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Final Year B. Tech Artificial Intelligence and Machine Learning Semester-VII (w.e.f. 2024-25)

Teaching Evaluntion Schemne
g | Gomem Comime Goarse Tithe i . Total | Credit
Categury Coade Continnons Assessment {CA)
Term | Term :IT#‘;
TA | Test 1| Tost 2 [P0 00 | ESE
(T | (TTH) [
L |T|P [ (A [ [€] | [A+B+C]
I | PO PLOAITOIOT | High Pardormancs Cormnputing 3 25 11} 1] 1 i) 100 a p!
j P PCAITOIOL . | High Performance Computing Laboraiory 2 25 25 50 1
y |FC PCAITONT | Lange Lasgusge Models 'l 25 1l 10 10 65 106 ¥
| PC PCAITIHIL Large Langunge Models Lshoratory 2 5 25 0 1
3 | PO PCAITOOL | Big Dats Labaratosy 75 28 50 72
PEAITI4IT | Robotics 3 25 11 10 10 5 L0} 3
PEAITO4IL | Mobotics Laboratary 2 25 25 50 1
i | PR PEAITMET | Artificial Intelligence in Finance 3 & 10 10 10 o5 100 3 4
: FEATTO®2L | Artbiciad Intelligence in Finance Laboratory . &5 25 i L
PEAITOAIT | Arttlicial Intelligence in Cyiser Security i 15 10 10 10 5 100 i
PEAITO4IL | Artificin] Intelligence [ Cyber Secarity Labosalocy 2 i by il 1
OEAITOSIT | Product Life Cycle Management 3 25 10 10 10 5 100 3
OEAITOSZT | Management Informeation Syatem 3 25 1] LE] 10 i 100 3
| OBAITOS3T | Operations Hescarch 3 25 T 0 0 iia 100 5] .
DEAITST | Cyber Secucity and Lans A 5 f1} {1} 10 iyt 100 F
- OEAITOSAT | Personal Fluance Management 3 a5 1 10 160 65 1000 i
OEAITOS6T | Energy Audit and Management 3 25 T 10 10 fin 101 3
OBAITOSTT | Disaster Management and Mitigation Meastres 3 [T I 10 10 65 100 3
OEAITOSET | Science of Well-being 3 a5 10 10 10 B 100 3
OEBAIT059T | Research Mothodolosy 3 5 1il o | 10 65 100 3
OEAITOSIOT | Public Systems and Policies 3 25 10 n 0 6 100 3
8 | Pl PIAITOROL | Prajock Stage-11 a | 2% 25 50 4] 4
Total | 12 18 | 225 40 $84 () 21
fiAny 1 Professiopal Elective Course
fAny 1 Instikute Professional E]eauwm 3 ﬂ_’
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Final Year B. Tech Artificial Intelligence and Machine Learning Semester-V1II (w.e.f. 2024-25)

5 - érw Evaluation Scheme
e | T | e Couirse Titls Contimaous Assessment [CAL Totsl | Credil
Teem Term AVarage
TA | Test 1| Teat 2 :ﬁ_” m ESE
TR | AR |y
L|IT|P | |A} B [l | [a+B+C]
PEAISDLIT | Reinforcoment Learning® | 3 25 10 10 10 i L0 3
o | BE1 PEAISMET | Al in Healthcare® 3 Xh mn mn m ] L0Ha a3 3
FEAISRIT | Cuantum AT® & pa 10 10 10 &5 100 3
PEAI®OIAT | NPTEL/Swayam Coursedt | ) 5 10 i 10 ] 100 3
PEAIRG2LT | Ethical AI® 3 24 m mn m L 1060 a
s | pE2 PEAIRDEIT | tmage Generntive AT* 3 24 1) o m L7i7] 100 a
PEAIBDIIT | Socisd Mebtwork Analysi=* b 25 H] i mn (i) 1043 3
PEAIBDMT | NFTEL/Swayam Courssf [ 3 25 1 L] 10 5 103 a
3 IMNT INTAIBNAOL | Internsiip 20 150 150 00 10
Tirtal | 6 0 | .l 280 &l 18

.M Ay 1 Elestive Conrse,

& *Professional Elective Courses offered for the students coing Internship at institute Jevel,

. #Profksionsl Elective Courses offered for the studenis. doiog Intemship ai Indostry.
These conarsis ace to be stoadied o self study mode msing NPTEL/Swayam platiorm.

. Students doing inbernship ot industry shall submit certificata of seevessfully passing respec-
tive WPTEL examination OR they have to appear examinatlons conductad by institute
like TTL, TT2 and ESE,

. List of NPTEL eourses will be declared by eonserned BOS at the beginning of semester-
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Semester - VII



High Performance Computing (PCAI7010T)

Teaching Scheme Examination Scheme
Lectures : 03 Hrs, fweek Term Test @ 10 Marks
Creclits: - (03 Teachir Assesement @ 25 Muorks

End Sem Fxam @ 65 Marks
Total Warks + 100 Marks

Prerequisite: Svstem Fundamentals

Course Objectives:
Lo T lemen coneepds of parallel processing as it pertaing to high-performance computing.

2. To design, develop and analyze parallel programs on high performanee computing resourees
uxing paralle]l programming paradigm

i Couras Ohateomes Bloams| Blooims
Lewvel Dezeription

CO1 | Understand - different  paralle]l processing approsches and | L2 Undlerstand
platforms invobved in achieving High Pecformence Comput-
g,

CO2 | Explore GPU and CUDA Programming. L2 Understand

C03 | Understand the principles of Grid and Cloud Computing | L2 Tnelerstand
with practical mamples and applications.

CO4 | Apalyee the porformance messures in high performance | Ld Analyme
compiting,

CO5 | Discover the advanced tople n GPU including Fbraries and | L2 Undersgasnd
framework.




Course Contents

Unit-1 04 Hrs.
Intraduecition to Parallel Processing:

Parallel processing, Levels of Parallelisni, Models (SIMD, MIMD, 5IMT, S8PMD, Data Flow Models,
Dremand-driven Computstion ), Loosely eoupled and Tighily conpled, Paraliel Architecture {Intercon-
pection petwork, processor Arvay, Multlprocessor), Chalkenges in Parallel Compoting, Performance

Muotries, Distributed vs. Perallel archineetares.

Umnit-11 06 Hrs.
Introduction to High Performance Computing:

Principles of HPC, HPC Architecturs, HPC vi Pavallel Processing, Data partitioning Technigizes:
Block, cyelie, and block-cvelie partitioning, Domain Decomposition: Spatial, temporal, asd fune-
tions decomposition, Losd balincing, Case Study: Partitioning steategies for mateix maltiples-
tion. Communication Models: Shared memory va. message passing, Poiot-to- Poimt Communication:
SendRecelve opurations in MPL Collective Communication: Broadeast, scatter, gather, and redue-

tion operations in MPIL {MPIL_Reduce)

Unit-T11 08 Hrs.
GPU and CUDA Programming:

Crverview of GPU, evolution of GPU, CPU vs. GPU, overview of CUDA: Features, Benefite, Architec-
ture. Programming Model CUDA: Kernels and kernel lsunehes, Thread and block indexing, CUDA
Memory Managoment: Memory Hierarchy and Memory Management, Case Studies; computational
biclogy, data analytics, and machioe lesrning,

Unit-1V 07 Hrs.
Grrid and Clowd Computing:

Data & Compuatational Grids, Grid Arclitectures and (s relntlon to various Distrilbed Technulogies,
Examples of The Grid Computing, Cloud Computing, High Performance Clond Computing [HPC2),
Cloud Tensor Processing Units (TPUs)

Unit-V 08 Hrs.
Performance Optimization: -
Spedup, Eficiency and Scalability, Amudahl's Law, Gustafeon’s Laow, Weak ve, Strong SealingsPerk

mance Bottlonecks, Data Races and Detorminism, Data Race Avoidancs, Profiling anod §
apalysis ols for GPUs, Technigques for optimizing GPU. perdformance [worp divergenc

robling. vectorization), Memory bandwidth optimization techriguees, Advanced GPIT po



concepts (shared memory stomics, warp shuffing).
Case Studies: Scientific Computing with CUDA /Real-life application

Unit-V1 06 Hrs.
Advanced Topies in GPU:

lntrodluetion to GPU accelernted librarkes (euBLAS, cuDNN, cuGraph), GPU eonmputing framseworks
(TensorFlow, PyTorch) and their integration with GPUs, Introdoction o GPU olosters and dis
tributed GPU computing, Cluster Setup & its Advantages. Case stodies = Real world spplications
of GPU computing,

Text Books:

1. Edson Berin, Lacia Moara A Dnumimond | Jean-Lue Gaodiot, Albe Melo, Macon Melo Alves,
“High Performance Computing in Clouds: Moving HPC Applications to o Scalable and Cont-
Effective Erviromment” | Philippe Olvier Alexandee Novaux, Springer, TSEN=13 978- 3081297687,
203

2. Alexander Hedfets, “High Performance Computing for Drug Discovery and Bioawediciue”™, Springer
MNature, [SBN, 107163496, OTE10T 1634493, 20023,

3. Richard Ansorge, "Programming in Paralle]l with CUDA", Cambridge University Pross, 1SBN-
L3 978-1108470530, 2022,

4. Robert Robey, Yuliana Zamora, “Parallel and High Pesformones Compuoting”, Manning pub-
lisher, ISHN-13 978- 161 V2468, 2021,

| ]

Sergiy A. Babkin, “The Practice of Parallel Programming”, CreateSpace Publisher ISBN-13:
U78-1451536614, Ooline Edition 2021,

. Georg Hager, Gerhard Wellein, “Introduction to High Performanes computing for Scientist and
Enginsers”, CRC press, 20149,

=4

Dr Drinn Toomanen, “Hands-On GPU Programeming with Python and CUDA™ | Packt Pub-
lishing, TSBN-13 O75-1788993913, 2018,

Reference Books:

L. David B. Kirk and Wen-mei W. Hwu, Morgan Kaufmann, "Progeasmming Massively Parallel
Processors: A Handson Approach”, 40 Edition, 2022, é\;ﬁl'rm

2. Jason Sanders mnd Edward Kandrot, “CTUDA v Example: An Introduction to Genera .
GPU Programming” . Addison-Wesley, 1°% Edition, 2010,

r

3. Hager, G, and Wellein, G, “Introduction to High Performance Conputing ke Scient
Eugineers” , CRC Press, ISHN-13 978143981 1531, 2010,
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4. “High Performanes Computing For Dummies™, Sun amd AMID Special Edition, Douglas Eadline
Wiley Publishing, Ine. [20049)

Web Links:

1. Parallel Processing hitpes: ! Shpelnl gos / documentation fatorialsintroduction-parallel- computing-

tntorial

2, Introduction to high performance computing hitpe) feww cecam oeg workshop-details S ntroduction-

t-higle-peerfor o ce-compani Ling- 1270

4, GPU and CUDA Programming httpea: //warw s e edu fak S (acadende /oloss /15415
a8 www lectures /16 _gpuarch. pdl

4. Grid and Cloond Computing lttpes / /aite-tptedin/ wp-content /uploads 2022 /06 / GCC- min, pdf
b, Performance Optimieation bitps:) /link springer.com/chapter, 10, 1007 /978364 2.03644- 612
B, Case Study: hitps://developer.nvidia.com/blog/ a-cuda-dynamic-parallelizn-cass-study - panda /

T. Case Study https:/ Swww researchgate net  publiontion /26581 7032 CUDA-based_scientific
—compating. Tools and selected_applications

Evaluation Scheme:

Theory :

Continnons Assessment (A):

Subject teacher will declars Teacher Assessment eriteria at the start of semester.

Continuous Assessment (B):

1. Two term tests of 10 marks each will be conducted during the semester.

2. Average of the marks scored in both the tests will be considered for final grading
End Semester Examination {C):

1. Question paper based on the entire syllabus, summing up to 65 marks,

2. Total duration allotted for wriling the paper is 3 s, .-*"""-'3": ul Ie.u_,,,%

v
/
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High Performance Computing Laboratory
(PCAITO10L)

Practical Schemae Fxamination Scheme
Practical 02 Hrs, /week Teachor Assesament : 26 Marks
Crodit 1l Ermwl Sem Exam - 20 Marlks

Total = S0 Marks

Course Objectives:

Lo Gain s comprehetisve understanding of warious high performance computing architectures, in-
cluding nnlticore processors, GPUs, apd distribated computing systems.

2. Learn to devebop, optimize, amnad debiig parallel: programs wsing HPC tools and framewnorks such
as MPL OpeaMP, and CUDA,

C0 | Course Outcomes Blooms| Blooms
Level | Description

i) Demonstrate a thorough understanding of varlous HPC ar- | L2 T pdesstand
chitootures, including their design, functionality, and appli-
cation in solving compotationsl probiems.

COZ | Develop, optimize, and delnig paralle] programs using tools | L3 Apply
and frampeworks such ss ML OpenMP, and CUDA, éffec-
tively leveraging parallelism to enhance computationzl per-
formamee.

CO3 | Apply HPC techniques to solve complex computstionsl | L3 Apply
probilems in various domains such as scientific computing,
datn nnalysis, and machine learming, demonstrating the
practical application of theoretical knowledge.

C04 | Cain substantial hands-on experience through lab exercizes, | L5 Exaluibe
projects, and case studies that strmlate real-world HPC ap-
plications, preparing them for meal-world chollenges.




List of Laboratory Experiments

e, s e S s IS e S

Supgpested List of Experiments:

i

ik

n

Set up the CUDA environment, install the CUDA Toolkit, and write a baste CTUDA program 1o

pniberstand the CUDA developmont environnont,

Implement vector addition using CUDA o dptroduoe students to parallelizim, thread manage-

et el memnory allocation in GPU programming,

Dievelop a CUDA program for matrix multiplcation to understand parallelizm and optimization
technigues in GPLU computing

o Apply CUDA for image processing tasks, like blurring and edge detection, to leam how to

process images efficently usmg GPU parallelizm

Imploment paralled veduction operations (eg., svam, min, mas) b grasp the concept of efficient,

parllel reduction.

Expliore parallel sorting algorithms using CUDA, comparing their performanes with CPL based
sorting and optimizing CUDA sorting.

. Employ CUDA to perform a Monte Corlo simulntion for estimating mathematical constants or

solving real-world problems o anderstand the power of GPU parallelism.

Experiment with CUDA to implement concurrent data stroctures using locks and stomic apar-

ations Lo kearn how o manage data concarrently.

. Optimize the reduction step in machine learning algorithms nsing CUDA, focusing on techniques

for efficient Inrge-scale data processing,

Integrate CUDA-accelerated code with data science frameworks Hke TensorFlow or PyTorch to
develop and run GPU-secelerated machine leaming models for practical applications,

Perform the Log Analysis-Based Resonree and Execution Time Improvement,

Any other experimont based on syllabns may be included, which would help the learner to understond

b comcept.

Evaluation Scheme:

E
Laboratory: |L"’: [

- i J -
Continuous Assessment (A): |+ el

Laboratory work will be based on PCAITOLOT with mintmum 08 experiments to be '?hmrplu;:;t.ud.

it Ll

The iistribution of marks For term work shall e as folloas:




1. Performance in Exporiments: 05 Marks

2. Journal Submission: (05 Marks

3. Viviewoee: 05 Marks

4. Subject Specific Lab Assigrmment/Case Soady; 10 Marks

Tlhie binad eertificution and adceplanee of temm work wall e sobjoct (o sati=feetory perlonnaonce of
Inboratory work sod apon fulfilling minimun passing eriteris in the cerm work,

End Semester Examination (O}

Oralf Practical examdoation will b bassd on the eotine syllabue including, the procticals performed

during laboratory sessions.

=]



Large Language Models (PCAI7020T)

Teaching Scheme Exasmination Scheme
Lectures @ 03 Hirs, /week Term Test : 10 Marks
Credits ¢ 0 Teacher Assessment @ 25 Marks

End Sem Exam @ 65 Marks
Total Marks = 100 Maorks

Prerequisite: Natoral Longnage Processing, Decp Lesming.

Course Objectives:
1. Imtrosiluce the fundamental concepts and applications of Generative AL

2. Provily ip-depth understanding of Trapsformer architecturs, the core building block of most
Lorge Longuage Models [LLMs),

4. Explore varions LLM architectures and techniques like BERT, prompt sogineseiing, wd fine
tning,

A, Equip students with the ability (o evaluate LLM performance and identify potenkial bmses,

A Introdoee students to Mualthmedal LLMs that can process sod understand Jdifferont date modal-
{higs.
CO | Course Outcomes Blooms| Blooms
Level | Description
€01 | Introduce the fundamental concepts and applicationa of | L2 Understand

Generative Al nnd to provide in-depth understanding of
Transformer architecture, the core buoilding block of Luarge
Language Models (LLMs)

Cox2 ]I:'mpl.-um varions LLM architectures and techabques fike | L2 Understand
| BERT, CPT-3, T5.

CO3 | Apply prompt engineering . techniques for elfective LLM in- | L3 Apply
teraction and understand the concept of Retvleval Mg
mented Generstion (RAG) and its role in LLMs.

Cd | Evaluate LLM performance and identify potential bisges and | L5 Evaluain
understand multimodal LLMs that can process and under-
stand different data modalities.




Course Contents

e e e e e e e e e = = 5 T

Unit-1 08 Hrs.
Module 1: Introduction to Generative Al &Transformer Architecture - The Engine of
LLMs

Domains of Generative AL Tevt Geoeration, DImsge Generatbon, Music Ceneratbon, Yideo Gegeritbon.
Limitations of RNN & LSTM, Undumstanding the core building block of most LLAMs - the ‘Transformer
el Tokenization, Decoding the Transformess components: eocoders, decoders, strention mechs-
nigms = types, Self-attention vs Flash Attention, feed-forwmrd layer, Roinforoement Loarming with Al

Feedbnck {RL,"IL]_[;, Retnforcesnent ],:,:un:ul”.-, from Human Feedback [HLHF]

Unit-1T 08 Hrs.
Module 2: Language Models - Unveiling the Power of Words

Diving nto different LLM mprehitecoures: BERT (Bidirectional Encoder Repreasntations from Trans-
farmers) and its applications. exploring other potable LLM architectures (e.g. GPT-3, Th), Mixtirn

of Experts {Moli}, suriovs benchminrks to evaluate LLNs

Unit-1T1 07 Hrs.
Module & Prompt Engineering

Introduction to prompl, examples of prompt, prompt enginesdng, prompt technigues, sero shot, one
shot, few-ghiot learning, o chadn of thought prompting, ReAct Prompting, self-consistency, Tree of
thought, LLM based Agents, Large Action Models{LAMs).

Unit-IV 06 Hrs.
Module 4: Retrieval Augmentation & Generation (RAG) and Fine-tuning for LLMs

Understanding Rotrieval and vector, vertor storage: vector indexing, veetor libraries, vector databases,
Losiding nl retrieving i Lang Chain Docoumnent loaders, Retrievers In Lang Chain,  Fine-tuning

Cuantization PEFT, Pull-Fine-tuning ve LoRA v QLoRA, Fine-Tuning LLMs for different down-
strenm tasks.

Unit-V 06 Hrs.
Muodule 5: Evaluating LLMs - Measuring Performance and Biases

Lasirning about common metrics for evaluating LLM performuanes (eg., perplexity, BLEL]
l.!i-er‘::itnlh'“ng Lhie I!‘]Il-'!.“'l"]l“.l""_‘-ﬂ of blas nndd Fadrness 0 LLM=. |':d':|:'|!:'rilil,'-l, Ir'-rh:ril'm-:u fowr '|'|'i[_

in LLM development and evaluation, considering prompt design and dota selection foriRAG '

RAGAS @



Unit-VI 04 Hrs.
Module 6;: Multimodal Architectures - Beyond Text
Inteoduction to Multimodal LLMs: processing and anderstanding different data types {text, images,

andic), Exploring architectures for Multimodal LLMs: sepirate sneoders, joint embedding spaces.

Applications of Multimodal LLMs (e.g., image captioning, video summarization), Multi- tesk LLMs,

Empowering Thme Series Analysis with Large Language Models

Text Books:

1. Ben Aulfarth, “Geperatbve AD with LangChain: Build large langusge model {LEM) apps with

Python, ChatGPT, and otbisr LEME" by Paokt Publishing, 2023,

Valentina Alto, “Modern Generatlve Al with ChatGPT and OpenAl Models™, by Packt Pub-
bishing, 2023,

Jay Alnmimir, Maarben Grootendorst; “Hands-On Large Language Models™ . by O'Heilly, 20023

- Thushan CGanegedars. “Matural Languape Processing with TensoeFlow™. by Packt Publisling

and Tdition, 022,

Reference Books:

1. David Foster, “GCenerative Deep Learning”, O'Reilly, 2020,

2, Lewis Tunstall, Lesndro von Werrs & Thomes Wolf, “Natural Language Processing with Trans-

formers", 2.

