60 100

THEORY WITH LAB COMPONENT

Chersiaten fow (e
5 B LS BSC |2|o|2|3]| 4 | s0 | so | 10
Enginesrs
ZXCS1152 .
using Python ICC-1
4 210123 4 50 50 100
22T1152 | Introduction to Web ESC
5 : 210(2|3| 4 | 50| s0o | 100
Application Development
EEC COURSES (SE/AE)

22HE1071 | Entreprencurship & Innovation AEC




SEMESTER 11 (Credits — 23)

Course
5 No s Course Title Category | L | T| P | C | TCP | CIA | ESE | Total
THEORY
1 | 22MA2103 S BSC |3|1|ol4] 4 40 100
Equations and Linear Algebra
2 | 22PH2101 | Basics of Material Science BSC Tlojo|l2] 3 40 100
THEORY WITH LAB COMPONENT
Effective Technical
3 | 2ZHE2151 _ HSC |2|0|2|3]| 4 | 50| s0 | 100
Communication
4 | 22pH215) | Physics For Circuit Engincering|  BSC 2lolz]|3| 4 50 | s0 | 100
Programme
22172251 | F¥thon programming xnd PCCACC-
5 Practices / z 2|lolz]3]| 4 50 | s0 | 100
ALEESS | 3ve Fundumeniale
o 50 00
PRACTICAL
7 | 22MEZ001 | Engincering Practices ESC [0|0[4|2] 2 [ 60| 40 | 100
EEC COURSES (SE/AE)
8 [22HE2071 | Design Thinking AEC [2|o0[2[2[ 2 [100] © | 100

All studenis shall enroll, on admission, inanyone

NCC *NSS / YRC / Sports /
11 |22MC2093 | Clubs / Society Service - i | oy Sl chermems deveonnanit
Enrollment ( ) programmes and undergo training
for about B0 hours
TOTAL | 18] 1 [ 13| 23| 29 | 640 | 360 | 1000




SEMESTER I (Credits - 25)

Course
5 No i Course Tide Category |L | T| P | C | TCP | CIA | ESE | Total
THEORY
Discrete Mathematics and
1 | 22MA3103 BSC 3l1]o|la]| 4 40 100
Graph Theory
22C53201 | Data Structures PCC 3lo[o[3] 4 40 | 60 | 100
22C53202 | Operating Systems PCC il1|0|4] 4 40 | 60 | 100
Digital Principies And
4 | 22083203 - ESC ijojo|[3| 3 | 40 | s0 | 100
Computer Organization
THEORY WITH LAB COMPONENT
2253251/ | Obiect Oriented Programming | prcec,
5 Using Java / ajo|2)4)| 4 50 | s0 | 100
ZNSI233 | Crean Coding and Devons 4
PRACTICAL
Digital Principles And
Laboratory
T | 22C53002 Operating Systems Laboratory PCC 0104 (2] 4 &0 100
EEC COURSES (SE/AE)
8 | 2ZZHE3D7] Soft Skills And Aptitude -11 SEC L |O0fo|1 | 100 (i} 100
§ | 22C53003 | Data Structures Laboratory AEC |o|o0|4|2| 4 | 60 | 40 | 100
10 | 22MC319] | Essence of Indian Traditional MC 2|lo0loflo]| 2 |10 0 100
Enowledge /I
TOTAL [17] 2 [ 14|25 34 | %90 | 410 | 1000
SEMESTER IV (Credits — 23)
Enma
5 No Course Thile Category | L | T| P | C | TCP | CIA | ESE | Toial
THEORY
1 [ 22ZHEA101 | PR and Start-ups HSC | 2 2 [ 40 [ 60 [ 100
2 | 22CS4201 | software Engineering PCC 3 3 | 40 | 60 | 100
2 22C54202 | Foundations of Data Science’ | PCC/ICC- o P W P & I [an
TCI4 | Do Visualization 4
4 | 22084203 | Database Management PCC (3|10 |4]| 4 | 40 | 60 | 100
Systems
5 | 22084205 | Microprocessor and PCC 3|0)0]|3 3 0 | &0 | 100
Microcomtrollers




THEORY WITH LAB COMPONENT
Applied Statistics with R
6 | 22MA4152 | Programming and Queuing BSC |2|0|2|3| 4 | 350 | 50 | 100
theory
PRACTICAL
7 | 22054001 | Database Management PCC clo|4a|2| 4 | 60 | 40 | 100
Systerns Laboratory
22C54002 . ;
8 Data science Laboratory / Data BCOG olola|2]| 4 60 | 40 | 100
F22C54003 | Visualization Lab -]
EEC COURSES (SE/AE)
9 | ZZHEA0T1 | 50n Skills -3 SEC |1JOJO[1] 1 |10 o | 100
TOTAL |17 1 (10|23 28 | 470 | 430 | 900
SEMESTER V (Credits — 22)
Counrse
5 No Code Course Title Category (L | T|PF|C | TCP | CIA | ESE | Total
THEORY
I [22CS5201 | Theory Of Computation Pcc | 3| 1]|0]4] & | 40 | 60 | 100
2 | 22085202 | Computer Networks pcc | 3|0|0[3| 3 | 40 | 60 | 100
3 | 22CS53IXX | Professional Elective-1 PEC |3|0|0|3| 3 | 40 | 60 | 100
4 | 22CS53XX | Professional Elective-2 pEc |3 |0[|0[3] 3 | 40 [ 60 | 100
5 | 22CS53XX | Professional Elective-3 pec |3 |0|0[3| 3 | 40 | 60 | 100
THEORY WITH LAB COMPONENT
; 22C55251 | Object Onented Analysis and | poCICC- 5
2 0|23 &
pacaiy; | TaeRC R 6 L N B
ign Thinking
PRACTICAL
7 [22CS55001 | Engincering Clinic PCC |O|0[|4]2] 4 | 60 | 40 | 100
EEC COURSES (SE/AE)
Soft Skills 4/Forei
8 | 22HESO7I e sec [tfolol1| 1 [wo| o | 100
languages
TOTAL |18 1 |6 |22 25 | 410 | 390 | 800




SEMESTER VI (Credits — 24)

5 Mo l'_.::'u Course Tiile Catepory | L | T TCP | CIA | ESE | Total
THEORY
1| 22C86201 | Machine Learning Techniques PCC 3 3 40 | &0 100
2 | 22HESI0 | professional Ethics HSC | 3 3 |40 100
3 | 22c863Xx | Professional Elective- st F B 3 | 40 100
4/Development of 7
Machine Lﬂmi“. Models oA
4 | 220863%X mmmﬂ ¥ ilo 3 | 40 | 60 | 100
5 | 22C864%XX | Open Elective - 1° OEC |3 |0 3 |40 | 60 | 100
2ICH64NX Open Elective — 2* QEC 3 3 40 | &0 | 100
22CY6101 | Environmental Studies BSC | 2 3 | 40 | 60 | 100
 PRACTICAL
8 | 2256001 ﬂﬂﬂm Learning Techniques PCC (0|0 4 | 60 | 40 | 100
EEC COURSES (SE/AE)
9 | 2ZHE6071 | Soft Skills - 5 SEC | 2 2 [100] o [ 100
TOTAL | 22 27 | 440 | 460 | w00
SEMESTER V11 (Credits — 20)
S No E;: Course Title Category | L | T TCP | CIA | ESE | Total
THEORY
1 | 22c57201 | Information storage and PCC |30 3 | 40 | 60 | 100
Management
2 | 22657202 | Deep Leaming PCC |3 [ 1 4 | 40 | 60 | 100
3 | 220873xX | Professional Elective-6 / S | e 3 | 40 | 60 | 100
Al Analyst ACC9
4 | ZXETAXX | Open Elective - 3° OEC | 3 3140 | 60 | 100
5| R2XXM4XX Open Elective - 4* OEC il 3 40 [ 60 100
PRACTICAL
6 | 22CS7001 | Deep Learning Laboratory PCC |00 4 [ 60 | 40 | 100
EEC COURSES (SE/AE)
7 | 22C57701 | lnternship - IT' SEC |00 2 Jwo[ o [ 100
TOTAL [ 15 1 2z | 360 | 340 | 700




" - Four weeks internship carries 2 credit and it will be done in before Semester V1 summer
vacation/placement training and same will be evaluated in Semester V1.

SEMESTER VIII (Credits — 10)

Course
5 Ne i Course Tiile Category |L | T | F | C | TCPF | CIA | ESE | Total
EEC COURSES (SE/AE)
| Z2CS58901 | Project Work/Granied Patent SEC 20| 10 20 100 10} 200
TOTAL 0| 10| 20 e | 100 2
Note:

1. As per the AICTE guideline, in Semester I, 11, II1 & IV NCC one credit subject is added as
Value Added Course with Extra Credit. Further, the students’ who enrolled his'her name
in HICET NCC and Air Wing are eligible 1o undergo this subject. The eamed extracredits

printed in the Consolidated Mark sheet as per the regulation.

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

11, 111 & IV are eligible to undergo NCC Open Elective Subjects.

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

B.E. / B.TECH.PROGRAMMES
S No. Cotirse Credits per Semester Total
Area | m | m | v | v | vi | vn | v |Credits
1 H5C 3 3 - F = 3 - 1
2 |BscC 7 9 4 1 . 2 ; - 25
1 |Esc 6 2 5 . . . . 13
4 PCC . 5 i3 17 12 5 92 - 61
5 | PEC . : . . 9 6 3 18
6 DEC . - - - - i L] - 12
7 EEC 3 3 3 I I 2 2 1i] 15
E MC v v
Total | 19 21 25 13 12 4 20 10 165




OPEN ELECTIVE | AND 1} (EMERGING TECHNOLOGIES)

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

5 C Periods Per Total
No Code Course Title Category wieek Contact Credits
- LT[ P | Periods
Artificial Intelligence and
1 | 22AI6451 | Machine Leamning QEC 2|10( 2 4 k]
F!.mhm:nu.]_;
2 22C56451 | Blockchain Technology OEC 2 (0| 2 4 3
3| 22EC6451 | Cyber security OEC | 2 |0 2 4 3
loT Concepts and
4 | 22ECH452
Apvlications QEC 2 (0] 2 4 3
Drata Scrence and
5 22ITe451 Ambviles DEC 2 (0] 2 4 3
Augmented and Virtual
6 | 22BMo6451 Reality DEC 2| 0] 2 4 3
OPEN ELECTIVE
IAND IT
To be offered for the students other than AUTO, AERO, AGRI, MECH, MCTS,
CIVIL, EEE, CHEMICAL, FOOD TECH, E&l
FERIODS
SL. cggﬁn}s:a CATEGOR| PERWEEK Eﬁﬂ-}:'er
NO. COURSE TITLE Y mE PERIODS CREDITS
1 122AE6401 | Space Science OFEC olo : | 1
Introeduction to
2 R2MT6401 | Industrial OEC 0|0 3 3
Engineering
Industrial Sa
3 QIMTe402 mﬁmﬁm OEC j|of0 3 3
Climate Change
4 [F2CE6A01 | ond it Tmpact OEC 3|lo]o 3 3
5 |22CE6402 SEE;:E ‘o
ial Inpact OEC
3 (0D (D 3 3




Renewable
6 [22ME6401 | prdelio e OEC |3 oo 3

Additive
7 RIMEG402 | Manufacturing QEC 1 lolo k) 3
systems
Intraduction ta
Industrial
B | 2ZEl6401 Inssi atition OEC 3 (0|0 3 i
and Contral
Graphiml
P ;
9 |22EI6402 | OB il OEC |3 |00 3
Instrumentation
Fundamentals of
10 22AU6401 | Automohbile OEC ijlo|o 3
Engineering

Automotive

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

13 [22EE6402 | AR, OEC |3|a0lo 3 3

14 {22FT6401 | Traditional Foods OEC i|lo|o 3 3

15 22AG6401 | and Organic OEC 3|0 |0 i 3

16 [22CH640) | Biomass and OEC 3lolo 3

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

OFEN ELECTIVE 111
Students shall choose any one of the open elective courses such that the course content or title
not belong to their own programme.
{Note: Each programme in our institution is expected to provide one course only)



S D Perlods Per Total
Course Title Category week Contact Credits
Ne | Code LIT] P | Periods
1 | 22C57401 | E-Commerce OFC ENERE i 3
OPENELECTIVE IV
S C Periods Per Total
No m"m" Course Title Category werk Contact Credits
L|IT]| P Periods
CGreneral studies for
1 22157401 et v licng QEC 3|0 @ 3 3
Human Rights, Women
2 | 22LET402 Rights and Gender equity OEC 1|0| a i 3
4 | Z2LST04 | L e | OEC |3 [ 0] o 3 3
5 | 22087405 "'E""'“'::;‘m" OEC | 3|0 0 3 3
22187406 mﬂﬁ"“" oEC | 3|0 o 3 3
7 | 22087407 | NCC Level - 11 OEC 0 3 3
EROFESSIONAL ELECTIVE COURSES: YERTICALS
| Vertical VI
ve:uu Jertical 1 ::.'L"':";"’ Vertical IV """::‘1 ,I"'I Artificial
in reative Cyber Security Loy Intelligence and
Selence Media COMPUTING | i Dot Privacy ""': “I""‘“ Machine
I.uh:ll.
22CS5301 2ICKEIT €853
Data ¥ ”F—'“%"'m Principles of Em]*f‘;lm’? E‘lm? e
i ] ubtrmedia ; 1
Engincering Comprowionind|  Cloud Hacking Graphics Soft Computing
Storage Computing
11085302 23085311 22085314 11055317
. 22085305 22055308 " . <
hMm Multinedia and Virtualizstion lhmrhl and Mobile Image and video | Natural Language
Kb orensics analytics Processing
22085312
P 22CKS3IDG 21085309 22055318 22085318
Dais gty | kit | (Ol it ame Quantum
and Editing Architecture Lvesation Programming Compuling
21056301 21056303 2ICS6305
Information Ul and UX Cload Serviees | "jm 1ICSEIN0 cﬂ;ﬁiﬂs“_":mm
Science and Desi .. '
i gn Management Eilvnrs Computer Vision and Anslytics
22086302
rmaenis 22CS6304 22056306 22C86308 LR | dacsesia
and Neurs] Digital Closd T Social Network A wed Patiern
Metworks Ftmg E?iﬂl w[.nm Security h-”“_ Fecognition




2CETMMA

2ICSTAI 1087302 LACETIOA B
Daa privacy 1ICKTION 22057306
Eﬂ;:l‘l:l-ﬁ'ﬂdﬁ Visual Effects Cloud Security Dikssriiion Virtual Reality Ethics and Al
Mote:
Students are permitted to choose all professional electives from any of the verticals,
Vertheal 1
Daia Science
2 B | Periods Per | Total
No Course Code Course Title Category week Contact Credits
o L|T Periods
j | 22CS5301 | Dats Engincering PEC 3|00 3 3
2 | 22CS5302 | Information Retricval me |alol o 3 3
3 2O Data Security PEC ilol o 3 1
4 22CS6301 | Information Science and PEC | 3|0 0 3 1
22CS6302 | Fuzzy logic and
5 N 1N . PEC 3 0 L1} 3 3
1ICSTIM Recommendar
6 5 PEC 3 i} L1} 3 3
Vertical 1
Creative Media
Periods Per Total
],fl E: ) Course Title Category week Contact Credit
3 L|T Periads
22CK5304 Multimedia Data
1 C b il PEC 3|0 3 3
2ICKEI06 Video Creation and
3 o
Editing FEC 3|0 3 3
4 | 22056303 | Uland UXDesign pEc |31lol o 3 3
22C56304 | Digital
5
) sting PEC |00 3 3
f 12057302 Visual Effects PEC 3 L} ] 3 3
VYertical 1T1
CLOUD COMPUTING
g Perfods Per Tatal
Ne Code Course Title Category week Contact Credits
L|T| P Periods
ICESI0T Principles of Cloud
| Computing PEC || o0 3 3
2 22C55308 Wirtualization PEC 3|0 0 3 3




3 22055309 | Cloud Architecture PEC s 1ol o . 3
2156308 Clemud Services
4 Menagment PEC I|0) 0 3 3
22056306 | Cloud Application
5
Deved PEC ijo| 0 3 3
6 ICHET03 Cloud Secunity PEC ilol o 3 3
Vertical IV
Cyber Security and Data Priv
Periods Per Total
5 Course
No Code Course Title Category week Cantact Credits
L|T| P Periods
| | 22C85310 | Ethical Hacking PEC |30l o 3 3
2ICK5311 Digital and Mobile
2 ) F : PEC 30| 0 3 3
23CS8312 | Cyber forensics and
3 investigation PEC 3|00 3 3
4 | 22CS6307 Engineering Securc
software systems PEC (o]0 3 3
5 2ICH56308 Social MetworkSecurity PEC 1ol o 3 3
212057304 Data privacy
& preservation PEC I|0)0 3 3
Vertlcal V
COMPUTER VISION AND VIRTUAL REALITY
5 Periods Per Total
N | Course Code Course Title Category | week Contact Credits
- _ LT[ P | Periods
I 12CH5313 Computer Graphics PEC 1lol oo 3 3
2 22C55314 | Image and video analytics eee |alola 3 3
3 2255315 Game PEC 1lol o 3 3
4 22C56309 Computer Vision PEC slola 3 3
2ICRA310 Introduction o
5 Augmented PEC j|lo) o0 3 3
L
& LDCRTI0S Virtual Reality PEC 3laolo 3 3
Vertical V1
Artificial Intelligence and Machine Learning
3 Course Course Thtle | Category [ Periods Per | Total Credits




Mo Code week Cantmel

L|T| F Periods
I 22055316 Soft Computing PEC 3|0 o0 3 3
2 LICHET Hnml_LﬂTl.E."-ll:E'E PEC E i i 3 1

_Processing
STICREIIR Craantum
3 : PEC 10| 0 3 3
~ Computing

P 22086311 Cognitive Science and PEC i|lo| o0 3 3
5 i T Fattern Rﬂﬁﬂjﬂi‘tiﬂ'ﬂ PEC 3 0 i 3 3
5 12057306 | Ethics And Al PEC ilol o 3 3

A student can also optionally register for additional courses (18 credits) and become
eligible for the award of B.E. / B. Tech. (Honors) or Minor Degree. For B.E. / B. Tech. (Honors),
a student shall register for the additional courses (18 credits) from semester V onwards. These
courses shall be from the same vertical or a combination of different verticals of the same
programme of study only. For a minor degree, a student shall register for the additional courses
(1% credits) from semester V onwards. All these courses have to be in a particular vertical from
any one of the other programmes.

