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Semester-VII{w.e.f. 2023-24)
',rm”““ Evalimtion Scheme
o g:.:::auj' E‘-;:?ﬂ Conrse Title Clontimpns Asseasment (C1A) Totat Clraelit
Toem Tarm s
TA | Test 1 | Test 2 zr[ Eul, ESE
LT | FVER |y
L|T|r [T Bl | [0 |AeBiq]
i i ) I:‘TE?_EE?HIEIT Machine Learnlng-1v 3 25 10 1k 10 Lit# 100 3 3
PC PCCSTIOL Mlacliiise Learnbng-IV Labamtary 2 €5 25 i} 1
5 PO PACEM20T Luu.gn Pl‘trl;_:-l}ﬁ:lg anil ﬂl:rrq],iul:l_-.l: Visstan=I1 | 25 10k 10 1 65 1001 3 4
o POCETO20L Image Processing aml Campaiter Visionsl1 Laboratory 2 25 i) 1
3 PC PCOSTOIOL | Applied Date Science Labortbory 2 il i 1l 1
: PECSTIMIT Paralle] Conpeiing 3 5 10 10 10 65 100 1
PECSTMIL FParallel Computing Laboratory 2 25 25 1
PECSTIMZT | Advenced Compotational Linguistics o 3 25 10 10 10 65 106 4 1
| PR PECSTIMEL | Advancoed Computational Lingiistics Laboratory 2 25 15 1
PECST04AT 1ol Network Enterpris 3 5 11 b 1] m h 100 3
FPECSTOIL IoT Nebserk Enterpeise Laboratory 3 5 24 |
PECSTOMT | Adversanal Machioe Learning 3 b1 1 1 i LE] & 103 3
| PEGSTOM4L | Adversarinl Machine Learning Laboratary 2 | 25 5 1
DECSTISIT | Produst Life Cyels Mansgsment 3 25 1] 1 i Li] L'y 1M 3
ORECSTOG2T | Managemont Iuformation System 3 25 T 10 10 65 100 3
GECITORIT | Opemtions Research 3 25 {1} 10 10 5] i H 3 §
OECSTORT Cylier Secinrity amd Laws a 25 1] 10k 10 s i 1H |
sa | 0B I'_"FEGET'IJE‘_-FE'_T Persoiinl Flianee Manageient 3 i Lik i} 1o 65 Ty 3
DECSTOG6T | Energy Audit and Management ] 25 1 10 10 Liki] j LEH d
OECSTGTT Diisaster Management and Mithgation Seasuses 3 24 ] 1t 1 fif 110 i
DECETGET | Scienos of Well-being 3 x5 10 10 1 5 11 3
DECSTOSNT | Reseamch I!rllur.hu-tll:llu,E:r 3 sl 10 10 10 5 10 3
DECSTUSI0T | Pohlie Systems and Fﬂ'lk"uaa 3 5 1n 1o 16 fiG 1Kk a4
5 | PJ PICSTGOL | Project Stage-I1 4 | 15 75 50 I
— Total | 12 i6| 250 10 3l G an

Ay | Profeesional Eleetive Coupss
#hny 1 Institute Profesional Eleetive Clourse

Proparod by: P‘-T—
Dr. P. 5. Sunjelmr
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Semester-VIII(w.e.f. 2023-24)
Tenching Evnluation Scheme
Corurne G _ _Schere
8¢ | Category P Course Title Continnowy Asesmient (O Total Credit
Terim Term ;‘lﬂf"ﬁ
Th Temt. 1 | Test 2 & TT? I=E
(TI'1} {(TH y
LiT|e | [A) ] (€] | [A+B+C]
FECSEMIT | High Performance Computing® 5 2 10 10 {1} i) 100 3
a | PRI PECEENIT | Advwnced Networking Technology® 3 25 10 10 {1} it 100 3 5
PECSSNEIT | Introduction to Qusntum Computing® | 3 P 10 L] 1 65 il 3
FECHA0LAT | NPTEL, Swayvam Cousesd 3 28 i 1] 1 65 100 !
PECSR02IT | Social Network Analysis® 4 a5 Ll 1] 1 i) 104 3
s | PR PECS80HT | Dot Ethics™ 3 26 LF] 1 L0 b5 1 3 1
PECSBIIT | Geo-Spatial Data Sclenee" 3 25 [1H] Ll 1 65 10 ik
PECSENRAT | NPTEL/Swayum Coursed 4 2h i i 10 ik 1aa 4
1 INT INTCSS0ML | Internship 21 150 150 300 10
Total | 6 20 | 200 20 2E U] 16

L. & Any 1 Elective Course,
2. *Professions] Elective Courses offered for tle students doing Internship at lnstitute level

A, #FProfessiomal Elective Courses affered for Lhe stadensts dolng hiternship at Industey.
These courses ars to be studied in self study mode using NPTEL/Swavam platform.

4. Students doing Internship at Industry sball sahoet cectificats of sucosssfully passing
respective NPTEL examination OR they have to appesr examinations condwcted by
nstitute like TT1, TT2 and ESE.

5 List of NFTEL cowrses will be declired by concernod BOS at the beginning of semester-
WIIL

Prof. Or. P. (

= Dean Arcademics/ irecLar

Proparad by Fﬂ‘"_

Dr. P, 5 Sanjekar /EI
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Machine Learning - IV(PCCST7010T)

Teaching Scheme Examination Scheme
Lectiires - (3 Hrs. /week Term Test : 10 Marks
Crodits 03 Teachor Assessment @ 25 Marks

Eund Sem Exam ; 65 Marks
Total Marks ; 100 Muorks

F]‘EI'EI.']'I'IiEitE:Hurlwlﬂ e of
L, Basic Machine Learming
2 Dstabase Monagement System

Course Objectives:

To teach advance concepts of dota management wnd data anehesis for Big Data,

0 Course Cuteomes Blooms| Blooms
Level | Description
L] Exvalopate the nesd of MapRedoce framewark, LS Evaliintn
CO2 | Apply sppropriste method to handle big data L3 Apply
203 | Apply suitable analysis method to deew conclusions from | L3 Apply
given big dabe




Course Contents
R e |

Unit-I 04 Hrs.
amap-Reduce: The Map Tasks, Grouping by Key, The Reduce Tasks, Combiners, Details of Map-
Redure Execution, Coping with Node Faflure: Algorithms wtsing MapRedues: Matox-Vector multi-
plication by MapReduee, Selection, Projection, Natural Joln, Union, Infeysection, Diflerenes, Matrix

hlultiplication.

Unit-11 08 Hrs.
Mining Data Stream: The Stremm Model, Sampling Data in a Stream, Filtering Stréams: The
Bloom Filter; Counting distinet elemont in ghe Strenm: The Count-Distined Problbem,; The Flajobe-
Martin Algorithn: Esimating Moments: The Alon-Matiss-Szepedy Alporithm for Seoond Moments,
Higher-Order Moments, Dealing with Infinite Streams: Counting ones fn a window: The cost of exact

cotint, The DGIM algorithm, Storage Requirement, Cuery Answering.

Unit-I11 08 Hrs.
Link Analysis: PageRank: Search Engine, Term Spam, PageRank, Structure of Web, Avoiding
Dieaied Encds, Spider Treaps and Taxation, Efficient Computing of Pagelank: Trangton Matrees, Tt-
eration u=ing MapReduce, Topic Sensitive PageRank: Diased Handom Walk, Using Topic Sensitive
PapgeRank, Inferring Topics from Words, Link Spam: Architecture, Analysis of Spam Farm, Combai-
ing Link Spam, Trust Hank, Spam Mass. Hubs and Authorities, HITs Algorithim.

Unit-I'V 06 Hrs.
Frequent ltemsets: The Market-Dasket model: Associstion Rules, A-Priord, Representation of
Murket-Basket Data, Monotonicity of itemset, Handling Larger Datasete in Main Memory: The
Multistage Algorithm, The Multihesh Algorithm, Limited-Pass Algorithms: Randomized Algorithm,
Avoiding error in sampling algerithms, Counting Frequent Itemsets in a Streamt Froequent [temsets

in n decaying window,

Unit-V 06 Hrs.
Clustering: Clustering Strategies, The Curee of Dimensivnality, Hierarchal Clustering in a Euclidean
Space and Now-Eoclidean Spaces, The CURE Algorithm:  Initialization, Completion, Representing
Clusters in & GREPF Algorithm, Initinkixing Cluster Tree, Adding Points, Splitting and Merging
Clusters. Clustering for Streans and Parallelisng The Stream-Computing Model, llmhﬁrﬂ‘

g Buckots, Amswering Cooyies.




Unit-VI 07 Hrs.
Soeclal Network Analysis:Social Networks as Graphs, Clustering of Social Network Graphs: Dise
tance Measure, Betweenness, The Girvan- Mewman Algorithm, Betwesnness to fiod communities,
Dhrect discoveries of Communities Finding Cligues, Complete Bipartite Graplss, Partition of Graphs:
Normalized Cots; Contents: Finding overlapping communities, Mexdimum Likelibood Estimation, The
Affilintion Graph Model, SimRank: Random walkers on Social Media, Approcmnaete SimBank, Count-
ing Triangles, Neighborhood Properties of & praph.

Text Books:

L Jure Leskover, Anund Rajoaman, Jeffrey I Ulhman, “Mining of Massive Datasets™, Stanford
Preass, 20K,

2, Domald Minor, Adam Shool, “MapRodues Design Patterns: Building Effectdve Algorithms and
Analytics for Hadoop and (ther Systems”, O'Rilly, 2013

Reference Books:
L. Suk-Man Ivy Tong, “Techuigues in Data Strenm Mining”, Open Dissertation Press, 2017

2. Leseek Ruthowski, Maciej Jowordlkd, Plotr Duda, “Streamn Data Mining: Algorithms and Their
Probabilistic Properties”, Speinger, 2019

3. A biefet, "Adaptive Stream Mining: Pattern Learning and Mining from Evolving Diata Stream™,
IS Press, 2000

4. Amy N Lengville, Carl D. D. Meyer, “Google’s PageRank and Bevond: The Science of Search
Engine Rankings”, Princeton University Press 2011,

6. Dr. Chandrashekhar Raghuvanshi, Dr. Hari Om Sharan, “Frequent Pattern Mining in Large
Databases”, AkiNik Publication, 2022

6, Tanmoy Chakraborty, "Social Network Analysis®, Wiley Publication, 2021,

Web Links:
I, Concept Drife: httpe/ /cbrary.net) 199293/ eogineering/sampling data st reqms
2. Search Engine: https: | /moz.com/blog/search-engine-alsarithmn- basics

Evaluation Scheme:

Theory

Continuous Assessment (A):

Subject teacher will declare Teacher Assessmient. criterin at the start. of semester,

Continuons Assessment (B):




1. Two teri temts of 10 marks sach will be conducted during the semester,

2. Avernge: of the miarks scorad in both the tests will be conzidered for inal grading.
End Semester Examination (C):

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

2. Total durntion allotted for writing the papor 15 8 brs.




Machine Learning - IV Laboratory

(PCCS7010L)

Practical Scheme

Practical
Credit

;02 Hrs. fwueck

Examination Scheme

Teacher Assessiment : 35 Marks
< Fnd Sem Exam ;25 Marks

Tl @ GO Marks

Course Objectives:

L Undersiand MapReducs.

2, Perform Yideo Summsrization and Compmnity detection

=2l

CD | Course Outcomes Blooms! Blooms
Laervel Description
[
0 Perform, Implement and Execute Matrix Multiplication, | L6 Creato
|| sorting using MapHReduoe, '
COZ | Apply MapBReduce for Market basket Analvsis, | L3 Apply |
CO3 | Video Summarization using Cure Algorithm and Commu- | L3 Unchispst anil
nity detection using Girvan |
CO4 | Perform Similarity analyvsis using SimHRank. L3




List of Laboratory Experiments

e e

Suggested Experiments:
1. Execnte Matrix Multiplication vsing MapReduwce.
2, Perform Sorting using MapHReduce,
i Imploment Bloom Filter using MapRedoce

4. Approximate the mumber of unigque elements in s data stream or dstabese 0 ooe pass using

Flajolet-Martin Algorithm
3, Compute stochastic matrix from a given graph, compute PageRank vector and return th resulis,

' ]l]ﬂ[l'.if_l,r which page 'l'rl”ﬂl.mgr': to Link [nrm in a "J;i\"l'u Hl‘ﬁph. {,14.|||||r|:l1' Lrn.'.-||:-|.'|u|.|-r. WO,

. Perform Market-Bazsket analysis uging MapRoeduce.

8. Yideo Summarization using Cuare Algorithm.

0, Community detection using Girvan- Mewman Algorithm.
L0, Similarity annbysis using SimBanlk.

Minimum eight experiments from the sbove suggested list or any other experiment. based on syllabws
will he included, which would help the lexrner to apply the mncspl Tt

Evaluation Scheme:

Laboratory:

Continuons Assessment (A):

Laboratory work will be based on PCCST0L0T with minimmm 08 experiments to be ineorporated.
The distribution of marks for torm work shall be as follows:

1. Performance in Experiments: 85 Marks

2 Fowrnal Subndssion: (5 Marks

d. Viva-woce: (5 Marks

4. Subject Specitic Lab Assignment/ Case Stody: 10 Marks

The Aual eortification msd acceplance of term work will be subjed o satisfwtory porformanee of
Inborstory work and upon fulfilling. mineom passing eriteria in the ferm work.

Etil Semiester Examination (O

during Inborabory sesmans i




Image Processing and Computer
Vision-1I(PCCS7020T)

Teaching Scheme Examination Scherme
Lectures - 08 Hrs, fwsek Term Test : 10 Muorks
Cradita = (0% Teacher Arsesmment @ 25 Marks

Ermd Sem Exam : 65 Marks
Tota] Marks ; 100 Marks

Prereqgquisite:Knowledge of
. Mathematics for Intelligent System
2. Muaching Learning -1 and 11
3. - OV =]

Course Objectives:

T imtroduee theory amd computation related to lmaging geometey, and scene understanding, Also, to
provide exposure Lo clustering, classification and deep learning techniques applisd in computer vision

C0 | Course ODutcomes Blasima| Blooimns
Liewval Dieseription
1] Understand varfous deta capturing methods. 1.2 Understand
CO2 | Apply appropriste object detectlon and object segmentation | L3 Apply
muthods.
| 03 | Apply suitable method to analyze complex vision data. L3 Apply
C04 | Develop suitable vision model for prediction. LG Cremte

= r
"Ih'_l.u"rrIJ"' o
e




Course Contents

e

Unit-1 06 Hrs.
Camera Geometry Model: Camera Geometry Model: Bastos of Real Aperture Comera, Lens ng
LST System, Geometrie Projective, 2D Transformations, 3D Transformations, Homography Compi-
tation, plansr homography, Camera geometry, Stereo geometry, Linear Filtering, Correlation, Con-
volution, Hiernrchy of Transformations, Rotational Representation, Weak perspective projection and

orthographic projection, coordinate system, cumera parameters and camera ealibration Algorithin

Unit-11 08 Hrs.
Object Detection:

Two Stage/Proposal:Convelutional Neural Networks for Detection: R-CNN, Fast R-CNN, Faster
R-CNN, RFCN and Mask RCN; Architecture and [ssues in each algorithm, visualization of Kernels;
Backprop-to-image/Deconvolution Methods.

One Stage/Proposal Free:YOLO, 85D, evaluation metrics (lol); AP), Now-max suppression ¥ OLO
Lo funetion, Varkanta of YOLO.

Face Recoguition and Verification:@ero-shot, One-shot, Few-shot Learning. Siamese Networks,
Triplet Loss, Contrastive Loss, Ranking Loss; Attention Models tn Vigion, Spatio-temporal Models,
Action/ Activity Recognition, Region-based convolutionsl neural network, Semantic segmentsation.

Unit-I11 06 Hrs.
Generative Models: Types of genprative models: [mplicit and Explicit density; Generative Adver-
sarinl Network; Vanilla GAN, Mode Collapse in GAN, Conditional GAN, DC GAN, GAN ohjective
functions, JSD¥ Divergence, EM Distance Least Squires,

Unit-TIV 06 Hrs,
Transfer Learning: Introduction to Transfer Learning, Options in Transfer Learning, Transfer
Learning with ResNeehl, Network architecture for Object Localization, Evaluating Object Localiza-
tiom, AbexNet, VGG and Inception architectures, Fioe-grabned imoage recognition, Detection and clas-
gification of facial attributes, Content based image retrieval; Computing semantic image embeddings
using eonvolutional neural networks, Emploving indexing structures for efficient motricval of smmantic
neighbors, The reidentification problem in compater vision Facial key poists regression, CNN G key
pointe regression. Ensemble methods; Bagring.

Unit-V




SvMet, clustering method for segmentation, Distance metrics| Eoclidesn, Cosine, Hamming, Man-
hattan, Minkowski, Chebyshev, Jacenrd, Haversine, Sorensen-Dice), Linkage Tyvpes (Single, Average,
Complete, Centroid])

Unit-VI1 06 Hrs.

Motion Analysis and action recognition:diotroduction 1o motlon analysis, Hom and Shanck

method, LucasKanade algorithm for optical how, Deep baoming in optical fow estimation. Mo

tion micdelz. Introduction to sction mecognibion;, Action classification, Action localizetion.  Spatio-

Temporal Analvsis, Dynamic Stereo; Motion perameter esthmation. Visual object tracking metheods

fnd = exarmpbes, multiple objects tracking methods, Tomas and Kanade Motion factorization kg

rithm, Applications of Feature point tracking mossicing, video stebilization, strocture from motion.