3. Sehastian Raschks, “Build o Large Language Model (From Scrateh)”, ISBN 0781633437166

Web Links:

L, Mixture of Experts: Miture of Experts Explained (huggingface.co)

2

&

FPEFT:Efficiensts Model Fine-Tuning for LLEMs: Understinding PEFT by Tmplementation — by
Shivansh Kuushik — Melinin

Various benchmarks to evaleate LLMs: LLM Benchmarks Understanding: Lanpuage Model
Performance {mumanloop.con )

. Types of attention mechanism: Understamding and Coding the Self-Attention Mechanlsm of

Large Lunguape Models From Scratcl (sebastianraichbocom |

Apenta— RAG: Totro to LLM Agents with Langehain: When RAG is Not Enougl
Honchar — Mar, 2024 — Towards Date Scimee

[

React— Agenti Teaching LLMs to Think and Act: ReAct Prompt Enginccring.s

MeKinney — Medimn

ik



7. LLM based Agents: Superpower LLMs with Conversational Agents — Pinecone
4 RAGAS: Evalating RAG pipelines with Ragas + LangSmith (lungchnin.dey)
8, Model distillation: LLM distillation dermnystified: s complete guide — Sporkel AT
16, Sentenee classifisr —BERT: Classify text with BERT — Text — Teonsarklow

Ewvaluation Scheme:

Theory :

Continuoins Adssesament | A

subject tescher will dechwe Teacher Assessment criterin at the start of semester
Continuous Assessment (B):

L. Two term bests of 10 marks each will be conducted duritg the semester.

2. Average of the marks soored in both the tests will be considered for Aoal prading.
End Semester Examination (C)

1, Question paper based on the entire syllabus, summing up to 65 marks.

2. Total duration allotted for writing the paper 8 3 hrs.

L
.i'.l||r.l":"l-'-ﬁ



Large Language Models Laboratory
(PCAI7020L)

Practical Scheme Examination Schems
Practical : (F Hes./weck Toncher Assessment 1 25 Micks
Credit il End Sem Fxam @ 25 Muarks

Toeal @ GO Afnrks

Course Objectives:

I Implement various LM Application using language Chain and Fine Tuoe LLAMA 2
2 Understand and implement Test Classification Using BERT and Tensor flow

4. Understand and desipn Multimoda] Generative Model.

C0 | Course Outcomes Blooms | Blooms
Levet Deseription
0 Build your own simple LLM Appheation using Lang Chain, | Li Creats
Chiery PDF using Lang Chain and Fine econe,
CO2 | Implement Fips Tuoe LEAMA 2 With Custom Datoaset Us- | L3 Apply
ing LoRA And QLoRA Techniques, Text classification using
BERT and Tensarfiow

CO3 | Design Question Amnswering Application wing LLM based | LG Cropte
ngents, Apply in-built tools and ereating costom tools for
Refct agent in Langehain. Monitoring RAG applications
using Longsmith and evaluating using ragas.

CO4 | Build a simple multimodal generative model that combines | Li Create
text and Image inputs to generate caplions,

=—r

CO5 | Understanding multimodal models like Gemind vision, vari- | LZL3 Understand,

ous redriovers in Langehain, Apply Open-souresd LLMs for Apply
fuction calling,

12



List of Laboratory Experiments

e —

Buggested List of Experiments:
Lo Bulld vour cwn slmople LLM Application using Lang Chain.
2. Duery PDF uszing Lang Chnin and Ping cone
3. Fine Tuning Pre-trained Mode! On Costormn Dataset Tsing Tramsformer
4, Fiee Tuoe LLAMA 2 With Custom Pataset Using LoRA Aod QLoRA Technigues.
5, Text elassification using BERT and Tensorflow
6. Cueestion Answering Application using LLM based sgonts.
7. Using in-lukll tools and creating custom fools for BeAch agent in Langehain.
B. Monttoring RAG applications using Langsmith and evaluating using ragas,

a9, Bulld s stoople maleimaodsl generative model thst combings tect and image inputs to generats

cnptions
1 Voderstonding multimodal models like Gemind vision.
11. Understanding varicus retrievers in Langchain,
12, Opeen-sonrend LLMs for function calling
13. Mini project
Any othar experiment. based on ayllabuis may be included, which would help the learner to undersiand

Lopic/copoept.

Evaluation Scheme:

Laboratory:
Continuous Assessment (A ):

Laboratory work will be based on PCAITO20T with mininum (8 experiments to be incorporated

The distribution of marks for term work shall be as follows:
1. Perlormuonee in Experiments: (05 Maorks
2 Journal Bubmission: 5 Aurks
4. Viva-voee: 05 Macks

4, Subject Specific Lab Assigmment /Clase Stody: 10 Marks




The final certification and acerptance of term work will be subject to satisfactory performance of
labaratory work and upem fulfilling minimom passing criteria m the tevm work.

End Semester Examination (C):

Chralf Practical examination will be based on the entire syllabos including, the practicals performed
during laboratory sessions,




Big Data Laboratory (PCAI7030L)

Teaching Scheme Examination Scheme
Practical @ (4 Hrs, /wesk Teueclior Asseqsinent: 25 Marks
Creddits @ 02 End Som Exam - 25 Marks

Toen! Murks = 5 Marks

Prerequis'lte: Distabase Mansgeoment Systens, Basic Progeamming skills,

Course Qb jectives:

I. Master the setup and eopBeuration of Hadoop cinsters nsing Cloudera, establishing a Hadoop
Distributed File System (HDFS])

2. Develop practical skills in MapRedoee programming, incloding Word Count and sther examples.
3. Gain proficiency 1 MostgreS0L installation, detubose crention, and CRULY operstions.

i Gain proficiency in Pig and Hive baili-in fnctions, master the data eransfomoation with RRD,

ey Course Duateames Blooms, Blooms
Level | Description

{1 et up and configure Hadoop clesters, s Toplemeat | L3 Apply
MapReduce progrums for datik processing and analvals,

GO | Ukilize PestpreSOQL MongoDB for databass mansgement, | L4,L5 Analyra,
including cresting and managing schemas, tables, and per- Evaluate
forming complex quees with conditions and joins.

CO3 | Implement Hive buili-in functions amd operators, execnte | L3 Apply
ifata processing scripds uwsing Pig Latln

iy Work with Spark to ereate and manage BDDs, perform ae- | LG Cpsnbe
tions and transformations, and implement Machine Learning
Algorithms. |

13



Course Contents

e e —

Unit-1 08 Hrs.

Set up and Configuration Madoop Using Cloudera Creating a HDFS Systern with minmiun | Nane

Node and 1 Data Modes HDFS Commands, Set up Hadoop in Linex BEuvirooment

Umit-11 08 Hrs.

Map Reduce Programming Exumples Word Count. Union, Intemsection aod Differonce. Matriz Mul-

tiplication. Natwnl Join Programeing Example

Unit-111 10 Hrs.
PoetgreSQL Database: Datn Types, PostgreSQL Schema, Queries, PostgreSQL Thble Quories |
Clivuse, PostgreSOL Conditions, Foins and View.

Mongo DB Installation and Creation of database and Collection CRUD Dorument: Insert, Cuery,
Update snd Delete Document

Unit-T'V (08 Hrs.
Hive; Introdoction Creation of Database and Table, Hive Partitbon, Hive Buoilt in Function and Cp-
erators, Hive View and Index. Configure Hive Metastore to MyS0L

Unit-V 08 Hrs.
Pir: Pig Latin Besic Pig Shell, Pig Data Types, Creating a Pig Data Model, Resding and Sioring
Date, Pig Operations,

Unit-VI 10 Hrs.
Spark: RDD, Actions and Transformation on RDD |, Ways to Creste - file, dats in memoery, obher
RDD). Laxy Execution, Persisti RDD Machine Learning Algorithmes like K-Means using Spark. Viee

alization: Connect to dats, Bulld Charts and Analyee Data, Create Dashboard, Create Stories using
Talslen,

I



Suggested List of Laboratory Experiments

L. Install, configure and ron Hadoop and HDFS.
2 Tmplement word count [/ froquency. progroomes using MapRedues.

A Implementing stmple alporithms in MapReduce Matrix mmitiplication, Aggregates, joins, sort-

g,
4, Implement Page Rank Alrorithm usng Map-Reduce,
5. Tostall aowd setup PoatgeeSQL and run basie table sommands,
6, Implement advanes commands in PostereS0 L.
7. Create Hive Databases atd Tables, Hive Partitioning and Indexing.

. Use built-in Hive functions and opevators to manipulate and gquery data. Perform aggregations,

li.[LI"I'iHE_I i ks tramafarma bions UBINE Hivel3],

0. Implement and Perform Streaming Dato Analysis vsivg fiome for dats captore, HIVE for data

analysis of twitter data, chat dats, weblog analysis.

10, Write Pig scripts to solve specific data processing tasks or analyze sanple datasets.

11. Create RDDs from various data sources such ns fles and in-memory collections, Perform trans-

formations amd actions on RDDs and analyze the results.
12 Imploment k-means clustering technique nsing SPARK.,

13. Data Visuallzation with Tablean

A minimum of 08 experiments or any other experiment based on syllabus will be ineluded. which

would help the learnes to spply tho concept learnt.

Text Books:

1. Peter Bruce, Andrew Bruce, Peter Gedeck, “Practical Statistics for Data Selaptizts™, 958 Edi-
ting, O Reilly Publisher, 2020,

2. Howard J. Seltman. “Experimental Design and Analyss”, July 11, H018,
&4, Toun Mitkchell | "Machine Learming™, MeGraw HIiL2007.

Reference Books:

L. "Data Mining for Business Analytics, (An lndian Adaptation); Concepts, Techuigues §88
plications in Pytlon™, Cambridge University Press, ISBN NOL 07R-1108T2T747 ','HFH{. '

g 1 i |I'|-"":1'.E.".
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. Amdress . Miller and Sarab Guida, “Introduction to Machine Learning with Python: A Guide

for Dot Scpentisga”™ O eed]ly 20006

. Stephen Marslandd, “Machine Learning an Algorithmic Perspective”, CRC Press, 2015

. Han Eamleer, “Data Minlng Concepts & Techniques™, Morgan Kanfmanno Publishers, 2013,

Kevin P. Murphy, “Machiine Lowning- A Probahilistie Perspoctive™, 2012,

Web Links:

1.

|

F:

L.

11

12,

btz doop. apache.org docs fsenbile Tudoop- project-diss Msdoop- commaon /SingleCluster litml
l;l;.t}mcluflfwrn'il.' Alntued ] ||LL||"I'.|;LL{.||.‘LI'||.II' h‘:]'.lll‘!ﬁ.1!|-tll1‘-|'!|rilﬂ~ [ |rr'|.'u:'!;|1|“m1;:

Ittps: /[ hadoop. apacheorg S idoes fstabile hadoop-mapreduce-client
Mhindoop-mnpreduce-cliont-core /MapRedues Tutorial html

o Ittpssf Mhadoop.apache.org/does/£1.2.1 /mapred_tutorial html# Exampbe:+Matriz+ Multi plica.

Eiren

hktips: / fwoww prostgresgliutorial.com)/

hetpe:/ /www. postgresglorg/ does fearrent /queries. hitm|

hueps: / fewikiapache org /confluence fdisplay /Hive / Language Manuwal

https: / fewikiapache.org /confluence fdigplay  Hive /Language Manal + DDL# Langusge ManualDDL-
Partitioned Tables

bt fewikd.apache.org /eonfluence fdisplay /Tive /LanguageMammal + UDF
httpe:/ / pig. apache.org/ docs ¢, 1 7.0/start_htm]
httpes:/ f pig. npache.org/docs ), 7.0/ basie htm]

https:/ fepark.apache.org/ docs 3.5.1

Online Course:

1.

hitpe:/ fonlinecourses nptel e, in/ noc20_es=492 / preview

Evaluation Scheme:
Laboratory:
Continmous Assessmeont (A} 25 Marks;

Laboratory work will be based on PCATFOG0L with minimmm (8 experiments to be incorpos
distribution of marks for term work shall be as Follows: 1

L.

Ft-.rrl:lrnlll.lu'tl- it‘l. |:"'n1-:|:l|'.|'|||n::|h;|: ﬂ.ﬁ ."-TIIIEH-

15



2 Jowrnal Submission: 05 Marks
A Viva-voer 05 Marks
4. Subject Specific Lab Assigmment [ Case Study: 10 Mirks .

The final certification and accoptancs of term work will be subject to satisfactory performance of
Luboratory work aond upen ol wivhion pessing eriteria in the torm wark.

Eud Semester Examination (C) 25 Marks:

Oral / Practical examination will be based an the entire syllabus incliding, the practicals performmed

during lshoratary sessions.

)



Robotics (PEAIT041T)

e e e

Teaching Scheme Examination Scheme
Loctures 1 03 Hrs, fweek Term Test 10 Marks
Credity i Teachor Assessmpent | 35 AMorks

Emd S Exnm ¢ 6% Marks
Total Marks 1 100 Murcks

Course Objectives:
1. Develop o comprehensive anderstinding of rolwot saatony
2, Gain proficiency in direct and inverse kinematics, coordivate frames, and rotations

A Lenrn thae F!I‘il‘ll::ll:l[-l!-u ol 1.l.'-:1rh!,'p:|u,:u :|.11n.'|l1.r5-ri5-;, Erajrtory FLIJ:HJumg and varicas mokion opeTations
Lo Lil:'.‘i.iﬂ'l.'l sl il'u[.n]-e"'l'l'l.ﬂ'l.ll r'i']'_.u::i.ﬂll'. gabaotie nwAhEIenT s,

4 Imtegrate adl Program Bobotic Systems.

D | Course Dutcomes ]]luum;- Blooms
Lewvel Description

T

i) | Explain the basics of robot anstomy, movernent mechaniami, | 1 Uniclrstmnd
ardd elasmfientions, nnd apply this kmowledge to real-world

mabsotle u:.':-:kﬂnm.

C02 | Perform kinematic analysis and solve direct and imverse kine- | L3 Apply
matics probiboms for various robot conligurations, enbanciog
thieir probiem-solving skills in robotics,

C03 | Conduct workspace analysis and trajectory planndng, and | L4 Analyze
will implement pick-and placa.
04 | Capable of using ROS for robot programming, interface sen- | L3 Apply

srE and actualors




Course Contents

Unit-T 08 Hrs.
Robot Fundamentaly: Rasie of Robot Anatoany, Robot Movement, Mechanisms and tramcmission,
Classifiction.

Direct and Inverse Kinematics: Co-crdinate frummes, Retations, Link Coordination Arm Equs-
tiom, {Two axis | Three axis, Four-axhs tobid SCARA, Five-axis ouly Rhino XB-3 Hobot). General
properties of solutions Tool configuration Two axis, Three axis planr articalated, Four axis SCARA,

Five axiz robots only Rhing XH-3 Robot

Unit-11 06 Hrs.
Waorkspace Analysis and Trajectory Planniog: Introduction to Workspace Analysis and Trn-
jectory Planning, Work Envelop and examples, Pick and placs operations, Continwous path motion,

Interpolated motbon, Straight-Rae motian,

Unit-111 08 Hrs.
Robot Bensor, Actuator, Interface L Programming: Princple of sensors, Sensor types: LIDATR
[Light Detection saud Ranging, Ultrasonic sensors, Camera, Senzor Input foutput [[/O): Anslog-to-
Digital Converters (ADCs), Sensor Callbration, Interfacing and 12C, Actuator; Direct Control and
Spead Control: PWM, Electric Motors, Pneumatic Actuator, Sérve Motors. Basic Embedded Fila
syetemn, hex fles, Simulators and Emulators, Integrated development emvironments, sommonty osed
IDE. Python for Robot Programming, Program structure, data types, control structure.

Unit-I'V (08 Hrs.
Robotics Convergence Technology: Telemettic camora Robotic System, Non- Imaging Sensors
Machine: Lenrning for Rohotios: Supervised learning for robot control, Reinforeement learning for
robot docision meking. Compater Vision for Robotice: Object reécognition, Image segmentation, Vi
sl SLAM (Shoultaneons Localizathon and Mapping)

Sensor Fugion snd Pereeption: Combining data from multiple sensors for robot understanding.

Knowledge representation, planning, and task seheduling, Sound and touch sensing, Poople seasing,

Autanommaons mobile robod, huomanod rolots snd simulated homanz, humas-robot nteraction

Unit-V (4 Hr

Robot Operating Svstem BOS Busics, Bupporting ROS, ROS Architeoture and {'c:uln‘;é‘ﬁf;.l

File svulen, RS E'1||||'|1||.I.i|.|‘.l.-|1|;| G[ﬂ||h La=wsl, HOIS {1|r||.|:|||.ul||||:_1.' ]_t!1|'l'!|._. T'H]El "r'r'-ﬂl'h;:-.]mnn-u.!;:l i
]

ing indegration
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Unit-VI 05 Hrs.
Building the Robots: Introduction to Wheeled Robot, Hardware, Block Diagram and Assembling
Robot Hurdware, Programming Robot Firmware, path plsnmning,

Robot Applications in Al (case: studies): Exploration of self-driving cars, industrial roboks, assistive
robots, and other Al-powered robotic applications,  Foeus on the interpiay between hardware and
software aspocts, Ciuse study: Tetrix | NAO, Ned Nirvo , Auto Aute.

Text Books:

L. Dr. M, Puruzshotham, T ¥ Sathynasrayanae, T, Shalfgat Nabi Mughal, v, Pallavi Sapkale,
“Bagic concepts of Al and Roboties™, AC Publishing House, ISBN: 9788110025343, 1** Edition,
24x23.

2. Ishewnr Singh, Birinder Pal Kaur, “Fundamentals of Robot Kinematics and Dynamics™, ISON-13
HTO-8RTOTE2TS, 2028

4. Lentin Joseph, “Hobot Operating System (HOS) for Absolute Beginners: Robotics Programming
Made Eaay,”, 1% Edition, A Press, 2018

4, W. Balton, “Mechatrunics™, Pearsin, 2018,

5. Jonathan Cacace; Lentin Joseph, “Mastering ROS for Robotics Programming: Design, build,
nnul simulnte complex robots using the Robot Operating System™, 2™ Edition, Packet Publish-
ing, MI1B.

6. Jacob Fraden, “Handbook of Modern Sensors™, Springer 2016,
Reference Books:

1. Catherine Régis (Editor), Jean-Louls Denis (Editor), Marin Luciane Azente [Editor], Atsun
Kishimoto (Editor), “Human-Centered Al: A Multidisciplinary Perspective for Policy-Makers,
Auditors, and Users™, ISBN 13- O78-103234 1620, 2024,

2. “Introduction To Al Robotics™, 29 Edition, Dradford Books, ISBN 13- 978 0262038485, 2019,
A, Mikell P. Groover, “Tndhistrinl Robotics”, 279 Edition, MeOraw Hill, 2012,

4. John J. Cralg, “Introduction to Hobotics™, 3™ Edition, Addison Wesley, 1SE 2008,

Online Resources:

. Robot Anatomy, Movement, Mochanismé, and Transmission o
hitps:/ L motion,exillingls.edu / RobotkeSystems |/ AvatomyOfA Robot. htm| _u
|j. e ...I.I
2. robol confipurations and joint types \in 2 gd oy
i||‘.|‘.|m:ll'llu"i'r'lslﬁlltlﬂlhﬂ.lq|r|[.-|1|:r]r_..r'ru||||"r-nh||l-i|.||:|1|::||||"_|,'- configuration-referenoe-friome-chs Qf_-:'q-'?l{hi'.'ﬁ'!l*? ;
e ] »
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.