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

YERDCALS FORMINOR DEGREE

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

J"?n EE:: Course Title Category | week Contact Credits
B L]T| P | Periods

1 | 22c85601 | S Moc |3 oo 3 3
Data structures and Design

2 Sem 6: i

22056601 | Databases and SQL Mpc | 3|a] o 3

Semb:

3 | 22056602 | Introduction to MDC [ 3|00 3 |
Imternet OFf Things
Sem T:

4 | 2c87001 | o MDC (3|00 3 3




5 22057602 | Introduction to Cyber MDD 3 |a| 0 3 3
Security
Sem R:

6 | 22CSE601 Data Analytics MDD T I 3 3

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

Vertical 1
Fintech and Block Chain
5 i Periods Per Total
No "od Course Title Category week Contact Credits
L|T| P Periods
| | 22C55601 | Financeal Management MDC 3|00 3 ]
Fundamentals of
2
22HXNX I M |00 3 3
Bankine. Fi o
3 200K Serdom etk MDD 3|00 3 3
Iniroduction to Blockchain
4
200K i i gt MDC E 3 3
Fintech Personal Finance
5 22
XXXX and Pa | MDC 3|00 3 i
& Z2XXXX | Intreduction to Fmtech MDC i|lo0| 0 i 3
Vertical 11
Entreprencurship
Periods Per Total
s Course
Ne Code Course Title Category week Contact Credits
L(T| P Periods
1 | 22BAsepy | Frmndabonsof MDC 0 3 3
Entreprencurship
Introduction to Business
) 22BAGG01 | Venture MDC (o] 0 3 3
Leadership M MDC ifo] o 3 3
fior Business
Entrepreneurship
Principles of
5 12 BAT602 | Marketing MDC jjo| o 3 3
Management for
Busincss
Human Resource
& | 22 BARSOI
M e MDC N 3 3
Ent:qzmu_m
2 | 22mA Financing New Business
2602 v MDC J|lo| o0 3 3




Vertical 111

Environment and Sustainability

Periods Per Total
:ﬁ cg:;r Course Title Calegory week Contact Credits
L{T] P | Periods
Sustainable infrastruciure
1 | 22 3
CES5602 otk MDC 0| o 3 3
Sustainable Agniculture
2 | 22XXXX | and Envirenmental MDC |3 |00 3 3
Management
3 | 22Xxxx | Sustaimable Bio MDC | 3|00 3 3
Materials
Materials for Energy
4| 2RXXX | o lity MDC |30 0 3 3
5 | 22XXXX | Green Technology MDC |0 3 3
22XXXX Environmental Cluality
6 Monitoring and Mpc |30 0 3 3
Analysis
BEMONS) COMPUTER SCIENCE AND ENCINEERING
Vertical 1 Vertical I1 Vertical 111
10T BLOCK CHAIN FULL STACK
TECHNOLOGY DEVELOPMENT
22055204 22055205
Fundamentals Of 10T Public Key Infrastructurc and |2 ¢ ey
Trust Management EY
e 22086205 22056207
¥ Introduction to block chain React JS with Spring boot 2
22056204 22086208
Introduction Of Raspberry Pi | 22086206 Back End Development with
and Arduino Cryptocurrency NodelS
acsT0s 22087205 | 22087207
IoT for e Smart Contracts and Solidity | No Sql Databases with
Mongo DB
2257206
22057204 o -
Internet Of Medical Things | 1K el dod distributed | 305755
edger technology DevOps
22058201 —
L':_'“;ﬂ £l Dan Bitcoin Essentials and Use- 22058203
Cascs 'Web Application Security




SPECIALIZATION IN JOT
Periods Per ‘Total
5 Course
Na rod Course Title Categary week Contact
L|T| P Feriods
Sem 5;
1 | 22C55204 | Fundamentals OF IOT PC ijo| 0 3
Sem 6: loT
2 | 22C56203 | Design PC |0 0 3
Sem 6
i | 22C56204 Introduction Of Raspberry rC i|j0| 0 3
P and Arduino
Bem 7: 1oT for sman
22C87203 | cities
4 - PC 3]0 0 3
Sem 7:
5 IEEETEEHI Of Medical Things BFC (ol o 3
Sem B:
6 | 22C58201 | lot Cloud and Data PC |0 0 3
Analytics
BE(HONS) COMPUTER SCIENCE AND ENGINEERING
SPECIALIZATION IN BLOCK CHAIN TECHNOLOGY
Periads Per Total
5 Course
No rod Course Title Category week Contact
L|T| P Periods
Sem 5:
| 22CS5205 | Public Key PC i|lo| 0 3
Infrastructure and
Trust Management
Sem 6:
2 | 22CE6205 | Introduction to FC 3|0 0 3
Mack chain
Sem 6
1 | 22CE56206
Crypt y PC T T 1 3
T: Smart Contracts and
RICETI0S idity
PC 0
Sem T:
5 | 22CS7206 | pioct chain and distibuted| PG | 3| 0] 0 3
ledger technology
Sem B:
6 | 22C85202 | Bitcoin Essentials PC J |0 O 3
and Use-Cases




BEHONS COMPUTERSCIENCE AND ENGINEERING
SEECIALIZATION IN FULL STACK DEVELOPMENT

Periods Per Taotal

: Course Course Title Catigory |  week Comtiast Credits
. Code L|T| P | Periods
22C55206 | Sem 5: Web Technology
1 PC 3jolo 3 3
22056207 | Sem 6: React 15
2 with Spring boot PC 3ol o 3 3
2
72056208 | Sem b; 3
3 Bk B el ; PC ilo| o 3
with Model5
2057207 Sem 7:
Mo Sql Databases
4 with Mongo DB PC 310 0 3 3
5 22C57208 Sem 7: DevOps PC s |lala 3 3
DICSE203 | Sem 5 Web Application
6 Security PC 3lal o 3 3

=

wocy 1 22081152 Object onented programming using 2| o] 2| 3] %0
Python

icca 22C52253 | Java Fundamentals 100
iccy 22053253 | Clean Coding and Devops 100
1ccq 22054204 | Data Visualization 100

22085252 | Introduction to Design Thinking
22086352 | Predictive Modeling

22C56314 | Development of Machine Learning
Models

22087307 | Al Analyst 3|joj0 3

2|0

alo

310

22C54003 | Data Visualization Laboratory ol 0
2| 0

ilo

ilo

a
oh
-5 =522 |8 ]|=
2| zlz|zlzlzlzlz]| 2|0
=




Credit Distritistion R20022

5

Total

25

'E

2

1]
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SYLLABUS
I SEMESTER



Programme Course . L T P c

Mame of the Course

B.TECH. MATRICES AND CALCULUS
e B (Common ta all Brasches)
The learner should be able to

I.  Construct the chemcteristic polynomial of a matrix and use it to identify eigen values and
Course Ei

genvectors
Impart the knowledge of sequences and series.

Ohjective A

i Wmmmﬂh:m&:mﬂﬂnlﬂm

4, Ewvaluate the multiple integrals and spply in solving problems.

5. Apply vector differential operator for vector fiunction and theorems fo solve engineering

problems,
Limit Instructional
Description Hours
I Matrices

Eigen values and Eigen vectors — Propertics of Eigen values and Eigen vectors {without proof) -
Cayley - Hamilton Theorem {excluding proof) - Reduction of a quadratic form to canonical form
by orthoponal transformation.
I  Single Variate Calcnlas
Ralle’s Theorem-Lagrange”s Mean Value Theorem-Maxima and Minima—Taylor's and 12
Maclaunn's Series,
Il Functions of Several Variables
Partial derivatives-Total derivative, Jacobian, Maxima, minima and saddle points; Method of 12
Lagranpe multiplicrs
Integral Caleulns
v [Douable integrals in Canesian coordinates—Area enclosed by plane curves
(excluding surface arca)- Triple imiegrals in Cartesian co-ordinates — Volume of solids {Sphere,
Ellipsoid , Tetrabedron) using Canesian co-ordinaies,
Vector Calcalus
VvV Gradient, divergence and curl; Green's theoosm, Stoke's and Gaoss diver gence theorem ]
{siztement oaly) for cubes only.

12

Iz

Total Instructionzl Hoars it

At the end of the course, the leamer will be able 10
CO1: Compute Eigen values and Eigen vectors of the given matrix and transform given quadratic form mio
canonical form.
Course CO2: Apply the concept of differentintion to identify the maximurm and mimimom values of curve,
Cutcome OO Compute partial derivatives of function of several variables and write Taylor's series for functions
with two variables.
Cidd: Evaluate multiple integral and its applications in finding area, volume.
CO5: Apply the concept of vector calculus in twoe and three dimensional spaces.
TEXTBOOKS:
T1:6.8. ThomasndR. L. Fmnney, “Calculusand Anal vticalGeometry™, 9*EditionAddison WesleyPublishing
Company, 2016,
TZ2:ErwanKreyszig, " AdvancodEngineeringbMathematics™ JohnWiley& Sons 2019,
T3:K F.Umaand5 Padma, “EngineeringMathematicsl{MatricesandCaleubus) *, PearsonLd, 2023,
REFERENCEROOKS:
R1-JerroldE. Marsden AnthonyTrombas, VectorCaleulus™, W H. Freeman, 2003
R2-5traussM.J,G L. Bradlcyandk._J. Smith, Multivariablecaloulus™, PrenticeHall 2002,
R3-VeerarajanT,“Enginecrimghathematics™ MeGrawHillEducation|India Pvilid MewDelhi, 201 6,

Chairman - BoS

AIML - HiCET Dean (Academics)
HiCET



Programme Courer Code Namwe of the Comrse

B.TECH 1CYIIR Chemistry for Circuit Engineering

(ECE, EEE, EIE, BME,CSE, IT, AIML)
The lenrner should be abie to

Acquire knowledge on the concepls of chemistry involved in day today life.

L
Course 2. ldentify the water related problems and water treatment technigues.
Dibjective 3. Enhance the fundamental knowledge on electrochemistry and the mechanism of corrosion and its contrel.
4. Gain knowledge on the nuclear energy source and batteries,
5. Extend ihe knowledge on the concepts of spectroscopy and its applications.
Liait Dezcription Instructionsl
Hours
CHEMISTRY IN EVERYDAY LIFE
Chemicals in food — Food colors — Artificial sweeieners — Food preservatives. Soaps and Detergends - g
I Soaps - Types of Soap - Detergents — Types of detergents. Drugs — Classification of drugs - Therapeutic

Action of Different Classes of Drugs. Chemicals in Cosmetics = Creams - Talocum powiders- Deodorants

= Perfumes. Plastics -~ Thermoplastics- Preparation, propertics and uses of PYC, Teflon and

Thermosetting plastics - Preparation, propertics and uses of Folyester and Polyurethane.

WATER TECHNOLOGY

Impuritics in Water, Hardness of Water, Boiler feed Water — Boiler troubles -Sludge and scale formation,

Caustic embrittlement, priming and foaming. boiler corrosion- -Soflening Methods (Zeolite & Lom-
Exchange Methods)- Desalination of Brackish Water - Reverse Osmocais, Polable water and trestment. e
Estimation of total, permanent and temporary hardness of water by EDTA. Determination of
Dissolved Oxygen in sewage water by Winkler's method. Estimation of alkalinity of water sample by
indicator method.

ELECTROCHEMISTRY AND CORROSION

Electrochemical cells — reversible and irreversible cells - EMF- Single electrode potential - Nermnst equation
(derivation only) — Conductometric titrations. Chemicsl corrosion - Pilling - Bedworth rule - fr
electrochemical corrosion — different types —galvanic corrosion — differential seration cormosion — cormosion

control — sacnificial anode and impressed cathodic current methads, Conductometric titration of stromg

acid v strong base (HChaNsOH). Estimation of Ferrous iron by Potentiometry.

ENERGY SOURCES AND STORAGE DEVICES

Introduction- mueclear energy- nuclear fssion- controlled nuclear fission- nuclear fusion differences

between nuclear fission and fusion- nuclesr chain reactions- aucleas resclor power generaior- classification fa
of nuclear reactor- light water reactor- breeder reactor. Batteries and fuel cells: Types of batteries- alkaline

battery- lead storage battery- lithium ion battery- fuel cell Hy <0); fisel cell applications.

SPFECTROSCOFY

Beer-Lambert's law — LI'V-visible spectroscopy and IR spectrascopy — principles — instramentation (block

diagram only) - applications — flame photometry - principle - instrumentation (block diagram only) - &
estimation of sodium by flame photometry - atomic absarption spectroscopy — principles — instrumentation

(block disgram only) — Estimation of nickel by atomic absorption spectroscopy.

At the end of the course, the leamer wall be able 1o
IO List oud the chemicals used in fiood, soaps and detergents, drugs, cosmetics and plastics

CO2: Differentiate hard and soft water and solve the related problems on water purification in domestic as well as
in imdustries.

Teinl Insiruciional Hoars 4%

Fmishepcal C03: Develop knowledge on the basic principles of electrochemistry and understand the causes of cormosion, its

CONSEUENCEs 10 minimize comosion to improve industrial design

iC0H: Develop knowledge about the renewable energy resources and batteries along with the need of new
matcrials Lo improve energy storage capabilitics

C04: List out the applications of spectroscopic technigues in various engineering fields,

TEXT BOOKS

T1 = P.CInind Monica Jain, “Engineering Chemistry”™ DhanpatRal Pub, Co., New Delhi (201 8],

T2 =00 Palarna, “Engineering chemistry” MoGraw Hill Edocation Indias (2017)

REFERENCES

RI - ShikhaAgereal “Engineening Chemistry -Fumdamentals and Apphicstions, Cambridge University Press, Delhi, 2009
RZ - 5.5 Dam “A Text book of Engincering Chemaary™ 5. Chand& Co. Lid., New Delln (2018)
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B.Tech 2IHELS1 - L T P C

{Cwmetian b ol) renches: 2 0 2 3
The student should be able

To impeove the commusicstive profickency of leamens.

To belp leamers use langusge effectively in professional writing.

To advance the skills of maintsining the nutsbie one of communication

To introduce the professional lifie siills.

T irmpaent eilficial commurication etiquetie.

Descripthon Imtructional
lml‘r-lth.q Tm;ﬂsmm,rmqnluun. i

Course
Objective

B B B

Unie

Languags Profickency: Tenses, Adjoctives and adverbs. Writing: Formal Ietters (letiers
mﬂwuﬂuﬁwm},?ﬂ-ﬂm-ﬂﬂ i

n 42

4

Proficiency: Subject verb concord, Prefives & suffives. Witk SN
writing an event report. Vecabulary- words oo engineering process. Practical
Clw mwmmtmﬂmwmpm
Presentstion on a

Fell

e+l

OO0 To enuintsin end wse sppropeiste one af the commisnbcation,

O To read ,write and preseni in o professional way.
C05To follow e etiquettes in forma] commrnication.
TEXTBOOKS:
T1- Nerman Whithy, “Business Benchmark -Pre-insermedisie to Iviermedinte”, Cambridpe Usiversity Presa, 2016.T2-
Raymonad Murplry, “Essentis]l English Grammar®, Cambridpe Unbeersityfress 2019,
REFERENCEBOOKS:
Ri- Mleenakshi Raman snd Sangectha Sharma. “Techmical Commwnication: Principles and Practice”, Owfioed
University Press, 2009,
R2-RaymondMurphy, “English GrammannUse™4SeditionCambridgelUniversityPress, 2004,
R3-KamaleshSsdsnen AFousdation CousefortheSpaakersof Tamil-Fart-1& 1T, Orient Blackswan 2000,

Chairman, Board of Studies Dean - Adndemics
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Programme CourseCode Name of the Course L T F C

12ITi1S2 hﬂﬂmﬂﬂh“’lﬁﬂmﬂﬂnm
B.Tech
(IT/CSE/AIML) i 0 2 3
The learner should be able to
| Te discuss the essence of software development methods
Courss 1 To gain knowledge sbout basic HTML Tags.
Objective To create static websites using HTML.

k.

4. To impart knowledge about Cascading Style sheet.

S. Todesigna front end web application using HTML and CSS

Unit Description lastructional

Hours

I Unit-1 Software Development Life Cycle
Software Development Model -Waterfall Model- Incremental Process Models- Evolutionary Process
mwwﬁﬂﬂmﬂ:ﬁm—ﬂ‘ih process-Agility principles-Introduction ™ 5§

[1]5H

n Unit-2 Hyper Text Markup Language-1
W&MMMMTM%MMM—HM—M—M
M;FmﬂﬂmvaTﬁn-wﬂw:muﬂ spacing- Table contents,
lTustrative problems: Designing & web page using HTML basic tags, Developing web site with suitable {tred)
contents and links, Designing web pages using lists and tables, Designing s web page using images and
embed an image map in a web page

m Unit-3 Hyper Text Markap Language-11
Frames-HTML Forms - Single line text field, Text arca, Check bax, Radio buttons, Password ficlds, Pull-
down menus, File selector dialog bon—HTML 5 features. (+4)
llustrative probiems: mmnwhmmmudwﬁmmm:

IV Unit-4 Cascading Style Sheet-]
mvmmﬁmﬂmmwmwmmmmm,um
selector and Psewdo Classes — Style Specification Formats-Inline Style-Embedded Style sheet- External
Style sheet.
Mﬁwmw;-mwmmmmmmm. (4]
Applying style specification in HTML page using CS5.

propertics- Background
melmmdﬂdﬂmm mmhm-mmﬁsumumm (6+4)

At the end of the course, the leamer will be able 1o
COl : Basic understanding of development of software life cycle.
COZ: Understanding the basic HTML Tags.
Coarse  CO3:Designing a simple web application using HTML.
Outcome  ©04; Understanding about the usage of Cascading Style Sheet
CO3:Creating a froot end Web application using HTML and C55
TEXT BOOKS:
T1 - Roger 5. Pressman, Bruce R Maxim, Software engineering- A practitioner's Approach, McGraw-Hill International Edition, Bth
edition ( 2015). ISBN: 9789353165710
T2- Jeffrey C. Jackson, "Web Technologies—-A Computer Science Perspective®, Pearson Education, 2006,
T3- Deitel, Deitel, Goldberg, “Internet & World Wide Web How To Program®, Third Edition, Pearson Education, 2006,
REFEREMCE:
Kl - Robert. W, Sebesta, “Frogramming the World Wide Web", Fourth Edition, Pearson Education, 2007,
R - hitips:/ woww, wischools. com/

R3 - fips:/fwww, fyorialspoint com/

% \
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Programme Course

Cod Nume of the Course L T P [ =
B.Tech FROBLEM SOLVING USING C PROGRAMMING
2ICS1151 (EEE, EIE, CSE, IT) 1 1] 2 3
The learner should he ahle

Ta develop simple algonthms for anthmetie and logical problems,

To understand and maplement the fandamental concepts ina progrem.

To enable how 1o implement conditional branching, feration and recursbon,

To understand how to decompose o problem mio functions and symihesize a complete program and
to enable them Lo use arrays, pointers, strings and structures in solving problems.