Text Books:

s

2

fi.

Davidd Forsyth, Jean Ponee, *Computer Visiom: A Modern Approach™, Pearson Eduestion, 2008,

Richard Szeliski, “Computer Vision: Algorithms and Appleations", Springer-Yerlag Londen
Limitexd 3111,

« ALK Bhuyan, “Computer Vision and Iinoge Processing: Fundamentals and Applications”, CRC

Press, USA, ISBN 9780815370840 - CAT K338147.

E.R, Davies, “Computer Vison: Principles, Algorithms, Applications, learning”, 5" Edition,
21T,

- Emanueld Trooco and Alessandro Verri, “Introductory Technigues for 3D Computer Vision" .

Prentice Hall, 1995,

B. K. . Horn, “Hobot Vision®, MIT Press (Cambridge), 1986,

Reference Books:

4, Himon Prinee, “Computer Vision: Models, Learning. and Inforence” | 20120

o Aapo Hyvannen, Jarmo Hurrd and Patnek Hoyer, “Matural Imoage Statistics” | Sprin

Jan Erik Solems, “Programming Computer Vision With Python: Tools And Algorithms For
Analyzing Images™, (Freilly Publication, 2012

- Adrian Kachler and Gary Bradskl, “Learning OpenCV Computer Vislon with OpenCV library™,

O'reilly Publication 3008,

. Benjamin Planche, Eliot Andres, “Hands-on Computer Vision with TensorFlow-2", Packt Pub-

lication, 2019

2009,




{i, Simon Foucart and Holger Raubut, “A Mathematical Introduction to Compressive Sensing”
Birkhanser, 2113,

7. Hastie, Tibshirani and Wainwright, “Statistical Learning with Sparsity: The Lasso and Gener-
nlizations™ [CRC press, 2005

# R. Hartley and A. Zisserman, “Multiple View Geometry in Computer Vision”, Cambridge Uni-

vorsity Press, 2000,
Web Links:
1. Virtual Lab oo Vizion and deep learning Lab, https:/ favww eoditboacin/ viplah/
2. Virtual Lab on Computer Vision Laboratory https: /S waw itk nc o feefeomputersviskon-lab

3. Course on Modern Computer Yision
httpu: / f www. youtobe.com /playlist P list=PLaWRmDOIVIZK Var CoAd Vst B T1Ka TP

4, Clonrsers cowrse on Advanced Cloagpater YVision with TensoeF ow

hitps:! fwww conrsenv org/ learn / advanerd-comput er=vision-with-tensorfiow
8, Udemy course on Deep Learning and Computer Vision A-Z2™; OpenCV, 858D _& GANs— Udomy
G, Vigion Lab: Computer Vision hitpe/ feseiitim ae. in/lab, details. phpTasg=N0}

7. Funded Projects on Computer Vision at NAVER LABS Europe
hitps:/ fesvope naverbabs. com/ research / eompater-ision /

Evaluation Scheme:
Theory :
Continuous Assessment (A):

Subject teacher will declare Teacher Assessment eriteria at the start of semester.
Continuous Assessmoent (B ):

1. Two term tests of 10 marks each will be conducted during the semester
2. Average of the marks seored i both the tests will be conssdered for final prading.

End Semester Examination (C):

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

2. Totsd duration alltted for writing the paper = 3 hes

10



Image Processing and Computer Vision-11
Laboratory (PCCST020L)

Practical Scheme Examination Schems
Praciical : 02 Hre fweeh Teaches Assesmanent ¢ 25 Morks
Cri=lit ]! Totnl @ 25 Marks

Course Objectives:
To become familiar with CRN, ¥YOLO, GAN, Toansher Learning and U-Net associated with mngo
pProrEEE

D | Cloiirze Dhiteomes Blooms| Blooms
I Leval Description
01 | Implement basic object detection using YOLO and different | L3 Apply
] CUNN models on lnage datasen,
| OOz : Ehmonstrate face recopnition by hybrid image formiation for | L4 Andlyme
identification of facial cxpression clpssification and detec-
L.
CO% | Implement. bmage color conversion and deep foke detection | L3 Apply

uging GGAN.

Cd | Construct transfer learning snd U-Met by applying. Image | L3 Apply
classification and Segmantation.

11




List of Laboratory Experiments

e e —— ———— = — e e

Suggested Experiments:
I. Objeet Detection [(CNN): Cancer Cells Detection using Medical Impge Processing.
2. Object Detection [(CNN): Comparative snalveis of different CNN models on Tmage Datagen
3 Object Detection (YOLO): Tdentifying vehicle from a Road Traffic CCTV video Footnge

4, Fuace Recognition: Facial Key Point Detcetion, Face vorifieation, Hybrid imege formation for

identifieation of facinl expression classihcetion s detection,

n

. GAN: Comverting Black and white imonge inbo Colored Dmage.

G, GAN: Deep fake Dhtoction,
7. Transfer Learsimge: Decument Extraction from o pre-defined foromat.,
8, Transler Leamning: Satellite Tmage classification and Segmentation.

0. Tmage Segrmentation: [mage Categorization for a given Vigion Dataset.
10, Motion Analvsis Spatic-Temporal Analysis for Body Fostures.
11. Mini Project

Bubject Teacher can select any gix experiments from the given list or add new experiments. At least
one experiment on each: UNN_ YOLO, GAN, Transfer Learning, U-Net should be implemonted.
Evaluation Scheme:

Laboratory:

Continuons Assessment (A )s

Laboratory work will be based on PCCSTO20T with minimum 06 experiments to be incorporated

The distribution of marks for term work shall be as follows:
1. Performance in Experiments: (56 Morks
2. Journal Submission: 05 Marks
3. Viveevoee: 05 Marks
4. Subject Specibe Lol Assipguanest /Case Study: 10 Marks

The Anal certibeation and seeeptance of term work will be subject to satislactory perlormance of
g

laboratory work sod upon falfilling uinioun passing oritena i the fenm work.

1




Applied Data Science Laboratory
(PCCSTO030L)

Teaching Scheme Examination Schame
Practheals : (F2 Hrs. /wesk Teacher Assczarent | 60 Mueks
Credits 1 01 Total & 50 Marcks

P'I‘EI‘E‘quiE.itE: Machine Learning and Data Engincering

Course Objectives:

To bridge the gaps between industry and academia, Give the exposure of production system and
applied data science

CO | Course Outcomes Blooms| Blooms
Lavel DﬂHHﬂptiﬂ-ﬂ
Qo Relate to production systems available in the ndustry. LE Ewaluate
C02 | Debug various problems oocwrred in a dats science produc- | Ld Analyae
Lion systemnm, |

I




Course Contents

1. Converting Business problem into Data Science Problem:

(a) Bridging the Qualitative-to-Cantitative Gap in Do Scienpce

(b) Right Data Avatlable with the Right Level of Gramalanty

X2 Hrs

(¢) Repeatability and Heproducibility; Conststency in Labelled Daca for Accurate Al Svetens

b

. Agihe Methodology;

[a] Work Broskdown structure for Agile Models
(b) Scrum/XFP modelling of Data Science Projects

(&) Agile Toak for Project Management
3. Data Preparation Dest Practice:

(8] Gathering suitable data for Dats Science probilem
(b} Determine all Key Parformance Indicators [KPTs)

i) Business stakeholders POC Dashboard

4. Data Modelling:

(o] Selection of appropriate tool
(b} Data Modalling with Incremental Daks
(o) Data Modelling with Noisy Data.

(d} Data Modelling with different data formats

v Model Building Best Practice:

[~}

{a] One hot sneoding
(b} Selecting right metrics to avaluate the model

(e) Identify and minimize Data Leakage

=

¢ Modelling and Optimisation Trade-off:

(m) Need of Optimisation
(k) Dhfferent methods of Optimization
(e} Development

() Rest APIe 57

T. Dhka Sclener Projeot Architoctom: * e E \

! T
I o~ S,
14 % 'Edw

(4 Hra

112 Hrs

(2 Hre

(¥ Hes

12 Hrs




(n) Punctions of MLOps/DevOps
(b Difference betwesn MLOps and DevOps

(e} Collsboration, Sealahility and Reusability

B, Project Deployment: M Hrs
(a) Flask
{h} Docker
[} Kubemates

#. A/D Testing: 2 Hrs

{a) Formulate Hypotlesis
(b] Create Test Croup

() Compare Hesulis

Based on the given topics subject teaclwrs can prepare 10 experiments consigting of each section.

Text Books:

l. “Data Science for Business Professionals™ Probyto Data Science and Consulting Pvi. Lid, bpb
pabilicatbons, 20041,

2, Emmanwel Amelsen, “Building Machine Learning Powered Applications", O'Reilly, 2020,
Reference Books:
L. Emily Hobinson and Jacqueling Nolis, “Build & ¢areer in Data Science”, Moanning, 2020,

2. Vallappa Lakshmanan, Sars Hobinson and Michael Munn, “Machine Learning Design Pat-
terms” . (VRedlly; 2021.

3. Andriy Burkov, “Machine Learning Engineering”, True Positive Inc, 2020

Evaluation Scheme:
Laboratory:
Continuous Assessment (A):

Laborstory work will be based on POCSTO30L with minimum 10 experiments to be incorporated.
The distribution of marks for term work shall be as follows:

1. Performance in Experiments: 10 Marks
2, Jourmal Sobmssion: L Macks
3. Viva-voee: 10 Muarks

4 Subject Specific Lab Assignment,/ Case Stoudy: 20 Mearks

15



The fisal cectification and acceptance of term work will be subject to satisfactory performance of
laboratory work and upon fulfilling minimum passing eriteria in the term wark.
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Parallel Computing (PECS7041T)

Teaching Scheme Examination Scheme
Lectures @ 03 Hrs. /fweck Torm Test + 10 Marks
Crsdits = 03 Teacher Assessmens | 25 Marks

End Sem Exam : 5 Marks
Total Marks : 100 Marks

Prerequisite: System Fundamentals
Course Objectives:

To familiarize students with the fundamental concepts, teehniques and tools of paralle]l computing,

CO | Course Outcomes Blooms| Blooms

Lovel Description
Lich] Understand different stroctures of Parallsd Compiters. L4 Analywe
CO2 | Apply parallel wlgorithms in problom solving,. L3 Apply

e
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Course Contents

T ——— e —— |

Unit-I 08 Hrs.
Introduction: Introduction to Paralle]l computing, Absteact model of serind & parallel coomputs-
tion, pipelining, data parallelism, control parallelism, sealability, topologies in processor ceganization,
parallel computing destgn consideration, parallel algorithms & parallel architectures, speedup aud

efffciency, supercaomputers

Unit-I1 06 Hrs.
System Architecture: Shared memory mmultiprocessors { UMA-Uniform memory Access ), Distribuoted
memory multiprocessors (NUMA- Noo-Uniform memory Access), SIMD, Systolic prooesor, Cluster

computing, Grid computiog, Multicore Svstems.

Unit-ITI 12 Hrs.
Parallel Algorithms: Introduction to paratke] algorithms, paraile] algorithm modeis, Decomposition
Technbguis, characteristics of tasks L interactions, mappng technigoues for load balencing, methods
for contniming interaction overheads. Matrix multiplieation, parallel reduction, parallel sorting: bl
ble, quick sort, Craph slporithom: Minimom spanning tres {peim's algorithm |, Past Fourder transform;
serial algorithm, transpose algorithm,

Unit-I'V 08 Hrs.
Parallel Programming: Parallel programming models, point to point comminication, synehronous
il wavnchronous communication, shared memory progranuning, message passing programming, MP1,
PVM, Threads

Unit-V 05 Hrs.
Applications of Parallel Programming: Issues and challenges, scope of parallel computing, ap-
plications in data miping, computer security and cryplography, medicine and boman organ modelling,

Text Books:

L. Ananth Grama, Anshul Gupta, George Karypig, Vipin Kumar,“An Introduction to Pacalel
Computing: Design and Analysis of Algorithms”, Pearson Publication, 2 Edition, 2004

2, Stewven Brawer, “Introdoction to Parallel Programming”, Academic Press Inc; 1** Edition, 2000,

3. M. Susikomar, Dinesh Shikhare, . Ravi Prakssh, “Introduction to Parsllel Processing”, Prentice

‘Ir__:r""__.ln Ol §i
Hall, 2™ Eddition, 2014, s

Reference Books:

I




1. Fayes Gebali, “Algorithms and Parallel Computing”, Wiley Series, 1°' Edition, 2011.
Web Links:
1, NPTEL course: h:t[:ﬂ:fl.fmthiuempt:l.millfmumﬂm,“Dﬂ,-"lﬂﬁlﬂ'!lﬂﬁ.-"

2. Parallsl Programming!
tttpsz/ lipe o gov Sdocumentation S tutorials introduction- paralleleomputing-totorial # 4 Whatis

Evaluation Scheme:

Theory ;

Continuous Assessment (A):

Subject tencher will declare Teacher Assessinent eriteria at the start of semestor.
Continuous Assessmont (H):

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 fnal grading.
End Semester Examination [(C):

L. Questinn paper hased on the entire syllabuns, summing up to 65 marks

2. Toeal duration-allotted for wiiting the paper is 3 hrs,
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Parallel Computing Laboratory (PECST7T041L)

Practical Scheme Examination Scheme
Practical - (12 Hrr-:.l,l'nﬂ'ﬂr"i; Toachor Assessment 25 Maorks
Credit = 0l Tobsd 1 25 Marks

Course Objectives:

The conrse gvey an overview of the architectores and commnnication nebworks emploved in pul.ra[l-ul
computers. The conrse covers the foundartions for development of efficient paralle! algorithms, inehad-
ing examples from relatively simple mmuerical problems, sorting, spd graph problems.

Cy Course Dotoomes Blooms | Plooms

Lewel Description
0 Undorstand the concepts Parallel Computers. L4 Annlvae
02 || Develop parallel alporithms for shared asddress spuce plat- | L3 Apply
formi using multiEhrending
£ Implement the paralled slgonthes liks sorting and Graph | L3 Apply
migorithin.
GO | Dvewelop Parallel Programs asing. Orpen b, ' LG Create

T |
e ol Ty,

_"'H.
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- i
i
il:_:- .
o = 4

20



List of Laboratory Experiments

Suggeated Experiments:

1. To implement the parallel construct o OpenMP that creates a parallel region in g O+ code.

]

. To write an OpenbP program for illusteating the Fork Join model.
4. To implement SPMD (Single Ingtruction Multiple Data) parsllel program in OpenMFP.

d. T write s siovple Opea?T progeam to demonstrate the sharing of loop iteration by mumber of
threads, (Take chunk size of 10},

B To write an OpenMP program for finding prime munbers.

6. To write Openhp program to demonstrate sharing of section work by performing arithmetic

operationz tm one dimensiopal array.
7. To write OpenMP progrom to perform dot product of two sae dimensional areays,
8. To implement the program for Matrix addition and Matrix muoltiplication using COpenhlp,
9. To implement the program for sorting alporithms [ Bubble sort, Quidkd sort) In OpenMP,
10, To implement the program to create Minimom Spanning Tree by using Prim's algoritho,

Minimum eight experiments from the above suggested list or any other experiment or mini project,
based on syllabus will be included, which would holp the learmer to apply the eoncept learnt,
Evaluation Scheme:

Laboratory:

Continuous Assessment (A):

Laboratory work will be hased on PECSTMIT with minimum 08 experiments to be incorporntod.
The distrabution of marks for tenn work shall be-as follows:

L. Performunee in Experiments: 05 Marks

2. Journal Submission; (5 Marks

8. Viva-voee: 06 Marks

4. Subjeet Specific Lub Assiprment / Case Studwv: 10 Marks

The final vertification and acceptance of term work will be subject to satisfactory performanee of

Inbcratory work and upon fulfilling minhmomn passing critera in the term work.

/ ur :
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Advanced Computational
Linguistics(PECST7042T)

e e .S - =h

Teaching Schemae Examination Scheme
Léectures @ 03 Hrs. fwock Term Testo ! 10 Blarks
Credits ;08 Teacher Assessment @ 25 Marks

Ered Sem Exnng ¢ G5 Marks
Diwtanl Mmrks - D00 Mlacks

Prerequisite: Knowledge of
1. Ml LII'I_I.T|'|I1|E- T wised TT
2, Uomputational Limmaustics

Course Objectives:

To teach machking lerrning and deep Learning technigues v budld Compueational models: for veal
world applications,

cCoO Course Duteomes Blooms Blooms
Lewel Description

CO1 | Apply classification techriques on linguistic data. L3 Apply

iy Apply maching Learning and deep learning technigues to | L3 LG Apply, Create
biuildd languapge mosdal

COE | Develop applications based on natural lnguage processing. | L6 Crente




Course Contents

e = e ————— & —— S e

Unit-1 06 Hrs.
Text Classification: Text classification definition and datasets, Generative text dassifiors [naive
Bgyes} Disermminative teet clissifiers (logistic repression). Bag-of-words Generative Classitier, BOW
Discriminative Model | Multi-class Classifientton: Softmax, Gradient Descent, Statistical significance

testing, Dhadaset understanding and creation.