Waorkspace Analysia and Trajectory Flanning
hitpe:/ fmotion.es.illinis.edu [RohoticSystems | AnatomyOfA Robot. htm|

Rabot Interface & Programming bttges Seow wevolver.comdarticle robot-joing

. Basic Embedded Systems and Python for Robot Progeamanlog

Tattpess (ot iom. o5, illingis.edu /RoboticSystems / Anatomy QLA Robot. html

. Robotics Convergence Technology

https: /S wwrw wovolver oo articke / rabot-foint

. Rabot Operating System [ROS)

Tuttps:/ finstromentatiotoods, ooy robsot-ant omy- confi purst e referemoe-frame-chrracteristics/

Building Robote snd Path Plinning

Bt/ finstromentativntools conrobot-mst omveconfiguration=reforence- frame-charseteristios/

Robot Applications in AT {Case Studies) bttps: [ Swww wevolver. com /artiole frobot-joint

Evaluation Scheme:

Theory :
Continuous Assessment (A):

Subject teacher will declare Teacher Assesment oriteria nf the start of semester.
Continwous Assessment (B):

A

Two term tests of 10 marks each will be conducted during the semester,

Average of the marks scared in both the tests will be considered for finsd grading,

End Semester Examination (T

1. Question paper baged on the entire syllabus, summing up to 65 marks,

2. Towal duration allotted for writing the papser s 3 hrs,




Robotics Laboratory (PEAIT041L)

Practical Scheme Examination Scheme
Practical : 02 Hrs,/wesk Teacher Assessment @ 25 Murks
Clradid = {1 Enil Sem Exam ;- 25 Marks

Total | 50 Marks

8 2 ¥ I ¥ - .
Course Dh_‘lﬂﬂtl‘fﬂﬁ: Guilide students n devidoping ROS-based applications, including erom:-
ing and running publisher and subscriber nodes; and wsing ROS toals for simadstion sl visuslization

(e Course Dutecmes Blooms| Blooms
Level | Description

0k Identify and understand the varions parts of a robot & Stady | L2 Undenstand
different ivpes of mechanisms and transmission systeins in
ribsat

CO2 | Analyse the workspace of a four-axis SCARA robot and | Ld Amilyae

identify its lmitations using simulation software,

O | Create aodd ron basic publisher and subscriber nodes i ROS. | L3.LG Apply. Créate

CO4- | Integrate ROS with Arduino or Raspberry Pi, showeasing | L3 Apply
the ability to tmplement and run BOS nodes, toples, and
services on thess platforms,




List of Laboratory Experiments

Suggested List of Experiments:

L.

iy,

-

9.

Explaring Robot Anstomy

Ohjective: Tdentify wnd understand the vanous parks of o robob (eg., sensors, acbuion, con-
trotlers),

Osjective; Study different tvpes of mechanisms (¢g., gears, belis) and transmbssion svstons in

robots,
Shmilution of Forwsrd and Invernse Kinvmatics,

Workspawe Analyss of a SUARA Hobat
Objective: Anolyvse the workspace of a four-ads SCARA robot and fdent iy s Tmitatbons using

gimnlation software.

Create a Hobat structure for pick and place operation

. Basic ROS Mode Creation Objective: Create snd min basie publisher and subscriber nodes in

ROS,

(Write simple nodes o Python )/ CA4-+ and communicato betwoon thom.)
Imiplement o e following robot using ROS and sppropriate sensors.
Interfacing Arduing) Haspberey Piowith ROS.

Programs of Tetrix amd MACL

Programs on Ned Micyo and Auto Auto,

Any other experiment basad on syllalas may be included, which would help the learner to undemstnnd

Lopic) conept

Evaluation Scheme:
Laboratory:

Continnous Assessment [A):

Labarntory wark will he based on PEATTIMLT with minimoum OB experimonts to be inoorporated. The

distribution of marks for term work shall be as follows:

=

&,

4

Performanes in Experiments: 05 Marks

Jonrmnd SubaniEsion: (06 Marks

Viva-vocn: 06 Marks
subject Specitic Lab Assigomment (Case Study: 10 Marks

25



The final certification and seceptance of term work will be subject to satisfactory performance of
laboratory work wnd apon folblling mimmom passing critern m e term work.

End Semester Examination [t

Oral/ Practicsl exnmination will by based on the entire syllabus ineleding, the practicals performed

during laboratory sessions.

2



Artificial Intelligence in Finance (PEAI7T042T)

Teaching Scheme Examination Scheme
Lectures : 083 Hrafwiek Term Test = 10 Marks
Credits = 03 Tencher Asspssment @ 25 Marks

]":ml. SI.‘I.II I".'&-:uru ¥ ﬁ[l Marks
Total Marks : 100 hMarks

Course Objectives:

The course abjective is to understand the role of Al in boseeee; learn risk aod portiokio managemmnt,
develop and evialuste the eredif scoring models, and investigate the application of Al in detection and
rEVERTI aof Feanid,

= m—

0O | Course Ditcomes Blooms| Blooms
I' Ligsve] Description
01 Demonstrate Knowledge of Al Applications and its role n | L4 Apply

Fimaames,

02 Bnplement Risk Management Models to assess and manage | L3 Apply
fnancial rsdes

CO3 | Optimize Anancial portfolio strategies that align with given | L4 Analyze
risk profiles and isvestment goals.

OO | Devedop Al-driven credit scoring models snd compars thelr | Li Create
performanes g0 traditionsl scoring systems

€05 | Design the frand detection system that detect and prevent | L Cromte
potential frandulent activities,

a7




Course Contents

—_—_————

Unit-1 08 Hrs.
Introduction:

Toccomany for Roarwee- aasct, labilities, inecine, expenses, revenne, profit, oost of goods sold [(COGS),
mroms margin, oot income, balanes sheet, fncome statement, ROL lgnidity, interest, inflation, finan-
chal markets (stock, Bond, commodity, forex), Eguities, dervatives, Corporiste and personal finance,

Finanrinl Statements and eacios; finaneial planning

Unit-11 (08 Hrs.
HRole of Al in Finance: AT and [ts stgpdficanes in Goaoee, evoluytion of AT in Boaee, AT technigues
sedl in e, Foreessting and its importance in Ananee, challenges in Aooncial forecasting, Fore-
casting Methods: TSA, ML, DL, Semantics Analysis, Applicatione of Al In Finance: frand detection,
eredit scoring, slgorithmie trading, risk managensent

Efficient. Markets: Market Prediction Based on Returns Date, Market Prediction with More Features,
Market Preshiction Intraday.

Dense. Neural Networks: The Data;, Basehine Prediction, Normalization, Dropout, Hegularization,
Bagring, Optimizars.

Recurrent Neural Networks: Exaanpbe - Financial Price Series, Financial Return Series, Financial
Features; Estimation,

Unit-111 06 Hrs.
Risk Management using Al and ML Models:

Introduction to finandal risk management, Types of financial sk (market, credit, operationad), Al
and ML models for risk managemont (e.g., Value at Risk, Conditional Value at Risk), Case studies:
Tmplementing risk manngement strategies using AL wod ML

Unit-1V (05 Hrs.
Portfolio Optimization and Asset Allocation Strategies: Basics of portfolio theory, Portfolio
optimization techniques (Markowitz, Black-Litterman, ote.), Application of Al and ML in portfolia

optimization, Hands-on: Portfolio optimization nsing Pyvthon hraries,

Unit-V
Credit Scoring in Finance:

Credit seoring and itz mportance in lending decisons, development of credit seoring g
ilstion o eredit seoring, Data Collection and  Preprocessing for Credit Scoring, models ﬁ_ﬁ;' !
pecring-traditional machine learning sl Deep learmiag, Evadoatbon and Vialldation of Credit E-”'!rij'_‘..!}-"'

28



Model-ROC, AUC, ete, Case studies of credit scoring model,

Unit-VI 06 Hrs.

Fraud Detection in Finance:

Framal in fmanee and its mpact, Types of fnancial frasd (eg., beotity thelt, paemens fraod ), Tm-
portance of frand detection m finencial metitotions, Data Collection and Preprocessing for Fraud
Dhstection, traditivual fraud delection methody {eg., role-based sveiems, anomaly detection) and its
limitations, machine learning for froud detection, anomaly detection technigues- supervised aml wo-

eupervised, Case studies of fravd detertion model,

Text Books:
1. Edward P, K. Teang, "Al for Finance™ , CROC Press, ISBML3 975 1032301 205, 2023,

2. Bohdan Popovych, *Application of Al in Credit Scoring Modeling”. Springer Gubler , [SBN- 13
OTE-J655401 705, 2022,

3. illiam Kinlaw | Mark P Kritaman, David Turkington, Hary M. Markowite, “Asset Allocathon:
From Theory to Practice and Beyond (Wiley Finance)™, ISBN-13 978-11 1981 7710, 2021,

4. Mareoa Laper de Prudo, “Advances in Financial Machine Learning™, Wiley, 2018

5. Hobert H. Shumway and David 5. Stoffer, “Time Series Analysis and lts Applications: With R
Examples" | 20107,

6. Ywes Hilpisch, “Python for Finanee: Analyae Big Financial Data®™, 2015.
T. Allan M. Malz, “Financial Risk Management: Models, History, and Institutions”, 2011,

8. Frank 1. Fabozzi, Herry M. Markowite, and Petter N. Kolm, “Portfolio Construction and Asns-
lytics™, , 2007.

Reference Books:

1. “Al In Backing & Finance: How AT Plays A Significant Raole In Banking And Financial Services
Industry: Artificial Intelligonon Definition”, Tla Sweda, ISBN-13 970-8465706244, 2021,

4. Matthew F. Dixon, lgor Halperin, and Paul Bilokon, “Machine Learning in Finasce: From
Theory to Practice” Springer, [SBN-13 97E-30304 10674 2020,

4. Marcos Lopes de Prado, “Machine Leaming for Financial Engineering”, Cambridge l_lruwﬁ.ﬁ:ﬂ'
Press, ISBN-13 9T8-11087592500, 2018,

4. Marcos Lopex de Prade, “Advances in Financial Machine Learning”, Wiley, ISBN-13 (Rl
i e .
L1 1%l LR 5
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&.

Murk J. Bennett and Dirk L. Hugen, “Financial Analytics with R: Building o Laptop Labarstory
for Dota Sciencs™ , NI1E,

Online Resources:

o

10.

| e

. What 1= Arvtificial Intelligence in Foarice? — [BM

How Fisonee & Banking Professionals Con Capitadize o Al {corporatefimanecinstituto oo
Al in Finance: Applications, Examples & Benchits — Google Clowd

H Examples of AT in Finance 2024 — Built In

. Al for portfolio mansgement: An overview (leewayvhortz.com )
- Generative Al transforming wealth and asset management — EY - US

. Use of Artificial Intelligence (A} in Investment Management — Infosys BPM

Al-based eredit scoring (leewavhertecom )

Responsible Al Credit Scoring — A Lesson from Upstart.com (degrayter.com )
How Frand Detection Using Al in Banking Works? — Infosys BPM

How Is Al Used in Fraud Detection? — NVIDIA Blog

(2) (PDF) Deep Learning for Time Series Forecasting: A Survey {researchgate.net)

Evaluation Scheme:

Theory :

Continuous Assessment (A):

Subject teacher will declare Teacher Assessment criteria at the start of semester,
Continuons Assessment (B):

i

2

T termn bests of 10 marks each will be conducted during the semester,

Average of the marks scored in both the tests will be considered for final prading.

End Semester Examination (C):

2,

Question paper basod on the entire syllabos, summing up to 65 marks.

Tenal duration allotted for writing the paper is 3 hrs,




Artificial Intelligence in Finance Laboratory
(PEAIT042L)

Practical Scheme Examination Scheme
Practical : 02 Hrs. /week Teacher Assessment @ 25 Murks
Credit i End Sm Exam ! 25 Marks

Toital @ 5 Murks

Course Objectives:

1. Analyze sl imterpret finsmeisd dats wsiog, Python ibracies

)

Dl.-'.-'t-]l::lp wisd evaluate machine EI'ILI.'I:I.iLIH mudels for Bnancial '|||'|:;ﬂ_'|_i|:-l;:|:ru.-|

3. Apply natural lengusge procesz=ng tochmigques co inanoal news sentimont anahrsis,

20 | Course Outcomes Blooms| Bleoms
Liewel Deseription

ol Ferform exploratory dats anbves ([EDA) oo fiosoeisl data | L3 Apply
using Python.

8 Build and assesd puachine learubng models for stock p:ig;l_' L5 Evalunte
prediction,

COd | Conduct sentivaent analysid an fnancial news and assess its | L4 Analyze

impect on stock prices.

OO | Optlmiee o stock portfollo usiog algorithme and evaluste | LG Create
risk aml returmn.

41




List of Laboratory Experiments

—

Suggested List of Experiments:
1, Case Study; Predieting Stock Prices with a Simpie Noural Network

2. Exploratory Data Analysis (EDA) with Financial Data: Use Python libraries like Pandas and
Mutplothil to analyse and visualize historical financial dats  Ideotify trends, patterns, and

correlations in stock prices, market indices, or other financial indicators

3. Preclictive Modelling for Stock Prices:Buibd machine learning models (e, linear regression,
decision trees, or LSTM neural networks) o prediet futare stock prices based on historical
idata Evaluate the performance of the models using metrics like mean squared evror {MSE) or

BOCITHCY,

4, Sentiment. Analysie of Finnnecial News ¢ Use naturol langusge processing | NLP) technigues to
analyae the seoliment of news articles or social medin posts abanit specific stocks or companies,

Determine the impact of seotiment on stock price movements.

e

- Cage Study: Research o historical example of o Anancisl market crash, Analyze bow Al might
have influenced the event, for better or worse,

&, Portfolio Optimization: Develop an algorithm to optimize o portfolio of stocks based on righ sod
rebiurn ebjechives. Use lechnigues like mean-variance optimization or Monte Carlo gimulation,

7. Credit Risk Assessment: Bulld a machine bearning model to predict the ereditworthiness of
individuaks or companies based on financial and non-financial data. Evaluate the model's per-
formance using metrics like precision, recall, and Fl-seore.

E. Risk Maosgement: Implomwnt and backbest simplo frading strategies (g, moving avernge
erossover) wsing historical stock price data. Use Python libracies like Pandas snd NumPy for

data manipulation and steategy mplenentation.

8. Frond Detection in Financial Transactions: Develop a frand detection model using maching
learning techmiques to identify frauchdent transactions in a financial dataset. Evaluate the

miodels performande uging metrics like procision, recall, and ROWC-ATIC

W), Time Series Forecasting for Financial Data: Use time series lorecasting models (eg,, ATUMA,

Fr-l'.lp]']'."‘l:l fo predict future values of foaocial indicators like stock prices or L':t:ha.ngg,.arg.mf T

hsnlute porecntage ormor [(NAPE). B

Any other experimaent based on syllabunes may be included, which woald Lhelp the Jedsrner too

Lo ) P

a3



Evaluation Scheme:

Laboratory:

Continuons Assessment (A):

Laboratory work will be based on PEATTIMZT with minimim 08 experiments to be incovporated. The
cdistribution of marks for teem work shall be s follows:

1. Performanee in Experiments: 05 Marks

2. Journal Subsmission: 06 Marks

3. Vive-voce: 06 Marks

4. Subject Specifie Lab Assigrment [ Cage Stody: 10 Marks

The fipal certification and scceptance of term work will be subiject to sstisfactory performsnee of
laboratory work and upon fulfilling minkmmm passing eritevia in the term work,

End Semester Examination (C):

Orul) Practical exomination will be based on the entive syllabus incloding, the practicals performed
during laboratory sessions,

A4



Artificial Intelligence in Cyber Security
(PEAI7043T)

e e

Teaching Scheme Examination Scheme
Lectures @ 03 Hrs, fweek Term Test ; 10 Marks
Credite: 3 038 Tecdwr Asmessment 1 25 Marks

End Sem Exam : 65 Marks
Total Marks ; 1000 Murks

e ———a—— L. ——————_ T ——— = S =S e L

Prl-_'requiﬁitﬂ: Artificil Tntelligenee, Macdine Learning and Compoter Network.

Course Objectives:

1. An overview of different Al and Machine Leaming models in Cyber Securiby.
2, Uang Madnoe Learning for effective security,
3, Varioos sbteck on ML models.

4. Mlachine Learning and Privady,

CO | Course Qulcomes Blooms| Blooms
Lzl Description
01 Understand the warions concept of Cyher Security. L Ll mnciratsined
C02 | Understand the concopts in Al and Machine Learning for | L2 Understand
Cwvber security.
03 Learn warious AT and Machine learning models for cyber | L2 Trederstand
2eCUTILY.

CO4 | Ability to apply Al and machine learning models n eyber | L3014 Apply, Ann-
BECLUTITY Issues. lyzn

M



Course Contents
P e T St e B

Unit-1 07 Hrs.
Introduction to Cybor Secarity:

Basic Cyber Security Coneepis, layers of security, Volnerability, threat, Harmful acts; Internet Gov-
ernance - Challenges and Constraints, Computer Criminals, C1LA Trind, Assets and Threst, motive
of attuckers, active attacks, passive attacks, Software attacks, hardware attacks, Spectnum of attacks,
Trocomomyof varios sttacks, [P spoofing, Methods of defense, SecurityModels, risk wanagement, Cy-
ber Threats-Cyber Warfare, Cyber Crime, Cyber terrorism, Cyber Hspionege, eto., Comprehensive

Cwvber Security Policy.

Umit-I1 06 Hrs.
Artificial Intelllgende in Cyber Security:

Rale of AT in Cyber Seeurity and Secunty Framewsodk: Artifical Intelligence in Cyber Security, Chal-
lemges and Promises, Security Theents of Artificial Tnteligones, Use-Cases: Artificial Tntelhgenes Email
Observing, ModelStealing & Watermearking, Network Traffic Analyveiz, Malware Analysiz, United Fam-
ily Healthoare by TR

Unit-111 07 Hrs.
Machine Lenrning in Security:

Introduction to Machine Learning, Applications of Machine Learning in Cyber Security Domain, Ma-
chine Learning: tasks and Approsches, Anomaly Detection, Privacy Preserving Nemrest Nelghbour
Search, Machine Learning Applied to Intreston Detection, Online Lesrning Methods for Detecting
Malicious Executables.

Unit-IV 06 Hrs.
Deep Learning in Security:
Introduction to deep learning, Cyber Security Mochamizms Using Deep Learning Algorithms, Apply

ing deeplearning in various use cases, Network Cyber threat Detection.

Unit-V 07 Hrs.
Cyber Security: Organizational Implications:

Intreduction, cost of cvbercrimes and IPR issues, web thrests For organizations., securily and ]n-i;m’jj g
implications, social media marketing: security risks and perils for organizations, socinl computing g Xl

the sssoriated challenges for erganizations. Cyvbercrime and Cylser termorism: Introduetion; inf
tunl propercty in the cybemspace, thie ethien] dimension of eybirerimes the psycholopy, mindsel™gs

skills of hackears nnd otler cyber criminala.
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Unit-VI 06 Hrs.
Trends in Cybersecurity:

Responding to Ransomware, Combining Application development and Cybersecurity, Using Deep
Lewrning to Detect DOA-Generated Domains Detecting Non-Malwave Threats. Adaptive Honeypaots
i Honey tokens, Gainlng a Better Understanding of How Neoral Networks Work, Emploving, Cap-
anbe Networks, Deep Remforeement Learning. Protecting the loT, Predicting the Fotore,

Text Books:

1. Gupta, Brij B, and Quan & Sheng, eds, “Machine learping for compuier and eybeer security:
principle, algorithms, and practioes”, CRC Pres, 2009

2, Mevraj Dhargave, Rita Dharpsve, Pramod Singh Rathore, Rashmi Agrawal, “Artificial Intelli-
gence and Doets Mining Approaches i Security Frameworks™ , Bditors) 2021,

3 Leglie F, Sikes, "Al in Cybersecurity”, Springer, 2018,

4, Winn Godbole and Sunit Belpure, “Cyber Security Understanding Cvber Crlmes”, Computer
Forensics and Lega! Perspactives, Wiley, 2018

Reference Books:

I, Alessandro Parisi, “Hands-On Astificial Intelligence lor Cybersecurity: Implement smare Al
systems for preventing cyber-attacks and detecting thrests and network anomalies” , Packt Pub-
lication, 2018,

2, Tsai, Jeffrey JP, and 5. Yu Philip, eds., “Machine learning in cyber trust: security, privacy, and
retiablliny™, Springer Science & Business Media, 2008,

4. Kevin P Murphy, “Machine Learning: A Probabilistle Perspoctive”, MIT Pross.

4. Christopher M. Bishop, “Pattern Recognition and Machine Learning”, Springer 2006,
Web Links:

L. GPU Gen Al in Cybersecurity hi.tr.mzlﬂ'l."m_qmuruem_urﬂjlnwn,-'gu_-n-u]-Iu-tybq_mcmjt.y

Evaluation Scheme:

Theory :

Continuons Assessment [ A):

Subijeet teacher will doclare Toschor Assessment eriteria at the siart of sesester.

Continuons Assessment (B):

I, Two tirim st of 10 marks esch wall be condocted doring the semestes

B



2. Average of the marks scored in both thee tedts will be congicdersd for fnal grading.
End Semester Examination (C):
1. Question paper based on the entire syllabug, summing up to 65 marks.