5. Toanderstand the use files to perfiorm read and write operations

Uit Description Instructional

Hoars
INTRODUCTION TO COMPUTERS
I Computer Systems — Computing Environments - Computer Language — Creating and Rusning programs — 7

Computer Mumbering Svsvem - Storing Integers and Real Mumbers — Algorithms - Flowchar,
INTRODUCTION TO C LANGUAGE
Chamcter sel - C Tokens, ldentifiors and Keywords - Constants, Variables - Data types — Texd lopial / Ohatpat -

- Expressions — Preosdence and Assooativity — Evaluating Expressions — Type Comversions.
Niusirative program: 1) Josh weni 1o tse market io buy M apples. He found two shops, shop A and B, where
apples were being sold in lots. He can buy any number of the complete lob{s) buf not boose apples. He is con fiased
wilh the prece and wanls you 1o figure oul the minamsm cosd 1o bay exactly W apples. Wite an algoritkm for
Josh o caleoulate the minimaum o8t fo bay exactly N apples. (Wipro 20220
logut Farmat:

& The first line of the input congists of an integer — M, representing the total number of apples thai
lioah wants to bay.
0 & The second line consists of twp mpace-separsied positive inegers — M1 =nsl P, representing the 10
nismber of apples @ a ot and the 101°s price a2 shop A, respectively,
=  The third lime consists of two space-scparsted positive inlegers-M2 and P2, representing the

nmhu'ufwhumlh!lndld':plizllﬂ:qrﬂ.rupmﬁw]}'.
Outpat Farmal:
Print a positive inleger representing the mindmism price 8 which Josh can buy the apples.
2} Chaman planned to choose m four digit lacky member for his car. His locky sumbers are 3,5 and 7. Help him
find ibe number, whose sum is divisible by 3 or 5§ or 7. Provide a valid car mumber, Fails 1o provide o valid
inpul then display that number is not o valid car number. (Cognirant)
Mot : The inpaat other than 4 digit positive pumber|inclodes negative and 0] is considered as invalid.

Cimirse
Oijective

.h.:.-ll_u-l—l

DECISION MAKING, ARRAYS, STRINGS AND POINTERS

Two-way collection — Multi-way Collection — Concept of o Loop — Pro-test and Posi-test Loops — Lnitialization
and Updating - Controdled Loops = Other Statements Helated 1o Looping = Looping Application - Armays -
Strings - Pointers — Paimter Applications — Procsssor Commands. [lustrative programe 1) You ere playing an
ooline game. In the game, a list of N oumbers is given. The player has to srrange the numbers so that all the odd
numbers of the 1k come afler the even numbers. Wirite an alporithm (o arrange the given Hat such that all the
odd numbers of the 1s2 come after the even pumbers, (Wipro 2021}

Tnpait
¢ The first line of the input consists of an integer numbers, representing the size of the lss(N].
o Thesecond line of the inpal consisis of N space-separsted [nbegers representing the values of the
hisit
Cutput

i Prent N space-separsied integers such that all the odd mumbers of the list come afier the even mumbers
2) Criven an inleger matrix of size N x M. Travense il in a spiral form, (Wipro 2022)

Impaat:
The first |line eontains N, which represents the sumber of rews and colusmms of a matrix, The next [N lines contain
N values, each representing the values of the matrin

Output:

A single line containing miegers with space, representing the desired traversal. Constraints: 0 < N < 500
i]Adwutmhmwmuhmeh:hmﬁud:m:d‘hmﬂ]s A maximum signal M, in the
dlh.cﬂhuuuﬂhcmﬂmmﬁn'nl'ntﬂhnrﬂl ol tively in 1he data but M can't be at
the beginning of end ol the string. Diesign o way 1o find ¢ hee Phagirmums signal. (Wipro 2022) 1
Inpat ; |
The fiest lime of the input :snsuhnmmuh rprepetti ko of e Binary string. The second |3
consists of a siring o ting of Os and Is ogly | TSt/ : i
Ohmtput ,Ji?'r

u-.-h-mn.hmlnl' Ies Dean - Academics
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Print an integer represerting the length of the maximum signal.

4} Given a string S{inpat consisting) of **' and ‘4", The length of the siring is variable. The sk is io fnd the
minimum number of **” or &' 1o make it a valid string. The string is considered valid if the Bumber of *** and
‘#" are equal. The **" and *#' can be at any position in the string. (TCS NQT 2022)

Note : The output will be a positive or negative integer based on number of *** and '8' in the trput string.
(*=H); positive indeger

(#>*): negative integer

(¥="): 0

FUNCTIONS, STRUCTURES AND UNION
Dresagning Structured Programs — Functions in C - User defined functions - Inter-Function Conmunication —
Euﬂnﬂfmcﬁn—huigﬁmwam:ﬁn—qumethn—ﬂmﬁmuFuﬁqtnm'::.r
o & fumction — typedel — Enumerated types - Structure — Union — Programming Application. ustrative
program; I]h&utﬁﬁh:ﬂnfrﬂhﬁﬁmﬂhmmwmmmmnm
i5 shified by a number of places down the alphabet. For example, with a shift of |, P weuld be replaced by €,
Q would become R, and s0 on. To pass an encrypted message from one person to another, it is first necessary
'uulhullipl.niuhuh'K:y'ﬁnrlhndphmmﬂ:ﬂlhnuﬂ:m;muﬂlhumﬂmmymit
v Rn-hﬂ::mmbﬂnfmsﬁrmlﬁﬁhdﬁul}phﬁﬂ.ﬁthwhﬁ;ﬂihmltnIEpm-lrhuu
Mmzﬁmdﬂ'phhmhwnmmmcmﬂﬁmh-ﬂdmmﬂphhmmm #
condsdenng numeric digits ﬁwrﬂm?.m:hl:ﬂlh«uh:lliﬁudhrkujﬂm.FwEm:;ﬂnHlﬁmwh
mmhmﬁﬁ:mnhuimm-l,hiuﬂhtmﬂuﬂbym =-*{minus sign) will remain as
i is ey value less than O should resalt M'MMW.WEIWWMM
key, String message) which will scoept plaintext and key as input parameters and returns is cipher lext 5s owtput.
(TCS NQT 2022)
Enter your PlainText: All the best
Enter the Key: |
The encrypted Text is: BmmuifC ftu
BINARY INPUT f OUTPUT
Defining and Opening a file, closing a file - inputioutput operations on files - eror handling during 1O
¥ operations - random access 1o files - Text versus Binary Streams — Standard Library Functions for Files - 9
Converting File type. [lustrative program: 1) Write s C Program to merge contents of two files into s third file.
2} Write a program in C to delete s specific line from a file.
Tatal Instructional Howrs 45
Al the end of the course, the leamer will be able o
CO1: Develop simple algorithms for arithmetic and logical problems.
c COZ: Test and execute the programs and comect syntax and logical esmom.
Ouioome C03: Implement conditional branchimg, iteration and recursion.
COd: wlﬁﬂhmmmﬂﬂmlmlﬂrmﬂﬂmmm
strings and structures io formulate algorithms and programs,
CO% Use files vo perform resd and write operations,
TEXT BOMS:
T1: Byron Gottfried, “Programming with C*, Schaum's Outlines Series, McGraw Hill Education, 37 edition, 2017.
REFERENCE BOOKS:
R1: Schilds Herbert, "“C: The Complete Reference™, Tata MoGraw Hill Education, 4* sdition, 2014,
R2: R S Bichkar, “Programming with C, Universities Press, 2* edition 2012,
RE3: YashvaniKanetkar, “Exploring C”, BPB Publishers, 2 edition, 2003,
Rd: W. Kernighan Brian, Dennis M. Ritchie, “The C Programming Language”, PHI Learning, 2* edition, 1948

o &
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Programme Course

od Name of the Course L T P [
B.Tech OBJECT DRIESNTED PROGRAMMING USING
g 1ICK11%2 FYTHOMN 2 0 | k]
{CSE, IT, ECE & AIML)
The learner should be able

To read amd wrile simple Python programs.

|
Course 2, Todevelop Python programs with conditicnals and loops,
Dihjective 3. Todefine Python functions and call them
4. Tounderstand DOP concepds and write programs using classes and objects,
5. Todo inputioutput with files in Python.
Unii Deseription Instructional
Heours
INTRODUCTION TO PYTHON

What iz Python - Advaniages and Dissdvantages, Benefits and Lim#ation- Downloading and Python-
1 installation-Fython Versions-Running Pyvthon Scripts, Executing scripts with python launcher-Using 742
interpreter interactively- Using variables-String types: normal, raw and Unicode-String operations and
functions- Math operator and functions Hlustrative program: find minimum i a list, insert acard in &
list of soried cards, guess an integer number in a range, Towers of Hanoi,
DATA TYPES, STATEMENTS, CONTROL FLOW
Data  TypesiList, Tuple string.dicionary, set)-Operators and  precedence of operators, expressions,
statements, comments; Conditionals; Boolean values and operators, conditional (if), aliernative (il -
] else), chained conditional {if —elif-clse); eration: state, while, for, break, continue, pass. Miustrative 54
programs: Find the square root of & number, To find the given number is Prime or nof, Write
program which accepts » sequence of comma-separated numbers from user, generate & list and find the
sum and average of the numbers.
FYTHON FUNCTIONS
Introduction o fnctions-Global and local varisble in python-Decoraiors i python-Python lamda
m fumctions-Exception handling in python. [lustrative programs: Square root, GCD exponemtiation, linear S+d
search, binary search, Write a
menu driven program io perform the following task:a) A function Suen_Digh( ) 1o find the s um of the
digits of a given i umber, b} A recursive function Sum_DigRi ) to find the same.
PYTHON OOPS
Introduction (0 oops concepi-Python class snd objects-Constructor in python-Inberitance-Types of
imheritance-Encapsulation in python-Polymorphism in python. Illustrative programs;Write a Python
program usng class for the caleulation of telephone bBill. Thecharges for the calls are fixed as follows:
Unit Call Costfumi od
Below 100 calls Mo Charge, only remtal amount Ra. 250
100-150 calls Bs_ ].0d
151-300 calls Rz 250
J01-600 calls Bs 4.50
Above G00 Rs. 6.00
FILES, PACKAGES
File handling in python-Open a file in python-How to read from a file in python-writing to file in python-
vV  Pyihon numpy-Pyihon pandss. [Hustrative programs: How to display the contents of text file in reverse 544
oeder? Write the code for thesame, not exceading 10 hines of code, Creating Modules and Packages for
arithrsetic Operations.

w

Total Instrectional Heurs d5
At the end of the course, the leamer will be able to
CO1: Understanding the basic concepts to read, write and execute simple python programs,
Course CO2: Apply the conditional and looping concepts for solving problems,
Dutome C03: Apply functions 10 decompose larger complex programs.
C04: Understanding the OOPS conceplts and writing programs using classes and objects
CO5: Understand to read and write data from®o files in Python Programs,
TEXT BOOKS:
T1: Galdo van Rosspam asd Fred L Drake b, An Isiroduction jo Pythen — Revised andupdated for Pyibon 3.2, Metwork Theory Lid, 2001,
REFERENCE BOMIKS:
R1: Charles Dierbach, —Introdustion to Computer Science using Pythan: A ComputationalProblem-Solving Fooas, 'Wiley India Edition, 2003,
R2: Temotby A. Budd, —Explonng Pyshonl, Mo-Graw Hill Education (India) Private Lid., 2003,
R3: Robert Sedpewick, Kevin Wayme, Roben Doadero, —Introduction in Programming inPython: An Inter-disciplinary Approach, Pearson India
Education Services P Lid, 2016

L
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MANDATORY COURSES



Code MName of the Course L T P c

Thestudentshould bemade
1. Tohelp the students appreciate the essential complementarily between "VALUES' and "SKILLS' 10
ensure sustained happiness and prosperity which are the core aspirations of all buman beings.
2. TofacilitatethedevelopmentofaHolisticperspectiveamon gstudentstowardslifeandprofession as well
Course a5 towards happiness and prosperity based on a comect understanding of the Human reality and the
Objectives rest of existence. Such & holistic perspective forms the basis of Universal Human Values and
movement towards value-based living in & natural way,
3. To highlight plausible mplication sofsuchaHolisticunderstanding Interms ofethicallemanconduct,
trustful and mutually ful illing human behavior and mutually enriching interaction with Nature.

Uit Descr Instructional
ten Hours
Imtreduetion to Value Education
Right Understanding, Relationship and Physical Facility (Holistic Development and the Role of &
1 Education -Understanding Valoe Education - Self-exploration as the Process for Value Education

- Continuous Happiness and Prosperity — the Basic Human Aspirations - Happiness and Prosperity
— Current Scenario - Method 1o Fulfill the Basic Human Aspirations
Harmooy in the Human Being and Harmony [o the Family
I Understanding Human being as the Co-existence of the Self and the Bady - Distinguishing &
between the Neads of the Self and the Body - The Body as an Instrument of the Self -
Understanding Harmony in the Self- Harmony of the Self with the Body - Programme to ensure
on and Health
Harmony in the Family and Socicty
m Harmony in the Family — the Bagic Unit of Human Interaction Velues in Human to Human 6
RelationshipTrust' ~ the Foundational Value in Relstionship Velues in Human to Human
RelationshipTRespect’ ~ s the RightEvaluation
Understanding Harmony in the Sociely
Harmony in the Matare | Existence
v Understanding Harmony in the Nature. Interconnectedness, self-regulation and Mutual Fulfiliment P
among the Four Orders of Mature- Understanding Exigience as Co-existence of mutually
interacting units in &l pervasivespace Realiring Existence as Co-existence ot All Lovels The
Holistic Perception of Harmony in Existence. Vision for the Universal Human Order
Imptications of the Holistic Undersianding = 8 Look st Professional Ethics
v Natural Acocptance of Human Values Definitivencss of (Ethical) Human Conduct A Basis for 6
Humanistic Education, Humanistic Constitution and Universal Human Order-Competence m
Professional Ethics Holistic Technologies, Production Systems and Management Models-Typical
CaseStudiesStrategies for Transition towards Value-based Life and Profiession
Total Instructional Hours 30
Al the end ol the course, the learmer will be able
C CiD1: To become more aware of holistic vision of life - themselves and their sarroundings.
Out C02: To become more respoasible in life, in the Society and in handling problems with sustsinable
Solutions.
C03: To sensitive towards their commitment towards what they understond towards environment and
C0M4: To able to apply what have leamnt 1o their own selfl in different day-to-day settings in real life and
In handling problems with sustsinable solutions.
CO3: To develop competence and capabilities for maintaining Health and Hygiene.
Reference Books:
Ri1.A Foundation Course inn Human Values and Profiessional Ethics, R R Gaur, R Asthana, i P Bagaria,
2~ Revised Edition, Excel Books, New Delhi, 2019, ISBN 978-93-87034-47-1
R Teachers' ManualforAFoundation CourseinHuman Valuesan dProfessiona| Ethics, RR/Gaur,
R Asthana G P Bagaria, 2 Revised Edition, Excel Books, New Delhi, 2019, ISBN 978-93- §7034-53.2
R3 JeevanVidya: EkParichaya, A Magaraj, JeevanVidyaPrakashan, Amarkantak, 1999,
R4 Human Values, AN, Tripathi, New Age Iml. hHilhm, Hewtlelhl. (e,
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Course
PO L L o Nume of tha Cotie L T F C

N =i

The student should be made
1. Tnnql.:htlﬂl:hm:dttud skills needed to manage the development of innovation.
1. Torecognize and evaluate potential opportumities to monetize these innovations.
3. To plan specific and detailed method to exploit thess opportunitics.
4. To scquire the resources necessary to implement these plans.
5 Tnmhmumhmdm&ﬂmup:ﬁ:mmdiumm
Drescription

?

|

=
2
5

Entreprencurial Thinking

Innavation Management

Design Thinking
Opportunity Spotting / Opportunity Evalustion
Industry and Market Rescarch
Insovation Strategy and Business Models
Financial Forecasting

Business Pluny' Business Model Canvas
Entreprensorial Finance

10 Pitching to Resources Providers / Pltch Deck
1 Negatiating Deals

12 Mew Venture Creation

13 Lean Start-ups

14 Entreprencurial Ecosystem

15 Velocity Venture

W DR w] S A B L B e

TOTAL INSTRUCTIONAL HOURS 15
n&l;:-ddﬁtmmw‘ﬂhﬂm
+ U " S = Siakiitriaincritiolandernati
C02: Understan
: d the processes by which innovation is fostered, managed, and commercialized
Outcome CO3:Rememiber effectively and efficiently the potential of new business opportunitics,
COM:Assess the market potential for a new venture, including customer need, competitors, and industry

Attractiveness..
CO5:Developabusiness model for & new venture, including reven Margins, operations,
Working capital, and investment ‘ B
T M&m““ﬁmmﬁ“ﬂmlﬂmﬂﬂﬂ&wmhm Pearson. 5 IEdit
: y . ETInE o
T2:EmrabYayici*DesignThinkingMethodology”, Artbiztech, FirsEdition(2016) B

REFERENCEBOOKS
R1: Christopher Golis “Enterprise & Venture Capital”, Allen &Unwin Publication, Fourth Editian {2007).

R2: ThomasLock W ood & Edger Papke InnovationbyDesign™ Carcer Press Second Edition
R3: Jonathan Wilson “Essentials of Business m‘,gp Wm%mﬂl ﬂfm”]‘

=1 [
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Course

H
'l.n.’.uu—

The learner should be able to

. Introduce stodents to the great History of Tamil literature.

. Establish the hervtage of variows forms of Rock art and Sculpture ari.

. To stody and wnderstand the various folk and Martial arts of Tamil culture
Introduce students to Ancient Tamil concepts to understand the nchness of Tamil literatre.
. To leamn about the various influences or impacts of Tamil language in Indian culture.

Description

Languape and Literature
Langange families in India — Deavidion Languages - Tamil as a classical language - Classical
Literatare in Tamil- Secular nature of Sangam Literature — Distributive justice in Sangam
Literature — Management principles in Thirukural = Tamil epics and mpacts of Buddhism &
Jainism in Tamil end Bakihi literature of Azhwars and Mayanmars ~ Forms of minor poetry
of Modern Hierature in Tamil - Contribution of Bharsthivar and Bharathidasan.
Herltage _ Rock Art Paintings to Madern Ani - Scalpture
Hero Stone to Modern Sculpture — Bronze ioons ~ Tribes and their handerafis - Ant of
temple car making — Massive Terracotta sculptures, Village desties, Thirwvalluvar statue st
Kanyakumari, Making of musical instruments — Mridangam, Paral, Yazh and
Madhaswaram - Role of Temples in social and economic life of Tamils,
Falk and Martisl Arts
Therukoothu, Karagatiem, Villupaiou, Kanivan koothu, Oyilatiam, Leather puppertry,
Silambaitam , Valari Tiger dance — Sporis and Games of Tamils
Thinal Concept of Tumils
Flora and Fauna of Tamils — Aham and Puram Concept from Tholkappiyam and Sangam
m-mwﬂTﬂ—E&uﬂmnﬂﬁmmﬂﬁumm-mwl
cities and poris of Sangam age — Exporot and Import during Sengam age — Overseas conquest of
Contribution af Tamils to lndian Metonsl Movement and Indisn Culture
Contribution of Tamils to Indian freedom struggle — The cultural influence of Tamils over the
other parts of India - Sclf respect movement — Role of Siddha Medicine in indigenous systems of
Medicine - Inscriptions & Manuscripts — Print History of Temil books.
Total Instructional Hours
At the end of the course, the learner will be able to
COl: Learn about the works pertaining 1o Sangam age
CO2; Aware of our Heritage in art from Stone sculpture o Modern

Cutcome  C04: Appreciate the intricacies of Tamil literature that had existed in the past.

CO5: Understand the contribation of Tamil Literature to Indisn Culture

TEXTBOOKS:

T1: Social Life of Tamils (Dr.K_K Pillay) A joint publication of TNTB & ESC and RMRL - (in print)
T2: Social Life of the Tamils - The Classical Period (Dr.5.Singeravelu) (Published by: Intermational Institute of Tamil
Studies.
T3: Historical Heritage of the Tamils (Dr.5. V. Substamanian, Dr.K.D. Thirunavukkarasu)Published by: International
Institaie of Tamil Snadies),

(Y

e
"
o -

4,
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Instructional

Hours

Soulpture.
CO3Appreciate the role of Folk aris in preserving, susiaining and evolution of Tamil culture.