Umnit-11 08 Hrs.
Language models nsing Deep Learning Architectures: : Langnage Modolling Problem Defini-
tion, Count-based Language Models, Measuring Language Mode! Performance: Accuracy, Likelihood,
nngd Perplecity, Log-linear Lenguage Models, Recurment Networks: ANNs as Languspge, RNNs for
Sequenece Classificalion, Stacked and Bidirectional RNNg, Managing Conlext in RNNg: LETMs and
GRUs, Self-Attention Networks: Trapsformers, Transformers as Autorogressive Language Models.,

Unit-I11 09 Hrs.
Machine Translation and Encoder-Decoder Models: Encoder-Decoder with RNNs- Condi-
tioned Ceneration and Search, Ensembiing, Evaluation, Types of Data to Condition On Attention
mmechanizm . Deam Search, Encoder-Decoder with Transformers, Some practical details on building
MT systems MT Evaluation Bias and Ethical Issues Improvements to Attention, Specialized Atten-

fon Vierksies.

Unit-IV 08 Hrs.
Multi-task, Multi-domain, and Multi-lingnal Learning: Pre-training Methods: Simple overview
af multi-task learning. Sentence émbedding's, BERT and wriants, Other language modelling objec-
tives Multi-task, Multi-domain, and Multi-lingual Learning: Multl-task Learning, Domain Adapta-
tion and Hebustness, Multi-lingual Learning Prompting, Sequence-to-sequence Pre-training: Prompt-
ing Meshods, Sequence-to-sequence Pre-training, Prompt Enginesring, Answer Engineering, Multi-
provmpt Lenrning, Prompt-seare Training Method.

Unit-V 06 Hrs.
Information Extraction: Relation Extraction, Relstion Extraction Algorithms, Extracting Times,
Extracting Events and thelr Times, Template Filling.

Question Answering: Information Retrieval, IR-based Factoid Question Answering, Entity Link-
f Tap =
ing, Ko lsdge-lusms] Question Aoswering, Using Languape Models to de QAL Classic uis?r"""-q-_;

Esmbuntion of Factoid Answers
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Text Books:
1, Jurafsky and Martin, “Speech and Language Processing”, Prentice Hall, 37 Edition, 2020,
2. Uday Kamath, “Deep Learning for NLP and Speech Recoguition™, 1 Edition, 2019,
Reference Books:
1. Jelinek, F., “Statistical Methods for Speech Revognition™. The MIT Press, 2022,

2. Yull Vasiliev, “Matural Language Processing with Pyvthon and spaCy - A Practical Intriduation”,
Mo Stacch Press, 20232,

3. Sowrnya Vajjale, Bodhisattwa Majumder, Awnj Gupts, Harshit Surana, “Practical Natural Lan-
punge Processing: A Comprehensive Guide to Building Real-World NLP Systems” . O Reilly, 1%
Editlon, 20210,

4. Lewis Tunstall, Leandro von Werrs, Thomas Woll, “Natural Language Processing with Trans
formiers”, O'Hellly Medin, Tng, 2022,

]

. Ashish Bansal, “Advanced Natural Language Processing with Tensor Flow 2", Packt Publishing
Lid, 2022

Web Links:
1. VWirtual Lab: - hittps: / fnlp-iiith. vials ac.in/
2. Virtual Lab: hitp://vlabsiith.acin/vlabsdey viab_bootcamp/booteamp/ The_Bing Bang Nerds /indes, html

3. Nptel Course: - https:/ /nptelac.infcourses /106106158

Evaluation Scheme:

Theory :

Continuous Assessment (A):

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

L. Two term tests of 10 marks each will be conductad during the somester.

2. Average of the marks scored In hoth the tests will be considered for finsd grading.
End Semester Examination (C):

L. Question paper bosed on the eitire syllabus, snmming up to 65 marks

2. Totul durstion allotbed for writing the paper-is 3 hrs:




Advanced Computational Linguistics
Laboratory (PECS7042L)

Practical Schemas Examination Schemes
Practical : 02 Hres. /wesk Teacher Assessment @ 25 Marks
Clpedii : H Total 1 25 Murks

Course Objectives:

P prowide the knowledge of operations involved in Natumal Language Processing in order to imple-
menl complex applioations ke Spam clissifier, Fale News Classifier, Information Retmoval Systom,
Bpelling Correetion, Text Summarization and Question Answering Systom

CO | Coursa Dutcomes Blooms, Blooms
Lewvel Description
01 Uze Matural L|.I.|.|.|'.'||L|.H||.{l:‘. Ptill.‘mi.:-‘dal.ﬁ Lo sdlvs |J|.||||.:||1.'|._u|r related | L3 _."Lppl__','
Easb,
COz2 Dvnvelop varions applications based on oatueal lnngasge pro- | L6 Crente
| | B a b
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List of Laboratory Experiments

—

Suggested Experiments:

1. Dnplement. s Spam classifier using Naive Bayes classifier

2. Implement a Sentiment Analvss oo lingoistic daca

1. Implement Fake News Clamsfier ising LSTM-Deep Leaming Model

4. Implemeent Information Retrievnl for extracting Text from Webpages and Imege
b, Imphsment Langrage tronsdstor vsing Enceder Docoder moidel

6. Tmpleinent. Document Classifier on multi-category dataset

7. Implement text Summarization using BERT

3. Implement Spelling Cheek, Speliing Correetion and Auto eomplete wsing Language models
9, Implement Question Answering Syétem using Deep Learming
1. Mini Project

Mindmwm eight exporiments from the sbove sugpested list or any other experiment or minl project
hased on syllabus will be neluded, which would help the learner to apply the coneept bearnt.
Evaluation Scheme:

Laboratory:

Continuous Assessment | A):

Laburstory work will he based on PECSTIMIT with minimum 08 experiments to be Incorporated
The distribution of marks for term work shall be ns follows:

. Performanee in Exporiments: 05 Marks

2. Journnl Submission: 06 Marks

A Vimevodn: 05 Marks

A4, Subject Specific Lab Asagomment /Cese Study: 10 Marks

The final cortification and accoptance of torm work will be subject to satisfartory performance of

laboratory work and upon fulhlbng sovime pessing eriteria in the e woek




IoT Network Enterprise(PECS7043T)

Teaching Scheme Examination Scheme
Lectures ¢ 03 Hre fweek Term Test ; 100 Morks
Credits 1 03 Teacher Agsessavent © 25 Mirks

End Sem Exnm ;0 65 Morks
Total Mearks | 100 Marks

Prerequisite:Knowledge of
1. Analog and Digital Conmunication,
2. Einbedded Systems and RTOS,
Course Objectives:

. Comprehbend and differentiate between wired & wireless networks and waderstand the TCP /TP
CTTNEETR

% Differentiate & cvaduste existing power mansgernent mochanisias lor power constrained appli-
catians m lal.

3. Diflevessiiate & discriminote Letwesn t-}:luﬂ_ing, wireless lt.l|J-|.I|.II|IiJL".‘-G, IH'JL||||E|_|“|.|-.=-. .74 |I'.I_!|I._|I_'-|.|I.'\-| [t
per requirement.

4. Carnprehend the seeurity challenges for IoT Domain & evaluate existing 5an8, Paa8 and laaS

Eervices,
00 | Course Dutcormes Blooms| Blooms
Level | Description

COl1 | Outline application & link layer services for wived and wire- | L2 Understand
less npplications.

002 | Desipgn & optlmize — sensors, power modules and actiintbon | L6 Creats
for constraloed enviromment applicationg.

C0O3 | Comprehend and evalunte the mechanism needed for nei- | LS Evalunte
work security of applicatbon envimonment.,

004 Demonstrate the use of SasS, Paa8 and TaaS services, 1T nadferstand

"2 o Top:
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Course Contents

P e S e ———

Unit-1 14 Hrs.
Introduction to Computer Networks: Network Protocul Stack- 031 & TCP/IP Model, 16T En-
terprise Architecture — Switches, Routers & Gateways, IP Addressing, Sub-petting & Houting (OSPF,
RIP, EIGRP & BGP). ARP, DHOP, MODBUS-TCP, SMTP (POP3 & IMAP). HTTPS, DNS DDNS
& FTP Protoools.

Unit-11 06 Hrs.
Bensors Moetworks: Definition, Types ol Senpors, Types of Actuators, Examples and Waorking, ToT
Development Boards: Avduine IDE and Board Types, RaspberriPi Development Kit, RFID Princi-
ples and components, Wireless Sensor Networks: History and Context, The node, Connecting nodes,
MNetworking. Modes, WEN and InT

Unit-IT1T 08 Hrs.
Wireless Technologies for IoT: WPAN Technologies for [oT: IEEE 8022154, Zighee, HART, NFC,
Z-Wave, BLE, Bacnet, Modbus, [P Based Protocols for ToT: TPvG, GLawPAN, RPL, REST, AMPQ.
CoAP, MOTT. Edge connectivity amd protocols

Unit-IV 10 Hrs.
Cybersecurity: MNetwork Secority- Packet Sniffing, ARP and IP Spoofing, Denial of Service attocks,
Firewalls and Intrusion Prevention System, Block Ciphers- Data Encrypiion Standacd- DES, Ad-
vanced Encryption Standasd- AES & RSA Algorithm,

Cryptogeaphic Hashes & Missoge Digest- MDS, SHA, CMAC, HMAC,

Intermet Security Protocols- 551, TLS and [PSec.

Unit-V 04 Hrs.
Cloud Servicea: -"rril'l'illﬂi!rl.l‘.h:lu-TaMJlmru!.' & 'E:||||_:||_1_-_||||1L|_1.ut,]¢m of levelds of vinunjL-a.ﬂ.TJu;h Clond Come-
puting Architectire Exploring AWS campanents: BC2, and 53 services,

Text Books:

L Ames Kurose, Keith Ress, "Computer Networking: A Top - Down Approach”, 6" Edition,
Hiz

2. Arshdeep Dehgn and Vijay Madisetti, “Internet of Things A Hands-on Approach™, Universities

g O Tog, =~
Press, 1 Edition, 2015 Py g,

Reference Books: i
e

24 \




1. Raj Kamal, “Internet of Things: Architecture and Design Principles™, MoGraw Hill Educstion,
1% Edition, 2017

¥ Dawid Hanes, Gonzalo Salpoeire, “loT Pundamentals Networking Technologies, Protocols and
Use Cases for Internet of Things™, Cisco Press, 15' Edition, 2017,

Ewvaluation Scheme:
Theory :
Continuous Assesament [ A):

Bubject benchier will declnre Teacher Aszessment criterin at the start of semester,
Continuous Assesstnent (B

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

2. Aversgo 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 syllabas, sumuming up to 65 marks.

2. Total dusation nllotted for writing the paper is 3 hre




IoT Network Enterprise Laboratory
(PECS7043L)

#

Practical Scheme Examination Scheme
Progtical : 02 Hrs /week lemcher Asscsament @ 25 Marks
Crecit & (1] Total ; 25 Marcks

Course Objectives:

1. Mustrate setworking devices and protocols
& Identify various AWS services,

&, Develop Virtual machine and MQTT protocol for 1oT applicstions

OO | Course Duteomes Blooms | Blooms
Liewal Deseription

il Dhenpestistente the soeking of notwark dewvieos aod diffesent | L2 Underatmned
pratoecosls,

COF | lmplement MOQTT protocol. L3 Apnly

C04 | Explain various AWS services. L5 Evaluate

CO4 | Create and run a Virtual Machine on a hosted Hypervisor — | L [hesigm
Uracle Yirtualben

&
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List of Laboratory Experiments

Suggested Experiments:
1. Deviee Puncthonalities using Cisco Packet Trocer - Implementing Hubs, Switchies & Routers.
2, IP nddressing & Multh-path routing using Wired & Wireless Protocols (RIP & OSPF).
3. Understanding Load Delancing & Server Load, Etlernet deday using Riverbed Modeder,

4. Implementing MOTT (Smart utility meter - Paho MOQTT client & Mosgoitto Droker) with
Raspberry Pi

o Implementing LoRs with MOTT & using AWS sorvices as broker-storagn,

fi. Using YARE, BACnet & MQTT box to report [AQ semsor dats - How to write reports for
functionnl testing of ToT gatewiys.

=]

Cvbersoourity: Using Wireshark & Nmap for packet tracing in promiseuons & non-promiscaons
tnenle wsing Packet Filters and demonsteate ARP Spoofing and Port Scanming - Reconuaizsance

Lonls,
5 Implement o hashing-cryptography mechanism using PyCryptodome.
9 Create and rmn & Virtoal Mechine on & hosted Hypervisor = Oracie Virtuadhos,
10, Explore AWS EC2, 83 &k Network Security Services provided by AWS.

Mindmum eight experiments from the above suggested list or any other experiment or mini project

binsed] om syllnbng will be included, which would help the learner to apply the concept learnt,
Evaluation Scheme:

Laboratory:
Continuous Assessment (A):

Laboraiory work will be based on PECSTMAT with minimuom 08 experiments 1o be incorporated.

The distribation of marks for term work shall be as follows:

1, Performance in Experiments: 05 Marks

2. Journal Submission: (5 Marks
3. Vivievore: B Marks

A4 Sulbrject Specific Lab Assignmmend /Case Staucly: 10 Marks

I u!- |.ﬂ-

The finad eertification and acceptance of term work will be subject to satisfactory pt;rf&;hmwﬂ i
. .

Inboratiry work mod upon falfilling mimmmm passing enteria in the term work.




Adversarial Machine Learning(PECS7044T)

———— e e —————————= - =

Teaching Schemea Examination Scheme
Leetures @ 03 Hre, fwoek Term Test ¢ 10 Marks
Credits 2 03 Teacher Assessmamt | 25 Marlks

End Semn Exaon 0 65 Marks
Total Warks : 100 Muoks

Prerequisite:Knowladge of
1. Mathematics for Intelligent Systom
2. Machine Learning-|

3. Information Security

Course Objectives:

Introcuces students to adversarial attacks on mechine learning models and defense against the attacks
The particular focus iz on adverzarisl examples in deep learning models. due to thelr prevalence i
modern maching losrming applications, The course also provides sn overview of adversarial attacks
ngainst maching learning models used in eybersecurity applications, including malwere detection and
classificabion, network intruston detection, spam filtering, URL detection,

CO | Course Qutcarmes Blooms| Blooms
Leavel Description

CO1 | Outline the different cntepories of ndversarial attacks and | L4 Analyze
defenses against conventional machine learming models and

deep learming modeks.

COx: | Tdentify the unigue characteriztics of adversarial machine | 1.3 Apply I
learning nttacks in the cybersseurity domain,

CO% | Understand the basics of adwersarial privacy attecks and | L2 Understamd
privacy-preserving defense methods.

Q if .
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Course Contents

——E—— e e e e

Unit-1 (06 Hrs.
Machine Learning Preliminartes: Supervised Learning, Suporvised Lesrning in Adversarial Set-
tings, Unsupervised Learning. Unsupervised Learning in Advensarial Settings, Reinforcement Learning
in Adversarial Settings, Categories of Attacks oo Maclipe Lienrning.

Deep Learning Owverview: Machine leaming hasics, Introduction to deep leamiing, Elenents of
newr] networks {NMs), Training NNs, NN oarchitectores,

Introduction to Adversarial Machine Learning: Adversanal Machine Learning Taxomomy wd
History, Statktical Machine Leamning, A Framework for Secure Learning: Anslyvzing the Phases of
Learning, Framework, Security Analysis, Explovatory Attacks, Cansntive Altncks.

Unit-1T 04 Hrs.
Cansative Attacks on Machine Learning: Awnilability Attock Cuase Study: BpamBayes. The
SpamBayes Spam Filter, Threat Model for Spam Haves, The Heject on Negative Dnpact [ROMNT)
Dhefeetise,

Causative Attacks on Machine Learning: Integrity Attack Case Study: POA Detector, PCA
Meathad for Detecting Trafic Anomalies, Corrupring the PCA Subspace, Corrnplion-Hesilient Deten-

EOES.-

Unit-111 12 Hrs.
Evasion Attacks: Evasion Attacks against White bost: Fast gradient sign method (FGSM) attack.
Projected gradient desoent (PGD) attack, DeepFool attack.

Black box adversarial attacks: Cuery based attacks, Transfor based attacks {(or transferability
aitacks, Attacks on Heal Models

Defenses Against Evasion Attacks: Adversarial examples detection, Grmdient masking /obfuscation,
Robust, aptimization,

Unit-I'V 12 Hrs.
Adversarial Machine Learning In Cyber Security: Malware Dtection and Classification: Ma-
chine Learning in cybersecurity, Taxonomy of AML attacks in evbersecurity, Malware detection amd
clissifivation, Adwasaial stbecks oo ML -based mabwire classiliors, Molwirs Detevtion aocd Clessifi-
catiomn

MNetwork Intrusion Detection: Metwork otrasion detectbon, Datazets for network intrasdon debse-

tion. Anomaly detection with Machine Leaming, Adversanal attacks om ML-based NIDS. J"{:" i s
* e 1
(£ '5"-":': 2
Unit-V 505 ksl :
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Adversarial Machine Learning Challenges:
Dhscussion and Open Problems, Unexplored Components of the Adversarial Game, Development of
Defassive Technoloiies

Text Books:

. Anthony 1. Joseph. Blaine Nelson, “Adversarial Machine Learning”, Cambridge University

Pross, 2019, ISBN: 978-1-107-04346-6.