2, Totud durption allotted for writing the paper 2 3 hrs,




Artificial Intelligence for Cyber Security
Laboratory (PEAIT043L)

e e = ————————

Practical Scheme Examination Scheme
Practical 1 02 Hrs. /waock Teacher Assessment @ 25 Maorks
Chreddit 2 01 End Sem Exam : 25 Marks

Total ; 50 Mk

Course Objectives:

. Learn spam email detection, DDoS network traffic anabvsiz and breaking Capchag with nenral
m i

2. Implement encosder aod clustering algorithm Eosemble learning,

3. II!I]|1]|'_'L'L|.I|‘.'I:L1. {J_','bm :-‘lEEI.J.L'i.t-_'.-' Threats detection with Al and Fraud Peesenton with Cloud Al

Bolutions,
CO | Course Dutcomes Blooms| Blooms
Lewel Dieseript bon
OOl | Understand of the machine learning pipeline for spam email | L2 Undersdtand
detection.  Time series analysis for DDoS petwork traffic
ansibynis.
CO2 | Understanding deep fearning and eonvolutiona! neural net- | L2 Understand

wark for breaking Captehas with neural network. [Hmen-
picnality reduction and datn vissalization.

C03 | Understand of the Auto encoder and clustering algorithm, | L2 Understand
Datn oversampling and decision tree alporithm.

CO4 | Implement Ensemble learning, Detecting Cyber security | L3 Apply
Threats with Al Fraod Prevention with Cloond Al Solwtione




List of Laboratory Experiments

—— o e —,——————————
Suggested List of Experiments:
L. Python basics review and Introduction of common data snalysis libraries.
2. Machine learning pipeline for cyvbersecavity problema. Cese study: spam omail detection
4. Time series analysks
[n) Case stoly: DDGE petwork wrallic aualysis
d. A mmall glep loto deep lenming and commadutional nearal network (CNN)
(a} Case study: breaking Captchas with neural network

Dimpnsionality reduction and data visuslizstion,

!'.:l

{a) Case study: setwork anomaly detection and visuslizaton

(b) Dataset: KDD Cup 19989 dataset |We will reuse these n lab 6]
6. Auto eocoder and clustering algorithun
1. Dabn oversampling and decision tree algorithm

(a)] Case study: detecting and categorizing network attacks

(k] Datusob: Kapgle credit card frand detection dataset
B. Ensemble leaming
4. Detecting Cyber security Theats anth Al
1. Fraond Prevention with Clowd Al Solutions
Any other experiment. based on syllabus may be included, which would help the learner to understiand

fopie foomicepl

Evaluation Scheme:
thnumry:

Coptinuous Assessment (A):

digtribation of mavks for tern work 2ludl bBe o= followes:

I. Performance i Experiments 05 Marks

2. Journsl Submizsion 05 Mrks

o+



3. Vivie-wvoce: 05 Marks
4. Subject Specific Lab Assignment /Case Stady: 10 Maorks

The final certificntion and acceptance of torm work will be subject to satisfactory performance of
Inboratory work and upon fulfilling minimum passing criteria in the term work.

End Semester Examination [C);

Oraly Practical examination will be based on the entire syliabus including, the practicals performed

during laborstory sessaons,




Product Life Cycle Management(OEAI7051T)

Teaching Scheme Examination Scheme
Lectures - @8 Hrs, fweek Term Test ;10 Morks
Credits I8 Tegcher Assessament @ 25 Marks

F.ru| :'_"u-'l:u |'::u'.'|.||| x ﬂ{i- Miarks
Total Muorks ; 1060 Marks

PI'EI'BL]I.Iir'::iLE:Htlnwls.uig-r of basic concepts of Management

Course Ob jectives:

1. To [mmiliarize the students with the peed, beefits and components of PLY
2. To aequaiot students with Product Dats Mansgement & PLM strategies

1. To give insights into new product development program and gaidetines for desipning and devel-
oping 4 produce.

4. To Fmiliarize the students with Virtusl Prodwet Developmend

CO | Course Outcomes Blowms | Blooms
Level Deseription

COl | Gain knowledge about phases of PLM, PLM strategies and | L2 Uniderstand
methadology for PLM Reasibility study and PDM inplemen-
taticmn.

CO2 | Mustrete various approaches and technbques for designing | LS Apply
and developing products,

O3 | Apply product engineering guidelings / thomb rules o de | L3 Apply
gigning products for moulding, mechining, sheet metal work.
T T T

CO4 | Acquire knowledge o applying virtual product development | 1.2 TTnderstand

tools for components, machining and manufacturing plant
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Course Contents

R}

Unit-1 10 Hrs.

Introduction to Product Lifecyvele Management {PLM): Product Lifecyclo Management (FLM],
Meed for PLM, Product Lifeeyels Phases, Opportunities of Globalization, Pre-PLM Envirdnment,

PLM Paradigm, lmpartasce & Benefits of PLM, Widespread Impact of PLM, Focus and Applicstion,

A PLM Project. Sturting the PLM Inftintive, PLM Applications

PLM Steategies: Inslustrial strategies, Strategy elements, its identification, selection and imple-

mentation, Developing PLAL YVidion and PLM Stratepy, Change management for PLA

Unit-11 08 Hrs.
Product Design: Prodoct Design and Development Process, Enginesring Design, Urganization and
Decomnposition in Product Desipn, Typologies of Design Process Models, Reference Model, Produet
Demign in tlhe Context of the Product Development Process, Relation with the Development Process
Planning Phase, Relotion with the Post design Planning Phase, Methodological Evolution in Pred-
uct Desipn, Conourmont Engineering, Cliaractorstic Festures of Concurrent Enginsering, Concurrent
Engineering and Life Cycle Approach, New Product Development (NFD) and Strategies, Prodoet
Configuration and Variant Management, The Design for X Syvstem, Objective Propertics and Design
for X Tools, Chokce of Design for X Tools and Their Use in the Design Process

Unit-111 08 Hrs.
Product Data Management (PDMY: Product and Product Data, PDM systems and importancs,
Components of PDM, Reason for implementing a PDM aystem, financial justification of PDM, bar-
riers to PDM implementation

Virtual Froduct Development Tools: For components, machines, and mamufscturing plants, 30
CAD systems and realistie rendering technigues, Digital mock-up, Model building, Model snalvsis,
Modelling and simulations tn Product Desgn, Examples/Case studies

Unit-1V (18 Hrs.
Integration of Environmental Aspects in Product Design: Sustaimable Development Deesign
for Environment, Need for Life Cyele Environmental Steateghes, Useful Life Extension Strategies,
End-of-Life Strategies, Introduction of Enviromnental Strategies into the Design Process, Life Cycle
Envirommental Strateghs and Constdembions for Product Design.,

Unit-V

Assemmment, Pheses of LOA in IS0 Standards, Fiebds of Application and Limitations of Life Cyele
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Asgessment, Cost Analveis and the Life Cyele Approach, General Framework for LOCA, Evolution of
Modols for Product Life Cycle Cost Analysis.

Text Books:

1. John Stark, “Product Lifecycle Management: Parsdigm for 2181 Century Produet Realization”,
Springer-Verlag, 2004,

2 Guidy L Risa, Antomino Risttano, Tavlor & Francks, “Product Design for the environment-A
life cyele spprosch”, Fabio Giudice, 2001,

Reference Books:

1. Baaksvuor Anttl, Iinmonen Anselmie, "Product Life Cyele Management”, Springer, Dresimiech,
.

2. Micharl Grieve, *Produoet Lifecyele Management: Driving the next peneration of lean thinking”,
Tata McCraw Hill, 2006.

F!I.'ﬂ]‘.‘lq-i:li'ﬂ Villomasagwa, Lue Ma'r]:ieu, Mo Giotilamg, “Prodduct Llﬁe-['!wh-. .‘I.ll\h.l'l.“l,."lllﬂ]f..‘ Gemmetric
Vartations™, Wiley, 10,

Evaluation Scheme:

Theory

Coptinuous Assessment {A):

Subjert teacher will declare Teacher Assessment criteria st the start of semester,
Continuous Assessment (13):

1. Two term tests of 10 moarks each will be conducted during the semester,

2. Average of the marks scored in both the teste will be considered for final grading.

End Semester Examination (C):

1. Cuestion paper based on the entire syllabus, summing up to G5 marks.

2. Total duration allotted for writing the peper i= 3 hrs.
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Management Information System
(OEAIT052T)

Teaching Scheme Examination Scheme
Lecturea 1 (3 Hrs, fweek Tertn Test : 10 Marks
Credlits 03 Tearlior Assezsment. @ 25 Marls

End Sem Exam @ GO Marks
Tl Maeks - 100 Marks

Prﬂrﬂquisite:ﬂnuwlcdgu of basie toncepts of Managemon

Course Objectives:

1. The course s Blemnd of '.'l.{ml.rr.gl-:l:m-::nt sl Techiieal field

I3

. Discuss the roles played by information techooloey i bodey's bosiness and define varions tech-
nology archibertures on which information systoms are budilt,

3. Dhlisae sl atsalvee typical fonctiooal aformeation systoeomes and Ideotify bow they et the peeds
of the firm to deliver efficiency and competitive advantege

4. Tdentify the hate steps in systems development.,

CO | Course Outcomes Blooms| Blooms
Level | Description
COl | Explaiy bow inforsation systems Transform Business. L2 Understand
C02 | Identify the impact information systems have on an organd- | T3 Apply
zation.
C3 | Dewribe [T infrastructure snd ks components and its eur- | L2 Understand
rent brends,
CO4 | Understand the principal tools amd technologies for access- | L2 Uncerstamd
ing information from databases to improve business perfor-
mance and decision making. |
CO5 Identify the types of aystems usead fos enterprise-wide knowl- | L3 Apply I
lh:lgl} TR REC I eIL and liow l]ll:_',.' |'rtr|1."1r|l= walie for busipesses,




Course Contents

Unit-1 05 Hrs.
Foundation Concepts: Information Svetems o Business, Functional Area Informstion System,
The Conponents of Information Systems, Impact of I'T on organizations and society, Organizational

Strategy, Informntion svetems for strategic advntage

Unit-11 08 Hrs.
Information Technologies: Hordware and Software

Computer Systems: End User amd Enterprise Computing

Computer Poripherals: Input, Output, and Storage Technologics

Applieation Software: End User Applications

System Software: Computer System Managemond

Data Resource Management: lechnical Foundations of Database Management, Managing Datn
Resvurees, Big data, Data warehouse and Data Marts, Koowledge Moanmgemont

Muetworks: The Networked Enterprise (Wired and wireless), Pervasive computing, Cloud Computing
el

Umnit-111 08 Hrs.
MIS Tools and applications for Decision making: ERP and ERP support of Business Process
Reanginesring

Business intelligence (BI): Munagers and Decision Making, BI for Data analysis and Vieualization
Artificial Intelligence Technologies in Business

Unit-IV 06 Hrs.

Security and Ethical Challenges: Security, Ethieal, and Societal Challenges of I'T Security Man-
pgement of Information Technology.

Unit-V 07 Hrs.
Soclal Computing (SC): Web 2.0 and 3.0, 5C in bisiness-shopping, Marketing, Operational aned

Analytie CHRM, BE-buasiness and E-commerce - BZR B2C, Mobile commeren.

Unit-VI uhms*ﬂzoq%

Information System within Organization: Aoguiviog Information Svstems and Apph
Visrioms Syutom development Life eyole modaols :'H_': .
Enterprise and Global Mapagement of Tnformation Technology: Muanaging [nEr.rru.m.r'if.:'flr-'
mivogy, Managing Clobal TT. T

JT I



Reference Books:

1. James A O'Brien. George M., Ramesh Bebl, “Management Information Systems™, 11'" Edition,
Tata MotGraw Hill, 2014,

L

. Belly Ralner, Brad Prince. “Mansdigement. Information Systems™, 24 Edition, Wilker, 2013

3. K.C. Landon aund 1P Landon, *Mansgement Information Systemns: Managing the Digital Firnm™,
LN Edition, Prentica Hall, 2007.

4. IV Boddy, A. Boonstra, “Mannging Information Systems: Strategy and Organteation”, Prentice
Hull, 2008. Propared

Evaluation Scheme:
Theory :
Continuons Assessment |A):

Subject teachor will declare Toncher Assessanent oriterin at the start of somester,
Continuous Assessment (B):

L. Two term tests of 10 murks each will be conducted during the semester.
2. Average of the marks scored in both the testg will be considered for final grading

End Semester Examination (O

L. Question paper based on the entire syllabus, summing up to 65 marks.

2. Total duration allotted for writing the paper s 3 hrs.




Operations Research (OEAIT053T)

e ——— e e e |

Teaching Scheme Examination Scheime
Loetupes ¢ 03 Hrs, femek Term Test @ 1 Marks
Credits 2 03 leachor At - 265 Marks

End Sem Exnm : 65 Marks
Tatal hMarks ; 100 Marks

Prerequisite: Dasic Knowledge of Algobra, Probability and Statisties

Course Objectives:

i ']_h :I-un_uulurf 1 rvl_';ul-w'rprl.u:l -r|rrir-:|n:i1:| |h:r|:l|r]t!|‘Jl Ak mathematical '[.I-]'l’.'lH,.T‘HLI'.I.I:I.'IiIl,H I'.tll'.ld{"J.

2. To learn the mathematical tools that sre canploved Lo solve msthematical programming models

CO Course Qulecomes Blooms| Blooms
Level | Description

CO1 | Convert a real-world problem into a Linear Propramming | L4 Analyze
Froblem and snalyse the solution obtained using Simples
method or other algorithms.

CO2 | Identify real-world problenss as Transportation Problem and | L3 Apply
Assignment Problem and Solve the deckion problem by
chioosing appropriace alporithm.

CO3 | IHentify the decision situstions which vary with time and | L3 Apply
analyee them using principle of dynamic programming to
real life situstions.

COd | Explnin ressons of formation of gueues, classify svardous | L2 Understand
dueEning systems and npply parnmeters defined for vardons
quening aystens for deskion making in eeal e stuebons

G Understand the concept of decision making in shuation of | 12 Undenstand
compotition and recommend strategies in caze of two-person
ELCDE SUITL CRITES,

CiO | Dvseribe comeopt of sinmlition and apply Moote Cado Sim- | L2 Unilerstand
ulation technigue to systems such &8s inventory, quening and
peeointnend soluticns for them

COT | Understand need for vight veplvcement policy and detormine | L2 Uniderstand
optimal replacement age.
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Course Contents

P R — — — —_— — — S

Unit-I 10 Hrs.
Introduction to Operations Research: Coneept of decision making. Definition of OR. Formmla-
tion of dectston problem as OR model, Concept of Optimisstion

Linear Programming Problem: Mathematical Formulation, Finding optimal solution - Graphical
imethodd, Simplex Method, Big M-method, Two Phase Method, Dunlity, Primal — Dual construction,

Symmetric and Asyvinmaebelc Dual, Dual Simplex Method

Unit-11 08 Hrs.
Assignment Problems: Matheniatbeal Formualagbon, Finding optiml selution - Hoagarian Method
Transportation problem: Mathematical Formuolstion, Fioding fnitial bosie fensthle solution

Northwest corner rule, row minima, column minima, least cost method and Vegel's approsimation

method. Optimality test: the stepping stone method and MODT method. Tnproving the solution.

Unit-111 06 Hrs.
Dynamic Programming: Bellman's Principlo of optimality - Appleations of dynamic programming.
Employment smoothening problom, eapital budgeting problem, shortest path problem, cargo loading
problem

Unit-IV 10 Hrs.
Queuing Models: Characteristics of quening modele. Single Channel - Single and multi phase
servers, Poisson arrivals, exponential service time - with infinite population amd finite population
models — with infinite and finite capacity,

Multicharmel ~ Single phase server - Polsson arrivals, exponontial service time with infinite populs-
fiom

Game Theory: Introduction. Minimax & Maximin Criterdon and optimal strategy, Solution of
games with saddle points, rectangular games without saddle points - 2 x 2 games, domininee pring-
ple

Approximate methods - Tteratbve method, m x 2 & 2 % n gumnes -Craphical method and method of

sub-gumes. Expressing game as LPP,

Umt-V ﬂﬁﬁm
Simulation: Definition. Types of sinmilation medels. Monte Carlo simulation technigud, A ppiid

.l.J
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polioy.
MNote: Edueator s expected to introduce relevant software available for solving various

mathematical models.

Text Books:

1. Shanmua J. K. “Operaiions Research”, Trinfly Press,

2. Qupta P. K. Hira D. 8., “Operations Research”, 5. Chand Limited.
Reference Books:

1. Tabe, HA “Operations Research - An Introduction™, Prentice Hall

2, Ravindran, A, Phillips, D. T and Solberg, 1. 1., “Operations Researclh: Principles and Practice”,
Jolin Willey and Sons

3. Hiller, F. 5. and Lishermenn, G, J., “Introduction to Operations Research™, Tats MeGraw Hill
4. Pradeep Prabhakar Pal, “Operstions Research Principles and Proctice”, Oxford University Press
b. K. Pammesrselvam, “Operations Research”, PHI Publications:

f. A. M. Matarajan, P Balasubramnnd, A, Tamilsras, “Ciperations Research”, Pearson Education,
7. Banti Swarup, P. K. Gupts and Man Mohan, “Operations Research”, Sultan Chand & Sons,

Evaluation Scheme:
Theory :
Continuons Assessment {A):

Subject teacher will declare Teacher Assessment criteria st the start of semester
Continuous Assessment (1):

1. Two term tests of 10 marks each will be conducted during the semester.

2, Awverage of the warks scored in both the tests will be considered for finad grading

End Semester Examination (C):
L Question paper basisd on the mmtive syllabus, summing ap to 65 marks,

2, Toial duration allotted [or writing the paper 5 3 bes
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Cyber Security and Laws(OEAI7054T)

Tenching Schemo Examination Seheme
Lectures 1 1K) H|1.,I|"m-r'k Term Test ¢ 10 Marks
Crodits 03 Teacher Assessment @ 25 Marks

End Sem Exmm : 65 Marks
Total Marks : 100 Marks

Prerequisite: Koowledge of basic concepis of security

Course Objectives:

I, To uderstand and identify different types cybererime and cyber offences
2. Ta 'rul::uu;nij;.l;;i_l liclian I'T Act 2008 and De latest amendiments

3. To learn various types of security standsrds complinnces.

CO | Course Outcomes Blooms| Blooms
Ligwes] Dh=scription

i Underetnnd the different types of cybererime and peeurity | L2 Tnderstand
iz=ues E Bosiness.

COE | Analyses diffecent types of evber threats and techniques for | L4 Annlyze
AECUTILY MAnATETsEnt

CO3 Expiore the legal requirements and standseds for evber se- | L4 Annlyze
curity in varicus countries to regulate cyberspace.

OO | Impart the knowledge of Information Technology Act and | L2 Understand
legal frmme work of right to privicy, data security and data
pn:[mrl‘.ln::ln.

all




Course Contents

Unit-1 12 Hrs.
Introduction to Cybercrime: Cyber Crime, Cyvber Law, Cyber Secourity, History of Cyber Crime,
Hucking, Data Theft, Cyber Tervorst, Viras & Worm's, Emadl Bombiog. Poraography, online guan-
Bling, Forgery. Web Defacements, Web Jacking, Dlegal online Selling,; Cyber Defamestion, Software
Piracy, Electronies/ Digital Signature, Phishing, Passwond Cracking, Kev loggers and Spywires,
Stegnnography, Dos and DDoS attacks, SQL Injection, Buffer Over Flow, Attecks o Wireless MNet-
works, Phishing Identity Thelt [ID Theit)

Cyber offenses: How crimimal plan the attacks, Social Engineering, Cyber stalking, Cyber cafét and

Cyvbercrimes, Botnets, Attack vector

Unit-TT 08 Hrs.
Cyber Threats Analysis: Knowledge of Dynamic and Deliberate Targeting

Knowledge of Indleations aad Warning

Knowledge of Internal Tactics to Anticipate and/or, Enulate Threat Capabilities and Actions
Knowledge of Key Cyber Threat Actors and their Equitiee -

Knowledge of Spocific Target Idmtifiers and Their Usage

Cyber Security Management:

Knowledge of Emerging Security Tssues, Risks, and Vilnerabilities

Unit-TIT 06 Hrs.
Electronic Business and legal lssues:

Evolution and development in Eeommerce, Policy Frameworks for Secure Electronic Business, pa-
per va paper less contracts, E-Commercs model=- B2R, B30 B sepurity.  E-Payvment Mechasnism;
Payment. through card system, E-Cheque, E-Cash, E-Payment Threats & Protections, Security for

E-Commerce,

Unit-TV 08 Hrs.