REFERENCEBOOKS:

R1-The Contributions of the Tamils to Indian Culture {Dr.M.Valarmathi) (Poblished by: International Institute of Tamil
Studies)

R2- Porunai Civilization (Jointly Published by Department of Anchaeology & Tamil Nadu Text Bookand Educational
Services Corporation, Tamil Nadu)

R3-Joumey of Civilization Indus o Vaiga: (R i ;hﬂ_i:ﬁnd by. EMREL) - Reference Book.



Couarse Code Couorse Title L| T|(PF|C

To develop and nurture the soft skills of the students through instruction, knowledge acquisition,

demonstration and practice.
mm 2. To enhance the students ability 1o deal with numerical and quantitative skills.
3. To identify the core skills associated with critical thinking.
4. Tndcvdupmdimag:uﬂ::m:ufﬂglhhlumltih
Unit Description s

Lessons on excellence
Skill introspection, Skill acquisition, consistent practice

Logical Reasoning

n | Problem Solving - Critical Thinking- Lateral Thinking - Coding and Decoding — 1

Series — Analogy - Odd Man Out - Visual Reasoning - Sudoku puzzles - Attention
to detail

Quantitative Aptitude

Addition and Subtraction of bigger numbers - Square and square roots - Cubes
and cube roots - Vedic maths techniques - Multiplication Shoricuts - i
Multiplication of 3 and higher digit numbers — Simplifications - Comparing
fractions - Shortcuts to find HCF and LCM - Divisibility tests shortcuts -
Algebra and functions

Recrultment Essentials
Resume Building - Impression Management :

Verbal Ability

Nouns and Pronouns — Verbs - Subject-Verb Agreement - Pronoun-Antecedent 4
— Agreement - Punctuations

Total Instructional Houars 30

C01:

C02:

Students will exemplify tastology, contradiction and contingency by logical lhnhng.

003:

Students will be able to develop an appropriate integral form to solve -Iimufqumuuw
problems.

O0d:

Wmm;mmummm.ﬁmmmﬂ
measurable achievements with proper grammar, format and brevity.

COs:

Enﬂﬂumﬂhdeuhp:dmlmmlhmmfmmﬂuduhhnﬂummemmwﬁlc

(IR
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- aupouseny pradian (@pradiud genp Gaueliu)
Social Life of Tamils (Dr K K Pllay) A joint publication of TNTB & ESC and RMRL ~ (in print)

Social Life of the Tamis - The Classical Period (Dr.S Singaravelu) (Published by

- -

o @ =~
i
al
3

Heelad: - ‘Sangam Cily Civilization on the banks of river Vaga (Jointly Published by.
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Coarse Code & Name: 23C51152 /Object Oriented Programming using Python
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Course Code & Name: 22A13253/Clean Coding and Devogps
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Couwrse Code & Name: 21AIS303 Advanced Machine Learning
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Course Code & Mame: 19417251 Deep Learning Technbgues
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22MC 1093/ 22MC 1094 -

slfpiwory
THERITAGE OF TAMIL

22MC1095 - Universal
Human Values

i

22MA3 106 - Discrete
Muthematics

2.8

2.8

2.8

2.3

2.8

2.6

24

2.6

2ACSI00 - Data
Structures

18

2.6

2.2

1.6

1.4

0.8

0.4

1.2

1.2

1.4

22A13202 - Foundations of
Artificial Intelligence

1.6

28

0.2

1.6

1.4

2.4

ZZAI13203 =
Microprocessor and
Embedded Systems

L]

22C53253 / Clean Coding
 and Devops

28

IIA13001 -
Microprocessor and
Embedded Systems
Laborntory

Z2A13002 = Foundations of
Artificial Intelligence
Laboratory

2.8

LE

22A13003 - Data Structures
L.aboratory

22MC3191- Essence of
Indian Traditional
Knowledge

22ZHE30T1 - Soft Skills
And Aptitude -1I

2TAL15201 - Computer
Metworks

2.8

28

0.4

0.6

P

21 AI5202 — Data Analytics
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Elective

Course code & MName

21A15301- Al for Cyber
Securily

21AI15302 - Internet of
| things

21A15303 = Advanced
Machine Learning

21AI5304 - Introduction to
Robotics

21A15305 - Bioinformatics

21AI5306/ Computer
Architecture anOrganization

1]

VIl

19A17301-Computer
Vision

19A17302-Intelligent Multi
Agent and Expert systems

#

19A17303-Cognitive
Syslems

19A17304-Cuantum
Computing

19A17305 -Web and

Socinl media mining
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HICET - Department of Computer Science and Engineering

Upon completion of this course, the students will be able to

CO1: Design database using ER model

CO2 Construct SQL Queries using relational algebra and normalize the database
CO3: Construct queries to handle transaction processing and maintain consistency of the

Course
Outcome database
CO4: Compare and contrast various indexing strategies and apply the knowledge to tune the
performance of the database.
COS5: Appraise how advanced databases differ from Relational Databases and find a suitable
database for the given requirement
TEXT BOOKS:

1. Abraham Silberschatz, Henry F. Korth, S. Sudharshan, “Database System Concepts”, Seventh
Edition, McGraw Hill, 2020.

2. Ramez Elmasri, Shamkant B. Navathe, “Fundamentals of Database Systems”, Seventh
Edition, Pearson Education, 2017

REFERENCE BOOKS::
1. C.J.Date, A.Kannan, S.Swamynathan, “An Introduction to Database Systems”, Eighth Edition,
Pearson Education, 2006.
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HICET - Department of Computer Science and Engineering

Craig Larman, “Applying UML and Patterns: An Introduction to Object-Oriented Analysis and Design and lterative
Devetopment”, Third Edition, Pearson Education, 2005.

REFERENCE BOOKS:

R1:
R2:

R3:
R4:

Ian Sommerviile, “Software Engincering”, 9th Edition, Pearson Education Asia, 2011,

Simon Benunett, Steve Mc Robb and Ray Farmer, “Object Oriented Systems Analysis and Design Using
UML”, Fourth Edition, Mc-Graw Hill Education, 2010.

Erich Gamma, and Richard Helm, Ralph Johnson, John Glissades, “Design patterns- Addison-Wesley, 1995.

Stephen R.Schach, —Software Engineeringl, Tata McGraw-Hill Publishing Company Limited,2007.
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Route_id (primary key

i
Ticket

)

Tick_no (primary key)

Route_id (Foreign key)

Ticketdetal
Tick_no (Foreign kev)

03 Trichy 11, First Cross Road Tollgate
04 Bangalore 15, Second St Malleswaram
05 Hyderabad 115, Lakeview Rd Charminar
06 Nellai 12, Temple Rd Town
Tabie 4: Journey
J-Id Date Time Route_id Buscode
01 13-Jan-97 10:00:00 201 01
02 13-Jan-97 12:00:00 201 01
03 13-Jan-97 13:00:00 201 01
04 13-Apr-97 | 15:00:00 202 02
05 13-Apr-97 | 17:00:00 202 03
06 13-Apr-97 | 19:00:00 203 04
Table 5: Ticket
J-Id [Tick_no | Deb Doj Time Station Origin Dest Adults [Child | Totfare | Route id
01 | 00} 10-Dec-96 | 13-Jan-97 | 10:00:00 | Broadway | Chennai Madurai | 1 1 225 201
02 | 002 12-Dec-96 | 13-Jan-97 | 12:00:00 | Broadway | Chennai Madurai | 2 0 90 202
03 | 003 01-Jan-97 | 13-Jan-97 | 13:00:00 | Broadway | Chennai Madurai | 1 1 255 201
04 | 004 02-Feb-97 | 13-Apr-97 | 15:00:00 | Tollgate Trichy | Madurai | 3 0 el 203
05 | 005 05-Mar-97| 13-Apr-97 [ 17:00:00 | Tollgate Trichy | Madurai | ! 0 150 204
06 | 006 18-Mar-97| 13-Apr-97 | 19:00:00 | Town Neliai Madurai | 1 1 90 202
Table 6: Ticketdetail
Tick no | Name Sex Age Fare
001 Latha F 24 170
001 Anand M 10 85
002 Pradecp M 30 45
002 Kuldecp M 32 45
003 Rakesh M 48 170
003 Brindha F 08 85
004 Radhika F 22 30
004 Juliat ¥ 21 30
Constraints
1.
Busdiv Busroute
Buscode(primary key) Buscode(Foreign key)
Busdesc(Unique) Route_no(Unique)
2.
Journey Ticket
] Id(primary key) J _Id(Foreign key)
Day{(Notnull) Time(Notnuil)
Time(Notnulil) Origin(Notnull)
Dest(Notnull)
3.
Busroute Journey
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HICET - Department of Computer Science and Engineering

3 1401 2000
4 2001 3006 ]
5 3001 9999

Create the above tables by applying the necessary constraints and populate the tables. Perform various DML, TCL
commands (Select, Insert, Update, Delete, Commit, Roliback, Savepoint, Grant, Revoke). Perform various
operation involving arithmetic operators, logical operators, comparison operators, character, number, date
functions. Perform various join operations on the tables Emp and Dept. Create Scquence Next_Empno Start with
8000 Increment By 1. Create view from emp table where job is salesman.Create 2 Procedure that lists all employees’
aumbers and names from the 'emp' tablc using a cursor. Create Procedure that selects an employee row given the
employee number and displays certain columns. Create statement-level triggers that display a message after an
insert, update, or deletion to the 'emp’ table.

Scenario 3

A new supermarket will be opened in 3 months. The owner wants to have a software to manage the supermarket
data (inventory, customers, sales,..). Design a database to insert, retrieve, update data. ex. When a product is seld
to a customer, the database changes may need to be done reducing the inventory. Real world need for creating
views. Provide different Users different roles for separate DB.

Scenario 4 .

Design database for university which should include details about student, faculty, course, department. Create,
populate the database, perform updates and retrieval. Create views and triggers that does not allow manipulation
during holidays. Provide different privileges to different users.

CO1: Use typical data definitions and manipulation commands

C0O2: Design applications to test Nested and Join Queries

Course ) o .

Outcome CO3:  [mplement simple applications that use Views
CO4:  Critically anatyze the use of Tables, Views, Functions and Procedures
CO5: Implement applications that require a Front-end Tool

Chairman, Board Of Studies Dean-Academics

Dean {(Acad-micsl
B + Sy
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Course
Objective

Unit

H

I

v

HICET - Department of Computer Science and Engineering

Programme Course Code Name of the Course
B.Tech 22A14003 DATA VISUALIZATION

W

Design and create data visnalization.

Conduct cxploratory data analysis using visualization.

Craft visual presentation of data for effective communication.

Design and evaluate color palettes for visualization design alternative.

Apply data transformation such as aggregation and filtering for visualization.
[dentify opportunities for application of data visualization in various domains

Oy e

Description

INTRODUCTION TO STATISTICS :

Data coliection methods, Descriptive Statistics Mean, Median, Mode, Inferential Statistics,
Random Variables, Probability Distributions, Normal Distribution, Sampling and
Sampling Distribution.

VISUALIZATION USING R

Overview of R, Descriptive data analysis using R, Data manipulation with R Data
visualization with R, R studio installation, Data manipulation with R (dplyr, data. table,
reshape2package, tidyr package, Lubricate package) ,Data Visualization with R {working
with Graphics,ggplot2).

WATSON STUDIO

Data visualization in Watson studio, Adding data to data refiner, Visualization of data in
Watson studio.

DATA ANALYSIS USING PYTHON

Introduction to python, Python scripting basics, Data types - introduction to Jupyter
notebook, Numpy and Pandas, Python and Anaconda installation , Pandas (text data, date
time columns, indexing and selecting data, group by Merge/join datasets).
VISUALIZATION USING PYTHON

Data Visualization tools in python ,Basic plots using Matplotlib ,Specialized Visualization
tools using Matplotlib . Advanced Visualization tcols using Matplotlib-Scaborn
functionalities ,Spatial visualization and analysis in python in foliwm ,Usage of Seaborn
functionalities ,Case studics.

Total Instructional Hours

o -
& U
w

Instructional
Hours

45

CO1: Know the history of data visualization and its connection with computer graphics.

CO2:  Students understand the foundations and characteristics of data, which forms the beginning
Course of the visualization pipeline.
Outcome <03 Understand the role of user interaction within visualizations, understand the visualization design

process,

CO4:  Students know some commercial data visualization packages with functionality.
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HICET - Department of Computer Science and Engineering

Name of the Course
LT VP C

Programme Course Code
B.Tech 22A14002 DATA VISUALIZATION LABORATORY 0 0 4 2

Course
Objective

Course
Qutcome

Design and create data visualization.

Conduct exploratory data analysis using visualization.

Craft visua! presentation of data for effective communication.

Design and evaluate color palettes for visualization design alternative.

Apply data transformation such as aggregation and filtering for visualization.
Identify opportunities for application of data visualization in various domains

R

Description of the Experiments

Data manipulation using dplyr package in R programming
Data manipulation using tidyr package inR programming
Data analysis using data. table package in R programuming
Data Visualization using R programming
Pandas — Indexing and selecting operations
Pandas -Merging operations
Exploratory data analysis for loan prediction dataset
Creating a data frame from dictionary and accessing the data using pandas packages
Data analysis and visualization for COVID19 dataset
. Creating different types of visualizations using python(matplotlib package)
programming

—-\DDO*—-]SJ‘\(J’I.ILWNF—

o=

Total Practical Hours 45

Upon completion of this course, the students will be able to

CO1: Know the history of data visuatization and its connection with computer graphics

CO?2: Students understand the foundations and characteristics of data, which forms the beginning of
the visualization pipeline :

CO3: Understand the role of user interaction within visualizations, understand the visualization design
process

CO4: Students know some commercial data visualization packages with functionality
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TEXT BOOKS:

T1: Abraham Silberschatz, Peter Galvin and Gagne, “Operating System Concepts”,
1 0th Edition, Addison Wesley, 2018.

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

REFERENCE BOOKS:

Ri: Andrew S. Tanenbaum, “Modern Operating Systems”, 4" Edition, Pearson Publications,

2019,

R2: D M Dhamdhere, “Operating Systems: A Concept-Based Approach”, 3" Edition,
Tata McGrawHill Education, 2017.

R3: Harvey M. Deitel, “Operating System”, 3rd Edition, Addison Wesley, 2003.

R4:  William Stallings, “Operating Systems - Internals and Design Principles”, gt
Edition, Pearson Publications, 2018.

PO&PSO | PO [ PO | PO | PO | PO | PO [ PO | PO | PO | PO | PO | PO | PSO | PSO
1 2 3 4 5 6 7 8 9 |10 |11 ] 12|71 2
Cotl 2 - - - - - - - - - 2 - 2 2
CcO2 3 - 2 -3 - - . 1 - 1 - 2 2
CO3 3 3 3 2 3 - - - 1 - 2 - 2 2
CO4 3 3 3 2 2 - - - i - 3 - 2 -
CO5 3 3 3 2 2 - - - 1 - 1 - 2 2
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HICET - Department of Artificial Intelligence and Machine Learning

CO3: Create CORPUS linguistics based on digestive approach (Text Corpus method) and
Check a current methods for statistical approaches to machine transiation.

CO4: Develop a Statistical Methods for Real World Applications and explore deep learning
based NLP.

CO5: Demonstrate the state-of-the-art algorithms and techniques for text-based processing of
natural language with respect to morphology.

TEXT BOOKS:

Ttl:

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

T2: Dantel Jurafsky and James H. Martin “Speech and Language Processing”, 3rd edition, Prentice Hall, 2009.

REFERENCE BOOKS:

Ri: Nitinlndurkhya, Fred J. Damerau “Handbook of Natural Language Processing”, Second Edition, CRC
Press, 2010.

R2: James Allen “Natural Language Understanding”, Pearson Publication 8th Edition, 2012.

R3: Chris Manning and HinrichSchitze, “Foundations of Statistical Natural Language Processing”,2nd edition,
MITPress Cambridge, MA, 2003.

R4: Hobson lane, Cole Howard, Hannes Hapke, “Natural language processing in action”"MANNING
Publications, 20195,

R5:  Alexander Clark, Chris Fox, Shalom Lappin, “The Handbook of Computational Linguistics and Natural
Language Processing”, Wiley-Blackweli, 2012

R6: Rajesh Arumugam, Rajalingappa Shanmugamani “Hands-on natural language processing with python: A
practical guide to applying decp learning architectures to your NLP application”. PACKT publisher, 2018.

— .

PO& | bo; | po2 | PO3 | pOs | POS | PO6 |POT |POS |POS | P PO | PO | pg0 | Pso

PSQ 10 11 12 1 2

COl1 3 3 2 2 2 2 2 1 1 2 2 3 3 z

CO2 3 3 3 A 2 2 2 1 1 2 i 2 3 2

CQ3 3 3 3 2 2 2 2 1 1 2 1 2 3 3

CO4 3 3 2 2 2 2 2 1 2 2 1 3 3 2

CO5 3 3 2 2 2 2 2 1 2 2 2 3 3 2

AN, BOARD OF STUDIES

CHAIRM
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HICET - Department of Artificial Intelligence and Machine Learning

Programme  Course Code Name of the Course
B.Tech 21AT6202 DEVELOPMENT OF MACHINE LEARNING
MODELS
1. To understand the need for machine learning for varicus problem solving

L T &P C
3 0 0 3

2. To study the various supervised, semi-supervised and unsupervised learning algorithms

in machine learning
To learn the new approaches in machine learning

e

Course 4

Objective problems by collaborativety working with data.

5 You can choose the tools you need to analyze and visualize data, to clea

Watson Studio provides you with the environment and tools to solve your business

nsc and shape

data, to ingest streaming data, or to create and train machine learning models.

Unit Description
INTRODUCTION TO MACHINE LEARNING
Machine learning Introduction-Types of Machine learning -Supervised,

Unsupervised and reinforcement-Over fitting and Regression-Classification-
Clustering-Parametric v§ non-Parametric models-Linear model

INTRODUCTION TO 1BM CLOUD
Introduction to 1BM cloud- Resources-IBM Cloud Infrastructure- Security-1BM

Cloud Foundry-Cloud Park for data- IBM cloud vs Amazon ctoud - Cloud Native
Storage and Data Service

I

INTRODUCTION TO WATSON STUDIO

Iil Introduction to Watson studio- Project ctéation- Storage- Access control- Prebuiit
Watson application- Watson Solutions- Catalog and govern data
MACHINE LEARNING IN WATSON

v Watson knowledge studio and Watson knowledge catalog-Watson Discovery

Services-Watson Auto Al-Watson Open Scale- visua: recognition- Watson API
NATURAL LANGUAGE PROCESSING

v NLP Introduction-Natural language Understanding (NLU)-Conversational Al-
Building blocks of chatbot-Watsen Assistant-Speech to Text -Text to speech.