. Zhang, Z. Lipton, and A. Smola, “Dive into Deep Learning”, 1% Edition, 2023,

Soma Halder, “Hands-On Machine Leaming for Cyberseeurity: Safeguard your system by mak-
ing your machines intelligent using the Python ecosystem™, Packt Publishing, 15* Edition, 2018,

Web Links:

2:

1,

Goodfellow (2014} Explaining and Harnessing Adversarial Examplos

Carlind (2017} Towards Evaluating the Robunstiss of Noural Networks

- Brendel (2017) Decision-Based Adversarial Attacks Reliable Attacks Against Black-Box Ma-

ching Lonrning Models

. Bhagofi (2017 Exploring the Space of Black-box Attacks on Desp Neursl Networks

Xu (2019) Adversarial Attacks and Defenses In Iinages, Grapls and Text: A Review
Tremer (2018) Epsemble Adversarial Training: Attacks and Defenses

H.m&uherg {Eﬂﬂﬂl Aelversarial '.'-:Iu:}:im l.ﬂm:ling; Attacks and Defense Methods in the l:]_yr'l:unr
Security Domain :

Severi (M121) Explanation-Guided Backdoor Poisoning Attacks Aguinst Malvare Classifors

. Kuleshow (2018) Adversarial Examples for Natural Language Classification Problems (pdf)

Erba (201%) Constrained Concenlmont Attacks against Reconstruction-based Anomaly Detec-
tr i Industrisl Control Systems (pdf)

Evaluation Scheme:
Theory :

Continuous Assessment (A):

Bubject teacher will declare Teacher Assessment criteria it the start of sernestor.

Continuons Assessment [B):

L

2

1_.; I:Ir rq“_ ™
Twai term tests of 10 marks each will be conducted during the semesder. ‘~ iE L“';_\_
Averige of the minrks scored i both the tests will be consideral for Asal grading, {5
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End Semester Examination (C):
1. Question paper based on the entive svllabug, summing up to 65 marks.

2. Total durstion allobted for writhng the paper 353 hrs.
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Adversarial Machine Learning Laboratory

(PECST7044L)

Practical Schema

Fractical : (02 Hre fweek
il

{redit

Course Objectives:

L. Defue the basice adversanial ettacks on machine learning models

Examination Scheme

Tencher Assesgment | 25 Marks

Total ¢ 25 Marks

2. Understand thie key coneepl of adversacial attacks againsd machise learning models used b

evbor security npplicntions

3, Explain the concept of network intrasion detection, spam filtering, URL detection ete.

C0 | Course Outcomes Blooms| Blooms
Lizvel Description
COl | Implement FOSM and PCD. | L3 Apply
CO2 | Anabyee Attacks on ML systeims Network Indrusion Detec- | 14 Analyie
tiom, Malware Datect bon, I !
Coxd | Build Mini Project hased on attacks on ML L ! Cronte
e o
v 3 - ""L. - |



List of Laboratory Experiments

Suggested Experiments:

ki

1.

e

6,

9.

Lo

Implement non-targeted whitebox evasion attacks against the deep learning models: Fast Gra-
dinat Sien Method (FGSM), und Projected Gradient Dhescent (PG

Implement targeted white-box evagion atbacks agalnst the deep learning meaodels.

. Implement & PGD attack on the DL mode] ResNet30, and lvestigate (T the adversarial examples

tranaler to the other conventional ML modoks.

. Implement o non=targeted PG attack on Ale logstic regression model for the aet of 120 imnages

o Implement adversarinl defenses for white-box evasions pttacks against deep learning-based clas-

sification mo-dels.

et fumiliar with ML classifiestion models wsed i eybemsecunity applications and implement

mchversariol attacks agamst such models

Abtacks on ML systems for Network Intrusion Detection

. Attacks on ML systems for Malware Detection

ML gystems for Spam Filtering

Minl Project

Minimum sight experiments from the above suggested list or any other experiment or mini project

baged on syllabus will be ineluded, which would help the learner to apply the coneept learnt.,
Evaluation Scheme:

Laboratory:

Continuous Assessment |(A):

Lahoratory work will be basod on PECSTOMAT with minimum 08 experiments to be incorporated.
The distrbution of marks for term work shinll be e follows:

L
L.
3.
4.

Y
e . T
The fimnl certification el nereplaree ol term work will be mllljﬂ'! 5] u.'-|.rip;||w|;nr:|,' Fpﬁmw L ,

Inhoratory worls mnd apom fulfilling minmoam passing eriterin in the term work.

Performance in Experiments: 06 Marks
fournal Submission: 05 Moarks
Viva-voee: (15 Marks

Subject Specific Lab Assigmment ) Case Study: 10 Marks

e —
2 00 Tare,
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Product Life Cycle Management(OECS7051T)

Teaching Scheme Examination Scheme
Lectures = 0F Hes fwpok Term Test 1 100 Murks
Credits ;03 Teacher Assessment ¢ 25 Muarks

Eaed Sem Exam ¢ 05 Marks
Total Markes 1 100 XMurks

PI;'E'I"E{I I_I,iEi'I'.E!':H“lm‘lﬂl;.;r af basie coneepts of Monagement

Course Objectives:

1, To familiarize the students with the seed, benefits and compouenss of PLM
2, To acguaint students with Product Data Management & PLM strategios,

3 To give insights into pew product devedopment, prograo ad goidelines for designlpg and devel-
oplng & prowduce,

4. To familisrize the students with Virtual Prodoct Developoeid,

| CO | Course Outcomes Blooms| Blooms
Lovel | Description

CO1 | Gain knowledge about phases of PLM. PLM strategies and | L2 Tnderstand
methodology for PLM feasibility study and PDM implemen-
EEtion.

C02 | Mustrate vartous approaches and technigues for designing | L3 Apply
and developing products.

CO3 | Apply product engineering guidelines / thuamb rules in de- | L3 Apply
signing producta for moulding, machining, sheet metal work-
g et

04 Acoquire knowledge in applyving virtual product development | L2 Inderstand

tools for components, mechining and madgufecturdng plapt,

-----




Course Contents

e s e e

Unit-1 10 Hrs.

Introduction to Product Lifecycle Management (PLM): Product Lifecyele Munagement (PLM),
Meed for PLA. Product Lifecycle Phases, Opportunities of Globalization, Pre-FLM Environment,

PLAM Paradigm, limportanee & Benefits of PLM, Widespread Impact of PLAL Foeus and Application,

A PLM Project, Starting the PLM Initistive, PLM Applications

PLM Sirategies: Industrial stratemes, Strategy clements, its identification, selection and mple-

mentation, Devieloping PLM Vision and PLM Strategy, Change mansgement for PLM

Unit-11 08 Hrs.
Product Destgn: Product Destgn and Development. Process, Engineering Design, Organtzation and
Diecomposition in Prodect Design, Typologies of Design Proces Models, Reference Model, Prodoct
Destgn o the Context of the Product Development Process, Relation with the Development Prooess
Planning Phase, Relation with the Post design Planning Phese, Methodological Evolution in Prod-
et Besign, Concurrent Engineering, Charaeteristic Features of Concurrent Enginesring, Concursent
Engineering and Life Cyvcle Approach, New Product Development (NPD) and Strategies, Product
Coifipuration and Variant Mensgement, The Desipn for X System, Objective Propertics and Design
for X Tools, Choice of Design for X Tools and Their Use in the Design Process

Unit-111 08 Hrs.
Product Data Management (PDM): Product and Product Data, PDM aystems and importanos,
Components of PDM, Reason for implementing a PDM system, financial justification of PDM, bar-
riers to PDM implementation

Virtual Product Development Tools: For components, machines, and manufacturing plants, 30
CAD systems and realistie rendering technigques, Digital mock-up, Mode! building, Model analysis,
Maodelling and simulations n Produet Design, Examples/Case studies

Unit-1V 08 Hrs.
Integration of Environmental Aspects in Product Design: Sustainable Development Desigy

for Environment, Need for Life Cyele Environmental Strategios, Useful Life Extension Strategies,
End-of-Life Strategies, Introduction of Environmental Strategies into the Deslgn Process, Life Cyele
Envirommental Strategies awd Comstderations for Prodeet Design.

Unit-V 08 HEs s e
-
Life Cyele Assessmont amd Life Cyele Cost Analysis: Propertics, and Fromework of i

'y

Assesmment, Phases of LOA in IS0 Stamdards, Flells of Application and Limitations of gfl-.'- Cy

b



Apsegsment, Cost Analysis and the Life Cycle Approach, General Framework for LOCA, Evolution of
Models for Prosduct Life Cycle Cost Analysis.

Text Books:

1. John Stark, “Product Lifecyele Munagenwnt: Paradigm for 21st Century Product Healization”,
Bpringer-Virlag, 004

2. Guido La Rosa, Antonine Risitano, Taylor & Francis. “Product Design for the enviromnent-A
lifir ewele approach™, Fabio Giadice, 2006,

Reference Books:

1. Basksruon Anttl, Immonen Anselode, “Product Life Cyele Management™, Springer, Dreeamtech,
2009,

2. Michael Grieve, “Product Lifecycle Management: Driving the next generation of lean thinking .
Thta MeGraoe Hill, 2006.

3. Frangois Villenenve, Lue Mathieo, Max Giordano, “Product Life-Crcle Management: Geommetrae
Variations™, Wiley, 2011

Evaluation Scheme:

Theary :

Continuous Assessment [A):

Subject teacher will deckre Teacher Assessment criterin at the start of semester,
Continuous Assessment (B):

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

2. Average of the marks scored in bath 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 writiog the paper = 3 hrs,




Management Information System
(OECST7052T)

Teaching Scheme Examination Schems
Loctures @ 03 Hrs Sweek Term Test ; 10 Maorks
Credites ;03 Teacher Assessment @ 25 Muarks

End Semn Exam 65 Marks
Totn] Maorks 100 Morks

PTEI’-E[}UiB“-E:E:thd;;r of bikic concepts of Managemend

Course Objectives:

1. The course is blepd of Management and Technical Geld

LE-]

Discuss the roles plyed by information technology in today'e business and define varions tech-
!H:llum.l' architestures oo which informntion svstems are baili.

& Defing snd analyee typical fanctional mfomession svetems and sdetify how they meet the oesds
of the frm to defiver efficiency and compertitive pdvantage,

4. Identiby the basbe steps I sysbems developione.

C0 | Course Oubcomes Blooms| Blooms
Level Dreseription
i Explain how information svstems Transform Business. Lz Underatand
CO2 | Identify the impact information systens havse on an organi- | L3 Apply
zntion,
€03 | Describe IT Infrastructure and its components and its cur- | L2 Understand
rent. teenids.
04 Understand the principal tools and tochnologies for socess- | L2 Dapclerstand
ing information from databases o improve business perfor-
mance atd decision making.
C05 | Identify the types of svatems used for enterprise-vide knowl- | L3 Apply
edge manngement and how they previde salue for bosineses,

|'.:._ =

o el
L

s =




Course Contents

Unit-1 (05 Hrs.
Foundation Concepts: Information Systems in Business, Functional Ares Information System,
The Components of Information Systems, Impact of IT on organizations and society, Organizational

Strategy, Information systems for strategic pdvantage.

Unit-11 08 Hrs.
Information Technologies: Hardware wnd Soltware

Computer Systems: End User and Enferprise Comphiting

Computer Peripherals: Inpot, Outpuot, and Storage Technologies

Application Software: End User Applications

Svatem Software: Computer Systean Mamagament

Data Resource Management: Technical Foundations of Database Managemept, Manoaging Duta
Resoarces, Big dots, Dats warchouse and Data Marts, Koowledge Management

Networks: The Networked Enterprise (Wired and wireless), Pervisive computing, Clond Camputing

inacedels

Unit-T11 (8 Hrs.
MIS Tools and applications for Decision making: ERF snd ERFP support of Business Prooos
Reengineering

Business intelligence {BI): Managers and Decksbon Making, BI for Data analysis and Visualization
Artificial Intelligence Technologies in Business

Unit-IV 06 Hrs.

Security and Ethical Challenges: Socurity, Ethical, and Societal Challenges of IT Security Man-
pgoment of Information Technology.

Unit-V 07 Hrs.
Social Computing (SC): Web 2.0 and 3.0, 5C In business-shopping, Marketing, Operational and
Analytio CHM, E-business and E-commerce — D20 B2C, Mobile commeree

Unit-VI 08 Hrs.

nology, Mamaging Global TT
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Reference Books:

1. Jumes A O'Brien, Ceorge M., Ramesh Behl, “Management Information Systems”, 11'" Edition,
Tata MeGrow Hall, 2019.

2. Kelly Rainer, Brad Prince, “Management Information Systems™, 209 Edition, Wiley, 2013,

4. K.C. Laundon aod J. P Lavdon, “Management Information Svstems: Managing the Digital Firm®.
10" Edition, Prentice Hall, 2007,

4. [ Boddy, A, Boonstes, “Managing Informastion Systems: Strategy and Organization”, Prentice
Hall, 2008. Prepared

Evaluation Scheme:

Theory :

Continuons Assessment (A):

Bubject teacher will declire Teacher Assessment criteria at the start of senister.
Continuons Assessment (B):

L. 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 considercd for final grading,
End Semester Examination (C):

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

3. Total duration allotted for writing the paper i 3 hirs. 0 Of o



Operations Research (OECST053T)

— e ——————— =

Teaching Scheme Examination Scheme
Lectures 1 (3 Hre./week Term Test : 10 Marks
Clredits 2 013 Teacher Asseasment @ 25 Murks

End Som Exam ¢ 65 Marks
Total Marks ; 100 Moarks

e sl ESS o]

Prerequis.ite: Basic Knowledpe of Algebra, Probability and Statistics

Course Objectives:

L. To formulate a resl-world decigion problem ss o mathematical programming meadel

2. T benrn the mathematical tools that are employved to solve mathematical programmbng models.

0 | Course Ohuteomes Blooms| Blooms
Level | Description

()| Comvert o real-world . probiem o to & Linesr Programming | L4 Analyae
Problem and anulyess the solution obtained using Simplex
method or other algorithms.

CO2 | Identify real-world problems as Transportation Problem and | L3 Apply
Assigmment Probiem and Solve the declsion probilem by
choesing appropriate algorithm,

CO3 | Identify the decision situations which vary with time and | L3 Apply
analvee them using principle of dynamic programming to
rewd life situstions

CO4 | Explain ressons of formation of queues, classify various | L2 Understand
quening systems and apply parameters defined for wardous
queiiing systems for decikion making in real life sitantions.

05 Undesstand the ER TR e L af descisbon r.uzﬂf.lng b abtuatbon of | L2 Unglerstand
cotnpetition and recommend strategies in case of bW s
WD BRI SRR,

CO6 | Deseribe concept. of simulation and apply Moote Carls Sim- | L2 Unelerstand
ulatioa technbgue toosystoms sueh ns inventory, quening and
recotpmiend golntione for them

| COT | Understasd noed for right replacement policy and determine | L2 Undlerstand
optimal replacerment. age




Course Contents

e ————— . e ———— i

Unit-I 10 Hrs.
Introduction to Operations Research: Coneept. of decision making, Definition of OR. Formula-
tivm of decision problem as OR model, Concept of Oplimization

Linear Programming Problem: Mathematical Formulastion. FPinding optimal solution - Graphical
method, Simplex Method, Big M-method, Two Phase Method. Duality, Primal - Dual construction
Svmmetrie and Asvomoetric Dual. Dusl Simphex Method.

Unit-11 08 Hrs.
Assignment Problems: Mathematical Formulation, Finding optimal salution - Hungarian Method
Transportation problem: Mathemationl Formulation, Finding initial basic feasible solution

Northwest corner role, row minima, column minima, least cost method ond Vogel's approximastion

method, Optimality test: the stepping stone method and MODT method. Improving the solution.

Unit-111 06 Hrs.
Dynamic Programming: DBellman's Principle of optimality - Applications of dynamic programuoming-
Employvment smoothening problem, capital budgeting problem, shortest path problem, cargo loading
problem

Unit-TV 10 Hrs.
Quening Models: Charscteristics of queuing models, Singla Channel - Single and multi phise
servers, Poisson arrivals, exponential service fime - wath imfinite population and Anite popolatisr
models — with infinite and finite capacity,

Multichanne] - Single phase server - Poisson arrivals, exponential service time with infinite populs-
tion, Game Theory: Introduction. Minimax & Maximin Criterion and optimal strategy, Solution
of games with saddle points, rectangular games without sadedle points - 2 x 2 games, dominanee prin-
ciple,

Approximate methods - Tterative method, mox 2 & 2 x n games -Graphical method and method of
pubegnmes, Exprossing pame as LPP,

Unit-V 08 Hrs.

Simulation: Definition. Types of siinnlation models. Monte Carlo simulation techndque,  Applica-

thons of simulation - Inventory and Cuelng problems, Sinmilstion Langnages.

~an O Fagos,

counted and counted. Replacement of items that fail suddenly - individual and group rieg i-"‘l-l:‘l.‘IlE'l_ll- "rfI: "
y ¥ o = L

rsliey. [ rﬁ:_ﬁ"‘ )
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Replacement Models: Replacement of items that deteriorate with time - when nmnﬂ_l.'?):-ﬂﬂ_
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Text Books:

L. Sharma J. K., “Operations Hesearch”, Trinity Pross.

2. Guopta P K., Hira D. 8., “Opeeations Research”™, 5, Chand Limited,
Reference Books:

1. Taha, H.A. *Operations Research - An Introduction”, Prentice Hall

2, Hawincran, A, Phillips, D, T and Solberg, J, )., "Operations Besearch; Principles and Practice”,

John Willey nal Sons

4. Hiller, F. 8. and Liebermann, G. J,, "Introduction to Operations Research”, Tats MeGraw Hill

4, Pradecp Prabhakar Pai, “Operations Research Prineiples and Proctioe”, Oeford University Press

5. R Patoeerselvion, “Operations Hesearch™, PHT Pubilications

fi. A.M. Natarajan, P. Balssobramani, A. Tamilarast, “Operations Research”, Pearson Education.