Indian IT Act: Cyher Crime and Criminal Jusitice, Ponnltios, Adjudication nnd Appeals Uncer the

IT Act, 2000, IT Act, 28 aidd it Amendments ol T
L
it

Security aspect in eyber Law: The Conteact Aspects in Cyber Law, The Security Aspect

ber Law. The Intellectual Property Aspect in Cyber Law, The Evidence Aspect in Cyher B
Criminal Aspect. in Cyber Law

Unit-V 08 Hrs
Security Industries Standard Complianees:

il



IT Security v/s IT Compliance, Cyber Security Standards, critical seourity controls for cybor secu-
rity, GRC (Governance, Risk Management, and Compliance), SOX, GLBA, HIPAA, ISO/TEC 27001,
NIST Cyber Security Framework (CSF), PCL-DSS.

OWASF Top Ten Project, GDPR (General Data Proteetion Regulation), NIST (National Institute of
Standards and Techoology), CIS Controls (Center for Internet Security Controls)

Reference Books:
1. Ninn Godbole, Sunit Delapure, “Cyber Secunity”, Wiley Indin, New Delhi.
2. Buresh T, Vishwanathan, “The Tndian Cyber Low™ Bhiarnt Law House Mew Delhi,
3 “The Informatan Technology Act” | Bare Act- Professional Beok Publishers, New Tielhi, 2000,

4. Anup K, Ghosh, “E-Commerce Security and Privacy™, Springer Sctence and Bustness Media,
I

|;|l

lzzad Alsmad), “The NICE Cylaes Security Fromework Cvber Security Indellipence and Anslyt-
s, Springer
6. Advocate Prashant Maki *Cyler Law & Cyber Crimes”, Snow White Publications, Muimbai

7. Ninn Godbale, “Information Systems Secority™, Wiley India, New Delhi.

B Kennetch J. Koapp, “Cyber Security & Global Information Assurance” Information Selenes
Publizhing.

0. Williaim Stallings, “"Cryptography and Network Security”, Pearson Publication
Web Links:
L. The Information Technology ACT, 2008- TIFR @ https:/ /www.tifrh.ves.in

2. A Compliance Primer for T professtonal:
ttpes:/ (www sans. o resding-roam / whitepapers f complinnes /compliance-primer- profesgionals-
ddais

Evaluation Scheme:
Theory :
Continuous Assessment (A

Subject tescher will declare Teacher Assessment criterla ot the start of semester.
Continuous Assessment (B

1. Two term tests of 10 merks each will be condueetosd during the Semiscer,

2. Average of the morks sooeed (o otk Uie tests will be constdered for hmal grading.



End Semester Examination (C):
1. Cuestion paper based on the entire syllabus, summing up to 66 marks.

2. Total duration allotted for writing the paper is 3 hrs.




Personal Finance Management(OEAI7055T)

Teaching Scheme Examination Scheme
Loctures - (08 Hins, fweek Term Test : 10 Marks
Credits 03 Tescher Assesgient © 25 Marks

Bl Sem Exam - 65 Marks
Total Ak - 100 Marks

Pl‘ErE‘:qu'lsi't.E: Baske Kpowledge of Algebra, Probability sod Statistics

Course Objectives:

1. To ereste awareness and sducate compinmers om pecess Bo nancial servess.

2. To make the studends understand the besie coneepts, definitions sl tennes oelated to dives
tsenticm.

3. To help the students compute the Goods and Service T (GST) pavalile by g supplier after
considering the eligible npuat tax credit,

4, To familiarize tho stadents with moerofinance for accolerating the expansion of leeal microbmst-

s,
CO | Course Dutcomes Blooms| Blooms
Level Description

CO0 | Use a framework for fnancial planning to understand the | L3 Apply
orverndl role finances play i his /her personal Tife.

C02 | Compute income from salarles, house property, busi- | L3 Apply
ness profession, capital geins and incoone from other
BOUECES.

O | Compute the smount of CGST, SGST and 1GST payable | L3 Apply
ifler considering tho eligible input tax credit.

CO4 | Understand how Micrafinance can belp in financial inclusion. | L2 [ elerstanel

L%



Course Contents

e .

Unit-I 07 Hrs.
Overview of Indian Financial System: Charseteristios, Componeuts and Functions of Finsneial
Syptem. Finsneial Instruments and Financial Markets, Finanedal inclnsion

Introduction to Personal Finance: Porson Financial Planning in Action, Money Management
Skille, Tasorst o Yourr Financial Plas, Savings and Paypent Services,

Consumer Credit; Advantoges, Disadvantoges, Sourees and Costs,

Unit-I1 07 Hrs.
Personal Financial Management:

Loans: Home, Car, Education, Pemsonal, Loan agalust property and Jewel Joan.

Insurance: Tyvpes of losurance - ULIF nngd Term; Health and Disability Income Insurance, Life
Insuranee,

Investment: [nvesting Basics and Evalusting Bowds, Iovesting in Stocks and Investing in Mutual

Punds, Planning for the Puture.

Unit-TTI 08 Hrs.
Income Tao:

Income Tax Act Basics: [ntroduction to Income Tax Act, 1961

Heads of Income and Computatlon of Total Income and Tax Liability: Hends of Income and
Computation of Total Income under varous heads, Clubhing Provisions, Set off and Carry foramrd
of Losses, Deductions, Assessment of Income and tax linbility of different persons.

Tax Mansgement, Administrative Procedures and [CDS: TDS, TCS and Advance Tax Ad-
ministrative Procedures, ICDS.

Unit-IV 10 Hrs.
Goods and Services Thoe: GST Constitutions! framework of Tndireet Taoes before GS'T { Tacation
Powers of Union & State Govesument]; Concepd of VAT: Meaning, Variants and Methods; Major
Drefecta in thestrocture of Tnidirect Taxes prior to GST; Rationale for GST: Structure ufG?;LrJEﬂb;Fﬁ
CGST, UFPGST & IGST); GST Council, G5T Network, State Compensation Mechanisnr, .

Lin,

Levy and Collection of GST:Taxable event- "Supply” of Goods and Services; Plage
Within state, Interstate, Import and Export; Time of sappby: Valuation for GST- Valuationomlos, 1;3:«:- -
S0

uhility of reimbursrment of expenees: Exemption from GS8T: Small supplies and Composition Scleme:

Classthoation of Goods and Serioes

ok
(]



Unit-V 10 Hrs.
Introduction to Micra — finance: Micro-Finance: Definitions, Scope & Assumptions, Types of
Micrafinanes, Custamers of Micro-finance, Credit Delivery Methodaloges, SHG concept, ariging, For-
mation & Operation of Self Help Groups (SHGs).

Models in Microfinance: Joint Liability Groups [JLG}, SHG Bank Linkage Model and GRAMEEN
Model: Achievements & Challenges

Institutional Mechanism: Coarremt Challenges for Microfinanee, Microhnanes Institatimes [ MFLs)
Coustesintas & Governance [ssues, [stitutiona! Strocture of Microfimanes in Indin:  NGO-MFIs,
NBFC-MFEIs, Cooperatives, Braks, Micohnanee Networks and Assocations; Dempnd & Supply

of Aicrofinpnoe Services in India, Impact assessinent and social assessments of MFIs
Reference Books:

1. Asha Singh, M5, Gupta, “Banking and Finnnetal Sector Reforms in India”™ | Serials Publicetion,

2. M.S. Gupta & 1.B. Singh “Indinn Banking Sector: Essiuys and Issues" 15! Edition, Serials Pub-
licmtion.
d. KM Bhattacharya O.F. Agarwal “Basics Of Bankiog & Fionnee™, Himalaya Publishing House,

4. 8. Subba Reddy , P. Raghu Ram, "Agricultural Finance And Management™.

5. DrVasant Desai, “The Indinn Financial System Amd Development”, 4'* Edition, Himalaya
Publishing Hose.

fi. Sanjay Kumar Satapathy, “Income Tax Management Simple Way of Tax Maoagement, Tax
Planning and Tax Saving”.

7. Dr. R K. Jein, "Direct Tax Systam Incoms Tax", SEPD Publicstions.
8. 5§ K Mishra “Simplifie] Approach to GST Goods and Services Tix”, Educreation Publishing,

9. Todld A Watkins, “Introduction To Microfinance”, World Scientific Publishing Company.

Evaluation Scheme:

Theory :

Continuous Assessment (A ):

Subject teacher will declare Teacher Assessment criteria ot the start of semester.

Contlnuous Assessment (B):

. Two term tests of 10 marks sach will be conducted during the semoster,

4 Avernge af the marks scored in both the tests will be considered for fina] gradiong
End Semester Examination (C):

1, Question paper based on the entive syllabos, sunming up to G5 marks

2. Total duration allotted for weiting the paper is 3 s

ot



Energy Audit and Management(OEAIT056T)

—

Teaching Schemae Examination Scheme
Lectures : 08 Hrs, fweck Tern Teat ; 10 Marks
Credike 2 03 Teacher Assessment {25 Mrks

Frwd Sem Exaamn @ 65 Maorks
Totnl Marks : 10 Marks
e

Course Objectives:

1. To understand the importance of energy security for sustainabile development asd the funda-
mentals of miergy conservation

2, To identify and describe the basic principles and methodologies adopeed in cnergy audit of &
utility
3. To introduce performance evaduation eriteria of varous electrionl and thermal mstallations to

facilitate the enecgy HLAnAgeTEnl.

4. Torelate the data collected during performsncee evalustion of svstems for identifeation of energy
Faving opportunities

O | Conrse Outcomes Blooms| Blooms
Level Deseription

CO1 | To identify nnd deseribe present state of enetgy security and | L2, L3 | Undesstand,

its importance. Apply

CO2 | To identify and describe the basie principles and method- | L2, L3 | Understand,
ologies adopted in energy awdit of & utility Apply

CO3 | To describee the energy porformance evaluntion of some cim- | 152 Understand

mon electrical installations and identify the energy saving
opporiunibies,

CO4 | To describe the energy performance evalustion of some com- | 1.2 Understandd
maon thermal installations-aod sdentify the energy saving ope-
portaities,

CO5 | Toanalyze the data collected duting performance evalustion | L4 Analyze

and recommend energy saving rmensures,

aT




Course Contents

e ———————

Unit-1 05 Hrs.
Encrgy Scenario: Present Energy Scenario, Envrgy Pricing, Energy Sector Reformes, Energy Se-
curity, Energy Conservation and its Importance, Energy Conservation Act- 2001 and its Features.

Basics of Energy and its varions forms. Material nnd Eoergy balanes.

Unit-11 10 Hrs.
Energy Audit: Definition, Energy andit- need, Types of energy audit, Epergy management (auo-
iit] approgch-understanding suergy oosts, Bench marking, Evergy periormance; matching energy nse
Lo peepurement, Masimizing systom efficiencics, Optimizing the mput enorgy requiroments, Fool and
energy substitution. Elements of monitoring & targeting, Energy andit mstruments. “Technical and
eronomic fersibility, Classification of mmergy conservation messures. Safety considerations during en-
ergy it

Financial analysis technlgues: Stiople payback perlod, NPV, Return on investioent | RO Tntarnnl

rate of retwm [IRH),

Unit-111 10 Hrs.
Energy Management and Energy Conservation in Electrical System: Electricity billing,
Electrical load management and masimum demand Control; Power fuctor improvement, Energy effi-
ciegd eqpuipments and appliances, star mbings. Energy efficiency messures in lighting system, lighting
control: Cheoopancy sonsors, duyhizht integration, and ose of intelligent controllers. Energy conserva-
tion opportunities in water punipa, compressor, fbooamd blowee, Industeial debees, Indoetion motors,
motor retrofitting, soft starters, wariable speed drives

Umt-1V 10 Hrs.
Energy Management and Energy Conservation in Thermal Systems: Review of different
thermnl loads; Energy conservation opportunities in: Steam distribution system, Steam leaknges,
steam trapplng, Condensate amd flash steam recovery systom. Waste et recovery, tse of insalation-
types amd application. Energy consorvation opportunities in: Doiler ayvstem. Refrigerntion system
ant] HVAL swstem

Unit-V
Energy consgervation in Buildings: Energy Conservation Building Codes :H(.'HE.‘];‘EI.
ing, LEED rating, Applisation of Noo-Conventional and Renewable Enerpy Sowroes, I;I_'.'_sl'li-JI I

!
and eoergy mansgement in electnc vehicles T




Heference Books:
L. Geofry Stokes, “Handbook of Electrical Installation Practioe”, Blackwell Science
2. Anil Valia, “Designing with light: Lighting Handbook®, Lighting System.
3. W.C. Turner, “Energy Management Handbook™ | John Wiley and Sons,

4. A K. Tvagl, "Handbook on Enerey Audits apd Management”, Tata Energy Research Institute
("TERI).

G, C.B. Bmith, "Energy Munsgement Principles”, Perpgamon Press.

t. Dale B, Patrick, 5. Fardo, Hay E, Richardson, “Energy Conservatlon Guidebook™, Falroot

Press.

7. Albert Thumann, W. . Younger, T. Nichus, “Handbook of Energy Audits®, , CRC Press.
Web Links:
. wwwenergymanageriraining. com

2. wowrw bes-ludin nicin

Evaluation Scheme:

Theory :

Continnous Assessment (A):

Subject teacher will declure Teacher Assessment eriteria at the start of somester,

Continuous Assessment [B):
1. Two térm tests of 10 marks each will be conducted during the semester,
2. Awerage of the marks scored in both the tests will be considered for final grading.

End Semester Examination {C):

L. Question paper bosed on the entire syllabis, summing up to 65 marks.

2. Total duration allotted for writing the paper &a 3 hrs

ol



Disaster Management and Mitigation
Measures(OEAIT057T)

— e e

Teaching Scheme Examination Schemns
Legtures : 03 Hrs. /weak Term Test @ 10 Marks
Credits ;03 Tewcher Assessment ; 20 Marks

Eml Sem Exam - 65 Marks
Total Marks - 100 harks

Course Objectives:

1. To provide basie anderstanding hassrds, disaster and varions types and categories of disaster
peomring around the wirld.

2. To identify extent and demaging capacity of 8 disaster
3 Tk hhluiy andd undestand the means of lossey and methods to overcomas l."1::|':ILi.LI.1.'i:E|.1 it

4. To understumed roles and redpossibilities of ndividial amd varions organizetion daviong and afber
lismstor

G, To sppreciate the spnificance of GIS, GFS in the feld of disaster management.

G, To understand the smergency goveriment tespanse sirackiares balre, d'l!ll"lll.g ming] after disssber

CO | Conrse Outcomes Blooms! Blooms
Levael | Description
COx Know natural as well as manmade dsester and Bheir oetbent | L2 Understand

and possible effects on the coonomy.

CO2 | Know the institutional framework and organization struc- | L2 Trsclerstand
ture in India for dissster management and get acquainted
with government policies, acts and various emergency laws.

oA Get to know the simple do's and don'ts o such extreme | L2, L3 | Uniderstand,
events o build skills to respond aocordingly. Apply

Cod | Unelerstand the importance of disaster prevention and war- | L2 Tnelerstand
fous mitigation meagure. with the oxposure o dissstors
botspots across the globe,

fith




Course Contents

Unit-1 10 Hrs.

General Information about Disaster: Brief concept of Hazards, definition and tvpes of Disasters
Matural, Man-made, and hybrid, Groups of Disasters. Natural and Technologieal, glohal Scenario,

Siynificance of studving varions aspecte of disisters, effects of disasters, India’s vulnerability to dis-

adtery, Trupact of disaster on Mational development.,

Stwdy of Matural disasters;

Fload, drought, choud burst, Earthoguake, Landslides, Avalanches, Voleanic eruptions, Muodfiow, Cy-

clono, Storm, Storm Burge, climate change, global warming, sea level nee, oeone depletion ete,

Study of HumanTechnology Tnduced Disasters:

Chernical, Industrial and Noelear disasters, Internally displaced persons, rosd and eradn socidents Firo

Hazards, terrorism, mifitancy, Hole of growing population and subseguent industrialization, urban-

ation and changing lifestyle of human beingy in fregquent ocourrencis of manmade disasters,

Unit-11 08 Hrs.
Disaster Management: Brief Introduction, Disaster management cycle, Evolution of Disaster nod
Disagster manngement in Indin, Dissster management acts, policies and guidelines, lows of emergencies
ke,

FPrice, During and Post disaster management activities: Preparedness, strengthening emergency cen-
ters, Logrlstics, optimmim resoiree management, smergency response and refiel, Training, Public paware-
ness, Hesearch, Heconstruction of essential services and livelilood restoration

Unit-111 08 Hrs.
Institutional framework and Mechanism for disaster management in India: Institutions
in India for dealing with warfous disasters, Organizational strocture, funetions and responsthilities
af Mational Institute of Disaster Management (NIDM) and Mationnl disaster management anthority
(NDMA} in India, robes and responsibilities of contml and state government durdng sl sfier disnster,
WGLYA bvobved In disiasters and their task, Jobs carried ot by srmed forees, Finoncial Relief During

digaster (State, Matlonal and Internusgionnl Disaster Assistancn)

Unit-1V 08 Hrs.

Disaster risk reduction and Mitigation Measures: MNeed of disasber pwwr.lizﬂmm
_.r__.;_""

il tigation guiding priociples, challonging wrens, stroctural snd non-stractoral ?&I

rigk reclietban.
Mitigation messures for Hood, earthguebe, ovelone monitoring, air guality,

chunigge, Uancd e, whnber stormns sl noguatio Blalogy ete,

il



Tse of mformation mansgement, GIS, GPS and remote sensing Mitigation measome. Bo's and don’ts
i cose of dissaters and efective implementation of reliel aids.

Unit-V 08 Hrs.
Case studles on disaster (National /International): Case stwly discossion of Hireshima - Na-
gazaki {Japan), India — Teumami (2004 ) , Bhopal gas tragedy, Kerala and Uttarakhand Rood disaster,
Cyelone Phailin (2013), Puksbiima Daiichi muclesy dissster (2001), 26eh July 2006 Muobod Bood,
Chernoby]l meltdown and g0 one (Dhiscuss ciass studies on dissster with respect to reason for the dis-

uster, incidents, effects of disaster, present scenario and safety measures taken)

Reference Books:

1. Hursk K.Gupts, “Dissster Management™, Universities Press Publications [2003).

2, Q.8 Dagur, “Disaster Management: An Appraisal of Institutivnal Mechanisms in India®, pub-
lished by Centre for land warfare studiss, New Delhi, 2011.

3. Damon Copolls, “Introduction to Internationnl Disaster Management” . Butterworth Helnemann
Elgevier Publications [2015).

4. Juck Pinkowski, “Disaster Mansgement Handbook", CRC Press, Taylor and Francis groaop
(2008}

3. Rajdecp Desgupta, “Disaster management & rehabilitation”, Mittal Publications, New Delli

fi. R B Singh, “Natural Hazards and Disaster Management, Vulverability snd Mitigation" , Rawat
Publiostionz {2006).

7. C.P.Lo Albery, K.W. Yonng, “Concepts and Technbques of GIS", Prontice Hall {India) Publica-
thons { 2006),

8. Clandia G. Flores Gonzales, “Risk mansgement of nataral disasters”, KIT Scientific Publishing
{2000).

9. W. Nick Carter, “Diswster Management — a disaster manger's handbook”, Asinn Development
Bank (2008).

10, R K. Srivastava, “Disaster Management in India”, Ministry of Home Affairs, Gal, New Dellsd
(1L}

1. Wil Mara, “The Cherooby] Disaster: Legacy and Impact on the Foture of Nuclear Enorgy®,
Marshall Covendish Corporation, New York, 2011,

12, Rimald Eigler, “The Fukushima 2011 Dissster”, Tavlor & Francis, Florida, 201;
expected to refer reporta pubdished at national and internations] kel and apds

avadianbile o authentic webs sites)

2




Evaluation Scheme:

Theary :

Continuous Assessment (A}

Subject bencher will declare Teacher Assessment criteria at the start of semester.

Continuous Assessment (B):

1. Two term tests of 10 moerks cach will be conducted during the stimester.

2. Average of the marks sooced mn both the tests will be considered for final reading,
End Semester Examination (C):

L. Question paper based on the entire syllabus, summing ap to 65 marks.

T,

3 Total charation allotted for writing the paper s 3 hrs

L



Science of Well-being (OEAIT058T)

Teaching Schome Examination Schemea
Lectures : (U3 His, /fweek Term Test : 10 Mavks
Credits 13 Teachsr Assesament @ 25 Marks

End Sein Exuan ;65 Marks
Total Marks ; 100 Muorks

Course Objectives:

L To create consciousmess about oportance of holistic health and physical s well s mental
weell-biming,

2. To make learners aware of the concepts of Happloess, Gratitude, Sell-Compassion, Empathy
i

3. To introduce the loumers to the means of ments! and plvsiesl well-being, il effocts of mal-
peactices like aleoholism, smoking et

4. To equip the learpors to mansge and cope up with stress in their daily living.

CO | Course Outcomes Blooms: Blooms
Loeveel Description
0l Describe comeepts of holistic health and well-being, differ. | 1.2 U nderst snd

entiate botwesn its true meaning and misconceptionsg wnd
understand the benefits of well-being.