Total Instructionai Hours

CO1:  Analyze methods and theories 1n the field of machine learning

CO2: Understand ap introduction to the basic principles, techniques

Instructional
Hours

43

Course CO3. Watson studio helps enterprises simplify the process of experimentation to deployment, speed

Outcome data cxploration and modet development and training

CO4: Demonstrate Al model.
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HICET - Department of Artificial Intelligence and Machine Learning

Programme Course Code Name of the Course L T P C

B.Tech 21AT16251 PREDICTIVE MODELING 3 0 2 4

i. To learn how to develop models to predict categorical and continuous outcomes, using such techniques
as neural networks, decision trecs, logistic regression, support vector machines and Bayesian nctwork
modeis.

2 To know the use of the binary classifier and numeric predictor nodes to automate model selection.

3 To advice on when and how to use each model. Also learn how to combine two or more models to
improve prediction

Course
Objective

Instructional

nit Description
U P Hours

INTRODUCTION TO PREDICTIVE MODELLING

I What is Predictive Analytics? - What does a predictive modcl do? - Descriptive 9+2(p)
v/s Predictive v/s Prescriptive Analytics - The need for a methodology CRISP-
DM (Cross-Industry Standard Process for Data Mining). [liustrative
program: Collect and understand the data

INTRODUCTION TO SPSS MODELER

IBM SPSS Modeler (Nodes, Streams), Manager Pane and Project Pane-
collecting Initial Data-Understand data- Set the unit of Analysis (DISTINCT,
AGGREGATE, SETTOFLAG)- Integratc data (APPEND, MERGE),
Relationship between a categorical and continuous fietd, Relationship
IE between two continuous fields. JHustrative program: Set the unit of analysis, for 9+4p)

the data

a) Remove duplicate records

b) Aggregate transactional data

c) Create flag fields and aggregate the data
Integrate data

a) Appending Report

b) Merge field
USING FUNCTIONS IN SPSS

Date and Time Functions-Conversion Functions-String Functions-Statistical
Functions, Measure of Central Tendency, Measures of Variability-Missing
Value Functions, Undefined and Biank Values Function. / Hustrative program:

[I1] Identify relationships in the dala 9+3(p)
a) Examine the relaiionship between categorical fields
h) Examine the relationship between a categorical and continuous field
Predict customer churn in telecom dataset
«} Build Mode! using CHAID
b) Examine the (HAID Model
¢} Apply the maodel to new data

RN

v DM Zﬁg,ﬂfy,%aﬁzvﬁ%
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CcO03 2 2 3 2 2 2 2 2 2 2 2 2 2
CO4 2 3 3 2 2 3 2 2 2 2 - 2 3
COs 3 3 3 3 3 3 3 3 3 1 3 3
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HICET - Department of Artificial Intelligence and Machine Learning

T2: Simon Haykin, "Neura} Networks- A comprehensive foundation”, Pearson
Education, 2003.

REFERENCE BOOKS:

R1: S8.N.Sivanandam, 8.Sumathi,S. N. Deepa "Introduction to Neural Networks
using MATLAB 6.0", TATA Mc Graw Hill, 2006.

R2: S. Rajasckharan and G. A Vijayalakshmi  pai, "Ncural Networks, Fuzzy logic,
Genetic algorithms: synthesis and applications”, PHI Publication, 2004.

R3: Timothy J. Ross, " TFuzzy Logic With  Engineering Applications”, Tata McGraw-
Hill Inc. 2000
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PSO 10 11 12 1 2

CO1 3 3 1 3 2 1 0 0 2 0 0 1 1 0

CcO2 3 2 i 3 2 3 0 | 2 G 0 2 1 1

CO3 3 3 1 3 2 i 0 i 2 0 ] i 1 ]

CO4 3 2 1 3 0 1 0 1 0 0 0 2 1 1

CO5 3 i 1 3 2 2 0 0 2 0 0 1 1 O
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HICET - Department of Artificial Intelligence and Machine Learning

TEXT BOOKS:

Ti:

Bill Franks, Taming the Big Data Tidal Wave: Finding Opportunities in Huge Data Streams with Advanced
Analytics, Wiley and SAS Business Series, 2012.

T2: David Loshin, "Big Data Analytics: From Strategic Planning to Enterprise Integration with Tools,
Techniques, NoSQL, and Graph”, 2013,

REFERENCE BOOKS:

R1: Michael Berthold, David J. Hand, Intelligent Data Analysis, Springer, Sccond Edition, 2007.

R2: Michael Minelli, Michelle Chambers, and Ambiga Dhiraj, "Big Data, Big Analytics: Emerging Business
Intelligence and Analytic Trends for Today's Businesses”, Wiley, 2013.

R3: P.J. Sadalage and M. Fowler, "NoSQL Distilled: A Brief Guide to the Emerging World of Polyglot
Persistence”, Addison-Wesley Professional, 2012.

R4: Richard Cotton, "Learning R — A Step-by-step Function Guide to Data Analysis, O‘Reilly Media, 2013.
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HICET - Department of Artificial Intelligence and Machine Learning

TEXT BOOKS:
T1: Practical Artificial Intelligence and Blockchain, Ganesh Prasad Kurmbie, Packt Publications, 2020

T2: S. Russell and P. Norvig, "Artificial Intelligence: A Modern Approachl, Prentice Hall, Third
Edition, 2009,

REFERENCE BOOKS:
R1: Andreas Antonopoulos, Satoshi Nakamoto, “Mastering Bitcoin”, O"Reilly, 2014.
R2: Roger Wattenhofer, “The Science of the Blockchain” CreateSpace Independent Publishing, 2016.

R3: Arshdeep Bahga, Vijay Madisetti, “Blockchain Applications: A Hands On Approach”, VPT, 2017
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HICET - Department of Artificial Intelligence and Machine Learning

REFERENCE BOOKS:

R 1-Stuart K. Card, Thomas P. Moran, Allen Newell The Psychology of Human-Computer Interaction,CRC
Press, 2017

R2: Bhatacharia ,Human Computer Interaction MC GRAW HILL INDIA

R3: Benyon David, Designing Interactive Systems, Pearson, 2013
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HICET - Department of Artificial Intelligence and Machine Learning

CO5 : Mine the opinions of the user social networks.

TEXT BOOKS:

T1 - Charu C. Aggarwal, “Social Network Data Anatytics”, Springer; 2011

T2 - Peter Mika, “Social Networks and the Semantic Web”, Springer, 1st edition, 2007.

T3 - Borko Furht, “Handbook of Social Network Technologies and Applications”, Springer, 1% edition,
2010.

REFERENCE BOOKS :

R1 - Guandong Xu , Yanchun Zhang and Lin Li, “Web Mining and moQ& Networking — Techniques
and applications”, Springer, 1st edition, 2011.

R2 - Giles, Mark Smith, John Yen, “Advances in Social Network Mining and Analysis”, Springer,
2010.

R3 - . Ajith Abraham, Aboul Ella Emmmméos Viéclav Snasel, “Computational Social Network
Analysis: Trends, Tools and Research Advances”, Springer, 2009.

R4 - . Toby Segaran, “Programming Collective Intelligence”, O’Reilly, 2012
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HICET - Department of Artificial Intelligence and Machine Learning

TEXT BOOKS:

1. Nina Godbole and SunitBelpure, Cyber Security Understanding Cyber Crimes,Computer Forensics and
Legal Perspectives, Wiley

2.B.B.Gupta,D.P. Agrawal,HaoxiangWang,ComputerandCyberSecurity:Principles, Algorithm,
Applications, and Perspectives, CRC Press, ISBN 9780815371335,2018.

REFERENCES BOOKS:

1. Cyber Security Essentials, James Graham, Richard Howard and Ryan Otson,

CRCPress.

2. Introduction to Cyber Security, Chwan-Hwa(john) Wu,J. David Irwin, CRC Press

T&FGroup.
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HICET — Department of Computer Science and Engineering

Programme Course Code . Name of the Course
B.TECH 21A16204 Sensors and Actuators

w
= -
=Ja~
w O

1. To understand the fundarnental concepts of Measurements And Sensors
2. To Design measuring equipment’s for the measurement of pressure force, temperature and
flow.

Q.Ewmm 3 To Generate new ideas in designing the sensors and actuators for automotive application
Objective L .
4. To Understand the operation of the sensors, actuators and clectronic control.
5. fo Design temperature control actuators for vehicles.
Unit Description gmww.ﬂw“”_am_
INTRODUCTION TO MEASUREMENTS AND SENSORS
Sensors: Functions- Classifications- Main technical requirement and trends
Units and standardsCalibration methods- Classification of errors- Error
i analysis- Limiting error- Probable errorPropagation of error- Odds and 9

uncertainty- principte of transduction-Classification. Static characteristics-
mathematical model of transducers- Zero, First and Second order transducers
Dynamic characteristics of first and second order transducers for standard test
inpuls.

VARIABLE RESISTANCE AND INDUTANCE SENSORS

Principle of operation- Construction details- Characteristics and applications
i1 | of resistive potentiometer- Stram  gauges- Resistive  thermometers- 9
Thermistors- Piezoresistive sensors  Inductive  potciitionicier- Variable
reluctance transducers:- EI pick up and LYDT

VARIABLE AND OTHER SPECIAL SENSORS

Varizble air gap type, variable area type and variable permittivity type-
11i | capacitor —microphonc Piczoelectric, Magnetostrictive, Hall  Effect, 9
semiconductor sensor- digital transducers-Humidity Sensor. Rain sensor,
climatic condition sensor, solar, light sensor, antiglare sensor.

AUTOMOTIVE ACTUATORS
Electromechanical actuators-  Fluid-mechanical — actuators- Electrical
machines- Direct-current machines- Three-phase machines- Single-phase o

v . . . . .
alternating-current Machines - Duty-type ratings for electrical machines.
Working principles, construction and location of actuators viz. Solenoid,
relay, stepper motor ete
AUTOMATIC TEMPERATURE CONTROL ACTUATORS
v Different types of actuators used in automatic temperature control- Fixed and 9
variable displacement temperature control- Semi Automatic- Controlier design _
for Fixed and variable displacement type air conditioning system ]
Total Instructional Hours 45
T COL: | List common types of sensor and actuators used in vehicles. - N
; e e ; raeasurement of pressure force, iemperature and
e | O | Desigp g prent s B IR
; o e T omotive application
Outcome flow. . .Mlmﬁmmwmm.a ¢ (be Sensors Imwm wmﬁw_:.,,..ﬂwmﬂmﬂl@lwﬁbllll|

Crenerate pew 1deas i G82 —




1 0 [ ¢« T 0T o 0 0 0 Z H Z I 3 SO0
z o [ [ 2T o o 1 0 ¢ 0 7 z 1 ¢ 7%
z T | 2 | z {01 ¢ i 0 ¢ z z z ¢ ¢ €00
7 T Tz 1 o1 2 N 0 3 Z z Z i 5 20D
3 c T o ¢ lo | ¢ 0 0 0 z ¢ 3 ¢ 3 10D

z I
0Sd | osa | CH| M| O

1 08d
0d | 0d | 04 60d | BOd | LOd| 90d | SOd| vtOd | £€0d | Z0Od | 10d 20d

"TTOT “SIYSI[qI UNBWIUDH-YLOAIINNG IBIASSTT ‘UOHIPT

WL ,eancadsiag FunsauIBuyg ny- $o1H0103F AATIOUIONY Surpueisiapun),, ‘SUSqGRY WeHIM b
£00TPYT BIPU] [IRH 900UBLG "UCHIP PUZ * SIONPSUE] | PUR SIOSUSS |, "(]'SIQEUEHT] ¢

TRUOTIEL I

VS $0O0T ‘Uonipy PNy ,‘StISISAS SOIUOIO[ PUE [ed1393[ QAHOWIOINY,, ‘UOIUS(] WO 7
€107 "YS[ ‘fey 2onualg " «SOTUQIIDATH pUE [2D11103{] 9ANOWOINY ,, ‘URBILISPIRY] (] SAWE] 1
*SA00T ADNAYFATH

STERLTO-8S9-€-8L6 “ON NESI ‘L00T “UOUIPY WS DAL PLGAH pue Sunpomian

‘SJuluOdIIOT) PUR SWISAS SIIUONIS]T 2ANOWOINY PUE $ILNIDIY sANoWOoINY yosog ‘t

00T "HQWD 4osog 1120y "UOHIPT 19 °, JO0qPUEH SANOWOINY Ysog « ASlIequuTY rEl[im "€
100THIPH 9onualy “ wajsAg 1omdimor) pue $o1uond|g sAnowWoy |, ‘Apuelg 11290y ‘¢

"6 10T "S19YSIqng |[TH MeIn0y

ABIANYSSURBY U1[3920(] "0 182w {J1S) UoNIP Y1 [SWSAS JUISINSEA 8,UT[2qa0(] '}

$H004d LXAL

'SO[ANA 10F S101EMIDE [oN1u0d aunjeladwal uBisa] | <O

[OHHCI UORDI[D PUE SIOJENIIR '$10SUASAY] JO uonesado i) pursIapu) w00

Burisauibug pup 2ousios 423ndwoy fo wauindaq - 13014




HICET - Department of Computer Science and Engineering

Programme Course Code Name of the Course

I. T P
B.TECH 21Al6205 Robets, bots and communication 3 0 0

W

. To Learn and understand the basic concepts, history, evotution and anatomy of Bots and
its applications.
Course 2. To know the difference between robots, bots and robotic process automatton,
Objective 3. To Understand the various commurication protocols used in Industrial robots.
4. To Understand the operation of the sensors, actuators and electronic control.
5. To Design temperature control actuators for vehicles.

Tnstructional

Unit Description Hours

Introduction and Major Platforms

Bots, Difference between bots and RPA, The Bot Revolution and Evelution,
Stages of Bot adoption, Bot Types — Personal Vs Team Bots, Super Bots Vs
Domain Specific Bots, Business Bots Vs Consumer Bots, Voice Vs Text Bots,
Net New Bots Vs Integrations Exposing Legacy Systems The Business Bot
Platform: Slack, The Consumer Bot Platform: Facebook Messenger, The
Voice Bot Platform: Alexa, The Teens’ Bot Platform: Kik, The Legacy Bot
Platforms: Email, SMS, How to Choose a Platform

Bot Anatomy
Bot Anatomy — Breaking Down Bots — Core Purpose and Functionality, |
1f | Branding, Personality, and Human Involvement: Branding — Visual Branding, g
LLogo, Stickers, Images, Naming; Personality ~WordsBot, Poncho, Expressing !
Your Personality, Human Intervention

Conversation _

Onboarding, Functionality Scripting, Deccoration, Acknowledgment and
Confirmation,Consistency, Reciprocity, Team Versus Private Interactions,
Error Handling - Course Correction, Human Intervention, Restarting the
Conversation, Redirecting to Another Bot, Keeping It Consistent, Learning
from Your Bot’s Mistakes, Help and Feedback

III

Designing and Testing

Designing a Bot with Botsociety, User Testing - Prototyping a Mockup Bot,
v | Planning the Test,Creating Tasks and Discussion Guides, Recruiting 9
Participants, Setting Up the Environment,Moderating the Sessions, Analyzing
the Data, Improving and lterating.

Bot Building Overview

Bot Architecture, Bot Building Technologies — Visual Authoring Tools and
Integrated Development Environments (IDEs), Artificial Intelligence (A}
- Services, Software Development Kits and Bot Frameworks, Picking the Right
Tool-Case study (Bots to book tickets to Events/Shows, Use Chatbots to find
products, check inventory and recommend items)

Total Instructional Hours 45

e —

and the dference bewween £000ts, bots and robotic process atomation.
— ; oot applieations o ————
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HICET - Department of Computer Science and Engineering

DEPARTMENT OF AIML

HONOURS WITH SPECIALIZATION
(CYBER PHYSICAL SYSTEMS)

-



'SdD i siwdwaambar 1ake [posLyd Sy smuizR | <00

SdO Ul Iomjau uoledIuniLiuod jo toneiado o4) 31e3NSsAl] | p00)

SdO ut Adojodor y1omiou o) sjesny] 0D

SHOMSUIRY S UL S1USHDLNDAIT AYIseded HOLBIMUNLWOD A1) ILI0GR[T | 1200

SWaysAS [eo1sKyd 19q4D Ul LONEIUNUWILIOD Jo soseq oyy azioweIRy) | 1100

ARUODIN()
5107y

5 4

SINOY [BUONIILYSUY {810,

Funndwods Ul uoIEdUMUTIOD

SAmdRIBII  10)  Swipod  pouuey) Suipod  jouueyd pPRIUALIO-jONU0))
‘BUTPOOIP [AUURYD SIEMB-SOIWEUAD [RIISALJ ‘ased pamgLustp pue ases jurod
-o1-jurod 1§40 U1 uIpos 20In0g “uonE[Npour sandepy ‘SdD) ul 1Ke] [eaIsAyg
SdD t0] uIsa(F 13Kery feonskyg

FULNOL ISEINMU ILME-SONURUAP w2sAg “Sunnos pajusLo
uOnBWNSY BUINPIYDS PIseq HOPEULOU} ‘Sulnpayos 19pON ‘Burnoisiaoad
apoj “Koytod Fuinpayas jo voneziamde "Sd0) 10} SUI[Jopoul WdISAS PLIGAH

Sd D 10§ uonpeIad() yromgaN uonNENUNUIEC)

Al

"foxuod eumdo ur wonedtdde sy pue Aioay) uoIsioap wea “AJojodog
Jo uonezIundQ ‘uonouny 5A1392{qo JO UOLBNULO,] ‘udisap AJojodo uo paseq
uoneziundQ sanpsooid uoneziwndg sjurensuos uS1Sap pue SHI0MIBY WM
udisoq ASefodey yaomjaN

~ Axo[duwiod LoNESTUNUIWOD [0S} SWS)SAS |
QUSPIOOIS pexIomIdN "Adonus UouuRyg JO uOINPAI SWLISAS INSBYD0IG
ANNIQRIS  ISWRISAS  2NSEY0Ig uoneunsy  SwaisAs  ouseydolg Aiqerg
SIPPOW SUSIUIULINR( "S[OPOJA 2iseq UONEIIUNIUKIOD 10j satdojopoyIaN
sywBunabay Hpede) uopesunwumos)

IIt

11

syI0M)aU
10QOI pue SYI0MIAU Jomod ‘SuIIsAs Teo1sAyd 1oqho [eardA ] ‘fonuon Tetundo
pue AJI[Iqe[[013u0d *ATIIqRAIaSq() ‘SUIAISAS [eolWeuAp pa[jonuos Jo Sujopoy
SUIISAS w100 [201d4) pue Sunyiomyau ‘uoB[MpOUr ‘BUIPOI S3IN0S SjRULRY)
WD *S2MSEIUL UONBWIOJU] UOHESIUNUWILIO.) JO SHSBE "'SdD ® JO Sjudway

$dD Jo sarseq

sanoy
[BucnINISUY

uonduasaqg

imn

e
A=

"SdD Ut uotRIado SI0MIOU UOTIBI [UNUILOD T inoqe sydisut ued o1y

frmi
N

"SdD ut udisap Jakv| jeotshyd sy Apmis 03¢

"Sd0 ut udisap AGojodor s1omiau oY) Apms oL'¢
'SdD Jo siuswdambal Ayoedes uoneotuntiwios Yl puBISIAPUN O] g
"SWNSAS FeoisAyd 12g4o jo $218kq Ayl PIWF 0] ]

2AdalqQ
3s.Ino>)

SdD 10} gonEIURWIWO) B0T9IVIT HOAL'd
ISANOD) 33 JO IwWeN apo)) 3sInoy) suinre13oa4

Bupsawibug pun aouaidg 4anduio] fo yuswizandag - 1971y




HICET - Department of Computer Science and Engineering

TEXT BOOKS:

1. Li, Husheng, “Communications for control in cyber physical systems: theory, design and
applications in smart grids”, Morgan Kavfmann, 2016.