7. Kanti Swarup, P. K. Gupta and Man Moban, “*Operations Besewrch™ . Sultan Chand & Sons.

Evaluation Scheme:

Thecry i

Continuous Assessment {A):

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

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

2. Average of the marks seored In both the tests will be considered for final gracding.

End Semester Examination (C):

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

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

o
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Cyber Security and Laws(OECS7054T)

Teaching Scheme Examination Scheme
Lecturea & 03 Hea. /wesk Term Test 1 10 Marks
Credites  ; (683 Teachiy Assessmiont @ 25 Morks

End Sem Exam : 65 Marks
Total Marks ¢+ 100 Marks

PI‘EI‘EI:]“ isite: Fonsow leclpe: of basie coieepts of security

Course Objectives:

1. Tounderstand and identify different types cvberoring and cyber offences
2 To recognized Indian I'T Act 2008 and its latest amendiments.

4 To learn various types of secicity standsrdd complinnees

—r
OO | Course Outcomes Blooms| Bleoms
Level Description
Cn | Understand the different types of eybererime and seenrity | L2 Understand
e E Business,
CO2 | Avalyses differest types of cyber threats and technigues for | L4 Analyze
security wanarEment.
COd | Explore the legal requirements and standards for eyber ge- | L4 Analyee
curity in viarious countries to rognlate cyberspace.
COd | Imipart the knowledge of Information Technology Act and | L2 Unelerstand

legal frame work of right to privacy, data security and dsia
protection.

T =

AT

.'-ﬂ



Course Contents

Unit-1 12 Hrs.
Introduction to Cybercrime: Cyber Crime, Cyber Law, Cyber Security, History of Cyber Crime,
Hacking, Data Thelt, Cyber Terrorism, Viens & Worm's, Email Bombing, Pornography, online g
bling, Forgery, Web Defacements, Web Jacking, Megal online Selling, Cyber Defumation, Software
Piracy, Electronics) Digital Signature, Phishing, Password Cracking, Key loggeis and Spyvwares,
Steganograpiy, Dod amd D005 artacks, SOL Teiectlon, Buffer Over Flow, Attacks on Wircless Net-
works, Phishing Tdenbity Theft (1T Thef)

Cyber offenses: How criminal plan the attacks, Social Engineering, Cyber stalking, Cyher eafd and

Cybercrines, Botnets, Atback vector

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

Koowledyge of Indications and Warning

Enowledge of Internal Tactics to Antleipate andfor, Emulate Threot Capabilities and Actions
Knowledge of Key Cyber Threat Actors and their Equities

Knewledge of Specifie Target Identifiors and Thedr Usage

Cyber Security Management:

Knowledge of Emerging Security Isues, Risks, and Vulnerabilities

Unit-T1T 06 Hrs.
Electronic Business and legal issues:

Evolution and development in Ecommerce, Policy Frameworks for Secure Electronic Business, [l
per vs paper less contracts, E-Commerce models- B2B, B2C, E security. E-Payment Mechunism:
Payment through card system, E-Checque, E-Cash, E-Payment Threats 8 Protections. Secusity Tor

E-Comummeroe.

Unit-IV 08 Hrs.
Indian IT Act: Cyber Crime and Criminal Justice, Penalties, Adjudication and Appenls Under the

IT Act, 2000, [T Act. 2008 and ity Amendments

Security aspect in cyber Law: The Contract Aspects in Cvber Law, The Security Aspect of Cy.
ber Law, The Intellectual Property Aspect in Cyber Law, The Evidence Aspect in Cyher L‘-“?':i"m“ﬁf_,.r
Criminnl Azpect in Cyber Law "r

.'.‘h | e\ by |

= 1L—.‘I". E

Unit-V e Wit 2
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Security Industries Standard Compliances: \ i /
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IT Security v/s I'T Compliance, Cyher Sequrity Standards. critical security controls for cyber secu-
rity. GRC [Covernance, Risk Management, and Compliance), SOX, GLBA, HIPAA, ISO/IEC 27001,
NIST Cyber Security Framework (C5F), POI-DSS.

OWASPE Top Ten Project, GDPR | General Dats Protection Regulation), NIST (National lnstitute of
Stundards and Technology ), C18 Conteold (Center oo Internet Seeurity Controls)

Reference Books:
1. Nina Godbole, Sunit Belapire, “Cyber Seeurity”, Wiley Indis, New Dalhi.
T Supesh T, Visbwsnsthan, “The Indian Oyvher Lew” Bharat Law House New Delhi.
4. “The Information Technology Act™, Bare Act- Professional Book Pubiishers, New Delhi, 2000.

4. Amup K. Ghosh, “E-Commerce Seewrity and Privacy™, Springer Science and Business Media,
201,

B. lzent Alsmadi, “The NICE Cyber Seencity Framework Cyber Seourity Intelligence ind Analyt-

ics” , Springer;
. Advocste Prashent Mali *Cyber Lawr & Cyber Crimes™, Snow White Publications. Mumbad
T. Ninn Godbole, “Information Systems Security”, Wiley Indiz, New Delhi,

& Kennetch J. Koapp, *Cyber Secarity & Global Information Assurance” Information Science
Pubilishing,

9. Williaan Stallings, "Cryplography and MNetwork Seeurity”, Pearson Publication

Web Links:

L. The Information Techuology ACT, 2008 TIFR : hitps: )/ faowrw. tifrh res.in

2, A Complisnee Primer for IT professional;

htkpe:/  www.sans oo/ reading-roem/ whitepapers/ compliance fcompliance primer- professionls-
B EL X

Evaluation Scheme:

Theory :

Continuous Assessment [(A):

Subject ieacher will declare Teacher Assessment criteria st the start of semester,

Continuons Assessment (B):
1. Two term tests of 10 morks esch widll be copdoched daring the semester

2. Averspe of the mueks seored in both the tests will be eonsidered for final gradivg,
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End Semester Examination {C):
I Question paper based on the entire syllabus, summing up 1o 65 marks.

2. Tote!l duration slotted for writing the paper is 3 hrs




Personal Finance Management(OECST7055T)

Teaching Schemea Examination Scheme
Lectuves : 03 Hrs, fwoek Ter Test & MY Marky
Credits ;03 Tenclior Assessment 5 25 Marks

End Sem Exam ; 65 Marks
Total MMarks : 100 Markes

I“I‘E.‘I"E[[uiﬂ.it&: Basic Knowledge of Algebra, Probability and Statistics

Course Objectives:

1. To create awnreness and educate consumers on soeess o financial services.

2. To oeeker Bl st wchents understand the basic -I.'I::Illt'l'll"h. ibihnithons wel Germs pelatesd o dieest
taacntbon,

3 To help the students computs the Goods and Servioe Tax (GST) payable by o supplier after
eonstdering the chigible input tac credit

d. To Fammilarize the stadenis with micmofimance for secelerating 1he expoosion of Toeal milcrobsi-

[lesses,
CO | Course Outcomes Blooms| Blooms
Level | Description
GOl | Use a framework for fnancial planning to anderstand the | L3 Apply
overall rale finanees play in his/hey personal 1ife
CO2 | Compute fneome from salaries, house property, busi- | L3 Apply
nesa profession, capital gaing and income from other
SCMIFCES.
CO¥ | Compute the amount of OGST, SGST and [GST payshle | L3 Apply
after considering the aligible nput tax ensdit,
O | Understand how Microfinance can belp in financal inclusion, | L2 Understand
= ol Tag;
I
I L= e AR
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Course Contents

Unit-1 0T Hrs.
Overview of Indian Financial System: Characteristics, Components and Functions of Finan-
cial Systom. Financial Tnstruments and Finaneial Markets, Financial inclusion, Introduction to
Personal Finance: Pemon Financial Planning in Action, Money Maoagoment Skills, Taxes i Your
Finnbcinl Plag, Savings and Payment Services, Consumer Credit: Advantages. Disadvantages,

Sionroes wmd Costs,

Unit-1T (07 Hrs.
Porsonal Financial Managemant:

Loans: Home, Car, Education, Perscnal, Loan against property and Jewel losn, Insurance: Typas
iof Tosiranee — ULIP and Tern Health and Digability Income Insurance, Life Insurance.
Iuvestment: [nvesting Basics and Evaloating Bonds, Investing i Stocks and Investing m Mutonl

Funde, Planning for the Future,

Unit-I11 08 Hrs.
Income Tax:

Income Thax Act Basics: Introduction to Income Tax Act, 1961

Hesds of Income and Computation of Total Income and Tax Liability: Heads of Income and
Computation of Total Income under various heads, Clubbing Provisions, Set off and Carry forward
il Losses, Deductions, Assessmment of Income and tax Habatity of different persons.

Tax Management, Administrative Procedures and 1CDS: TDS, TCS s Advance Tux Ad-

minisirative Procedures, 1ODS.

Unit-1V 10 Hrs.
Goods and Services Tax: GST Constitutional framework of Indirect Taxes hofore GST (Taxation
Powers of Union & State Government ); Concept of VAT: Meaning, Variants and Methods; Major
Difects in the structure of Indirect Taxes prior to GST; Rationade for G8T; Structure of GST (SGST,
COST, UTGST & IGST): GST Council, GST Network, State Compensation Mechanism, Registra-
Lion

Levy and Collection of GST:Twvable event- "Supply” of Goods and Services: Place of Supply:

Within state, Tntersiate, ITmport and Export; Thine of supply: Valustion for GST- Valuation rules, tax-

abrility of reimbursement of expenses; Exengion from GST: Small supplies aosd Cutu]unil.hmp_ﬂ_ﬁdmgqﬁ
O .'.I B t‘-.".'-.m

Clagsafication of Goods am] Services

Unit-V
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Introduction to Micro — finance: Micro-Finance: Definiticns, Scope & Assumptions, Types of
Microfinance, Customers of Micro-finance, Credit Delivery Methodologies, SHG cangept, origin, For-
mation & Operation of Self Help Groups {SHGs).

Models in Microfinance: Joint Linbility Groups (JLG ), SHG Bank Linkage Model and GRAMEEN
Maodel: Achievements & Challonges

Institutional Mechanizm: Current Challenges for Microfinanee, Mierofivance Tnstitutions (5MFTs);
Clonstradnts & Goverpance lesues, Institotional Stmcture of Microfvance v India; NGO-MFls,
NBFC-MFIs, Co-operatives, Banks, Microlinance Networks and Associntions; Demand & Sopply
of Microfinance Services in Indin, Impact assessment and socinl assessments of MFIs.

Reference Books:
1. Asha Singh, M.5. Gupta, “Banking sl Financial Sector Beforms In India™ | Serials Publication,

2. M.S, Gupta & ].B. Singh, “Indian Banking Sector; Essays and Iseues”, 15t Edition, Serials Pub-
lieation.

4. KM, Bhattacharyn O.F. Agarwal, "Basics Of Banking & Finanee”™, Himalayn Publishing House

4. 5. Subba Reddy , P. Raghu Ram, “Agricoltural Finance Amnd Management™ .

.L'!

Dr.Vasant Desal, “The Indian Financial Systemi And Development”, 4™ Edition, Himalaya
Publishing House,

6. Sanjuy Kumar Satapathy, “Income Tax Management Simpls Way of Tax Management, Tax
Pisnning and Tax Saving”.

7. Dr. R K. Jabn, “Direct Tax System Income Tax”, SBPD Publications.

8. 5 K Mishra, “Simplified Approach o GST Goods and Services Tax™, Educreation Publishing.

=

o Todd A Watkins, “Introduction To Microfinanee™, World Scientific Pubilizhing Company.

Evaluation Scheme:

Theory :

Contlnuous Assessment [A):

Subject teacher will declare Teacher Assessment criteria ab the start of semester
Continnous Assessment (H):

L. Two term tests of 10 marks each will be conducsed during the semester.

2. Average of the marks seored in both the tests will be considered for final grading,
End Semester Examination (C):
L. Question paper hased on the entire syllabos, summing op o 65 marks

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




Energy Audit and Management(OECS7056T)

Teaching Scheme Examination Scheme
Lectures : 03 Hes. /week Term Test : 10 Marks
Crodits 7 03 Tenchier Assessment 5 25 Marks

End Sem Exam ; 65 Marks
Total Marks ¢ 100 Marks

Course Objectives:

1. To understand the importanee of energy socurity for sstaipable developmont and the funde-
mentals of energy conservation.

2. To ddentify and deseribe the baste principles and methodologies adopted i energy audit of a
utdlity

& To introduen performanee evisluation eriterio of varions ebectrical sod thermael installstions to
Frcibitate the cnorgy mandgenent,

4. To relate the dita callected :Iurjng |:l|':'r!|.rl]|||'|.u|*1' il st n'_||'.-\._'|'!1li.t'|.'r:|.- fest identification of ENErEy
saving opportunities,

CO | Course Cutecomes Blooms| Blooms
Level | Description

i1 To identify and describe present state of energy security and | L2, L3 | Understand,

its importance. Apply

002 | To identify and desoribe the basie principles and method- | L2, L3 | Understand,
ologhs adopted in energy audit of o utility, Apply

C03 | Todescribe the energy performance evaluation of some com- | L2 Understand
mim #lectrical installations amd identify the energy saving
oppoartumities,

£ To deseribe the mnergy pt"'[‘tht’l't‘l.ll.l'lﬂ"::'! evaluation of some come- | L2 [ nderptand

mon thermal installations and i.l'|!!l|L|.[_1.' the ENETEY SAVIILY Op-
portuniiles,

OO0 | To analyze the data collected during performance saloation | 14 Analyze
and recommend energy saving measares




Course Contents

P ———— SRS SRS == ]

Unit-1 05 Hrs.
Energy Scenario: Present Energy Seemario, Energy Pricing, Energy Sector Reforms, Energy Se-
eurity, Energy Conzervation and its Importance, Energy Conservation Act- 2001 and itz Features.

Basirs of Enerpy and its various forms, Material and Energy badance,

Unit-I1 10 Hrs.
Energy Audit: Definition, Energy audit- need, Types of energy andit, Energy management {an-
dit) approach-understanding energy costs, Bench warking, Energy performance. matching enovgy use
ta requidrement, Maximizing svstem efficiencics, Optimiing the inpit smergy cegudmemenes, Fuel and
enorgy substitution. Elements of monltoring & targeting, Energy andit instruments. Technical and
ecouomic feazibility, Classification of energy conservakion messures, Safety considerations during en-
ergy it

Financial analysis techniques: Stmple payback period, NPV, Return on investoent{ ROT) Tntermal
pate af meturn (TRR).

Unit-111 10 Hrs.
Energy Mapagement and Energy Conservation in Electrical System: Electricity bifling,
Electrical bond management and meactironm demnand Control; Power factor improsement, Energy offi-
ciept eqquipments and appliances, star ratings. Energy efficiency measures in lighting system, hghting
control: ODecupancy sensors, daylight integration, and use of intelligent controllers. Energy conserva-
thoe apportunities in water pumps, compeessor, fan and blower, industrial droves, induction motors,
motor retrofitting, soft starters, varinhle speed drives

Unit-1V 10 Hrs.
Energy Management and Energy Conservation in Thermal Systems: Review of different
thermal londs;, Energy conservation opportunities in; Steam distribution system, Steam lenknges.
Steam trapping, Condensate and flash steam recovery system. Waste heat recovery, vse of insulation-

types and appliestion. Eneigy conservation opportunities in: Bodler system, Refrigerstion system
and HYALC syutem.

Unit-V 07 Hrs.
Encrgy conservation In Bulldings: Epergy Conservation Bullding Codes (ECBC): Greon Build-

g, LEED rating, Apdication of Man-Cosventional aid Benewaldle Energy Sourees, EI:H-I:'Q:_‘- ;mu]wlnlr.-]"

and enerEy management in eleciric vehicles,



Reference Books:
1. Geofry Stokes, “Handbook of Electrical Tnstallstion Practice™, Blackwell Science.
2. Anil Valis, “Designing with light: Lighting Handbook”, Lighting System
3. W.C. Turner, “Enery Monagement Handbook” , Jobn Wikey and Sons.

4. A K. Tvagi, “Hundbook on Energy Aundits and Monsgement™, Tace Energy Research Instituie
(TERT).

H

. C.1. Smith, “Energy Management Principles”, Pergamon Press.

G, Dale B. Patrick. 8. For'de, Ray E. Richardson, “Energy Condervation Guldebook™, Falrmomnt
Fross.

7. Albert Thumann, W. J. Youngee, T, Niehus, “Handbook of Energy Audits™, | CRC Press.
Web Links:

1. wwwenergymanageriralning oo

2. www. bee-indianicin

Evaluation Scheme:
Theory 3
Continuous Assessment [A):

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

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

2. Avetige ol 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 writing the paper is 3 hrs.




Disaster Management and Mitigation
Measures(OECST057T)

Teaching Scheme Examination Schome
Lectures @ 03 Hrs foeek Tiarm Test : 10 Marks
Credits ;03 Tepetwer Assessment. 1 25 Marks

End Sem Exem : 65 Maorks
Todal harks @ L0k Marks

Course Objectives:

1. To provide basic understanding hazards, disaster and varous types and categories of disster
oecurring around the world.

2. To identily extent and damaging capacity of & disaster.
3. To study and understand the means of losses and methods to overcome [ mininigze it

4. To nmderstand roles ancd responslalicies of Tndividual sod sarious organization during and aftes
clisastar.

[} ]

To appreciste the signihicance of GIS, GPS in the field of dissster management,

fh. To understand the smergeney govermment response structures before, during and after dizaster

CD | Course Diteomes Blunn‘ Bloomis
Level | Description
01 Enow natura! as well as manmade disaster and their extent | L2 Undesstand

anrd possible effects oo the coonomy.