C02 | Recognize meaning of happiness, practice gratitude and self- | L4 Analyze
compassion and analyse incidents from one’s own Life

CO3 | Understand the canses and effects of atress, identify reasons | L1,L2 Remember,

For- etress in one’s own - surrounding and self. Uncerstand
CO4 | Recognize the importance of physical health snd fitness, as- | LS Evaluate
gegs Lheir life sivle and come up with limitations or efer-
tivetess,
COG | Inspect one's own coping mechanizm, nesoss its effectivensss, | 14 Anilyze

develop and steategize for betterment und execute it

G4




Course Contents

e s ——————————————— —————————=— ===

Unit-1 06 Hrs.
Health and well-being: ‘The concept of health, dimensions of health, the notion of well- heing,
various facete of well-being, relation between health and well-being, Concept of holistic health, it
prineiples and importanee, concept and benefits of holistic care, misconoeptions about holistie health

approach, the application of & trae holistie approach to our well-being,

Unit-11 08 Hrs.
Concepts of happiness:Happiness: what s it and how do see measoee 87 Philosophical perspectives
om happiness, Happiness: Nature or Nurtume? Happiness in the modern workd: impodiments and ac-
celerators, Narrow ve. Broad Band Approsdies to Heppiness, Benefits of Happiiess, Self-Compassion

and Gratitude, Mistvnceptions of happiness.

Unit-TT1 10 Hrs.
Stress and nental health fwell-being: Nature and concept of stress, menning and definitions of
siress, types of stress, meaning of stressors, types of stressocs, symptoms of stress, effects of sbress,
dlifferent mgdels of stresa

Sources of stress and how does siress canse illoess, varions souroes of stress, delineaste between external
and internal sources of stress, differentiate between contimuons aml diserete streeors, the efects of
these stressors on health and well-being, diversity of steessors and their bealth consequences, relation

between stress and (llness from differont perspectives association between stress related physiological
mechanisms and different illnesses.

Unit-IV 10 Hrs.
Physical Well-being / Health management: concept of health behaviours. dimensions of health
behaviours. Health enhiancing behavions Exercise and Weight contral, application and importance
of thiese health enhancing behaviours. Health protective behinviors and illness mansgement: coneept
of illness managemant, effectiveness of iliness managoment. Concept of Nutrithon, Rale of Nutrition,
Components of Nutritlon, concept of Maloutrition. Health compromising behavdlours Alcobolism,

Smoking and its effects oo health,

Unit-V 08 Hrs.
Dealing with Difficult Thmes | Coping mechanisms: The coucept of chronke st ress, Fealth fited

stk bheorwes of the striss lness lnk, cole of stress b nental disordems.

Concept ol coping. Wave of coping and stress management, basic knowledge about stre

i



varkous lechnigques of stress mansgement, stress management programs. Montal strengbhs and virtues,
Hope, Optimim, Resilience — concept, pathways and models, Meditation and Seli-introspection.

Text Books:

1. Felicia Hoppert, Nick Baylis, Barry Keverne, “The Sclence of well-heing”, Oxford University

Proas,

2. 8. Ojha, U. Hanl Srivistaw, Shobhina Joshi, “Health and Well-Being: Emerging Trends", Global

WVishoer Pulilishing House,

3, Shane J. Lopes, Jennifer Teramoto Pedrotti, Charles Richard Suyder, "Positive psychology: The

selentific and practical explorations of human strengths”, Sage Publications.

Reference Books:

1. Kitayimin, Soand Markus, H: R, *The pssuit of happioes and the realtention of sympathy:
Culturs] patterns of self, social relations, and well-being”, Calture and subjective well-being”,
The MIT Press,

2. Dubos, B, “Man Adaptimg”, New Hoven; Yals University Press.
3. MeMobhon T3 B “Hoppiness o history”, Atlantic Monthly Press,

4. I Kahoemon & E. DHener & N. Schwarz, “Well-being: The foundations of hedonic psychalogy™,
Mew York: Russell Sage

5. Belwe H., "The Stress of Life™, NMew York, MeGras-Hill 1984,

Evaluation Scheme:

Theory :

Continuous Assessment (A):

Subject teacher will declare Tencher Assessment criterin at the start of semester.
Continuous Assessment (B):

I, Two term tests of 10 marks each will be conducted during the semester
2. Average of the marks seore] in both the tests will he comsidered for final prading.
End Semester Examination {C)

1, Quesstion paper baged on the entire svllabos, somming up to 65 macks,

2, Total duration allotted for writing the paper i3 3 hrs.

it



Research Methodology(OEAI7T059T)

Teaching Schome Examination Scheme
Lectures : 08 Hes fweek Terin Test 1 10 Marks
Cradits ;03 Teachor Assesmment @ 25 Muarks

End Sem Exam : 65 Marks
Tortal Marks @ 100 Marks

Prerequisite: Basie Knowledge of Probability and Statistics.

Course Objectives:

L. To understand Hesearch and Resesrch Process
' Tl:r .w:-l,i“.rl.ll:ll. learssrs wiltl i.-ll.-e_-.l:lhi:F:,'iup_ i:l.n:||:a-|r.|:||:-: fl:}:l' I:'-t-_-;u-i-i.l'l'.:ll ﬂ.l.u]. ||H.1:i|||1 TI':-H'E'ILI"::I.I lel_'lLt‘Hil.-’:l

4, To familiarize Jearners with the technigques of data collection, anslyveis of dots and mterpretation.

C0D | Course Quicomes Blooms| Blosms
L=zl Description
0} | Prepare i preliminary ressarch degign for projects in their | L2, L3 | Uncherstand,
subject matker areas, Apply

Ol Accuraiely collect, analyze nodd report data L Analyze
C038 | Present complex data or situations chearly. L2 Vnderstand
CO4 | Review and analyze research findings, L4 Analyze

| .

| 05 | Write report-about findings of research carried out. L3 | Apply




Course Contents

= —— L= e —— R e e e e

Unit-1 07 Hrs.
Basic Resoarch Concepts: Meaning of research, Objectives of research, Types of research, Signit-

jennce of research Hosearch process

Unit-I1 10 Hrs.

Roescarch Methodalogy: Tdentification of research probiem, Literature teview, Formulation of hy-

pothesiz, Fornmilntion of Resenreli design.

Unit-I11 10 Hrs.
Research and Sample Design: Meaniing of research and saimple design, Neesd of research desitgn,
Features of good research design, Important concepts, Different research designs, Types of sampling
chimdgiiz,

Unit-1V 10 Hrs.
Data Collection and Data Analysis: Types of dats, Methods for collecting deta: Experiments

and surveye, Collecstion of primary and secondary data, Hypothesis testing and interpretation of Data

Unit-V 05 Hrs.

Interpretation and Report Writing:  Interpretation and drawing conclusions on the research,
FPreparation of the repore, Ethical Issues

Reference Books:

L. Dawson, Catherine, *Practical Research Methods™, New Delli, UBS Publishers DHstributors,
o0z,

2. Kothari, C.R.,"Research Methodelogy-Methods nond Techniques”. New Delhi, Wilsy Eastern
Limited, 1085,

4. Kumar, Ranjit, 20056, “Resenrch Mothodology-A Step-bw-Step Guide for Beginners™, 274 Edi-

tian, Singupore, Pearson Edncation.

Li24



Evaluation Scheme:

Theory :

Continuous Assessmment (A):

Subject teacher will declare Teacher Assessment criteria sf the start of semester.

Continuous Assessment (B):

1. Tweo term bests of 10 marcks ench will be soncduete] daeing the sémester.

2. Average of the oarks scoredd i both the tests will be consdersd for final gradimg.
End Semester Examination (C):

L. Question paper basod on the entire aylabus, somming up to 65 marks,

2, Total duration allotted for writing the paper is 3 hrs:

Gt



Public Systems and Policies (OEAI70510T)

Teaching Scheme Examination Schems
Lactures : (K3 Hrs /week Term Test = 10 Marks
Crodits (3 Teacher Assessment @ 35 Marks

End Sem Exmin = 65 harks
Testal Mieks - 100 Narks

PI‘E[‘E(]UiE.It.Et Bt Knowleidge of Social scence and Current: affzics

Course Objectives:

1. To analyvze the transformations in public syatems with emphasis on current itiabives mod
pmorging challenges in the feld

2. To understand public systems in & fast-changing sovironment in the global context,

3. To provide an In-cdepth understanding of the ills prevailing in the sockety and aids to kdentify
e asltions for theemn

4. To explain pubiiic policy and its operations with special foous oo policy selsting to Govenmment.
fnanes.

b To analyze and evaluate the impact of the public policy on frms amd eoonooy at large

CO | Course Dubcomes Blooms| Blooms
Lirwazl Description

CO | Understand the importance of public svstems in o fast- | L2 Uniderst and
chenging environment in the global context,

02 | Analyze the trunsformations in public syetems with empha- | L4 Analypee
st on current initistives and emerging challenges in the field.

CO3 | Explain public policy and its operations with special focus | L2 Underst amd
on policy refating to Goverminent fnance,

COd | Make policies and know ahout the happenings fs the world, | L3 Apply
in the nation and thoee in their locality.

CO5 | Analyee and evaluate the impact of the public policy on | L4 Analyze
firtns amd economy sl large smd work wder variows felils as
policymakers. |

[t



Course Contents

Unit-1I 10 Hrs.
Introduction and Overview of Public Systems: [declogy of Poblic Systems; Medmnistic and
Chegande view of Society and Individunls, The Lega! Framework; Federal Government; State and Taocal

Goeermmants; Goverpment growth; The size of Government

Unit-11 06 Hrs.
Public Sector in the Economics Accounts: Public Sector in the cirenlar Aoe; Public Sector in

chee Mathoml Ineome Accounts

Unit-I1I 08 Hrs.

Public Choice and Fiscal Politics: Direct Democracy; Representative Demoeracy: The Allocation
Function; The Distribution Function: The Stahilization Punction; Coordination of Budget Functions;

The Leviathom Hypothesis

Unit-I'V 12 Hrs.
Introduction and Overview of Public Policy: Markets and Government; Social goods and
Market failure, Public expenditure and its evaluation; Cost Benefit Analysis, Public policy mml Ex-
bernalities, Taxation Poliey and its impoct, Incemse distribution, redistribution snd social securicy
iied Fiseal & Budgetary Policy, Fisecal Federalism in India.

Unit-V 06 Hrs.
Case Studies in Expenditure Policy: Public Services

A} National Defense B) Highways C) Cutdoor Recreation D) Education
Heference Books:

l. Charles Wheelan, “Introduction to Public Policy”, W.W, Norton & Company.
2. Thomas R. Dye, “Undevstnnding Public Policy”, Prentice Hall.
4. Anderson LE. “Public Policy-Making: An Introduction”, Boston, Houghton.

4. Avasthi & Mabeshwari, “Public Administration”, Lakshminarayan Agarwal, Apm.

. Dhattacharyn, Mobit, “New Horvizons of Poblic Administration”, Jasmbar Poblishers, New
Dalhi, P
& :
ik,



8. Musgrave and Musgrave, “Public Finance in Theory and Practice”.

Evaluation Scheme:

Theory @

Contlnnous Assessment (A):

Subject teacher will declnee Tencher Assessmont criterin st the start of somester,
Continuous Assessment (B):

L. Two term tests of 10 marks ench will be conducted during the semester,

2. Average of the marks scored i both the tests will be considered Tor fiosd grading
End Semester Examination (C):

1. Question paper based on the entire ayllabus,; summing up to 65 marks.

2, Tial dhiration allotted for writing the paper s 3 s




Project Stage-I1 (PJAIT060L)

Practical Schoeme Examination Schene
Practical © 08 Hrs. /week Teacher Assessment @ 25 Maorks
Crodit I Foel Seam Exnmn ¢ 25 Moarks

Toatal » 50 Marks

Course Objectives:

o o implement the solution ns per the problen satement,
& To develop the team boilding, writing, lorical reasoning and management skills,

¢ To provide the connections between the designs and ooncepts across differeot disciplinary bounad-
e,

o To encourage students to become independent pessonnel, eriticel thinkers and ietong learners

Course Outcomes:

CO | Course Dutcomes Blooms| Blooms
Lasvel Diescription
Co1 Apply enpineering knowledge to produce salution of a prob- | Ld Analyze

Iem considering cultural, socinl, environmental, and eco-
novode: fsctors wsing appropriate tool and owthod,

C02 | Demonstrate project based learning that allows students to | L2 Understand
trunsfer existing ideas into pew applications.

COd | Develop an ability to work in teams and manasge the conduet | L3 Apply
of the resenrch study,

CO4 | Integrate different perspectives from relevant  disciplines | L3 Apply
which help them to get inbernships, jobs and admission for
higlser studdies.

COb | Present the research in the form of technical writing, under- | L2 Understand
stand what conetitutes to plagiarizm and how o o proper
referencing stybes,
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Syllabus:

Project-1 work done in V1 semester shall be continued as Project-11 in somester VIL

Students should complete remaining implementation of ideas given in synopsis/ Alstract of semester
VL

Students ) group must plan their ececution of project, so that project work should be comploted
before end of semester,

Project-11 imvolves fabrication, design, experimentation, data analyss within realistic constraits such
jed eeonomle, envirommental, sosial, ethical, health and safety, moonfacturability, and sustaimnability.
The stage also includes testing, possble resulte and report writing,

Ench project group is required to maintain log book for dorumenting warious activities of Project-I1
mnd submit groap project report ab the end of Semester-VIT o the Form of Hard bouncl,

Domain knowledge {any beyond ) needed from the various areas in the eld of ATML for the effective
implemsatation of the project.,

The ahove arew can be apdated based on the techiological innowations and development needed for
epecific project.

Cruidelines:

The main purpose of this activity is to improve the students” technieal akills, comminication skills by
integrating writing, presentation and teamwork opportunibies,

Esch group will be reviewesd twice ina semester nnd macks will be allotted based on the varous points
mentionod in the evaluation scheme.

In the first review of this semester, sach group i@ expected (o complete 7T0% of project

I the second review of this semester, each group ie expected to complete 100 of project.

The students may nse this opportunity to leam different computational techniques towards develop-
ment of & product,

Inernction with alwmni mentor will also be appreciated for the impeevement of o joct.

Assessment Critering

& At the end of the semester, after confirmation by the project guide, cach project group will
submit project completion report in prescribed format for assessment to the departmental com-
mittee [including project guide).

® Assessmont of the project (ot the end of the semester) will be done by the departmental com-
mitter (including project guide).

# The candicdsto mmst brng the Project Stage-1 report and the fina report complet

while |'|.|:||H':.|'|.l'i.|1g for Faiad Sesnéaber Exasininatiod .

pive presentodion and demostration baesed on their projgs:

v



Prescribed project report guidelines:

Every group should prepare hard bound report (preferrnble LaTeX ) of about minjomm 40 pages on
the work carriod out by a batch of stadents in respect of the project work done doring snester-VITL

Project Report shonld include appropriste content for:

= Title

s Absbract

s [utroduction

o Problew ideatiBestion and projeet objectives
s Literature Survey

» Helnted Theory

& Project deslgn snd Implementation details

o Case study/Analyveis Desgn Methodology

e Project Cutcomes

s Hesult nnd Conelusion

o Future soope

» Hefermmoes

Assessment criteria for the departmental committee (including project guide) for Con-

tinuous Assessment:

Giuide will monitor weekly progress and marks allocation will be s per Table 2.

Table 1: Log Book Format

Hr Week (Start Dinto Ewd Data) Winrk Thoms Eign of Gulde Sign of Conrdinntor
i
I
Table 2: Continuons Assessment Table
57 | Exam | MNome of | Stadant Log Book | Lilerslourse | Depehof Une | Report
Sani Hlmbaril Attendlances | Malninls Bz lewy darsdnmding
M
i 0 ¥ a i

Assessment eriteria for the departmental committee (including project gui

Semester Exnm:




Each group will be reviewed twice in a semester by faculty guide and faculty coordinator based on

ihe following criteria;
= Project progress
& Documentation/ Technical paper writing
& Koy fmilings
o Validation of results
& Product Development

Each review consists of 25 merks.  Aversge af the marks scoved in both the teo meviews will be
ponsidered for finel grading. The final certification and acceptance of TW ensures the satisfactory
performance on thi: alove axpects

Table 3 Evalustion Takble

ar | Exmm | Mame of | Project Dresigmf Fabrication /| Fesnlt Yer- | Prozentation | “Todal
Senk St Sodociion | Notbodal- Mocleling ificwtion
Mo gy Simulakion
f ; G b & 25
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Reinforcement Learning (PEAI8011T)

Teaching Scheme Examination Scheme
Loctures : O3 His fwesk Torm Teat ; 10 Marks
Creddits  : 03 Tencher Asse=ment ¢ 25 Macks

End Sem Exnm = 05 Marks
Total Muorks = 100 Marks

Prerequisite: Madine Learnimg, Machine Learning=IT and Artificial Tntelligenoe

Course Objectives:
To make students bearn to build programe that ack in o stochastic environment, based on past expe-

rience using various Reinforcement Learning methods.

CO | Course Outcomes Blooms| Blooms
Level Deseription
o Explain basic and advanced Reinforcement Learning tech- | 1.2 Understand
o] ess,
CO2 | Identify suitable learning tasks to which Renforcement | L4 Analyme
learning and Deep Reinforeement Learning technigues can
be applied.
CiOa Apply appropriste Reinforoement Learning wwsthod to solve | L3 Apply
8 ghven problem
CO4 | Integrate deep learnbng technbgues with reinforcement. lesen- | L6 Create
ing, including the use of neural networks for funetion approx-
imation wnd policy representaling

=T
=]




Course Contents

e e

Unit-I 04 Hrs.

Introduction: Reinforcement Learning (RL), Elements of Reinforcement Leaming, Reinforooment
Learning ve Supervised Learning, Approaches of solving Reinforoement Learning: Value based, policy
based, model bazsed, Exploration - Exploitation dilenima;, Evalutionary methods, Immediate Roin-

fopeinnent Leas 111k

Unit-11 05 Hrs.
Immesdiate Reinforcement Learning:

Bandit Problems: Bandit problems. Vilue-action based methods {zample average), Greedy method,
E-preedy method, Incremental Implementation, Nop-stationary problem, Optimistic Initisl valoes,
OB algoritho, Thompson Sampling,

Policy Gradiont Approaches: Linear ceward Penalty Algorithm, Parmmetensed policy represen-
tation (8], Evalustion of policy [ng(8}), REINFORCE algorithm.

Unit-111 06 Hrs.
Full Reinforcement Learning: Difference between Tmmediato and Pull Reinforeement Lonrning,
Agents and Evviromment,Goals, Rewards, Returns, Policy in Full Reinforcoment. Learning, Episodic
ond Continuing Tasks.

Markov Decision Process (MDFP): Markov Property, Finite Markov Decigion Proeess, Value fune-
tions, Bellman's equations; optimal wlue functions, Definition of MDF in Reinforeement Learning,
Solution of the Recyeling Robot problem

Unit-TV 08 Hrs.
Dynamic Programing: Policy svaloation, policy Improvement, policy ierntion, value iteration,
Asynchronous Dynamic Programing, Generalized Policy Tteration (GPI), bootsteap, full back up.

Monte Carlo Method: Advantages of Monte Carlo over Dynamic Programing, Monte Carle Con-
trol, on-palicy, off-policy, Incremental Monte Carlo, Tssnes) Assimptions m Monte Carlo Methods,

Solution of Blacktack using Moute Carla Mithod,

Unit-V 08 Hrs.
Temporal Difference Learning: What s Temporal Ditference leamming, Advantages of Tempaorsl
Daffermice methads over Moute Cardo wnd Dyvoamic Progeamming methods, TTI(0], (hu@imﬁ?{,ﬁ
par ’ .
parkicy, SARSA, Qlearnmy, o - '!.L a!é__
=F

Eligibility traces: Ne-step Temporal Difference methods, Op-line vs Of-line updats

ward view, backword view, Traces Acoommulating trace, Doteh trace, Replacing trcee

=



forward and backward view, SARSA(A).