2. Ferrari, Silvia, and Thomas A, Wettergren, “Information-driven Planning and Control”,
MIT Press, 2021.

Reference Books

1. Hu, Fei., “Cyber-physical systems: integrated computing and engineering design”, CRC
Press, 2013.

2. Rodrigues, Joel JPC, and Amjad Gawanmeh, eds., “Cyber-Physical Systems for NextGeneration Networks™,
1GI Globat, 2018,
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HICET - Department of Computer Science and Engineering

Reference Books:

1. Yitin Mo, Rohan Chabukswar and Brano Sinopoli “Detccting Integrity Attacks on SCADA Systems” in IEEE
Transactions on Control System Technology, Vol. 22, No, 4, 2014,

2. F. Pasqualetii, F. Dorfler and F. Bulio “Control Theorctic methods for Cyber

Physical Security”, in [EEE Control System Magazine, pp. 1 10-127, Feb. 2015

PO& PO | PO | PO
PSO PO1 | PO2 | PO3 | PO4 | POS PO6 | PO7 | POS | POY 1 1 12

Co1
CO2
[Cco3
CO4
CO5

PSO | PS5O

(=]
-

IRy RS

2]

R e
— | P2 [l | = | 0
(ISR RPN | o B
— | [ [ — | 1D
— e e e
Lid [ d fre I | =

[FERNFE IS LS § AV
SRR RR AR
Ld (a2 |t | T
— 1 [ [ b
v P [ | = | B2
[ BN SURRVES Lo e
Ld | L | e | g | e




HHADAA FONIIN

"TALY 40 INHIW.LAVdIAd

bulisauibuyg pup 8audpds uandwo] fo uswirindag - § IOIH




HICET - Department of Computer Science and Engineering

Programme nczammﬁcnm ZmEm::rmﬁcE.ma rﬂw

B.TECH 21A16602 Foundation of Artificial Intelligence & Machine 3 6 0
Learning

1. To Study about uninformed and }leuristic search techniques.

2.To Learn techniques for reasoning under uncertainty

3 To Introduce Machine Learning and supervised learning algorithms

4 To Study about ensembling and unsupervised learning algorithms

5. Learn the basics of deep learning using neural networks

w0l

Course
Objective

Unit Description Instructional
Hours
PROBLEM SOLVING
Introduction to Al - AI Applications - Problem solving agents — search
I | algorithms — uninformed search strategies — Heuristic search strategies — Local 9
search and optimization problems _adversarial search — constraint satisfaction
problems (CSP)
PROBABILISTIC REASONING
Acting under uncertainty — Bayesian inference — mnaive bayes models.
Probabilistic reasoning —Bayesian networks - exact inference in BN -
approximate inference in BN — causal networks.
SUPERVISED LEARNING
Introduction to machine learning — Linear Regression Models: Least squares,
single & multiple variables, Bayesian linear regression, gradient descent,
m | Linear Classification Models: Discriminant function — Probabilistic 9
discriminative model - Logistic rogicssivi, Peobabilistic gencrative model
Naive Bayes, Maximum margin classifier -- Support vector machine, Decision
Tree, Random forests L |
ENSEMBLE TECHNIQUES AND UNSUPERVISED LEARNING
Combining multiple learners: Model combination schemes, Voting, Enscmbte
v | Learning - bagging, boosting, stacking, Unsupervised learning: K-means, 9
Instance Based Learning: KNN, Gaussian mixture models and Expectation
maximization .
NEURAL NETWORKS
Percepiron - Multilayer perceptron, activation functions, network training —
gradient descent optimization - stochastic gradient descent, error 9
backpropagation, from shatlow networks to deep networks —Unit saturatton
(aka the vanishing gradient problem) - Ret.U, hyperparameter tuning,

batch normalization, regularization, dropout

I

Total Instructional Hoors 45

col _ Use appropriate search algorithms *EEEQB solving

_,

Course # CO2: | Apply reasoning under uncertainty

p (20 | Appry reasoniiig Wome e — s
TCO3° T Build superviscd learning models
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HICET - Department of Computer Science and Engineering

Programme Course Code Namie of the Course
B.E 21AT6601 Introduction to Databases

e
o
o> g
R

1. To understand the role of data, files and databases in information systems and learn the
fundamentals of data models

Course 2. To study SQL and relational database design
.. 3. To represent ER diagram for any customized applications
Objective .
4. To understand various normal forms
5 To understand the fundamental concepts of transaction processing, concurrency control
techniques and recovery procedures
. L Instructional
Unit Description
Hours

INTRODUCTION TO DATABASE SYSTEMS
Introduction to database system, Characteristics of the Database Approach,
1 Advantages of using the DBMS Approach, History of Database Applications. 8
Data Models, Schemas, and Instances, Three-Schema Architecture and Data
Independence, Database Languages
RELATIONAL DATABASE
Structure of Relational Databases, Database Schema, Keys, Relational Query
Languages, The Relational Algebra
II  introduction to SQL: Overview of the SQL Query Lunguage, SQL Data Definition, 10
Basic Structure of SQL Queries, Additional Basic Operations, Set Operations, Null
Values, Aggregate Functions, Nested Subqucries
Join, Views, Integrity Constraints, Triggers
CONCEPTUAL DATA MODELING
Using High-Level Conceptual Data Models for Database Design, Tintity Types, Entity
Sets, Attributes, and K.eys, Relationship Types, Relationship Sets, Roles, Weak Entity

Ht Types. ER Diagrams, Naming Conventions, and Design Issues, The Enhanced Entity- ?
Relationship (EER) Model: Subclasses, Superclasses, and Inberitance, Specialization
and Generalization.
NORMALIZATION THEORY

. Functional Dependencics, Normal Forms Based on Primary Keys, Boyce-Codd 9
Normat Form, Multivalued Dependency and Fourth Normal Form, Join Dependencies
and Fifth Normal Form '
TRANSACTION MANAGEMENT
Transactions: Transaction Concept, A Simpte Transaction Model, Transaction
Atomicity and Durability, Transaction Isolation, Serializability, Transaction Isclation

Y and Atomicity 9
Concumrency Control: Lock-Based Protocols, Deadlock Handling, Multiple
Granularity
Recovery System: Failure Classification, Recovery Algorithm

Total Instructional Hours 45

COl:  Understand the functional components of DBMS and datamodels
CQO2:  Ablc to write SQL queries
f&g,wﬂ ﬁOw Z,&iﬁn a system and design ER diagram and Retational Schema
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Hindusthan College of Engineering and Technology
(An Autonomous Institution, Affiliated to Anna University, Chennal
Approved by AICTE, New Delhi& Accredited by NAAC with *A’ Grade)

Valtey Campus, Pollachi Highway, Coimbatore, Tamil Nadu.

LA

HICET
DETAILS OF CHANGES CARRIED OUT IN CURRICULUM & SYLLABUS
CBCS PATTERN
UNDERGRADUATE PROGRAMMES
B.TECH ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING (UG)
REGULATION-2019
For the students admitted during the academic year 2020-2021 and onwards
SEMESTER I -20 Credits
S.No| Course Course Title Course | y | 1| p | ¢ |cIA| ESE | TOTAL
Code Category
THEORY
1 19HE1101 | Technical English HS 2 1101] 3 23 75 100
2 19MAI101R | Caleulus BS 3 1| 0] 41 25 75 100
THEORY & LAB COMPONENT . .
3 19PH1151 | Applied Physics BS 210123} 30 50 100
4 19CY 1151 | Chemistry for Engineers BS 2 02131 50 50 100
Object oriented
5 19CS1152 | programming using 1C 2 023 ] 5 50 100
Python

Basics of Electron devices ES 7 ol 213 50 50 100

6 19EC1154 and Electric Circuits

PRACTICAL

Language Competency

Enhancement Course - [ HS 0o 21100 0 100

7 ISHE1071

MANDATORY
8 19MC1H191 | Induction Program MC 0| 0|00 0 0 0
9 19HE1072 | Career Guidance — Level | EEC 210107 0100 0 100
10 | 19HE1073 | Entreproncurship & EEC | 1{o0l9o]o0]t0l o | 100
Innovation
Total Credits 16 | 211020 550 350 900

SEMESTER {1 — 22 Credits

i S.No | Course Course Title Course | , 1 vl p|clcia| ESE % TOTAL
L Code Category

mv THEORY |

“__ H ’ JouE210] | Business English for as |2 l1lel3f2] 75 , 100

Enaineers
Differential Equations

/ H 5?35» 72?5% Klgebora

NENT
..—.m EORY & LAB OOZ_:vo - WOO
_.r — | s |_, 2 M m, L é«ﬂ\@f.

v 101 41 25 75 100
R
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6 | AT

e

PRACTICAL
6 | 19AI4001R | Database Management pc loloi3li1s| 50| 50 | 100
System Laboratory
7 | 19A14002 wma Visualization IC 0 10| 3115! 50 | 50 100
aboratory
MANDATORY
Value Education - Esscnce
8 19MC4191 | of Indian Traditional MC 2 010 0 O 0 0
Knowledge
9 19HE4072 | Career Guidance- Levet IV EEC 2 0 0 0 100 t] 160
10 19HE4073 | Ideation Skills EEC i 0 0 0 100 0 100
Total Credits 18 1 | 10] 19 | 475 425 900
SEMESTER V -24 Credits
S.No | Course Course Title Course | v | v | p| ¢ |CIA| ESE | TOTAL
Code Category
THEORY
i 19A15201 | Computer Networks PC 3ol of 3| 25| 75 100
2 19A15202 | Data Analytics PC 3 1] 0 3 25 75 100
3 | 1omEsig: | Management Information HS |3 ol o] 3] 25/ 75 100
System
4 19A153** | Professional Elective- 1 PE 3 0 0 3 25 75 100
THEORY & LAB COMPONENT
s | LoaTs2s) | Object Oriented Analysis pc |2 loi2]3]50 | 50| 100
and Design
6 19A15252 | Introduction to Design IC 210 273 50 50 100
Thinking
| PRACTICAL
7 19AI15001 | Networks Lab PC o lol3]15! 50 50 100
8 19A15002 | Data Analytics Lab PC 0 0 3115 30 50 100
o | 19a15701 | MOOC/ndustrial EEC o |6 12| 1 [1w00] 0 100
Training / Seminar
10 | 19HES5071 | Soft Skills-I EEC tloloy 1 l100] 0O 100
11 19HE3072 | Design Thinking EEC 1 0|0 | 100 0 100
Total Credits 18 012 24 | 600 500 1100
SEMESTER Vi-24 Credits
—
S.No | Course Course Title Course | y | 1 p| ¢ |CIA| ESE | TOTAL
Code Category
THEORY
i 19A16201 | Theory of Computation PC slolol 3] 2s 75 100
2 19A16202 | Development of Machine 1C 310100 3 25 75 160
- Learning Models ]
1 | 1oA16203 | Natural Language pc 13toloel3las | 75| 100
Processing {
L . . 75 ; 100
A\ 19AI6Y | Professional Blective- 1 PE l3tlotol 3215 i 1o |
B R T T T W
GHxA** | Open Blectivel % —— -
L {FORY & LAB COMPONENT — -
lll.lIl.lI.lIl.lIIllI-Jll.IIlll i 4 30 50 10 V
e i : ! E\w 012 SR - -
| loAl625) | PredictiveModeling | e
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PROFESSIONAL ELECTIVE 11

Course .

Code Course Title L T] P C CIA | ESE | TOTAL
19A16301 | Neural Networks 3 0| 0 3 25 75 100
19A16302 | Big data Computing 3 0| 0 3 25 75 100
19A16303 | Al in Blockchain 3 0 0 3 25 75 100
19A16304 | Human Machine Interaction 3 01 0 3 25 75 106
19A16306 | Foundations Of Data Science 3 gl 0 3 25 75 100
19176308 -

Web Development - 1 o lol 3 3 so | 50 100
PROFESSIONAL ELECTIVE 1I
om,uwn Course Title L !T| P! € | CIA | ESE | TOTAL
19A17301 | Computer Vision 3 0 0 3 25 75 100
19A7302 Intelligent Multi Agent and Expert 3 ol o 3 25 75 100
systems
19AF7303 | Cognitive Systems 3 0 O 3 25 75 100
19A17304 | Quantum Computing 3 01 0 3 25 75 100
19A17305 | Web and Social media mining 3 0 O 3 25 75 100
191 -
91T7307 | Web Development - 11 o lol 3 3 50 | 50 100
PROFESSIONAL ELECTIVE 1V
Course Course Title L |T|P| C | ClA|ESE | TOTAL
19A18301 | Computational Neuroscience 3 0| O 3 25 75 100
19AIR303 | Network Science and Modeling 3 01 0 3 25 75 160
19A18304 | Reinforcement Learning 3 0o O 3 25 75 100
19AI18305 | Stream Analytics 3 0| 0O 3 25 75 100
19A18311 | Advanced Social Networks 3 0| 0O 3 25 75 100
191T8314 | Web Development - HI olol3 3 50 | 50 100
PROFESSIONAL ELECTIVE V
OMMMM.W Course Title LiTt!l P! ¢ | cCiAa | ESE | TOTAL
19A18306 | Soft Computing in Medical Diagnostics 3 0|l 0 3 25 75 100
19A18307 | Pattern Recognition Algorithms 3 0| 0 3 25 75 100
19AI8308 | Graph Analytics for Big Data 3 g O 3 25 | 75 100
19AI8309 | Optimization in ML 3 001 0 3 25 73 100
19A18310 | 5G Network 3 1] g 3 25 75 100 i

Course THR

e
Cyber Gecurity and Inteliigence s
w_wmmgﬂww ?m..&ﬁwom - s
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HICET — Department of Artifical Intelligence and Machine Learning

CO3: | Demonstrate the brain organization using networks and some learning algorithms

CO4: | Discuss information representation and related competitive dynamics in neuronal tissue

CO5: | Apply the system-level models to explore the brain process.

TEXT BOOKS:

T1:

Fundamentals of Computational Neuroscience, Thomas Trappenberg, OUP Oxford; 2nd
edition, 2009.

T2: | An Introductory Course in Computational Neuroscience, Paul Miller, The MIT Press; 1st
edition, 2018.

REFERENCE BOOKS:

R1 [ P. Dayan and L.F. Abbott, “Theoretical Neuroscience: Computational and Mathematical
Modeling of Neural Systems”, MIT Press, 2001,

R2 | E. Kandel, “Principles of Neural Science”, MeGraw-Hill, 2000.

R3 | F. Ricke, D. Warland, R. de Ruyter van Steveninck, and W. Bialek, “Spikes: Exploring the
Neural Code”, MIT Press, 1997.

R4 | https://www.coursera.org/learn/computational

RS | https://www.edx.org/course/computational

/uf/ AN
Chairman, Beard of Studies Dean —Academics

Dean lAnadey




‘[epowt pue jromau Jendwo)) jo suonedsyidde snowea Jo SUIPUBISIOPU[] | SO

S[SPOW YIOMIU SNOLIEA JO S[1BISP SULINSESU JUI[EdS 34} JULOAXT | (HO) 3moNNQ

"SISA[eUE puB JUIyojeLI YI0MISU ISTIGOI 10} SPOYIOl UOWTIod ayy pueysispun] | 00 asIn0))

“BUI[APOUI JHOMIAU SROLIBA JO UOIEPUNO) oY) PUBISIapU[] | 1200

"9OURIDS JIOMIBU JO §100dsE [2ORAI0aY) AP JO FUIPURISIDPUN | TOD)

St SINOH [BUOT}INIISUT [BJO ],

ssaupsnqoy Sunewrsy
6 :Apmig 3580y -33uBIdf0 |, AInfIe,{ pue Yoeny Surziundg -ssensnqoy Surping A
~13POIA Suryouelg ~j3pojy uoneSedold ainjre, -samjre,y Suipeose)) Surjopoy

uonRa(]
6 SPON-SYUI'T [EUIUL-SSIUSANOBINY |ETHUL-SNIOMIGN SUIAJOAF-9SEYJ 99JJ-0[E0S
~UOHESUSPUOD) UTRISULT-DS0g-UOLIBOTIqN] JFNUSIOS © JO SSAWL] SY1-USWNI0(

GO € JO SSAUL] 3G -$5oULL] SULINSLIN-]OPOIA SPqeIeg-TUCOURIg Ay |

Al

uonnqLasIq
20133(] AXRINIQIV YlIM SYIOMISN Supesousy) -A11[esIaAny -0l 4-9[808
6 3O SUIUBSIA SY I, ~SHIOMIDN 331,]-0[EIS pue smeT Jomod -Aadord say speos 111
SYI-ULIoLYS0D) unelsni)) ~uoneIedag Jo 9a1859(T XIS-SPHOAL [[BLIS-UOCSSIO]
10N 972 SYIOMION [y~ UonNqUISIP uosiod pue [eroury -SYIOMIAU WOPUBY

JUSIIIB0)) TULI3ISN]Y) -SSOUPSIOSULO))
SIOUEISK(] PUE SYIBJ -SHOMN SHMedig -SYI0OMIBN PAIUSIOA ~UOHNGISIC I
aaf3a(] pue 9a13a(] aSeroAy 9a185( ‘sydein pue syomiaN ‘L10ay) ydein

“Jordu] SynUSKS -tordur] [B51508 ~aIneN feuonemdwo)‘amen
6 [BOTIBWSPE PUR SARRINUENE) ‘QMIBN USALL] Bie(] [eoLiduwyg 1
-3IMEN AreuldIosIPISIUT--30uSI0s NI0MIaU JO SONSLISIDRIBYD 31 ], : USTONPOIIU]

SINOH uondrsaq nun
[euonINI)SU] s :
"BUNOPOUI 0MIDU Jo sUoneondde ) YlM IB[[IUB] 2G 0], °C
‘yorordde Fuumseowr pue s11uSIos 0} ansodxa pauie3d oA  § 2An29[q Q)
"S10108] Bul[eds Sulsn £q syI0MIdU WopUERY ut a3pa[motny| paures sAey ¢ 251110 3
"Suljapows spomisu pug Arosy) ydein JO UonepUNO; 5] PaqLIOSIP AR 'Z
“BUI[[OPOKE PUE 35108 JIOMISN Y3 (M eirurej og
€10]0|¢ ONITEGOW ANV AINAIDS STAOMLAN £0E8IV6I HOHL ¥
dldlLlT 35IN0)) ) Jo dWEBY 3p0)) asan0) JWWEITOL ] |

Guraivs7 aurgooyy pup POVGLIYZIY JOILY2AY JO FUPALIVA T — LI




HICET — Department of Artifical Intelligence and Machine Learning

TEXT BOOKS:

Ti:

Albert-Lasz16 Barabasi”Network Science” 21 July 2016.