CO2 | Know the hxstitutional framework snd aorganization stroe- | L2 Uneerstand
ture in India for disaster management and get aequaintad
with governent polichs, acts and saclous omorgoney laws.

e

CO3 | Get 1o know the simple do's amd don’ts in such extrems | L2, L3 | Understamd.
events and build skills to respond acoordingly. Apply

COd | Understand the importance of disaster prevention and vae- | L2 Understamnd
ious mitigation messure with the oposure to disasbers

hotspots acroes thie globe




Course Contents

Unit-1 10 Hrs.
General Information about Disaster: Briel coneept of Hagards, definition and types of [hsasters
~ Natural, Man-made, snd hybrid, Groups of Dizasters- Natural and Technologioal, global Seenario,
Significance of studying various aspects of disasters, elfects of disasters, lndia’s vulnerability to dis-
asters, Impact of disaster on National development

Study of Natural disastens

Flood, droaght, cloud burst, Earthguake, Landslides, Avalanches, Voleanic aruptions, Mudflow, Cy-
chone, Stormn, Storm Surge, elimate change, global warming, sea level fse, szone depletion ete.
Study of Human Technology Induced Digasters:

Chermbeal, Industrial and Noclear disasters, Internally displaced persons, road and train accidents Fire
Huzards, terrorism, mitancy, Role of growing population apd subsegquent industrinkization, arban-

ization and changing lifestvle of hwman beings o Fegquent scowrrénces of manmade disasters.

Unit-11 08 Hrs.
Disaster Management: Brief Introduction, Disaster management cvele, Evolution of Disaster and
Disaster management in [ndia, Disaster management acte, policies and guidelines, laws of emergencies
ke

Prior, During and Post disaster managemont activities: Preparedness, strengthening emergency con-
ters, Logistics, optimum resource managernent, emergency response and reliel, Tralning, Public aware-
ness, Research, Reconstructhon of essential serviees and liwelihood restoration

Unit-T11 08 Hrs.
Institutional framework and Mechanizm for disaster management in India: Institutions
in India for dealing with various disastera, Organizational structoure, fioctions and responsibifities
of Naticnal Institute of Disaster Management (NIDM) and National dispster management authority
(NDMA) in Indin, roles and responsibilities of central and state government, during and after disaster,
NGOs imonlved in disasters and their task, Jobs carried out by armed forces, Financial Relief During

disaster (State, National and International Disaster Assistance)

Unit-I'V 08 Hrs.
Disaster risk reduction and Mitigation Measures: Noed of dssstor prevention and mitigation,
mitigation guiding principles, challenging aveas, stroctural and son-strocturml messoares for disaster
risk reduction. ___I_-.'T._.-'-

= ; : L
Mitigation messures for food, sarthguake, evelone monitoring, adr quality, waker qlulllr%h:‘h
i

change, land use, winter storms and noustic biclogy ste IFL

L




Use of information management, GIS, GPS and remote sensing Mitigation measure. Do's and don'ts
in case of disasters and effective implementation of eelief aids.

Unit-V 08 Hrs.
Case studies on disaster {National /International}: Case study discussion of Hiroshimas — N
psaki [Tapan), India - Taonami (2004) , Bhopal gas tragedy, Kerala and rtarakhaned food disaster,
Cyelone Phailin (2013), Fokvslims Dajichi moeloar diswster [2011), 26th July 2005 Mumbal hood,
Chernoby] meltdown and s on. | Discuss case studies on disaster with respect to reason for the: dis-
aster, lncidents, effects of disaster, present scepacio spd safety measares taken)

Reference Books:
1. Hursh K Gupin, “Disaster Management”, Unlverslties Press Publicatjons [2003).

2, 0.8 Dagur, “Disaster Management: An Appraisal of Institutional Mechanisms (o India™, pubs-
lishind by Centre for land warfore studies, New Dellu, 3011,

4 Damon Copolla, “Introduction to Interoaticonnl Disaster Managoment™, Duttorworth Heinemann
Elzevier Publications {(2015).

4. Jeck Pinkowski, “Disaster Menagement Handbook”, CRC Press, Tavior and Francie group
(2008

5. Rajdeep Dasgupta, “Disaster mansgement & rehabilitation™, Mittal Publiestions, New Delhi
(2007).

fi. B B Singh. “Natural Hazards and Disaster Management, Vulnerability and Mitigation™, Rawat
Publications {2006,

7. C.P.Lo Albert, K.W. Yonng, "Concepts and Techniques of GIS", Prentice Hall {India) Publions-
tions | 2006)

8, Claudia G. Flores Gonzales, "Risk management of natural disasters”, KIT Scientific Publishing
(200108,

9. W. Nick Carter, “Disaster Management — i dissster maniger's handbook”, Asian Development
Bank (2008},

1. R K. Srivestava, “Dizaster Marsmgeanent in lodia™, Migistry of Home Affsirs, Gol, New Delki
(201)

11. Wil Mara,“The Chernobyl Disaster: Lepacy and Impact on the Future of Nuclear Energy”,

——

Murshall Cavendish Corporation, New York, 2011, sl '

12. Romald Ewber, "The Pukushima 2011 Disssder”™, Taylor & Froncis, Floride, 2013




13, (Lenrsers ave sxpected to refor peports published st national and international level and updated

information available on anthentic web sites)

Evaluation Scheme:
Theory :

Continuous Assessment {A):

Subjert teacher will declare Teacher Assessment eritena ot Lhe start of semester

Continuous Assessment [B):

I. Two termn tests of L marks ench will be condocted during the semester.

2. Avernge of the msrks soored i Both the testzs will be considered for final grading
End Semester Examination (C):

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

2, Tobal durption alfotted for writing the peper is 3 hes.

i



Science of Well-being (OECST7058T)

e —— e e

Teaching Scheme Examination Scheme
Lectures : 03 Hra. fwork Term Test : 10 Mioks
Crodits = 03 Teacher Assessment : 25 Marks

End Sem Exam ¢ &5 Marks
Total Marks : 1080 hasks

Course Objectives:

1. To create conscionEness abaondl i|||]1|::-|'|.4|.||-|’t|.=' af holistic Boalth wnd ||'||.'r'r|§|::||.| as well as- miental

well-being,

2. To make losrners sware of the concepts of Hoppiness, Gratitude, Sel-Compassion, Empathy
L

3. To introduce the bearmers to the means of mental and physical well-bebng, 11 effects of mal-
practices fike aleobolism, smoking ete.

4, To egquip the learners b manoge and cope up with stress o their daily ving,

CO | Course Outcomes Blooms| Blooms
| Level | Description
CO Describe concepts of holistic health and well-being, differ- | 2 Understand

entinté between [t2 trie meaning and misconceptions and
understand the benefits of well-busang,

[ 1 Recopnize mesning of happiness, practice gratitude and self- | L4 Anndyze
compassion and analyze incidents from one's own life.

CO3 | Understand the causes and effects of stress, identify reasons | L1,12 Reawenbser,

for stress in one's own surcounding and seif Inderstand
COd4 | Recognize the importance of physical health and fitness, as- | L5 Evalunte
sess their life style and come up with limitations or effec-
LiveneEs,
CO5 | Tnspect ane’s own coping mechaniam, Assess its effectiveness, | L4 Analyze

dievelop and strategize for betterment and execute jt,

L]




Course Contents

|

Unit-1 06 Hrs.
Health and well-being: The concept of health, dimensions of health, the notion of well- being,
varions facets of well-being, relation between health and well-being, Coneept of holistic health, ita
principles and importance, concept and besiefits of holistie care, misconceptions about holistic health

approach, the application of a tree holistic approach to our well-heing,

Unit-IT 08 Hrs.
Concepts of happiness:Happliess: wihat 870 and how do we measure it? Philosophical perspoctives
on happiness, Happiness: Nature or Nurture? Happioess i the modern sorld: impediments and ae-
coberatars, Mareow va. Broad Band Approaclies to Happiness, Benchts of Happiness, Sel&Conpassion

and Gratitude. Misconceptions of appiness.

Unit-111 10 Hrs.
Stress and mental bealth/well-being: Nature nud concept of stress, meaning and defimitions of
glress, types of stress, meaning of stressors, types of stressors, symptoms of siress, effects of siress,
dhifforent maodelz of steegs.

Sources of stress and how dods stress conse illnes, various sources of stress, delineate botwoeen external
antl internal sciwces of stress, differentiste between contiouous and discrete stressors, the effects of
these stressors on- bealth and well-being, diversity of atressors and their health consequences, relation
between stress aod Hlness from different perspectives association between stress related physiolomioal
mechanisms and different ilinessas.

Unit-TV 10 Hrs.
Physical Well-being / Health management: concept of health behaviours, dimonsions of health
hehaviours. Health enhaneing behaviors: Exercia and Weight eontrol, application and mportines
of these health enbancing behaviours, Health protective behaviors andd illoess manngement: concept
of illness managenent, effectiveness of ilness management. Concept of Nutrition, Role of Nutrition,
Componenta of Nutrition, concepd of Malnutrition, Health compromising belvionrs:  Aleoholism,

Emoking i its offects on hoalch.

Unit-V 08 Hrs.
Dealing with Difficult Times [ Coping mechanizsmes: The concept of chronbe stress, Health and
gafoiy risks of chronic stress, Forms anid Treatment of ehronmio stress, Coping with Acuge nn;‘l:ff::}i;ﬁllc..r_

. i 1 e
frhress, theories of the glress-illpess Hok, wole of stiess b mental disorilers. 7

iy
Comoept of coping, Ways of coping and stress ninnagement, basic knowledpge about. stress guam

= \ g




various technigues of stress management, stress management programs. Mental strengths snd virtoes,
Hope, Optimism, Resilience - concept, pathways and models, Meditation and Self-introspection,

Text Books:

1. Fulicia Huppert, Nick Baylis, Darry Keverne, *The Science of well-being”, Cxiord University

FPriss,

2. 5. Ojha. U, Rand Srivastava, Shobhoa Joshi, “Health and Well-Being: Emerging Trends", Glalal

Vislon Publishing House,
3. Shane, “Positive psycholopy: The scientific and practical explorations of hwman strengths”
1. 1, Lopes, Jemmifor Termmaoto Pedrotti, Charles Richard Snyder; Sage Publications
Reference Books:

1. Kitaymna, S.and Markus, H. R “The pursoit of bappiness and the realization of symipatly:
Cultural patterns of self, social relations, and well-belng™, Culture and subjective well-heing”,
The MIT Press.

2, Dubgs, R, “Man Adapeing”, New Haven: Yale University Press,
3, MeMahon D. M., “Happiness a history™, Atlantie Monthly Press

4, I} Knhneman & E. Diener & N, Schwarz, “Well-being: The foundations of edonic psyehology™
New York: Russell Sage

5, Solye H.,"The Stress of Life", New York, McGraw-Hill, 1984,

Evaluation Scheme:

Theory !

Contimons Assessmont (A):

Subject teacher will declare Tescher Assessment criteria nt the start of semester,
Continunous Assessment (B):

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

2, Average of the marks scoved in both e tests will be corsiderad for Goal grading.
End Semester Examination (C):

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

2. Twtal duration allotted for writing the paper s 3 lirs.




Research Methodology(OECS7059T)

Teaching Scheme Examination Scheme
Lecturs : (K Hrs.weiek Term Test = 10 Marks
Credits 03 Teacher Assesament : 26 Marks

Enmd Sem Excin - 65 Marks
Total Marks ; 100 Morks

Prerequisite: Basle Knowledge of Probability and Statisties.

Course Objectives:

L. To undepstand Reseprch and Resegrch Process,
2. To acquaint lesrpeors with identifying problems for resenrch and develop resenrch strategies.

3. To familiarize lesrmers with the techinigues of data eollsetion, Jl.rm]:.".-:Lh of dlatn npd interpretation

CO | Course Outcomes Blooms| Blooms
Liewel keseription

CO1 | Prepare & preliminary research design for projects in their | L2, L3 | Undastand.
ﬁ\thjl:l:‘:t matier areas. .|'-L'|'.|-]:|]]."

CO2 | Accurately collect, apalyes and report data. L4 Analyze

O | Present complex data or situations clearly. L Uncberstmd

O | Review and analyse research findimgs L4 Annlyze

CO5 | Write report about findings of research carried out, Li | Apply




Course Contents

Presmmmm————————— LS = _—= =, e R S

Unit-1 07 Hrs.
Basic Research Concepis: Meaning of research, Objectives of research, Types of research, Signif-

icance of reseircl Researeh process

Unit-11 10 Hrs.

Research Methodology: Tdentification of research problem, Literature review, Formulation of hy-

pothexis, Formmlation of Research design.

Unit-111 10 Hrs.
Hesearch and Sample Design: Mesnlng of résearch aod sample destpn, Necd of research design,
Features of good research desdgn, Tmportant concepts, Different research designs, Types of sampling
designs:

Unit-1V 10 Hrs.
Data Collection amd Data Analysis: Types of data, Methods for collecting datn: Exporiments

and surveys, Collection of primory and secondary data, Hypothesis testing and interpretation of Data

Unit-V 05 Hrs.
Interpretation and Report Writing: [nterpretation amd drawing conclusions on the research,
Freparation of the report, Echical lssnes

Reference Books:

1. Dawson, Catherine, “Practicnl Research Methods”, New Delhl, UBS Publishers Distributors,
s L) b

3

. Kothari, CR “Research Methodology-Methods and Technigues™, New Delhi, Wiley Fastern
Limited, 1085

3. Kumar, Ranjit, 2006, “Resarch Methodolopy-A Step-ta-Step Guide for Beginners”, 2% Fadi-

T L T
.-_,."" a1 ..

tinn, Simpgapore, Pearson Bdoestion.




Evaluation Scheme:

Theory :

Continuous Assessment [A):

Subject teacher will declare Teacher Assessment eriterin ab the stark of semester,
Continuois Assesament (B

I. Twao term tests of 1) marks each will be conduected during the semester.

2. Average of the marks scored in both the fests will beconsideved for Bnal prading
End Semester Examination (C):

1. Question paper based on the eotive syllabos, swmming up to 63 marks,

2, Total duration allotted for writing the paper 8 3 hs




Public Systems and Policies(OECS70510T)

Teaching Scheme Examination Scheme
Lectures 03 Hes: fwesk Term Test - 10 Mazks
Credits 7 03 Tiches Assemment = 25 Marle

End Sem Exam = 65 Marks
Totnl Marks © 100 Marks

Prerequisite: Basic Kuowledge of Social science and Current affairs

Course Objectives:

1. To analyze the transformations in public systems withi emiphasis oo eurmont mitratives and
rmerging challenges in the field,

¥ To understand public syatems in & bst-changing environment in the global context.

4 To previde an in-depth understanding of the il presniling in the sockety and alds v identify
thus solutbons for them

4, To explain public policy asid it3 operativns with speciil focus oo policy relating to Government
{TERTFITS

ey ]

. To analyee and evaluste the impact of the publie policy on firms and sconomy at lurge

CO | Course Outcomes Blooms| Blooms
Lovel | Description

C0O1 | Understand the importance of public systems o o fast- | L2 Understand
changing environment in the global context.

CO2 | Analyze the transformations in public systems with empha- | L4 Analyie
gls om current. inftintives and emerging challenges in the field.

CO3 | Explain public policy and (s operations with special focus | L2 Understand
ot prolicy relating to Governmment finse.

CO4 | Make policies and know about the happenings in the world, | L3 Apply
in the nation amd those in their locality.

CO5 | Apalyze and evaluate the impact of the public policy on | 14 Analyze
firiea adnd econoiny at Tares and work wsler varions fielids as
policyimakers.




Course Contents

Unit-1 10 Hrs.
Introduction and Overview of Public Systems: Ideology of Public Systems: Mechanistic and
Orgrnie view of Society and Tndividuals, The Legal Framework: Federnl Government: State and Lol

Crivernments, Government growth; The sise of Government.

Unit-11 06 Hrs.

Public Sector in the Economics Accounts: Public Sector m the arcular fows; Pablic Sector i
+

the Matiooal Incane Acooinis,

Unit-T1I1 08 Hrs.

Public Choice and Fiscal Politics: irect Democracy; Represeitatbee Dimocracy; The Allocation
Funetion: The Distribution Function; The Stabilization Function: Coordination of Budget Funciiomns:

The Lewilathan Hy pothiesis,

Unit-1V 12 Hrs.