Unit-V1 ()8 Hrs.
Decp Reinforcement Learning:

Function Approximation: Drawbacks of tabilar implementation, Pusction Approsimation, Gra-
dient Descent Methods, Linear parameterization, Policy gradient sith fuonction approsimation.
Deep Reinforcement Learning: Intro of Deep Lenrning in Reinforcement Learning, Desp lenrning
training warkflow, Categories of Deep learning, Deep Q-Network, Ways of improving Deep Q-Network,
REINFORCE in Full Reinforcement Learning, Actor-Critic Algorithie, Algorithon Suimmary, DDPG,
Cluse study on Alphalro by Google DeepMind.

Text Books:

1. Richard 8. Sutton and Andrew G. Barto, “Reinforcoment Lesrning: An Introduction®, MIT
Presa, 2™ Edition, 2018.

2. Laura Graesser Wah Loon Keng, “Foundntions of Deep Relnforeament Learning”, Pearson Ed-
weation, 1% Edition, 2020,

Reference Books:

1. Phil Winder, “Heinforcement Lenrning Industrial Applications of Intelligent Agents”, O'Reilly,
1%t Edition, 2020

2. Csaba Seepesvari, “Algorithms for Reinforcenient Learning”, Morgan & Claypool Publishers,
1%t Edition, 2010

4. Enpes Bilgin, “Mastering Reinforcement Learning with Python”, Packt publication, 1** Edition,
2020,

4. Brandon Brown, Alexander Zai, “Deep Reinforcoment Learning in Action®, Mauning Palblica-
tions, 1% Edition, 2020.

g, Micheal Lanham, *Hands-On Reinforcemwent Learning for Games”, Packt Publishing, 17 Edi-
Tiom, 200
6. Abhishek Nandy, Manisha Biswas, “Reinforeement Learning: With Open Al TensorFlow and
Keras using Python", Apress, 1** Edition, 20014,
Weblinks:
1. NPTEL Course in Reluforoement Lenrming:

httpe/ /ol pecourses, nptel.ac. in/noc?2_es75/ preview

2. Reinforcement Learning Couree (Stanford University )
g fwww youtnbecom  walch M v=Fpab epd 56
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3, Al Cames with Deep Reinforcement Lesealog: https:/ towardsdatascience. com /how-to-teach-
an-nk Loeplay-grmes-deep-reinforeement-learning- 2880 ha204 400

4. Deep Reinforcement Learning: https:/ fwww vTlabs com (blog /deop-reinforcemant-learning- guide

Evaluation Scheme:
Theory
Continuous Assessment (A):

Subiject teacher will declare Teacher Assedsmient eriterin ot the start of semester,

Continuous Assessment (B):
L Two term tests of 10 marks each will be eondneted during the semestier,

2. Average of the marks scored in both the tests will be considered for fina grading,

End Semester Examination {C):

1. Question paper based on the entire syllebus, summing up to 65 marks,

2. Total duration allotted for writing the paper i= 3 lis




Artificial Intelligence in Healthcare
(PEAIB0O12T)

Teaching Scheme Examination Scheme
Loctures ;03 Hrs, fwesk Term Test & 10 Murks
Clredits ¢ 0 Tencher Assessment | 25 Muorles

Emil Sem Exam : 06 Morks
Tiskad Marks - 1M Marks
e T =,

Prerequisite:
¢ Koowledge of Machine Learning (Supervised / Unsupervised Learning).
o Upderstanding of Deep Learning amnd Negral Networks,
#» Familinrity with Data Scionee tools {Python, TensorFlow Py Torch ).
Course Objectives:

L. To vuderstand the role of Al in transforming healthoare,

2. To learn how to apply Al techniques such as machine leaming, deep learning, and natural

langusge processing [NLP) to healbbeare data
34, To pgaln hands-on experience n working with real healtheare datasets,

4. To dhizeuss ethical, privacy, and regubstory concerns related to Al in healthcare

COs | Course Outeomes Blooms| Blooms

Level | Description

01 | Classify the types of Al systema used in healtheare, includ- | L2 L nderstand

ingg ML, natural langusge procesing (NLP), and expert sys-

termss, ol explain their role in bealtheare transformation

C02 | Apply data mining technbques to healtheare datasets, EHRs, | L3 Apply
DICOM standards and exploratory data analvais (EDA) for

mdical imeging duta.

L3 | Explore AL applications in genomics, ineluding various NGS | 14 Analyze
pipeiines, and evaluste how Al can predict genetic disarders

annd paunddeniles,

1

I:
by,
Pl

7
C04 | Evaluate Al's potential for discovering new drug candidates | LS Evaluate <

5

nned streamifining clinieal tral processis.




Course Contents

Unit-1 05 Hrs.
Introduction to Al in Healtheare:

Overview of Al in Healtheare: Historical perspective, Types of AL systeons in healtheare, Role of
AT im lemlihcare transformation

Key Healthcare Domains for Al Applications: Medical imaging, Dhagnostics, Dy discovery,
Personatized medicine,

Challenges in Healthcare Data: Data variability, nose, and incompleteness. Duta priviey and

socurity concerng, Hegulatory constraints.

Unit-11 10 Hrs.
Data Mining and Agents for Healtheare: Introduction to Healtheare Datas Electronic Health
Reconds (EHR), Medical imaging data (X=rmyvs, MRIs, CT scans}, Genomics and elindos] sl data,
Different 21 medical imaging maodalities and their clinical applications, key stakebolders in the 2D
medical imaging space, DICOM standards; DICOM dataset. preparation, EDA Knowledge discovery
and Data Mining, Evolutionary Algorithms, Hustrative Medical Applicstion- Multingent Infections
Diseass Propagation and Outhreak Prediction, Awiomated Amblyopia Screening Syatem ete.

Unit-TT1 0F Hrs.
Al in Genomics and Disease Prediction:

Introduction (o Moleculer Biology, evelution of Bicinformntics — scquence alignment- indeks. homol-
oy, identity, similarty, Crthology, paralogy and Xepology, Varions NGE pipelines and tools, NCTI-
genbank, Unitprot-Swissprot, KEGG, Cenomics ad Pandemic Prediction,

Unit-TV 07 Hrs.
Al-Driven Drug Discovery and Protenomics: Introduction to computstions] drg diseovery
and Al Case studics Al in acoelorsting drug development.

Al for Personalized Medicine: Al-based penomic analysls, Predicting pationt responses to thers-

pies, Tailoring treatment plass using Al models,

Unit-V (5 Hrs.
Emerging Trends of Al in Healtheare:
Wearable Al and Remote Monitoring: Al for patient manitoring vsng ToT and wenenbiles

Al in Robotics and Surgery: Al-nssisted surgeries, robotic platforms and sutomstion

3 =t 18y,
N “‘E
Telemedicine and AL Intepration: Al-driven remote consultations and diagnosties, é e .
K]
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Unit-VI 05 Hrs.
Privacy, and Hegulations in Healthcare:

Ethical Considerations in Al for Healtheare: Bias in AT modeds and its implications, Al decision-
making in healthcaro.

Privacy and Security in Healthcare AT Handling sensitive healtheare data, Regulations: HIPAA,
GDPR, and their implications for AL

Regulatory Aspects and Al Approval: Al in clinical triaks and FDA approvals,

Text Books:

1. Hui Yaog and Ewi K. Lee, “Healtheare Anabviics: From Data to Knowledge to Healtheare

Improvement, Wiley Publication, 2016,

2. Adam Bohr and Kaveh Memarzadeh, “Artifcisl Intellipence in Healthcare™, Science Direct,
2040,

Reference Books:

L. Topol E., “Deep Medicine: How Artificial Intelligence Can Make Healtheare Human Again®,
Mew Yook, NY: Basic Boolks, 219,

2. Alejandro Frang: et sl., “Medical Image Analysis®, Elsevier, 2023.
Online Resources:

1. httpa://aistanford.edu)

2. https) fdrevictopol com /tag /medical-al

3. hatps:/ fmedicalluturist.com/

4. httpa:/ bogs ovidia,com /blog / tag/ healtheare-life-sciences
5. https /S www ool e, o specializations fai-for-medicine/

Evaluation Scheme:

Theary :

Continuous Assessment (A )

Bubiject teacher will declare Teacher Assessment criteria at the start of somester.

Continuous Assessment (B):

1. Two term tests of 10 marks onch will be conducted during the semester

2. Awverage of the marks scored in bisth the tests will be considered for final grading. <, hm%
End Semester Examination (C): 53:" .

e\ !

L Question paper based an thie entive syllabus, simmibog up to 65 marks.

2, Total duration allotted for writing the paper is.3 s

B




Quantum AI (PEAI8013T)

Teaching Scheme Examination Scheme
Lectures : 03 Hrs [week Torm Test 1 10 Marks
Credits: ; 03 Teacher Asseemmamt ¢ 25 Marks

End Semn Exam ; 65 Marks
Total Morks @ 100 Marks

FI'EI"E![!l]iEi.t.E: Artificand Intelbipgenes, Mochine Lenming
Course Objectives:

L. T get aequainted with the principles of qusntom compoting apd the usage of Linear algebra

in Quantum Compuoting.

2. Tounderstand the Architacture of Quantum computing and solve examples of Quantum Fourfer

Transforens.
3. Tostody the Quantum Theory with Fault-Tolerant Quantuwm techinigues,

4. Tounderstand Problem-Solving using various pecoline searcl stroteghes for Al

CO | Course Outcomes Blooms| Blooms

Lavel Dieseription

COl Uniderstamd quantum requirernents and formulate design so- | 12 Tnlerstand

lutions using quantum cireuits.

CO2 | Mustrate applicable solutbons in one or more application do- | T2 Tudenstand
mains using & quantum architecture that integrates ethical,

social, and begal comcems.

COa Apply the Advanced Cuantum Algorithms on real time | L3 Apply
profilean.
CO4 | Evaluate suitable algorithms for Al problems. | Exvnlunte

84



Course Contents
e e

Unit-1 07 Hrs.
Overview of Quantum Computation: Single qubit gates, Multiple qubit gates, Messurements in
bases Ve computational basis, Cuantum cireuits, Qubit eopying eireuit. Exnmple: Bell states quans

L teleportacion,

Unit-T1 07 Hrs.
Quantum Architecture: The Framework of Quantum Mechanics: The Stato of a Chiantam Sys.
b, Thme-Evolution of s Closed System, Compostte Systems, Mixed States and General Operations,
Universal Sets of Gates, Quanbum measurement and entangloment, The guantum Fourer transform,
Phise catimation, ander-Anding and factorimg, Genernl applivitions of the Fourer transfomie- Perol-

finding, Dhscrete logarithms

Unit-111 07 Hrs.
Quantum Algorithms: Probabilistic Yersus Quantum Algorithms, Phose Kick-Back, The Deutsch
Algorithm, The Deotach-Joz=a Algorithm, Simon's Algorithm, Shor's Algorithm, Factoring Integers,
Crover's Algorithm.

Unit-I'V 07 Hrs.
Quantum Clustering and Data Analysis; Quantam Clustering Technigques, Quantum-enbhanced
K-means clustering vsing quantum snnealing: Using quantum-inspired methods for data partitioning,
Quantim walli-based elustering: applying quantum walks to explore data distributions. Applications
of Qruantum Clustering: Implementing quantum clustering algorithms on s quantum simulator, Com-
paring quantum clustering performance with classical clustering.

Unit-V 07 Hrs.
Quantum Information Processing: Clasical Error Correction: The Enor Model Encoding, Error
Recovery, The Classical Three-Bit Code, Fault Tolerance, Guoantum Information: Quantum Telepor
tation, Cuantum Denst Coding, Coding, Quantum Key Distribution, Distribotion, Moise snd error

miodils in quantum systems, Quantum eryprography and seeurs communication.

Unit-VI (4 Hrs.

Cuantum AT applications: Quantum Al Apphiestion: Introdoaction to Peonylane @ o cross WJ%

Pythion library, Chimntinn Neoural Computation, Quantum Walk - Random insect - g
El - '
.

"‘:‘"‘H
Text Books: s

G4



(e |

ti.

Nielses, M. & Chueang L, “Quantum Computation and Quantum Information”, 2020,
“Lipton and Reagan's Quantum Algorithms via Linear Algebra: A Primer”, 2014,
Kaye, LaFlamme and Mosca's. “Introduction to Quantum Computing”, TG,

Ray LaPierre, “lotroduction to Quantum Computing”, HE21,

. Biamonte J. et ol , “Quantum Machine Learning”, Nature, G48(T671):195-202, 2017

Andreas Wichert, “Pronciples O Quantiim Artificial httlllgtl:lrt!'. 2013,

Reference Books:

, Raellidd, . G, & Polak, W, H., “Cuantum computing: A gentle introdoction”™, MIT Press, 3011,

Farhi, E., Goldstone, J., & Gutmann, 5., “A quantum approximate optimization algorithm®,
arXiv preprint arXiv 4114028, 2014,

. Kuottler, “Elementary Ldoear Algeliea™, 3012,
- Kepaer and Gilbert, “Graph Algorithms in the Language of Linear Algebra™, 3011

. Russell, 8. & Norvig; [%, “Artificial Intellipenee: & modern approsch™, 44" Edition, Pearson

Edieatio, 21,

E-Hesources:

Web Links:

1.

. bttpe/ Smomre.smss cas en /U 201702 S WO201 TO2246031 49040643 pdf

hattpes: / farxiv.org S pd £/ 161 100047, pd £

http: ! e wmss.cas entlh 201702,/ WO0201 TR2246081 502441 18, pdf

. hitpes: / foww researchgate.net /publication /2823781 54 FPG A-based .quant nm_circuit_emulation

Microsoft Quantum Divelopment. Kig:
hetps:/ S www microsoft. com fens/ guantum fdevelopment-kit Forest

Lesurn qquantom programming: bttps: [/ pennyliane.al fqiml /

Crinntum machine leaming: https:/ /qiskit.org/leam feourse machine-barming-connse

. Center for Excollence in Quantum Technology: hitps: /S research.ibm.com /blog/ next-wave-guugbum-

b'r

ceptric-supereomputing W
e, Y
E

bittpes:/ flearn.giskit .ur&g,’mum{qﬂnllmm-l1n:{|1a.'u.rE',|"i||trudmi-|:l:|-I-l:l-qna||t|:|m-¢'rim' i
the=repetibion-code
.J"I:I=.

“."‘1.\_:3-':‘."-1r'l
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3

. htepss/ fguantumeompuatinguk org/ tutoriaks  16-gubit-random-number-generatorn

£

. hitpss)/ fquantumeomputinguk.org)/ tutorinls ‘quantum-fourier- transforme- in-gishkit

[

. httpa:/ fwww scioncedaily com Sreleases 202102/ R0 T2ABLT0G. hitm

o hittpss ) feewwe misdrebvoorg/oontest £ 1001100 3NE00LLOT. 20227306y 1 Tull

EA

Evaluation Scheme:

Theory &

Continuons Assesgment [ A):

Subjoct teacher will declare Tescher Assessment eriteria at the start of gemestor,

Continusous Assessment (B):

L. Two term tests of 10 marks each will be conducted during the sementer.

2. Average of the marks seored in both the tests will be considered for final grading
End Semester Examination [(C):

L Chuestion paper based on the entive syllabus, summing up to 66 marks.

2. Total duration allotted for writing the paper is 3 hrs.

87



Ethical AI (PEAI8021T)

e

Teaching Scheme Exmmination Scheme
Lacturea | (£} Hre fweek Term Test 1 10 Muorks
Creclite - 03 Teachor Asmesmment ¢ 95 Marks

End Som Bxam ; 65 Marks
Tedal Muarks = 1000 Marks

Prerequisite: Arificial Intelligenee, Machine Loaming

Course Objectives:
1. To introduce the fundumemal concepts of ethios in Al

2, To explore the importanee of transpareney in Al systomw, idontifving proctices that enhance

plakeholider umderstanding and facilitate accountability

3. To explove and analyze emerging themes m Al governance and policy, such as ethical consider-

abions, workiorde npacti, snd regulatory challenges, and their implications for the future of Al

ghobially.
CO | Course Outcomes Blooms| Blooms
Level | Description
01 Understand the principles of responsible Al development, | L2 U'nderstand
teluding fairness, accountability, and transparency.
C02 | Identify sand deseribe sirious sonrees of bing in AT systems, | L2 Understand

inclwding data eolbection, feature selection, and model train-
ing processes.  Analyze real-world examples of bias i Al

apphcations,

C03 | Evalunte the mole of mimess in Al governance.  Tdentily | L5 Evnlunte
strategiod to promote. pquitable outcomes and mitigate bi-

ases 1 Al svsiems

0 | Analvze the implications of privecy and anouymity for in- | L4 Analyme

dividuils and organizations in the context of datn mankge-

e, skl s
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Course Contents

Introduction: Artificial Intellisence Fundamentals, Need for ethics in AL Al for Socicty and Ho-
manity, sthics vs law fcompliance, Responsible and interpretable ALPrinciples for ethical practices,

Al and social justice,

Unit-11 U8 Hrs.
Bias and Fairness: Sources of Bisses, Technigues for detecting, mitigating, and preventing bias in
deta aud models, Bmitation of § dataset, Preprocessing, inprocessing and postprocessing to remove
bing, Frirness of classification algorithms: Handling Disparate Treatment /Disparate Impact, Fidr Em-

bedddings,, Counterfacinal [aivoess.

Unit-111 08 Hrs.
Governance of Al: Role of governmment, acidemia, and industey in ethical AT divelopment, Tntegrity,
Transparency, Accountability, Pairoess, Conkrol, Sustaboability, Democracy, Interoperability, Spread
of hate content, Countering bate speech, The future of Al and its mopect on homanicy.

Unit-TV 07 Hrs.
Transparency and Explainability in Al: Black-box Al ve, transparent AL Explainability: meth-
odls and challenges, Explainability through causality, Mode] trunsparency, interpretability, and docn-
mtentation in training processes, Model interpretability tools and frameworks (eg.. LIME, SHAFP)

Unit-V 05 Hrs.
Data ewnership, privacy and anonymity: Understanding the difference between data ownership,
data privacy and data anonymity, Idea behind surveillance, data privacy va. data security, Seeurity

concerns in AT syseem, Differestind prveey amnd federated learning in AL

Unit-V1 06 Hrs.
Al standards and regulation: National and interustional strategies on Al- Eunvope, Morth Amwr-
ica. Asiin, Afdce, South Awerica, Awstralia, Dnternational AT Initiatives, Covermment Resdineds e

Al Emerging Themes, Case studies: Healtheare robots,

Text Books:

1. Wark Coscledlergh, <Al Ethics”, The MIT Press Essential Kowledpe series, 203 e

2, Evien Eryurek, Un Gilad, Yalliappa Lakshimanan, “Data Governnnice: The

- People, Processes, and Tools to Operationndize Data Trustworthiness”, Shrof

it



Eaditiom, 2021

3. lan Foster. Rayid Chani, Ron 8. Jarmin, Frauke Kreuter, Julla Lone, “Big Data and Social
Sciepce: Data Sclence Methods and Tools for Research and Practic™; Chaproan and Hall /CRC,
2nd Fdition, 20640,

4. Al Kelly, “Etlacs and Artificial Intelligence: A Comprehensive Guicde™, by Byte-Sized Press,
Jaomeary 2023,

A, Jopns Tallberg, Evie Erman, Markus Furendal, Johannes Geith, Mark Kluoberg, Mogoos Lund-
gress, “The Global Governance of Artificial Intelligence; Next Stops for Empirical mod Normative
Research™, Choford University Press (OUFP), 2023

. Edited by Keith Franlosh, “The Cambridge Handbook of Artificial Intelligence™, The Open
University, Las Vegas, 2014,

Heference Books:
1. Michael Negnevitsky, “Artificial Intelligence: A Guide to Iutellipent Svatems™, 200

2. Markus Dubber, Frank Pasquabe, Sunit Dasz, “OXFORD HANDBOOK OF ETHICS OF Al°,
2021,

3. Michael Kearns and Aaron Roth, “The Ethical Algorithm: The Seenee of Sociully Aware
Algorithm Design”, 2019.

4. Selon Barocas, Morite Hardt, and Arvind Naraynnan, “Faimess and Machine Learning: Limi-
tations and Opportanities”, 20028

5. Christeph Stickelberger, Pavan Duggal, “Data Ethics: Building Trust: How Digital Technolo-
gies Can Serve Humanity™, Globethics Publications, 1** Edifon, 2023,

fi. Gry Hassalbaleh & Pernille Tranberg, “Dats Ethica”, PobliShare, 1% Edition, 2016

T. Evren Eryurek, Uri Gilad, Valliappa Lakshimsnan, “Data Governanee: The Dedinitive Guide
- Poople, Processes, and Tools to Operationalize Data Trustworthiness" Shroff /O Teilly, 1°1
Edition, 2021,

Web links:
L bt/ Setundurds.ieee org finitiatives /autonomons-intelligence-systems
2. https:/ f partnershiponai.org/

3. leipes/ fadet hicslab com)/

A -

4. httpey Swww onclord abethibes.os. e uk f

A s S wwwenedin mit.edu/ groups fethics-and-governance foverview |

a0



Evaluation Scheme:

Theory :

Continuous Assessment (A):

Bubject teacher will declare Teacher Assessment criteria st the sturt of semaster.