T2:

TED G.Lewis “Network Science” —Theory and Applications”Wiley Publicatiions,2008

REFERENCE BOOKS:

RE:

“Network Science: Analysis and Optimization Algorithms for Real-World Applications” Carlos Andre
Reis Pinheiro,Wiley, 2022

R2:

Henry Hexmoor “Computational Network Science-An Algorithmic Approach”-2014

AL - BEICH

WL L e T A .




T Ui suopedjdde pue ssnbiuyaa) pasurApE JUSLING SZIF020Y 50D

53580 X3[dWI03 2I0UI 0} B[IULA WO SPOOM JUSIPEIS Korjod ouf noqe SZUBIIWE] | (#O)

szonnjos pue syse) BuzLIed| uoneNwI AIo[AXy | (£0))

[ONIU00 [BISSB[D 9AI0S 0} SpOYIW JB[NQE} Yim MIOM puE puBlsispun] 0] AMIqy

suonnjos eunxoidde
swisjqoad | 170D

moedpnQ)
IsIN0D)

T Ul pasn S3LIeIGl] PUB SPIEpUE]S

3poo SuIMO[[o] SUIYILIOB| UL Jusws[dWl PUB IoMaMIeL] Ty S puesssopupy | OO

) 4

SINOJ] [BUONINIISUY [B)O ],

swajqoid plrom-[2al Joj Ty Sulljddy Ty ur oI ‘$83001 UOISI(T AOKIEN
J[quAISSqQO Af[enred ‘SumLIEaT JUSWINIONUIY Wwedy-nmp  ‘Surures[-e1ey
suoneMddy pue saoueApY 1SSy

(DdAd "OdYL “0dd) Wpeid Kotjod paoueApy

LV OTV) spowsw oPud-1010Y YoIeds Aorjod osuseyools pue wiyoge
HOYOAINTHY ustpein Lotjog elueA ‘spoijewr paseq-£orjod 0} uopsnponu|
uoneziwundo o104

Al

"SJURLIEA

A pue SUHLRYT-O) ‘YSUVS - Spoysur [oRUOD (1L ‘spoylauwl uoyen|eAs
(L PUe D ‘d( 30 M3l payiun ‘siorewnss dais-y (VAL pue (1)L )AL
MIIAIGAQ "UORJIPAIY 9214 [OPOW 10§ SPOYRN OHED IO labieliabite)
SPOURIA doualyrq Jelodwa] Burdwes souepoduy Bumdp Lorjod
330 pue Lo110d UQ ‘[o1U00 0J1BD SO ‘OfIE) QUOJA] HSIA AIOAD DU JISIA ISIL]
“TY 99 [3POW JO] SPOLYISUL O[IE]) SIUOA JO MIIAIBAQ) & SPOYIDIA OIR)) SO
S}Iom3sti-0) puB SpoyIew Jenge |

I

“90UIPUAIIPUI PUE UOIIL[ILIO))
‘SUOHNQLOSIP feuldew pue [RUONIPUCY “Jujof ‘sajqeireA wopues afdnpnue
pue ol jo sydesuo) ‘uopeivadxy ‘SI) S4Qd ‘ANd ‘solqelIRA WIOpURI
Jo sidaouos “Ayiqeqord jo sworxy - sidsouod AjIpqeqoad Jowd AN[iqeqolg

I

(moglrosua ] /se1at/uoyniy) Tof Ul pasn someIqr]
PUe sprepuels opo) ‘uonenoidxy ‘sa uongiojdxy ¢ suonenby uvwag
PUE SUORIUR SNJEA ‘S30T[0d ‘SS390.J HOISION( AONIEJ pue yIomswer] Ty
Sutge ‘SunueeT juswIOFUIY JO $OIseq pue UONINPOJU] UOHONPOIIU]

SINGH

[euopRISUY

aodriosaq

nug)

SWa]qoId [01JHOD [RDISSRIO SATOS 0} SOOI Te[nqe} Yiim SIom pue puelsIspun

T ut suonestidde pue sanbruyss) pasueApe UL aZ[u300ay g

"SUOHIN[OS pue syse) Burures| uoneyw; a10pdxy ¢

$9580 X}dwod S10W o] vfjiuEA wol spoow wRIpeId Aonjod o ures| ¢
suonnjos stewrxoidde

o

"TY Ul pasn SSLreIq| pue SpIepue)s apod FUIMO[[0f SURjILOS[E UOUIUOD

wewddy pur Ty ay3 punyeq sapdnuwd 2100 oy pue syse) Ty SULOP 0] MOY WIBYT] ']

2An2{qQ
asno)

€

ETGATE | L UETTERNT] GTENT | FOESIVOI

PILd

0
d| L

T

ISIN0)) 3] JO ey 3p0) 3sIno) MW EATOIJ

R PG BT ST JO FUPMINCAIT ~ LTI




HICET — Department of Artificial Intelligence and Machine Learning

TEXT BOOKS:

T1: | Richard 8. Sutten and Andrew G. Barto, "Reinforcement learning: An introduction", Second Edition, MIT
Press, 2019

T2: | Kevin P. Murphy, “Machine Learning: A Probabilistic Perspective".

REFERENCE BOOKS:

RI: Li, Yuxi, "Deep reinforcement learning.” arXiv preprint arXiv:1810.06339 (2018).

R2: | Wiering, Marco, and Martijn Van Otterlo. "Reinforcement learning.” Adaptation, learning, and
optimization 12 (2012)

R3: | Alberto Leon-Garcia “Probability, Statistics, and Random Processes for Electrical Engineering", 3rd
Edition . Pearson Education
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HICET — Departwment of Artitical intelligence and Machine Learning

T3: | Online Resource: https://www.researchgate.net/publication/355966759

REFERENCE BOOKS:

Rt: | Advanced Soft Computing Techniques in Data Science, IoT and Cloud Computing, Springer Cham.

R2: | Introduction to Soft Computing- Neuro Fuzzy and Genetic Algorithms, Samir Roy, Udit Chakraborty
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HICET — Department of Artifical intelligence and Machine Learning

TEXT BOOKS:

T1: | O.Duda, P.E.Hart and D.G.Stork, Pattern Classification, John Wiley, 2001,

T2: | 8. Theodoridis and K.Koutroumbas, Pattern Recognition, 4th Ed., Academic Press, 2009

REFERENCE BOOKS:

Rl: [ C.M.Bishop, Pattern Recognition and Machine Learning, Springer, 2006 .

R2: | P.A Devijver and I. Kittler, Pattern Recognition: A Statistical Approach, Prentice-Hall International,
Englewood Cliffs, NJ, 1980.

R3: | K. Fukunaga, Introduction to Statistical Pattern Recognition, 2nd Ed, Academic Press, New York, 1990,
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HICET — Department of Artificial Intelligence and Machine Leamming

FRAMEWORKS AND VISUALIZATION

MapReduce — Hadoop, Hive, MapR — Sharding — NoSQL Databases -
S3 — Hadoop Distributed File Systems — Visualizations - Visual Data
Analysis Techniques - Interaction Techniques; Systems and Analytics
Applications - Analytics using Statistical packages-Approaches to
v modeling in Analytics — correlation, regression, decision trees, 9
classification, association-Intelligence from unstructured information-
Text analytics-Understanding of emerging trends and Technologies-
Industry challenges and application of Analytics- Analyzing big data
with twitter - Big data for E-Commerce Big data for blogs - Review of
Basic Data Analytic Methods using R.

Total Instructional Hours 45

COl: | Apply statistical techniques for Big data Analytics.

CO2: | Analyze problems appropriate to mining data streams,

Course CO3: | Apply the knowledge of clustering techniques in data mining,
Qutcome | CO4: | Use Graph Analytics for Big Data and provide solutions

CO5: | Apply Hadoop map Reduce programming for handing Big Data

TEXT BOOKS:

Tl:

David Loshin, "Big Data Analytics: From Strategic Planning to Enterprise Integration with Tools,
Techniques, NoSQL, and Graph", 2013,

T2:

Anand Rajaraman and Jeffrey David Ullman, “Mining of Massive Datasets”, Cambridge
University Press.

T3:

Michael Berthold, David J. Hand, “Intelligent Data Analysis”, Springer, 2007.

REFERENCE BOOKS:

R1:

EMC Education Services, "Data Science and Big Data Analytics: Discovering,
Analyzing, Visualizing and Presenting Data", Wiley publishers, 2015.

R2;

Bart Baesens, "Analytics in a Big Data World: The Essential Guide to Data Science and
Its Applications", Wiley Publishers, 2015,

R3:

Kim H. Pries and Robert Dunnigan, "Big Data Analytics: A Practical Guide for
Managers “CRC Press, 2015.
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HICET — Department of Artifical intellgence and Machine Learming

E To understand the basics of machine learning
E To understand the different types of optimization problems
Course CO3: | To explain the working principles of optimization techniques
Qutcome

E To use optimization techniques in various problems

| COS: | To use optimization techniques in various algorithms

TEXT BOOKS;
H Chong, E. K. and Zak, S. [

-» An Introduction to Optimization, 2nd Ed., Wiley India (2001).

E Luenberger, D. G. and Ye, Y., Linear and Nonlinear Programming, 3rd Ed., Springer (2008),

gramnting Techniques, East-West Press (1997).
. , L., Convex Optimization, Cambridge Univ. Press (2004),
ht, S. Numerical Optimization, Sprin ger (2006).
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HICET — Department of Artifical intelligence and Machine Learving

REFERENCE BOOKS:

R1: | Erik Dahlman, Stefan Parkvall, Johan Skold “5G NR: The Next Generation Witeless
Access Technology”, Academic Press, 1st Edition, 2018.

R2: | D. H. Ballard, C. M. Brown. Computer Vision. Prentice-Hall, Englewood Cliffs, 1982.
R3

Long Zhao, Hui Zhao, Kan Zheng, Wei Xiang, “Massive MIMO in 5G Networks:
Selected Applications”™, Springer, Ist Edition, 2018,

R4: | R. Vannithamby and S. Talwar, “Towards 5G: Applications, Requirements and
Candidate Technologies”, John Willey & Sons, Ist Edition, 2017.
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TEXT BOOKS:

T1- Charu C. Aggarwal, “Social Network Data Analytics”, Springer; 2011

T2 - Peter Mika, “Social Networks and the Semnantic Web”, Springer, st edition, 2007,

T3 - Borko Furht, “Handbook of Social Network Technologies and Applications”, Springer, 1%
edition, 2010,

REFERENCE BOOKS :

R1 - Guandong Xu , Yanchun Zhang and Lin Li, “Web Mining and Social Networking - Techniques
and applications™, Springer, 1st edition, 2011.

R2 - Giles, Mark Smith, John Yen, “Advances in Social Network Mining and Analysis”, Springer,
2010.

R3 - . Ajith Abraham, Aboul Elia Hassanien, Viclav Snasel, “Computational Social Network
Analysis: Trends, Tools and Research Advances”, Springer, 2009.

R4 - . Toby Segaran, “Programming Collective Intelligence”, O’Reilly, 2012
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SEMESTER 11
Frogram Course MName of the Course L T F C
e Coale
Sem
B.EB.TE HFFERENTIALEQUATIONSAND LINEAR
cwn  PMANIG ALGEBRA (AIML.CSEIT) 3. A

The learner showld be able to

Describe some methods o solve different types of first arder differential equations.

Umnderstand the various approach to find gencral solution of the ordinary differential
Course SquItHns
Dhjective Evaluate the vanious types of Partial differential equations and methods o find

solution.
4. Extend the knowledge of vector spaces
Extend the knowledge of inner prohuct spaces
LUni o Insiructional
Description Hours
ORDINARY DIFFERENTIAL EQUATIONS OF FIRST ORDER
Bazic concepts, scparnble differential equations, exact differential
equabions, integrating factors, linegr differential equations, Bermoulli
Eqation,
LINEAR MFFERENTIAL EQUATIONS OF SECOND ORDER
Second order lineor differential equations with constant with RHS of the
form ¢** x" , sinax, cosax- — Cauchy’s linear equations— Method of variation
of parametars,
FARTIAL DIFFERENTIAL EQUATIONS
Formuation of partial differential equations by eliminating arhitrry constants
and functions - Solution of first order partial differential equatiens of the 12
form f{p g, Cldraut’s equation = Legouge’s squation,
VECTOR SPACES
Definition and examples of vector spaces, subspaces of a vector space and P
i quaaenl space, Lincarly depondenie aod bacary independence of o set
of vectors, Lincar span,
INNER PRODUCT SPACES
Complex matrices — Conjugate of the matrix — Hermitian and Skew
V' Hermitian matrices — Properties (without proof) - Undtory matric — 12
Properties (without proof) - Inner product spaces — Gram — Schmids
orthogonalization

==

[

b

L

iz

I 12

Total Instructional Hours il
Al the end of the course, the learner will be able to
COb: Apply few methods to solve different types of first order differential equations.
C02: Evaluate the solutions of higher order ordinary differential equations and its
Progertics.
C03: Compute the solution of first order pamial differential equations.
CO4; Infer the knowledge of vector space
CO5: Infer the knowledge of Inner product space space
TEXT BOWikS:
T1 - Ersin Kreyszig, “Advanced Engineering Mathematics”, 10® Edition, Wiley India Private
Ltd., New Deihi, 2019
T2 - Stephen H. Friedberg, Amold J. Inscl. Lowrence E. Spence; Linear Algebra. Pearson 5%
editiin, 2022,
REFERENCE BOMIKS:
R1 - Dennis Zill, Warren 5. Wright, Michae! B. Cullen, Advanced Engineering Mathemasics, Jones
& Barlen Learning, 201 1
R2 - lan N. Sneddon, Elements of Partial Differential Equations, Courier Corporation, 201 3,
R3 - David Lav, Steven Lav , Judi McDonald “Lincar Algebm and Its Applications” 3ih Edition,
Pearson 200 %, g =

) | oy 7 il |
Chalrman, Board of Studics \ 2 !:ru;:m"- I:..mm;.
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Prograim

nee/ Sem

BE/B.Tec
b1l

Course
Objective

Uit

1

mnr

A%

Caurse
Chatcnme

!

LE‘-'.:;:E Name of the Course L T
P2PH2INN BASICS OF MATERIAL SCIENCE " .

(Common to all branches except MOT )

The student should be able 1o

I.Gain knowledge about Crystal systems and ervstal struchires

2. Understand the knowledge about eleetrical properties of materials
3. Enhance the fundamental knowledge in semiconducting materials,
4, Giain knowledge about magnetic materials

JoAcquire fundamental knowledge new engineering ouaterials which is related o the

ENZINEErng program
Deseription

CRYSTAL PHYSICS

Crystal systems - Bravas lattice - Lattice planes - Miller indices — Inter
planar spacing incubic lattice - Atomic radius, Coordination number
and Packing facior for SC, BOC and FOC crystal siructures,
ELECTRICAL PROPERTIES OF MATERIALS

Classical free clectron theory - Expression for electrical conductivity
= Thermal conductivity, expression — Widemann - Franz law - Success
and failures = Fermi- Diroc statistics — Density of energy states _
SEMICONDUCTING MATERIALS

Introduction — Compound and elemental semicomductor - direct and
indirect band gap of semiconductors, Inrinsic semiconductor — electrical
conductivity — band gap determination. - Extrinsic semiconductor - n type
nnd p type semicondustor -Light Emitting Diode

MAGNETIC MATERIALS

Origin of magnetic moment — Bohr magnetron - comparison of Dia, Para
and Ferro magnetisim — Domain theory — Hystercsis — soft and hand
magnetic materials - anti ferromagnetic materials — Ferrites and s
applications,

NEW ENGINEERING MATERIALS

Metallic glasses: melt spinning process, Preparation and applications
- shape memory alloys: phases, shape memory effect -
Characteristics of SMA ;

Pseudoelastic effect, Super elasticity and Hystersis. Applications of
SMA. Nanomatenals preparation (bottom up and top down approaches)
= various techniques - pulsed laser depositicn - Chemical vapor deposition

Taotal Instructional Fours
After completion of the course the learner will be able to

Insiructio
nal Hours

|

COI: Understand the Crystal systems and crystal siructures in the ficld of Engincering

CO2: Tustrate the fundamental of electrical properties of materials

Ci3: Discuss concept of accepior or donor levels and the band gap of a semiconducting

materials

CO4: Develop the technology of the magnetic materials and its applications in engineering

field

COS5: Understand the advanced technology of new enginecring materials in the field of

Engineering

Chairman. Board al Stidics 3
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TEXT BUMIES:

T1 - Rajendran V, “Materials Science”, Tata MeGraw Hill Publishing Company Limited, New
Dielhid, 200 7,

2= M.N Avadhanulu and PG Kshirsagar *A Text Book of Engineering phyvsics™ 5. Chond  and
Company lid., MNew
Drelhi 2022
REFERENCE BOOKS:
R1 — Charles Kittel “Introduction 1o Solid State Physics”. Wiley., New Delhi 2017
R2 - Dr. M. Arumugam “Materials Science ™ Anuradha publications., 2019

{4 h - X,

- el |
. W f
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Programme/ Course Name of the Conrse L T F C

Sem Code

B.E./B.Tech/ Il IIHEZL=] EFFECTIVE TECHNICAL

Course Objective

Unit

1]

w

1'r

COMMUNICATION (Common toall 2 0 ? i
Branches)
The learner showld be able
To improve essential business communication skills.

I

2. Toenrich employability knowledge.

3. Toacquire the cructal organizing ability in official forom.

4, To impart imporiont business witings.