Introduction and Overview of Public Policy: Markets and Government; Social goods and
Muorket fmilure, Poblic expenditore and its evaluation; Cost Benefit Analysis, Public policy and Ex-
ternalities, Tuxation Policy and fis impact, Income digtribution, redistribution and soacial speurilty
ismes Fieal & Dudgetary Policy, Fiseal Federalism in India,

Unit-V 06 Hrs.
Crse Studies in Expenditure FPolicy: Public Servicss

A Nathonal Thdense B Highways C) Outdoor Recreation DY) Education
Reference Books:

I Charles Wheslun, “Introduction to Public Poliey”, W.W, Norton & Company

2, Thomas B, Dy, “Understanding Pablic Policy™. Preatice Hadl,

4 Anderson LE. *Poblic Policy-Making: An Introduction”, Boston, Houghton.

4. Avwmsthi & Maheshwari, “Poblic Administration”, Lakshminaroyan Agareal, Agra.

5. Bhattachurya, Mohit, “MNew Horizops of Public Administration”, Jewsahar Publishers, New
Dhedlad

f, Henry, Nicholas, Publiec Administration and Public Affaine, Prestice Hall of Tndia, New Delhi

v
e




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

Evaluation Scheme:

Theory :

Continuous Assessment (A):

Subject tencher will declare Toacher Assesmment criteria at the start of somester.
Continuous Assessment {B):

1. Twn termn bests of 10 marks each 4] be conduocted during the semeder,
2. Average of the marks scored in both this tests will b considered for fnol grading
End Semester Examination (C):

1. Question paper based on the entlee syllabos, summing up to 65 marks.

2. Total duration allotted for writing the paper 43 les.




Project Stage-11 (PJCST060L)

Practical Scheme Examination Scheme
Practical : 08 Hrs. /week Teacher Assessment © 25 Maorks
Crelit = (4 End Semi Exnm ¢ 25 BMarcks

Totad ¢ 50 Marks

Course Objectives:

= To implement the solution as per the problem statement
o To develop the temm bullding, writing, logical reasoming and management. skills

o To provide the connections between the designs and concepts across different disciplinary bound-
ArIosE.

& To encourage students to beeome independent persomnel, eritleal thinkers and [(felong learners

Course OQutcomes:

CO | Course OQutcomues Blooms| Blooms
Lewel Description
Ol Apply enginpering knowledge to produce solution of o prob- | L4 Anolyze

lem considering cultural, social, envircnmental, and eco-
noimni fctirs using appropriate tool and method,

C02 | Demonstrate praject based kearning thet allows students to | L2 Undesstand
transier existing ideas into new applications,

CO3 | Deselop an ability to work in teams and manage the condoct | L3 Apply
of the research study,

COd | Integrate different perspectives from relevant disciplines | L3 Apply
which help them to gob internships, jobs and admission for
higher atudies,

CO5 | Present the research in the foom of technical writing, under- | L2 Understugid

stand what constitutes to Irli'l{l:llrlﬂ:ﬂrll aned hiow to use proper
referencing styles,




Syllabus:

Project-1 work: domne in V1 semester shall be continoed as Propece-1T in semester VIL

Students should complete remaining implementation of idess given in synopsis (A bestract of semester
Vi.

Students [ groap must plan thelr execution of project, so that project work should be completed
heefire endl of semester,

Projeet-TT bvolves Gbrieation, design, experimentation. data analvsis within realistie constraints sueh
nd cocnignbe, environmental, sociul, ethical, bealth and safeby, monufaciurability, and sustainability,
The stage slso includes testing, possible results and report writing,

Each project group 5 regulre] to maintsln log beok fe documenting varbous activitls of Projece-11
anid subant geoup project report at the end of Semester-VI m the form of Hard bonned,

Diomain knowledge {any beyond) nesded from the various areas o the Beld of mechanical engineering
for the effective implementation of the project.

The above nress can be updated based on the technological innovations and development needed for
specilic project.

Guidalings:

The main purpose of this sctivity is to Improve the students’ technical skills, communication skills by
integrating writing, presentation and teamwork opportunities,

Eanch group will be reviewed twice in s semester and marks will be allotted based on the various polnts
mentioned in the svaluation scheme.

I the first review of this semester, cach gronp is expected Lo complete T0% of project.

In the second review of this semester, each group is expected to complete 100% of project.

The students may use thiz opportunity to learn different computational techniques towards develope
mient of & product.

Interaction with slumni mentor will alzo be appreciated for the improvement of project,

Amsessment Triteria:

= At the end of the semester, after confirmation by the project guide, each project greup will
subamit project eompletion report in prescribed format for assessment. to the departmental com-
mittee {ineluding project guide),

o Asgessaent of the project (at the end of the semester) will be done by the departmental com-
mittee {Including project guido).

» The candidate must bring the Project Stage-T report ad the final report completed in all pespect
while appearing for End Semester Examinstion. ¢

s Oral exmmmation should be conducted by Internal and External excamisers. Student

give presontation amd demonstration based on their project. S

Tl




Prescribed project report guidelines:

Every group should prepace hasd bound reporct {preferrable LaTeX) of about minimom 40 pages on

the work carried ont by s bateh of students in respect of the project work done during semester- VI

Project Report should include appropriate content. for:

Title

Abetract

Introduction

Protdens ddentification amd projioct objectivis

Literntire Suivey

Related Thoory

Project design and lnplementation details

Ciese stndy fAnalysisDesipn Methodology

Project Cutootes

Result and Coneluston

Future scope

Referemoos

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

Guide will monitor weekly progres and marks allocation will be a5 per Table 2.

Taba 1 Log Book Format

Br | Week (Siarl Date:Bad Daie)

Work D

Hign ol Clualda

Nign of Coord|nalor

2
Table 2: Continuous Assessment Table
Sp | Exam | Mame of | Bludent Log Book | Literaturs | Dopth of Une | Baport Total
Rl Biawdone Attondance | Maintain Revlew ikerstmmaling
Mo
5 B o & i [Eﬁ |

Assessment eriteria for the departmental committes (including project guide)

Semester Exam:




Each group will be reviewed twice in 8 semester by faoulty guide and faculty coordinator bassd on
the following criteria;

o Project progress

& Docuwmentation Technical paper writing
o ey Hodings

o Validation of resilts

& Product Dieeelapment

Each review consists of 25 marks. Aversge of the marks scored in both the two reviews will be

eonsidered for final grading, The final rertification and acceptanee of TW mnsures the satisfactory
performances on the above apecta

Table 3 Evaluation Table

Sr | Exnm | NMansm of | Project Dasign/ Falerfcation| Result Yer- | Presemsdbon | Total
Soan Siadont Seloctlon | Matlwdol- Ieloda limg ilficating
MNo Y Simulation
b i3 & b ] i

[




High Performance Computing (PECS8011T)

—_——— e ——

Tenching Scheme Examinaiion Scheme
Loctures : (3 Hrs. fweak Term Test | 10 Murks
Credits = 06 Teacher Aszsezament : 25 Marks

End Setm Exun 0 65 Marks
Total Marks © 1000 Marks

Prerequisite: System Fundamentals

Course Objectives:

Thiz course m- High-Performaosce Computing [HPC) for Data Sciencs with an emphasis on GPU
parallel computing introduess students to the fundanental coneepts and practical skills necessary for
harnessing the power of Graphics Processing Units {GPUs) in data-iotensdve computations. Through-
ot the course, students will explore GPU architecture, CUDA programming, memory optimization
technigques, parallel programming pattérns, and performanes opthmization stentegios. They will also
defve into advanced topics like GPU-scceberated libraries and the integration of GPUs with populas
datls science rameworks. By the end of this conrse, students will be eqguipped o everags GPU pae-

allel computing o significantly enbance the efficiency ad performanee of dota science applications

00 | Course Outcomes Blooms| Blooms
Level | Description

Co1 Develop a deep understanding of the architecture and co= | L2, L6 | Understand,
pabilities of GPUs. and they will be able to explain the Croate
refpvance of GPUs in data seience

C02 Optimize GPU-bmsod applications amsd identifv and addmss | LG Evalimte

performance bottlepedles, make efficiomt vse of GPU memw-

ory, and apply parallel programming patterns to solve dats

sebence probibens.

CO3 | Imptenrent GPU-accelerated solutions for data processing | L3 Apply
and machine learning tasks, ultimately improving the speed

and efficienay of dats-driven decison-meking processes

i




Course Contents

#

Unit-1 05 Hrs.
Basics of Parallolization: Data Paralletism, Functional parallelism, Parallel Scalability, Factors

that Tt paralle] execation, Seakability matrices, Rofined Pecformance model, load imbalunee

Unit-I1 05 Hrs.
Introduction to High-Performance Computing: Introduction to HPC and its significance in
data sefones, Overview of different hardware sechitectures (CPU, GPU, FPGA), Undersianding par-
allel computing concepts and terminology, Introduction to programming models (shaeed menory,

distributed memory ),

Unit-111 07 Hrs.
Introduction to GPUs and CUDA Programming: Introduction to GPUs and their architec-

ture, Owverview of CUDA pnjg;lm:m;knﬁ el CUTERA, ||:||:m|1|.|u:|||.i||;._{ basics:  mwaniry  managemel,

thirend hierarchy, kermel execution.

Unit-I'V 08 Hrs.
GPU Memory Optimization Techniques: CPU memory hievarchy and ite impact on perfor-
mance, Memory coalescing and memory access pattems, Shared memory and thread synchronization

techniques, Technigues for relucing oemory translers between CPU and GPU,

Unit-V 08 Hrs.
Performance Optimization on GPUs: Profiling and performance anslysis tools for GPUs, Tecl-
niques for optimizing GPU performance (warp divergence, loop unrolling, vectorization), Memory
handwiddth optimization technbgoes, Advanced GPT programming concepis (shared] momory stomics,
warp shufffing )

Unit-V1 06 Hrs.
Advanced Topics in GPU: Computing Introduction to GPU-acrelerated Hhraries ([cuBLAS, eulINN,
euGraph). GPU computing frameworks [TensorFlow, PyTorch) and their integration with GPUs, In-
troduction to GPU elusters and dstributed GPU computing, Case studies amd real-world applications

of GPU computing in data scionee

T e
Text Books: ﬁ‘:‘:“ﬂ P
1. Georg Hager, Gerhard Wellein, “Introduction to High Performanes computing furljii.:jr_'u .
= -
Enginsers” , CRC press, W10, ﬁ 2
i it

=5 1"‘x;f':r.'v..-.-1..----!'



2 Dhnne Stortl and Mete Yurtogha, “CUDA for Engimecrs™, Addison-Weskey, 1" Edition, 20040
Reference Books:

1, Dawid B, Eirk and Wep-mel W, Hwu, "Propramming Massively Pamllal Processors: A Hands
o Approach”, Morgan Kaufmann, 4'" Edition, 2022,

2. Charles Severanes and Kevin Dowd, “High Performance Comnparting” ., 0 Baeilly, 2008:

A Jasom Sanders and Edward Kandrot, “CUDA by Example: An Imtroduction to General-Purpose
GPU Programming”, Addison-Weskisy, 1** Edition, 2010

4. Duane Storel and Mete Yurcoghy, “CUDA for Engineera; An Introduction to High-Performanes
Paralbel Computing” . Addison-Wesley, 1% Edition, 2015,

Web Links:

L. GPU Gems series{ 1-3jby NVIDIA Corporation:-

it Sleveloper avidizcom  gpugens/ gpugems feont ribubon:

Evaluation Scheme:
Theory ¢
Continuous Assessment (A):

Subject tencher will declare Tencher Assessment criteria at the start of semester.
Continuous Assessment (B

L Two térm tests of 10 marks cach will be conducted during the semester.

2. Average of the marks scored in both the tests will be considersd for inal grading.
End Semester Examination (C):

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

2. Total duration nllotted for writing the paper & 3 hrs,




Advanced Networking Technology
(PECS8012T)

e e — LSS e eSSl S

Teaching Scheme Examination Scheme
Lectures : 03 Hrs, /week Torm Test © 10 Murks
Crodite 03 Teacher Assessment @ 25 Marks

E:l:lri St'lll Esduin - E'i-'Tr MNarks
Total Morks ; 100 Surks

Prerequisite:
L 10T Enterpris Network
2. Wirebesss Communieation & Digital Commumicstion
Course Ohjectives:
1, Comprehend & Design o conmplete Chmpus wide network froms Access luyer to Security,
2, Evaluste Interior & Exterior Houting Alporithms & onsure failisfe desipn mplementstions,

3. Imtroduee concepts-of VEN, MPLS & Softvaare Defimed Networks for Emerging Technalogies.

CO | Course Outcomes Blooms| Blooms
Lovel Description
CO1 | BEvaluaie; Design Small — Medium Scale Networks from ac- | L5 Evaluate

oess layer to backbone lnyer

02 | Design for Emerging arens such s lot and o™, L Creats

CO3 | Migrate designs to new technologies that nee high speed-high | L Cropte

gecurity-ligh QoS Networks,

,-':_'I:’:{-.:- al j.
st -

'I:'\.
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Course Contents

.—

Unit-1 05 Hrs.
Applying a Methodology to Network Design:

The Cisco Serviee Oriented Network Architecture, Network Design Metbodology, Identifying Cus-
tomer Requirensents, Charncterizing the Existing Network and Sites, Using the Top Down Approach

to Metwork Design, The Design Implementation Process,

Unit-11 05 Hrs.
Designing Basic Campus and Data Center Networks:
Campus Design Considerations, Enterpeise Cumpus Dogign, Enterprise Data Center Design Congied-

erationg.

Unit-1T1 07 Hrs.
IF Subnets & Network Design:

3= Tier Network Destgn — Access Fyer, Distribution layer & Backbone bxyer (User — Service Provider |,
IFP Addressing using IPvd and IPv6 with Classful & Classless Routing Protocols.

Design using VLANs - [EEE 802,14, I1SL(Inter-Switch Link), VLAN Trunking Protoeol: VTF Server-
Client Mode, VTP Transpecent Mode & VTP Praning.

Unit-1V 08 Hrs.
IP Routing Design:

Distance Vector Routing (Bellman Ford Algorithm) Ve Link State Routing (Dijikstra's).

Interior Cateway Routing Protocals - RIP. OSPF & EIGRP & EXterior Routing Protocols: Border
Cateway Proloel (BGP),

[P Routing using FLSM- Fixed Length Subnet Masking and VLSM Variable Length Subnet Masking,
Designing Subnetting using VESM and Manual Roate Summarization Ve Auta-summarization,
Spanning Tres Protocol- STF & Rapid STP (IEEE 802.1d & IEEE 802 1w)

£ BTP Confipuration with verification.

[P Access Comtrol Lists - Standard aod Extended ACL with Wildeard masks, Named [P ACL,

Unit-V 06 Hrs.
Virtual Private Networks & Scaling the I[P address space:

VPN Fundamentals, [Psec VPNe- [Psee Encryption, TPeee Key Exchange, IPsee Authenticatbon &
Message Inteprity, TPsec Implemeatation Comsiderations, 351 VPN
CIDH - Private Addressing & Roote Ageregnbion,

[




Unit-VI 08 Hrs.
Multi-Protocol Label Switching (MPLS) & Software Defined Networking — SDN

MPLS Tachnology & its use, Label Distribution in MPLS, MPLS services- Tradfic Engineering tising
Qol, Configuring MPLS.

SN - Benellts & differences from Classicnl Nevworking, Models of SIIN, SDN Architecture, QoS,
Scalability & Security in SDN — Features & Issnes,

Text Books:

1. Wendell Odom/ Lammle Todd, “CCNA [CND1-2: Official Examn Certification Guide™, Sybex,
1** Edition, 3020,

2, Beherouz A Forouzan , “TCP JIP Protocol Suite”, Tata MeGraw Hill Education 4" Edition,
2018.

Reference Books:
1. Darren L. Spolin, “Data Network Design” , McGraw Hill Edvucation, 3™ Edition, 2002,
2. William Stallings. “Wireless Communications and MNetworks”, Pearson, 24 Edition, 2000,
3. Vijny Gorg, “Wireless Communication and networking”, Morgan Kanfmann Publishers, 1%
Edition, 2008,
4. Carr and Snyder, “Data communication and network sseurity” . MoGraw Hill 1** Edition, 2006.
Web Links:

1. NPTEL Course: hitps: [/ /onlinecourses nptel ac.in /noc2les35  preview

2. Global Certificistion Course: ttps: [/ aws aiazon.cowfcortification fcertified-advanced-networking-
specialty

Evaluation Scheme:
Theory :
Continoous Assessment [A):

Subject teacher will declare Teacher Assessment criterin st the start of semester.
Continuous Assesament (HB):

L. Two term test= of 10 marks each will be conducted during the semester.

2. Average of the mirks scored in both the tests will be considered for fnsd geading,
End Semester Examination (O):
. Craestion paper based on the entire syllaboz, samming op to 65 marcks:

2, Total durstion allotted for writing the paper is 3 s

[




Introduction to Quantum Computing
(PECS8013T)

ﬂ

Teaching Scheme Examination Schermae
Lectures 33 Hrs /work Termy Test = 10 Marks
Croddies @ 063 Teacher Assessment ;25 harks

End Sem Exam 5 65 Marks
Total Marks 1 100 Marks

Prereqguisite:
l. Svatem Pundamenial
2. Machine Lesming
3. Informmtion Security
Course Objectives:

1. Tolntrodoce the basics of f.:_l'.I.H.:ll.rlllu f,:'n::lru]:ulli.rlg_ vl {éllnnh:m wtabe trosformstion nod classieal

computation sersions,

2. To unclerstand advaneed Quantum Computstion Algorithms and basics of Quantam Machine

Lenrming,
C0 | Course Dutcomes Blooms| Bloosms
Lovel | Description
| —1
SOl | To identify and analyse Quantom Buildiog Blocks. L4 Annlvze
CO2 | Apply advanced quantum eomputation algorithms for a real- | L3 Apply
world problem statement

Bl



Course Contents

R |

Unit-1 07 Hrs.
Complex Numbers, Vector Space, and Dirac Notation: Comphex Numbers, Complesx Con-
jugation, Vector Space, Basic set, Dirac Notation, Kot and Bra, Inner Product, Linearly Dependent
and Tudependent Vectors, Dual Vector Space, Computational Basis, Outer Product, Spin and Qribit

Unit-IT 07 Hrs.
Quantum Computing ve, Classical Computing: History of quantum computation and gquoan-
tum imformetion, Quanium State, Bloch sphiere, Dense coding; Physical quantum phenomenas: Spin,
Cruantum saperposition, Loterferenos and Eotanglement.