Continuous Assessment (B):

L. Twer bermn Gestso gl 10 noseks ench il e condueted during tle senbester

2. Average of e marks scored in both the tesis will be considered for final grading
End Semester Examination (C):

1. Chuestion paper based on the entire ayllalus; summing up w 65 marks

2, Total duration allotted for writing the paper 5 3 hrs,

il



Image Generative AI (PEAIS022T)

T —— e

Teaching Scheme Examination Scheme
Lectures @ (03 Hos fweck Term Test ¢ 10 Muarks
Crdits - 03 Tencher Assessment @ 25 Morks

End Sem Exam ¢ 05 Marks
Total Marks 1 100 Marks

Prerequisite: Deep Leaming, Large Language Models

Course Objectives:

1. To provide students with s thorough grasp of image generative Al incloding its . historicad

eontext, key technologies, and applications seross wariows industries

2. To Equip students with hands-on experience in image generation technigues, manipulation, snd

mviluation methods.

3. Emable stodenis to explore and analyee the diverse applications of image generative Al in fields

guch a# art, healthoare, and entertainment.

4. Foster an understanding of the ethical considerations and societal Impacts of image generation

techoologies, preparing students to adidress potential challemges and biases in the Geld

CO | Course Dotcomes Blooms| Blooms

Lavil Deseription

OO0 | Understand the prineciples of Image Generathon and Tmple- | L2 Undasstand

ment Image Manipulstion Technicgues,

02 Compare and contrast sariois pgrnerptive miodels including | 14 Annlyee
GANs and VAEs, and apply their architectures to real-world
problems,

C03 | Demensteate profidency in using diffusion models and vi- | L3 Apply

sion transformers in generating images and utiliee visdon
language models to create and interpret text-image pairs,

inclading texti-to-image and image-to-text generstion

CO4d | Undestand aod apply technigues for video geoneration amd | L

critbeally assess the sthical implications of image gewerntion.

a2




Course Contents

e e )

Unit-1 05 Hrs.
Introduection and Applications of Image Generation: Overview of Immge Generation, His-
porical Context and BEvolution, Challenges, Types of Image Goneration Technigues, Applications o
Varfous Industries: Art and Design, Dmage-to-Image Translation, Super-Resolution, Face Generntion,
Deepfakes, 30 Image Genration

Unit-11 06 Hrs.
Image Manipulation and Representation: Introeduction to lmage Manipulation Techmiques and
overview of CNNs in Image Processing, Neural Style Trassfer (NST ), Encoding Images, image Repre-
sentation techniques, Feature extraction methods, Latent Vector Representation, Evaluation Metrics
for Generated Images @ FID, PSNR, 35IM.

Unit-ITI (8 Hrs.
VAEs and Variants of Generative Adversarial Networks: Architoctome of GANs: Generator
and Disoriminator, Training GANz, Training dynamics and commaon pitfalls, Variants of GANs (e.g.,
DOGAN, StyleGAN), Introduection to Variational Autoencoders (VAEs), Advanesd VAE Techniques:
Varlatbonal inference and reparameterization trick, Conditicnal VAEs (CVAE) and Fxtensions.

Unit-IV 08 Hrs.
Diffusion Models and Vision Transformers: Iniroduction to Diffusion Models, Concepts and
architecturs overview, Diffusion Probabilistic Models: Concept & Architecture (DALL-E, Stable Dif
fusion}, Transformers in Image Generation, understanding transformer architecture, Hybeid models
[eg. VO-VAE-Z, LDM), Exploring combinstions of different genessitive techobgues.

Unit-V 07 Hrs.
Vision Language Models and Image Generation: Introduction to Vision Langusge Models
(VLMs), Understanding their purpose and functionality, Contrastive Language Image Pairs (CLIPY,
understanding CLIF Architecture and its applications, Text-to-Image Generation, Tecliniques snd

tools lor generating bmages from text & Image-to-Text Generntion. exploring methods for ereating

deseriptions from images,

Unit-V1
Viden Genaration & Ethical Considerations:




in Al-generated Contont, Future Trends in Image Generation Research and Application.

Text Books:

|, Denis Rothman, “Teansformers for Natural Language Processing- Build innovative deep neural
network avchitectures for NLP with Pyvthon, PyTorch, TensorFlow, BERT, RoBERTa, and
more™, 2 Edition, Packe Publishing, 2023.

2. Zormufeli Halte, Indrajit Kar, “Lesrn Python Generative Al Journey from sutoencoders: to
transfisrtiers 1o large lenguaze models™, 15 Edition 2024, ISEN: 978-03.55518.-072,

3. Seon Yo Cheong, “Huands=On Tnnage Generation with TensorFlow: A practical goide 1o gener-
ititg invages and videos using deep losrning” , Packt Publishing, 2020

A, David Foster, “Genorative Deep Lewrning: Teaching Michines o Paing, YWrite, Compose, and
Piay" , ' Reilly Media, Ine. June 2010, ISBN: 0781492041048,

Reference Books:

1. Martin Yanev, “Building Al Applicstions with OpenAl APls Leverage ChatGPT, Whizper,
and DALL-E APIs to build 10 innovative Al projects™, 2™ Edition, Packt Publishing, 2024,

2. Amita Kapoor, Antonio Gulll, Sujit Pal, “Deep Learning with TensorFlow and Keras — 37
Edition: Build snd deploy supervised. nnsupervised, deep, and reinforcement learning models”,
3™ Edition, Packt Publishing, 2022,

1V Kishore Ayyadevara, Yeshwanth Reddy, “Modern Computer Vigion with PyTorch: Explore
deep learning coneepts and implement over 50 real-world image applications”, Packt Publishing,
S,

4. Martinez, “TensorFlow 2.0 Computer Vision Cookbook: Implement machine learning solutions
b overoomme varions computer vision challenges™, 1** Edition, Packt Publishing, 2021,

Web links:
L. hitpe:/ {www. Lensorflow.org /totorials  grmerative fstyle transler
I, httpes/ fwarw conrsernoorgspecialigations /deep-loarning

o bbepes fmedinm com S Sehonghong 998, neural-sty le-transfer-creating-artistic-images-with-deop-
bearning-BEINIeG 40D

& Dk S medinnecom  Souterrenced]  s-slinple-antosneoder-and-lnbent-space-visunlization-with=pytorch-
Hbmedod 2112

6. httpsy  primsgesearch, omm /200003 /30 sutoenooders- for-contewt- based- image- rog :

awil-vensortlow [

o4



fi. httpe:/ frealpython.com/ generative-adversarial-networks )/
7. bttps:/ S towardsdatascience. com/ reparameterization-trick-126062cfd 2e3

8 httpe:/ (shashankT-iitd medium.com /understanding-vector-quantized-variational- sutooneoders-vie
vae-323d 71 0aS80a

Evaluation Scheme:
Theory :

Continuous Assessment {A):
Subiject teacher will declare Teacher Assessment eriteria ar the start of semester.
Continuous Assessment | B

1. Two term tests of 10 morks each will be conducted during the semester.

2. Average of the marks scored in both the tests will be considered for fnal grading
End Semestor Examination (C):

L. Question puper based on the entire syllabus, sonming up to 65 marks.

2. Total duration alletted for writing the paper is 3 hes




Social Network Analysis (PEAI8023T)

Teaching Scheme Examination Scheme
Lectures : 03 Hrs, fweek Term Teat ¢ 10 Marks
Creclits 1 03 Teacher Assessment @ 25 Morks

F:II.II.I S‘l.':l:ll Exain ¢ !.il.'i 'l.]'.l-l.l'l'.b
Totm] Marks « 100 Aarks

Pl‘EI‘E:[[l.ti:'ditE: Probability and Statistics, Machioe Learning
Course Objectives:
The snslyss of massive petworks which providee nany computational, slgorithomic, modeling challenges

and research on the structure and analy=is of such large neteorks

CD | Course Outcomes Blooms| Blooms

Level | Description

Con Analyee o sbcial petwork wsing varions visnalization tools. | T4 Analyze

Co2 | Mustrate large-seale network data and imechaniisios used for | L3 Apply

network growth mpdaks

C03 | Examine soginl networks analvsis and prediction using cose | L3 Evnlunta
studies,
0 Apply appropriate aoomaly detection and graph represen- | L3 Apply

tntlon method on 8 networl

Eht




Course Contents

Unit-1 06 Hrs.
Society & Network: Tntroduction, Use of social networks, defining a netwerle, types of network
{link-centric, node and link centric; local view, temporal view, generalization, real-world network),
levels of social network anslveis, geaph visualization tools (web-based and standalone], applications,
Network Measures: Network hagics, node contrality, assortativity, transitivity and reciproeity, sim-

ilority, degeneracy.,

Unit-11 07 Hrs.
Notwork Growth Models: Properties of real world petworks, Random Network Model: Degres
Distribution of Random Network, Binomial to Poisson Thetribution, Evolution of a Random Network,
Average Path Lengih, Clustering Coetficient, Handom Network vs. Real-world Network, Ring Lattice
Network Model, Watts-Strogatz Model: Network Fonmation, Preferentlal Attchment Model: Net-
wik Formation, Degree Dynamics, Limitstions of BA Model

Unit-111 06 Hrs.
Link Analysis: Application of link analyeis, Signed mstworks: Balanes Theory of Undirected Signed
Networks, Statis Theory of Sigum'l Networks, Trind Balance va Statug, Strong and Weak Thes:
Serength of o Tie, Triadic Closure, Dunbar Number, Local Bridges and Importance of Weak Thes,
PageRank, Personalisod Pogellank, DivRank, SimRank, PathSim.

Unit-1V 08 Hrs.
Community Detection: Application of community detection, types of communities, community
detection methods, Disjoint Community Detection: Node-centric community detection, modularity
and community detection, Overlapping Comunnnity Detection: Clique Dynamics, Loeal Community
Dietection

Link Prediction: Applications of link prediction, Evalunting Link Prediction methods, Heuristic
madels, Probabilistic models, Supervised Random Walle

Unit-V (5 Hrs.
Coscade Bohaviours & Network Effects: Prelimbnacies and Tmportant Terminologies, Casende

Models, Probahilstic Cascades, Epidemic Models, Indepemsdent Cascade Modek, Cuscade Prediction,

Unit-VI Higy,
Anomaly Detection in Networks: Ancmaly in Static Networks: Plain and attritug

redintional learning, Avnmmisly i Dynmambc Networks: Prelminanes, Teatome snd deco i

a7



appronches.
Ciraphical Representation Learning: Criterion of graph representation leamning, pipeline, repre-

santation learningg methods.

Text Books:
1. Tanmoy Chakraborty, “Social Network Anafyeis™, 1** Edition, Wiley, 2021

2, Stephen P Bargatti, Martin G. Everett, Jeffrey C, Jubnson |, Analyzing Secial Networks", Sage
Publications Lid, 2™ Edition, 2018,

Reference Books:

. Xigoming Pu, Jar-Der Lo, Margarete Boos, “Social Network Asnlyeis Interdisciplivary Ap-
proaches and Case Studies”, 13' Edition, CRC Pres, 2020

2. Dr. Krishna Raj PM., Mr. Ankith Mohoan, Dr. Srinbmss K.G, “Practical Social Network

Analysis with Python (Computer Communications and Netwuorks)™, 1% Editlon, Springer, 2019,
3. Juhn Scott, “Social Network Analvsis®, 4'"" Edition, SAGE Publications Lid, 2017

4. Song Yang, Franzisks Barbarn Keller, Lu Zheng. “Social Network Anulysis: Methods and Ex-
amphes™, 1** Edition, SAGE Publications, 2016.

Web Links:
1. A eourse an Soclal Network Analviis: https:/ fonlinecoursss. nptelacin/noc22_es117/ proview

2. A comprebensive guide to Social Network Analysis:  betps:) townrdsdateseionce com fhow-to-
get-startod-with-social-network-analy=is-6d 5276564374

3. Social Network Analysis 101 Ultimate Guide Comprehensive Introduction for Beglnnens:
httpes: / S visiblenetworklabs.com (guides fsocial-network-analysis. 101 /

Evaluation Scheme:
Theory :
Continwous Assessment (A):

Sithject Wacher will declare Toacher Assessmient critecia at the start of smester,
Continmous Assessment [ B):

L. Two term tests of 1 marks ench will be condneted during the semester,

2. Best of the marks seored in both the teste will be considered for final grading
End Semester Examination (C):
I Crestion paper based on the entire syllabis, summing up to 65 marks,

2, Total duration allotted for writing the papor i3 hirs,
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Internship (INTAIS030L)

Practical Scheme Examination Scheme
Practical - 20 Hrs.fwesk Teacher Assessment ;150 Marks
redit ;I End Sem Exam : 150 Marks

Testad = 300 MWarks

Course Objectives:

o Tio expaeir technical stndents for the indostrial enviromment, allowing them to gain real-world

exporience and develop ito compstent profesionals.

o To provide opportunitics to Jearn and enbance the proctical techmici] skills reguired for profies-

gicdaal robes,
& To familiarize students with corvent technological developments relevant to cheir field of study.
# To develop techiicenl writing skills for reports and projects
& To introduce studenis to the responsibilities and ethics of the engineering profession,

o To develop an undemstanding of employes psychology, habits, attitudes, and problem-salving

npproaches,
- Blooms
CRER | B
0 Course Dutcomes Deserip-
Lavel
Lion

Apply the basics of seence and engineering to systematically in-

veetigate and interpret an engineering problem.

Build technical kmowledge to enhance the problem-solving np-

o2 L& Crente
provcies for complex problem

Develop awarenes: about general workplace belavior and build
coz | L4 Create
interpersonal amd toam akille

Develop logheal reasoming, veport writing, presentation and man-

CO4 L Creat
sgremmiont - skills fint

. Understanding of lifelong leaming proceses through internship
05 L2 Underst. and
FEE R EE TR




Internships offer vahuable educational and career development opportunities by providing students
with practical experience in their field of study, In Semester-VIIL, students have two opitions for their
internship: Industry Internship and In-boose Internship.

1. Industry Internship
Industry Internship Guidelines:

o The Training and Placement { TEP) cell of the institate will arrange internships for stodents in

Industries/ organizations after e seventh semester.,

o Students are expected (o sceept intermship offers regrrdtess of the company, job profile, location,

or stipend offered.

» Allernatively, studoents can individually apply by subanitting “Student Internalip Program Ap-
plication” (available on Institute Website) for industry internships, adbering to the preseribed
puidelines as follows:

1, Only TEP departiment granted internship wdqll be eonsidered.

2. The internship duration shoold be of minimom 12 Weels,

3. Fach student nesds to take prior permission from TGP department before procosding for
any internship opportunity on his/her own.

4. Ench studest will be monitorsd twice (virtually /through online meetings) during the in

ternship period o the prosepce of an industry mieptor and the departmental foculty mentor
anil the concerned TPC,

5. If any student wants to withdraw from the Internship, he/she can only be allowed within
two weeks of joining the swme, Such stodents will bave to continue the semester VI
academic activities reguiarly along with In-hoise internship.

Expected Activity in Industry Internship:

& Students may choose bo work on innovetion or entreprenearial setivities resulting in start-ups
or undergo internships with Indwstry /NGO Government organizations /Micro/ Small/ Medinm
enterprises to prepare for the indastry.

o Every siudent is required to prepare o Ble contsining docmmentary prools of te activities done
by him/her. The evaluntion of these activities will be dooe twice (virtually thronsh online meet-
ings) during the internship perbod by ths comunittees constituted by the Head of the Depart e,
which shall include Industry mentor, fnculty mentor and Department TEP Co-ordinator (TPC).

The assesmment eriterip for coutizmous assessment is as per Table 4, 5

# The ESE will be jointly evalusted by an industery montor, faeolty member snd r.i!r[mr
eoopdinator (TPC), The evaluation eriteria is ws per Table 5
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Table 4 Continuous Assessment for Industry Intermship

Internship Ohbjec-
Livies amal Chombs {20
Blirka)

Intarrmnhige Eai
pErisnce Skills
Gained /Enbanced

{80 Murkes)

Profeasionn]  Dievel-
opnent wel Growils
{iBE Mlmrka}

Intarnship

Fapark
Marks)

{an

Presoutation (30
hdmries)

Talle 5 Evalustion Criteria of Indostey Interuship

liternship  Ohbecs
tlves and Coals (00
Blnris)

Intermship Ex-
peETREnCe Hlilla
Gained f Enhanisi

(A0 Marks)

Profssionsl Dyl
arpronsEnl and Liaw i
{80 Bl nrka)

Litiermskiip

Hopure
Blnrks)

LY

Presicitnd ki (30

Industry Internship Report:

s Upon eompletion of the internship, students shonld prepare a comprehensive report that reflects

Eheir observitions amd learnings during the lnternship period. Stadents can congull their Indos-

trinl Supervisor, Faculty Mentor, or TP Co-ordinntor /Officor for guidance on selecting special
topies and problems for the repaort.

# The internship report will be evaluated based oo the following criteria;

i. Adeguacy and purposeful write-up.
fh. Variety and relevance of learning experience.
iti. Practical applications and connections with the fundamental theories and concepts covered
in the course (Semester 1 to VII).
2. In-house Internship

The n-house internship provides students with researcheoriented opportunities to cultivate a
research mindset. It serves as an extession of the project completed in V1 and VI semesters
{Project Stage-1 & 1) or offers new objectives provided by the department or resesrch guide,

1. The in-house internship can be parsued individually or as & group setivity,

2. Wextending a project from Stage 11, at least one student in the group mnst hisve participated
in Stage I & IL

3. I working on the topic offered by the department or in-heuse mentor, & growp of fresh
stuadenty can form a team.

4. The maxiniim groip st 8 lmbked to four students

=

In epse of ewtension of project stage [ the ooteomes sbhondd be e the [

development [ technology tronsfer along with patent and copyright | one el

tion (GO care fsted journal feonference), Students can work jobntly wit

L1

=4
.



8.

Funding agency or industry. In such cases, a detailed project report shall be submitbed af-

ter verification by the in-house mentor and industry /funding agency mentor (anthonty. In

case of standalone/non-sponsored ackivity, i.e. witheol any funding agency/industry col-
latsieation, the detailed project report shall be submitted after verification by the in-howse
inenton.

If pursaing a Topie offered by the department or in-house mentor, the outeome of the

in-bouse internship should inclode the publication of a research paper, preferably in an

SCT Sropus/UGC care listed /indeced Journal/Conference.  The detailed project report

mmst be submitted amnd verified by the in=loase mentor,

Al the designatid work shall be submitted to the department in the form of a eport in

hardbound as well a5 soft copy.

Evaluation Scheme:

I. Continuonus Assessment:

(ay A loghook {as per Thble 6) of the work done must be maintained by sach group.

(i) Each in-house internship sctivity will be reviewed twice o the semester, Tn the first
review {ns per Table T}, at lenst 40% work shall be completed incloding the topic
identification J introduction/ scope of the work, Hberature survey, problem definition
and ohjectives, The remaining 609 of work shall be completed in the second review
(s por Table 8) mcluding fmpleapentations, key findings, publications &/ patenting
&) copyright & product development ete.

I1. End Semester Examination:

End semester examination (ns per Table 9) will be jointly evalusted by the faculty mentor

and an external examiner appointad by the HODY in consultation with the O0E.

Agsessmment Formats:

Table & Log Book Formint

Be

Wik {Start Dinlez Eod Date) | Work Done | Sign of In-house menfor | Sign of Cosrtinmtor

Tabile T: First Review

Topic Identification & VYalidation | Liternture Sorvoy | Problem  Definition | Objortives
{30 MLnFlea ) {200 Minrkes (20 Marks) {18 Mlorks)
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Table 8 Second Review

Tevplementation (20 Marks)

Publicatbons {30 Marks)

Repart {3 Marks)

Presentation (158 Murks]

Table @ End Semester Examination

Togeic Identifiention &

Validotbon (30 Marks)

Literature Sur-
way & Problem
Defladeion {20
Bnrks)

Diboctives S I
plomaendnt koo ar
Product  Daosalop.
siacxil (A0 Mlarks)

FPrisentnliong
(20 Mmels)

Hegpeort,

Fubidlen-

thons / Patant [ TPH

Dhoe isiniiid s
Marka)

(&b

LK