5. To make effective presentation with essential etiqueite.

Deseription Instruct
iemal

Hours

Language Proficiency: Types of sentences in English sccording 10 structure
Writing: writing definitions, Describing product, work place and service

(purpose, appeanmce, function) Vocabulary = wonds on nature s
Practical Component: Listening- Watching and interpreting

advertisements/'short films Speaking- Extempore sprech

Language Proficiency: Direct and Indirect speech, Writing: Formal memos, Job
application and resume preparation Vocabulary - words on offense and 9

ethicsPractical Component: Listening- Comprehensions based on
telephonic conversation Speaking- Vote of thanks& welcome address
Language Proficiency: Homophones and Homonyms, Writing: Prepanng a
detail plan for an official visit, schedule und ltinerary, réading comprehension,
Wocabulary— wornds on society L]
Practical Component: Listening- Listening- puraphrasing the listened
content Speakine- Group Discussion with preparation
Language Proficiency: [dioims  Writing: Report wnting (marketing,
investigating) Vocabulory-words involved in business
Practieal Companent: Listening- Watching technical discussions and
preparing Mo Speaking- On the spot Group Discussion
Language Proficiency: spotting errors Writing: making fimterpreting chart,
sequencing of sentences Yocabulary. words invelved in finance
Practical Component: Listening- Comprehensions hased on 9
snnouncenents Speaking- Presentation on a technical topic with ppt,
Total Instructional Hours 45

At the end of the course, learners will be able

01 T the business procedure and promistion skills.

(02 To make oml and wnitben presentation in corporate forum,

Course Outcome  C03 To schedule official evems and participate in official discussions withaus

reluctance,
COM: To take an effective role and manage in an organizational sector.
€05 To prepare and demonstrate a professional presentation

TEXT BOOKS:
T1 - NomanWhitby, “Business Benchmark-Pre-intermediate 1o Intermediate™ Cambridge University

Press, 2016,

T2- lan Wood and Anne Willams, “Pass Cambridge BEC Preliminary™, Cengage Learming press 2015,
REFERENCE BOOKS :

Ri -Michael Mec Canhy, “Grammar for Business”, Cambridge University Fress, 2009,

R2- Bill Mascull, *Business Vocabulary in use: Advanced 2™ Edimon™, Cambridge University Press,

2000,

R3-Frederick T. Wood. “Remedinl English Grammar For Foreign Students”, Macmillan publizhiers,

20401,

1] i ll
i [ W T
L . .-\.
Chairman, Board of Studics 5 DMean- SAcademies
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i . 51 PHYSICSFOR CIRCUIT ENGINEERING PROGRAMME |, _
(AIMLCSEECE.EEEEIEIT & BME)
The student should be able o
L. Gain knowledge about laser, their applications . become conversant with principles
Course of optical  fiber and its applications
Obiective 2. Enhance his fundamental knowledge about propertics of matter
’ 3. Understand the concept of wave optics
4. Gain knowledge abour quantum mechanics to explore the behavior of sub stomic particles
3. Acquire fundamental knowledge of Ultrasonics and their applications,
Imstriction
Unit Description al Theory
Hours
LASER AND FIBER OPTICS
Spontaneous emission and stimulated emission —Tvpe of lasers — Nd:YAG laser- Laser
Applications - Holography - Construetion and reconstruction of images, Principle and h
I propagation of light through optical fibers — Derivation of numerical aperture and
acceptance angle — Classification of optical fibers (based on refractive index and
maodes) = Fiber optical communication link.
Determination of Wavelength and particle size using Laser
FROPERTIES OF MATTER
Elasticity — Hooke's law - Poisson’s ratio - Bending moment — Depression of a
cantilever — Determination of Young®s modulus of the material of the beam by Uniform [3
I bending theory and experiment. Twisting couple - torsion pendulum: theory and
cxperiment
Determination of Young's modulus by uniform bending miethod
Determination of Rigidity modulus - Torsion pendulum
WAYE OPTICS
Interference of light — air wedge —Thickness of thin paper{ Testing of thickness of
n surface) -Michelson interferometer - Diffeaction of light —Frounhofer diffeaction at P
singhe slit - Diffraction grating - Plane Diffraction grating — Ravleigh's critcrion
resolution power - resolving power of grating,
Determination of wavelength of RIETCUTY Spreirum — speciromeler prating
Determination of thickness of a thin wire — Ajr wedge method
QUANTUM PHYSICS
Black body radiation ~Compton effect: theory and experimental venfication - wave f.
I particle duslity - concept of wave function ang its physical significance - Schrisdinger'
wave equation — time independent and time dependent cquations — particle in a one-
dimensional rigid box .
ULTRASONICS
Production - Piezoelectric generator — Properties of Ulirasonic waves. Determination
v of velocity using acoustic grating — Cavitation. Industrial applications - Drilling and [
welding — Non destructive testing (pulse echo system}. Medical applications
Ultrasound Scanner — A - made — B- mode and C —mode,
Total Instructional Hours o
Total Lab Instructional Hours 30

After completion of the conrse the learner will be able to
COF: Understand the advanced technology of LASER and optical comsmumcation in the Geld of
Engincering
Course CO2: NMiustrate the fundamental properties of mattes
Outcome  CO3: Discuss the Oscillatory motions of particles
CO4: Understand the dual nimture of matter and the Necessity of quantum mechanics.
COS: Develop the 1 hirasonics technology and its applications in NDT,

‘{h:‘_l A= |
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TEXT BOOKS:
Tl - Rajendran V, Applied Physics, Tota McGraw Hill Publishing Company Limited, New Delhi, 2017.
12- Gour R.K. and Gupta 5.L.. Engineering Phvsics, 8 edition, Dhanpat Rai Publications (P) Lid., New Delhi,
2015,
REFERENCE BOOHKS:
R1 - M.N Avadhanuiu and PG Kshirsagar*A Text Book of Engineering physics™S.Chand and Company lid.,
MewDelhi 2006
R2 - Dr. 5. Senthilkumar “Engineering Physics — [ VREB publishers P Lid., 2021

J‘b/\/ | = ’)\
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Pmﬂ;;:mml Conrse Code Mamie o the Course w ook kg
B.E/B. Tech/ Il P25 PYTHON PRDGRAMHIHF AND PRACTICES 0 2 3
(IT. CSE )
The student shauhd be abic
I Te know the basics of algorithmic problem solving
c 1. Toread and write simple Python programs
ONYTE 3. To develop Python programs with conditionals and loops and 1o define Python functions
Objective
and call them
4. To use Python data structures — Jists, wples, dictionarics
3. Todo input/output with files in Python
. Instructional
Unit Deseription Haurs

V' notasion (pscudo code, flow chan, progrmming language), algorithmic problem solving,
simple strategies for developing algorithms (iteration, recursion}
DATA, STATEMENTS, CONTROL FLOW
n Data Types, Operators and precedence of GPErlons, xpressions, stlCMEnts, CommmenEs: (6+4)
Conditionals: Boolean values and operators, conditional (i), alternative (if -else), chained
conditional (if —elif-else); Tteration: state, while, fior, break, continug, pass;
FUNCTIONS, STRINGS
i Functions, parameters and arguments; Fruitfiel functions: rensm valses, local and global (6+4)
scope, function composition, recursive functions. Strings: string slices, immutability, string
fumctions and methods, string module.
LISTS, TUPLES, DICTIONARIES
W Lists: list operations, list slices, list methods, list loop, mutability, alinsing, cloming lists, list
parameters; Tuples: tuple assignment, wple as retum value: Dictionaries: operations and (5+4)
methods; advanced list processing - st comprehension
FILES, MODULES, PACKAGES
y  Files and exception: text files, reading and writing files, ervors and exceptions, handling (647)
«Heeptions, modules, pockages )
TOTAL INSTRUCTIONAL HOURS 45
S.Na List of Experiments
I Read NAME, REG MO, PHYSICS, CHEMISTRY, MATHS MARKS and calculate culed T marks
out of 200 print the cutoff marks of the studemt
Take two numbers of int data type, two numbers of flont dota wpe as input. Print the sum and
2 difference of two int variable on o new line Print the sum and difference of two-float variable
rounded to one decimal ploce on a new line,
3 Ciet two integer inputs from user as dividend named os x and v. Find oul Greatest Common Divisor
Between both of the above two dividends
Tomy's Maths teacher ask him to solve an exponential problem but he don't know how 10 solve.
4 Teacher gives two values as named base and exponent value ask tony 1o find the factor. Help him
o do his task.
3 Read four inputs from the uscr named X1, X2, Y1, ¥2 and compute 1o find a distance between tao
paints.
& Read the five different subject marks of the student, caleulate total marks andd print the total mrks,
orale.
- Given the age input as N from the user and check whether user i+ ehygible for voting or not using of
condition and print Eligible or Mot Eligible. Hint: The minimum age to vote is 18 years,
g Wnite a program that reads a infeper value as N from the user and then produces n lines of outpa
The first line comains 1 starihe second line contsins 2 stars and g0 on until the last line whlfhj,-'
A1
\(—:J- _FE_F___.-" .
¢ "
Chairmai, Board of Studies b li.g-lni—ﬂude-mlu

ALGORITHMIC PROBLEM SOLVING
Algorithms, building blocks of algorithms (statements, state, control flow, functions), (5+2)
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should have N stars.can you Write this using singhe loop? Hint: remember what the expression * +
*5 does.
Avear s a leap vear if it is divisible by 4, unless it is divisible by 100 and not by 400.

g Write a function that takes an integer value representing o year . and returns a Boolean resull
indicating whether or not the year s a leap vear
sheeln wanls o convert time into minutes but she have no idea about . Create o function named
i} tirme] ) amd get the inpat from the user as two integers bowrs, minates ancl prim the minues as ougput.
Help sheela o do this conversion
" Cier the two different matrix elements for (2x2) matrix. Perform addition operation and subtraction
operation and print the result in matnx format vsing nesed loop in python
12 Read the input from the user for vo of clements as N amd then append it into the list. Write a python
- program to find the maximum element in the list
1 Reacd the N o of elements from the user and append it it the Tist, perform linear search operations
using python programming List operations
14 Bead the List of Numbers from the user with N elements and perform Selection sorting operation
using python programming.
13 Write a python program to take input as filename with extension, perform rending and
writing operations in the file.
A the end of the course, the learmer wall be able 1o
CO1: Develop algombmic sohiions o simple computational problems
: C02: Read, write, execute by hand simple Pythen programs
O C03: Structure simple Python programs for solving problems and Decompose a Python
program ino functions
CO4: Represent compound data using Pyihon lims, wples, dictionaries
CO5: Read and write data from‘to files in Python Programs,
TEXT BOOKS:
T1: Guidoe van Rossum and Fred L. Drake Jr, An Introduction to Python - Revised and updated for Python 3.6.2,
Shroff Publishers, First edition (201 7).
T2: 5. Anmadurai, 5.Shankar, 1 Tosmine, M. Revathi, Fundamentals of Fython Frojmamming, Me-Graw Hill Education
{Insdia) Private Lid, 2019
REFEREMNCE BOOKS:

B1: Charles Dierbach, —Inroduction o Computer Science wsing Pyvihon: A Computationsl Problem- Selving Focus,
Wiley India Edition, 201 3.

B2 Timathy A, Budd, —Exploring Pythonl, Me-Graw Hill Education {India) Private Lid., 201 5

R3: Robernt Scdgewick, Kevin Woyie, Robert Dondero, —Introduction o Programming in Pyihon: An Inter-
desciplinary Approach, Pearson India Education Services Pvi. Lud., 2016
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Sem il Course Code Name of the Course L TFPC
’ DYMSAMIC WEB DESIGN
B.T : B
ech/B.ETT 22172253 { IT, CSE & AIML) 2 0 2 2
The student should be able
1. To get Introdoction ta Java Sorips
Course 2. To understand about Dialog bos and functions in Java Script
Objective 3. To learn about Control statements in Java seript
4. To study bout Arrays and objects in Java Scripe
3. Te have a knowledge in Event handling in JavaSenpt
I ; Instructional
Unit Description e

INTRODUCTION TO JAVASCRIFT
Introduction-History of JavaSeript -Simple Program: Displaying a dynamic Line of Text in
I a Web Page-Modifying Our First Program Obtaining -DataTip- Identifiers-Operators.
Conversion of Celsius to Fakrenheit wsing JavaScripy, Java Script to perform Arithmetic
Operations-Calenlation of diameter, circumference and area of the circle.
DIALOG BOX AND FUNCTIONS
User Input with prompt Dialogs {aler, prompt, confirm) -Arithmetic OpETALONE Using
prompt{Detazl)-Display Date and Time with Greeting -Functions-Function Expression- 742
Arrow Function, Input two Integers from user and displays the sum, product. difference and
quotient of the two mumbers using fimctions and alert box, Input three integers from user
and display sim, average in alert dialog wsing functions,
CONTROL STATEMENTS
Il statement-if else statement-else-if statement-Switch statement-repetition staternents-while
repetition stement -do-while repetition statement -for repetition statement —break and g
cousinue statements. Cheek for eligibility to drive a veluele -Rate the stndeni performance 5
o { sy switchi- loop that will terate from 0 ta 15 For each iteration, it will check i the
errenf numfer i odd o even, ard digelay g mescare fo e sereen.
ARHAYS ANIFOBIECT
Arrays-Declaring and Allocation Amays-Array Methods-Built in Object-Math —String-Date
Boolean — documents — window-using cookies. Rondom fmage Generator Lsing Arrays -
Drisplay cwrvent Date and Time in a Web page.
EVENT HANDLING AND REGULAR EXPRESSION
Bocument Object Model-Element Access in JavaScripts- Events and Event Handling- Basic
V¥V Comcepts of Event Handling- Events, Atritwtes, and Tag-Event Handler Attributes- T3
Handling Events from Form Elements -Regular Expression. Form wirlicarton- Design Sk
Skills wel page-what happens for a failing applicant and a successful applicant.
TOTAL INSTRUCTIONAL HOURS 45
At the emd of the course, the learner will be able to
CO0: Design simple dynamic web pages
Course C02: Develop a web page using prompd and using functions.
Outcome  CO3: Creation of dynamic web page using Control Statements
CO4: Creating an interactive webpage using Arrays and Objects
CO5: Design a web page that handles Events,

T+2

)

w T+l

TEXT BOOKS:

Tk Deitel, Deitel, Goldberg, "Internet & Warld Wide Web How To Program", Fourth Edition, Pearson Education,
2000,

T: Robert. W. Scbesta, "Programming the World Wide Web®, Fourth Edition, Pearson Education, 2007,
REFERENCE BOORKS:

El: Jeffrey C. Jackson. "Web Technalogies--A Compater Science Perspective”, Pearson Fducation, 2006,

R2: John Dean "WER PROGRAMMING with HTMLS, CSS, and JavaSeript”, Bartlett Learning, LLC 20019,
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Course L T F C

Programme Cide Mame of the Course

ENGINEERING PRACTICES

BEBTech  22ME2001 (Common to all branchics)

Course To provide exposure to the studens with honds on experience on various basic
Ohjective  engrneering practices in Civil, Mechanical and Elecirical Engineenng.
Umit Deseription of the Experiments
GROUPA{ CIVIL AND MECHANICAL)

Frepamiton of Single pipe hine and Double pipe line connection by using valves, taps,
conplings, unions, reducers and elbows,
Amangement of bricks using English Bond for ong brick thick wall for right angle cormer
junction and T- junction
Amangement of bricks wsing English Bond for ong and a hall brick thick wall for right angle
cormer and T- junction
Preparation of arc welding of Bunt joints, Lap joints and Tee joints.
Practice on shect metal Models— Travs and funnels
Hands-on-exercise in wood work, joints by sawing, planning and cutting.
Practice on simple step turning, taper turning and dnlling.
Demonstration on Smithy operation,
Diemonstration on Foundry operation.
Demonstrtion on Power 1ools,
GROMPFE({ ELECTRICAL ENGINEERING)

- IR S

=)
=

Residential house wanng using switches, fuse, indicator, lamg and energy meler
Fluorescent lamp wiring.

SERIF case Wirnng.

Measurement of Electrical aunnnties — woliage, current, power & power factor in single
phase circuils.

Measurernent of energy using single phase encrgy meter.

Soldering practice using generil purpose PCH.

Measuremen! of Time, Frequency and Peak Value of an Alternating Quanuiy nsing CRO

and Function Generalor
Study of Encrgy Efficient Equipment’s and Measuring Instrurments.
Total Instructional Hours 45

+  Fabricate woeden components and pipe connections including plumbing
wiwks,

& Fabricate simgle weld joints.

Fabricate diffcrem clectrical winng circuits and understand the AC

R - N

Course
Outcome

Circuits,

y -'I-
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Course
Culcarme

E{_ﬂ:uf:" Mame of the Course " ! '

12HE2071 DESIGN THINKING 2 o 0

The stmdent should be able to
L. To expose students to the design process

2. Todevelop and test innovative ideas through a rapid iteration cycle,
3. To provide an authentic opportunity for students to develop teamwaork and

leadership skills

Instructional

Description

DESIGN ABILITY

Asking Designers about what they Do - Deconstricting what Designers
Dhe — Watching

what Designers Do ~ Thinking about what Dezigners Do = The Natural
Intelligence of

Design Sources

DESIGNING TO WIN

Formula One Designing — Radical Innovations — City Car Design -
Leaming From

Failures — Design Process and Working Methods

DESIGN TO PLEASE AND DESIGNING TOHGETHER

Background - Product Innovations - Teamwork versus Individual work —
Eoles and

Responsibilities — Avoiding and Resolving Conflicts

DESIGHN EXPERTISE

Design Process - Creative Design - Design Intelligence — Development of
Expertise -

MNovice to Expert. Critical Thinking — Case studies: Bricf history of Albert
Einstein, Tsaac Newton and Mikola Tesla

DESIGN THINKING TOOLS AND METHODS

Purposeful Use of Tools and Alignment with Process - Joumey Mapping -
Walue Chain

Analysis - Mind Mapping - Brainstorming - Design Thinking Application:
Dresigm

Thinking Applied to Product Development

Total Instructional Hours
Alter completion of the course the learner will be able to
COI: Develop a strong understanding of the Design Process
CO2: Learn to develop and 1est innovative ideas through a rapid iteration cyele.
C03: Develop teamwork and leadership skills

TEXT BOMIKS:;

T1 - 1, Nigel Cross, “Design Thinking”, Kindic Edition,
REFERENCE BODKS:

R1 - Tom Kelbey, “Creative Confidence™, 201 3.

B2 - 3. Tim Brown, “Change by Design®, 2009
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BEB.TECH
i

Course

Oibjeetive

Unit

Conrse Cotle Name of the Course

2HE202 SOFT SKILLS AND APFTITUDE | i I

The stadent should be able (o

1. T develop and murture the sofl skills of the stsdents ihrough insmction, I.;m'l-.l.-lmlg-:

B [TEAR T

demoinatralion amd practice.

2. T embance the studems ability s deal with numerical and quamisative skills.
3. To identify the core skills xssocinted with eritical ihinkoms.

4, To develop end mtograte the use of English lnguage skills

Description

Lessons on excellemce
Skl mtrospectoon, Skill acquisition, consistent praciices

Logical Hﬂﬂlu

Problem Selving - Critical Thinking- Lateral Thinking - Coding and Decoding ~
Serics — .-".:l.ah:ngyvﬂd-.l Rfan Ot - Visual Reasoning = Sudoku pﬂnlﬁ-
Adtention to detail

Cruantittive Aptitude

Addition and Subtrction of bigger numbers - Squans and sguare roots - Cubes
and cube rosts - Vedie maths techidgues - Multiplication Shortcuts -
Multiplication of 3 and higher digit numbers — Samplificaiions - Comparing
fractions - Shortouts to find HOF and LOMW - Duivisibiling eses shorteus -
Algebea and fanctbons

Recruilment Essentials
Resume Building = Impression Management
Verhal Ability

Mouns grud Promouns - Verbs - Subject-Verb Agreement « Prosoiin- Astecedons
Agrecment - Funciumions

Toial Instruciional Houars

After comppletinn of the course the learner will be able to

L0 Smicdenas wall amalyee mterpersonal communicsion skills, public spesking skilis.

Imstructana
| Hoairs

1

i1

3

C02! Students will exemplify nutology, contradiction and contingency by logical thinking

CO3; Siudents will be able to develop an appropriate integral form to solve all sarts of

Course

quaniitazive problens,

Omitcoms COd:Students can produce a resume that deseribes their education, skills, expersences and

measuarable achicvements wilh proper grasumar, format and brevity

CO5: Snedents will be developed to acquire the ability 1o use English language with an emor whibe

making optimum ase of grimmar

HEFEREMCE BOORS:
R - Quantitative Apditads - O B S Agarval
R2 -Speed Mathematics: Sceeet Skills For Quick Caleulation - Bill Handley
R3 -Yerbal and Mon - Verbal Reasoning - T, K 5 Agarwal
Rd- (¥hjective General English — S.P Bakshi
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