Logic Gates and Circnits: Boolean Algebrn, Functional Completoness, Gates, Circuits, Universal
Gates, Gates and Computation

Quantum Gates and Circaits: Cuibits, The CNOT, Pauli, Hedamerd, Toffohh Gates, Chiantuam
Gate, Quantum Gates Acting on gue Qubit, No Cloning Theorem, Guumtum Computation, Multiphs

qubit gates, Chble copying clreult, Example: Bell states, quantim teleportathon.

Unit-111 06 Hrs.
Quantum Computing algorithms: Clasdcad computations on & gquantum computer, Quantum
parsdlelism, Quantuim key distribution, Superdense coding, quantum teleportation, applications of
teleportation, probebilistic verses quantom algorithms, phase kck-back, Quantum plinae estimation
and gquantum Fourier Transform, eigenvaloe estimation, Shor’s Factorization Algorithm, Grovers
Search Algorithm, Cuentum slgorithms summarized.

Unit-IV 04 Hrs.

Quantum Cryptography algorithm: Cryptography using principles of qusntum computing, No-
cloning theorem, Qaantum lkey distribution Algorithm, Quantum secret sharing Algorithm.

Unit-V 08 Hrs.
Quantum hMachine Learning Basic (QML): Varistionsl Quantum Clrewits, Parametorizod quan-
tum circuits, Parameterized quantum cirenit properties, Entangling eapability, Parameterized quon-
tum civeuits for machine loarning Data encoding Methods, Dasis encoding, Amplitude encoding, Angle
enooding, Arbiicary encoding, Supervised Iearning, Cuantom variational classification, Conntum kee-

nid estimeation, Variational training, Qoantum Support Vector Machine (QSVAT).

Unit-V1 07 Hrs
Quantum Deep Lesrning (QDL): Basics of Cuanfom Novral Setworks, Fimie ||Iﬂrl.’llﬁj1 1

gl



ents, Analytic geadients, Natural gradients, Simultaneous Pertarbation Stochastic Approcimation,
Training in practice, exponentislly vanishing pradients (barren platesus), Quantum Coomvelutional
Meural Metwork.

Text Books:

L. Parag K. Lala, “Quantum Computlng”, MeGraw Hill, 1% Edithon, 2020,

2. Chris Bernhavdt, “Quantum Computing for Evervone', MIT Press, 1% Edition, 2020
Reference Books:

1. Jack D. Hidary, “Quantum Computing: An Applied Approsch”, Springer, 272 Edition, 2021

L. Johan Vos, “Cuantum Computing in Action”™, Monning Publieations, 1** Edison, 2022
Web Links:

1 bbtps:/ /qiskit.org/learn

2 bttpe:/ felearn aptelac.in /shop/iit-workshops feompleted quantum-compiting/

Evaluation Scheme:

Theory ¢

Continuous Assessment (At

Subject teacher will declire Teacher Assesanmsent eriterda at the start of semester.
Continuous Assessment (1):

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

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

L. Question paper hased on the entire syllabus, sunming up to 65 marks.

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




Social Network Analysis (PECS8021T)

Teaching Schee: Examination Scheme
Lectures = (83 Hres. fweok Termn Test ; 10 Marks
Credits 03 Teacher Assessment @ 25 Mnarks

Eni Seim Exwi ¢ 65 Marks
Total Marks ; 100 Marks

Prerequisite:
I. Probability amd Statistics
2 Machine Learning

Course Objectives:
The analyals of massive networks which provide msny compuitations), algorithinle, modeling challenges

and research on the stracture and apalysis of such large networks

CO | Course Ootcomes Bloom:s| Blooms

Lewvel Deseription

COl | Analyze a social network wsing varions visualization ook | 14 Analyze

02 | Hustrace large-scale network data and mechanises used for | L3 Apply
network prowth models,

CO3 | Examine social networks analysks and prediction using case | L5 Evaluate
ntuidies,
CO4 | Apply appropriate anomaly detection and graph represen- | L3 | Apply

tation method on o network,

Had



Course Contents

e ——— = ———,

Unit-I 06 Hrs.
Society & Network: Introduction, Use of social metworks, defining a network, types ol network
(link-centric, node and Hok centric, local view, temporal view, generalization, reakworld network |,
levels of social network analysis, graph visualization tools (wob-besed and standalone), applications
Metwork Measures: Network basics, node contrality, nssorfativity, transibivity and reciproeity, sim-

iliriky; degeneracy,

Unit-11 08 Hrs.
Metwork Growth Models: Propertics of real world nelworks, Random Network Model: Degrise
Dstribytion of Rendom Network, Binomial to Polsson Distribution, Evalution of & Bandom Netwaork,
Average Path Length, Clhastering Cosflicient, Random Network va. Real-world Network, Ring Lattice
Network Model, WattsStrogniz Model: Network Formation, Preferentinl Attachment Model: Network

Formwtion, Degres Dynnmics, Limitations of BA Model,

Unit-111 06 Hrs.
Link Analysis: Application of link analyeis, Signed networks: Balance Theory of Undirected Signed
Networkd, Stabius Theory of Signed Networks, Triad Balance vs Stetus, Strong mmd Weak Tles:
Strength of o Tie, Trisdie Closure, Dunber Number, Local Bridges and Importance of Weak Ties,
PugeRank, Personslised PageRonk, DivRank, SimRank, PathSim.

Unit-I'V 08 Hrs.
Community Detection: Application of communlty detection, types of communities, community
detectiom methods, Disjoint Comminity Detection: Node-centric community detection, modularity

and community detection, Overlapping Community Detection: Clique Dynamics, Loeal Community
Detection.

Link Prediction: Applications of link prodiction, Evaluating Link Prediction methods, Heuristic
wnoddels, Probabilsthe models, Supervised Random Walk,

Unit-V 05 Hrs.
Cascade Behaviours & Network Effects: Preliminaries and Important Terminologies, Coascade

Molels, Probabilstle Caseades, Epidemibe Models, Independent Caseade Models, Cascade Prediction,

Unit-V1

%
Anomaly Detection in Metworks: Anomaly in Stetle Networks: Plabn and - autriban

redntbonnl lenrning, Anomaly in Byommie Networks: Prefimbinaries. feature and decony

Bl



Graphical Representation Learning: Criterion of graph representation lenrning, pipeline, epie-
deptation learming methods:

Text Books:
1. Tanmay Chakrabarty, “Social Network Avalysia®, 1*° Edition, Wiley, 2621,

2. Stephen P Borgatti, Martin G, Everett, Jetfrey €. Johnson " Analyzing Soctal Networks™, Sage
Publications Ltd, 2™¢ Edition, 2018.

Reference Books:

1. Xisoming Fu, Jar-Der Lug, Margarete Doos, “Social Network Analysis Imerdisciplinary Ap-
proaches and Case Studies”, 15% Edition, CRC Press, 2020,

2. Dr. Krishna Raj PM., Mr. Ankith Mohan, Dr. Srinivasa K.G, “Practical Social Network
Analysis with Python (Computer Communications and Networks )", 15" Editlon, Springer, 2004,

3. John Seott, “Social Network Anabmsis”, 4™ Edition, SAGE Publications Lid, 2017,

4. Song Yang, Franziskn Barbara Keller, Lo Zheng, "Socisl Network Analysis; Methods and Ex-
amples”, 1** Editlon, SAGE Pubfications, 2016.

Web Links:
1. A course on Social Network Analysis: hitps:/ /onlinecourses nptel acin/noc22 cs 117 preview

2. A comprehensive guide to Social Network Analysis: https:/ /towardsdatascience.com how-to-
get-started-with-social-network-nnalyss-6d 5276854374

& Bocin]l Network Analysis 101 Ultimate Guide Comprehensive Introduction for. Beginners:
hittps:/ Mvisiblonetworklabs,com /guides /social-network-analysis- 101 /

Evaluation Scheme:
Theory ;
Continuous Assessment {(A):

Subjuct tenwher will doclare Teacher Assssament criteria st the start of semester.
Continuous Assessment (B):

1, Two term tests of 10 marks each will be condueted during the semister.

2. Avverage of the marks scoaed in both the besta w0l be considered for foml grodiog.
End Semester Examination (C):

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

2, Total drivation alhobta] for wiithng the paper-is 3 hra.




Data Ethics(PECS8022T)

e s e e e

Teaching Scheme Examination Schome
Lectures ; 03 Hrs /week Term Test : 10 Marks
Credits (03 Teacher Assessment ;25 Marks

Emd Sem Exam : 65 AMarks
Total Marks - 106 Marks
EENNNNNNNE o L L e = e e ]

Prerequisite:
1. Dt Scienee Bastes
2. Fundamentals of Computer Scisnce

Course Objectives:
[y kntrocduoe wnd wnderstamd the Tondamental concepts of Data Echics and Familiackze students with

Algorithmic bing, Priveey, and Gevornanee of dats in oo ethiea] envirooment

1
ﬂ'l:l Elnl.r.-g;-, ﬂu‘l‘.-l:l.:lnum BIDDI‘.I'.I!'I Bl\'.‘.lﬂ-l'l'.lﬂ

Level Description

ol Drescribe the bagie concepis relaled w Data Evhics aod data | L2 Uinderstingd

driven business modal,

CO2 | Explsin the concept of Bias and Privacy In relatbon to Dita | L3 Apply
Ethies
COE | Dosenss varboiis digital frost nnd dats govermomes it different. | 1.2 Trrnlerstand

applications,




Course Contents

Unit-I 07 Hrs.
Imireduction to Data Ethics: Overview and Tmportanee of Data Ethics, The sygntficancs of diia
sthies in modern technologgy, Its Impact on individusls and society.

Historlcal Examples of Data Fthics Violations: A historicsl perspective on dats ethies viols-
Hons, such as data breaches and misuse of ditn. Consequences of ethical lapses and their implications
for techmology and society.

Dverview of Ethical Theories: Exploration of ethical theorkes, lucloding ntiliterianism, deontal-
oy, virtue ethics, and their application in dats ethics. Applying Ethical Frameworls (o Data-Belated
Dilemmns Practical spplication of ethical frameworks to analyze and address data-related ethical
clibermmis.

Case Study: Fackal recopnition techinology by the New York Police Department (NYPD) in the wale

oif protests of ;|:||:||'|:||:‘:|‘-| |:||1!|I.H.|J'[:.-' and racial Injusthes in 203,

Unit-11 07 Hrs.
Data-driven Business Model: Date a8 payioent, goomd dota, Data at risk, Data brokers-in s grey
aren, & need for pew business models, Needs of costomers:  general eoncern for digital surveillanes,
targeted ads and prices, demand for data control, act, consumers cookies and using VPM, false data
om the rise, obfuscation, from lack of knowledge to resignation, pay for privacy, Dest practices for
data ethics, Emerging Technologies and Ethical Challenges, Examination of ethical challenges posed
by emerging techmobogies like AL 16T, and blockehain,

Case Study: COVID-18 Vaccine Distribution and Equity, ethical dilemmas in eutting-edge projects,

Unit-111 06 Hrs.
Bias & Analysis: Introduction and Importanes of Algorithm Fairness, the ressons for anfairmess,
Analyzing and measuring unfairness, Sourees of Bias, Denling with Biss, Mitigating Biss , Further
Considerations, addressing different types of bias, Examples, cases and detection strategies of nlgo-
rithmbe binses, Detecting and Addressing Bias in Data and Algorithms, Umnderstanding the types of
biag in dote wod algorithms (selection hiss and algorithmic bing), Technigues and tools foe ikentifying
and mitigating hias in data-driven projects:

Case Studies: Aequitas - A Toolkit for Anditing Bias and Fairness in Machine Learning Models.

Unit-IV 08 Hrs.
Data Privacy: Data Privacy and Legal Frameworks, Data Privecy Laws aml nl‘ﬁlllllhﬁ‘-ég‘ﬁﬂ:t

e N,

CCPA. aml HIFAA. Understanding the key principles and requirements of privicy lajs. RS0
Hul

mailifieation's, @amples of companies complying with or violating data priviaey n"f.ﬁl_hlﬁ 1

RE

.1.

i
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Collection and Storage Ethics Considerations for ethical data colliction methods, including informed
consent, data minimization, and transparency, Exploring fairmess in maechine lenrning models and
alporithmic transparency,

Diata Storage and Secure Handling: Encryption, and data handling protoeols, Strategies for
ensuring, dadn security and integrity. Cybersecurity and Data Breaches, Hondling Data Breaches
Responsibly, Ethical and legal obligations following a data hreach, including incident. response and
nodilstion procednms

Cage stipdies: Facebaok's Data Privacy Controversies, Ethical dats eollection n varioos contpxts,

Unit-V 06 Hrs.
Data Ethicg and Trost: Introduction to digital trist, the spowden effect, the sharing economy,
ethical data use, sharing and secess, ethical considerations when sharing data with partners, stake
holders, and the public, Strategies for ensuring responsible data sharing and acorss Best Practices
for Responmble Dats Tse, Steategies for integrating data ethics o professionnl practices, software
developmont, svstem design, and diecision-making processes,

Case studies: Real-world examples of organizations bnplementiog responsible duta wse practices,

Unit-VI 05 Hrs.
Data Governanes and Regulation: Introduction to Data Governance. Importance of Governanee,
Exampies of Data Governance in acthon, The Business value of Dats Governanee, why datn Gover-
pance ig easier in the poblic cloud, Ingredients of Data Governance: Tools

Case studies: The Volkswagen (VW) emissions scandal.

Text Books:
L. Christoph Stiickelberger, Pavan Duggal, “Dats Ethics: Building Trust: How Digital Technolo-
gies Can Serve Humenity™, Globethics Publications, 1% Edition, 20245,
2. Gry Hasselbalch & Pornille Tranberg, “Data Ethies”, PubliShare, 13* Edition, 16,
Reference Books:

L. lan Foster, Ravid Ghand, Hon 5, Jarmin, Frauke Kreoter, Julin Lane, “Big Data amd Social

Science: Data Science Methods and Tools for Rescarch and Practice” , Chaponan asd Hall /CRC,
2™ Edition, 2020,

2. BEvron Ervurek, Uri Gilad, Vallinppa Lakshmanan, “Tata Governancee: The Definitive Gulde
- Prople, Processes, and Tonls tn Operationalize Dt Trostworthiness" Sl T UV el If"
Edition, 2021.

d. Loukides, Mike, Hilary Mason, and TN Puatil, “Ethies and Data Seience- Doing oo
Soienee” | Sebastopol, A OFReilly Medin, 2015 L

" N



4. Bandviz. Christiay, Kevin Hamilton, Karrie Karahalios, and Cedric Langbort, “Anditing Algo-
Fithums: Research Meibods for Detecting Diserimination on Internet Phatforms™, Compretational
Cualtors, 2014,

B Avanny, Mike, “Toward an Ethics of Algorithmes ; Coovening Observation | Probability and
Timeliness" Selence, Technology, & Human Values vol. 41 no. 1, pp. 93-117, 20106,

Web Links:

L. Etlsbes b Db Sebenees Bt/ Soorwannly ticevidhyincom  blos S2022 02 fet hics-in-data-science
and-proper-priviecy-nnd-usage-of-data /

2. Business Tnsights Harvard: bttps:/online bibsedo / blog poet /dats-ethies

3. Data Science Prolessionals; bttps:/ /emeritus.org/blog/data-science-and-nonlyticsdat a-scienne-

eoifse-carrichim

Evaluation Scheme:
Theory :
Continuons Assessment {A):

subject tescher will declare Tonchor Assesament criterin ol the start of senmester,
Continuons Assessment (B):

L. Two term tests of 10 marks each will be conducted during the semester,
2. Average of the moarks scored in both the tests will be considered for final grading.
End Semester Examination {C):

1. Question paper based on the entive syllabus, samming up to 65 marks.

e

2, Total duration allotted for writing the paper is 3 hrs. AGpa o ”‘-'.-f“‘x\
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Geo-Spatial Data Science(PECS8023T)

Teaching Scheme Examination Schema
Loctures @ 03 Hre fweek Term Test : 10 Marks
Credits - 03 Tescher Assesement ¢ 25 Marks

End Semn Eoxdm ; 05 Marks
Tetal Marks : 100 Mk

Prereqguisite:
1. Din Visualhzation
2. Machine Learning
3. Artificial Intelligence

Course Objectives:

This conarse will introduce students (o the feld of gompatiol data sclence, covening the hodangontal
concopts, tools, and technigues wsed to aoalyee and visnalize geospatial data. Students will gain
handson experience in working with geospathsd data aod applving datda seiencs methods o salve

realworld protdems.

OO | Course Outcomes Blooms| Blooms

Level Description

GOl | Apply tools and technigues used to analyze and vienalize | L3 Apply
geospatial deta
CO2 | Applying data sclence methods to salve real-workd problems | L3 Apply

with geospatial data.

CO% | Analyze geospatind large data models and ethical issmes. L4 Annlyze




Course Contents

Unit-1 06 Hrs.
Introduction to Geospatial Data: Introduction to Geographic Tnformation Systems (G15), Data
Collection and Sources, Remote sensing and satellite imagery, GPS data and tracking, network, Co-
ordinate systems and projections. Overview of peespatial dota: Coordinates; atributes, temporal
information: statie and dyuamlc dita, Spatial Data Types: vector and raster dota, network data, and

its GSD applications and Spatial Data Formats: shapeliles, geodatabases, Spatial data stroctures.

Unit-I1 08 Hrs.
Geospatial Data Modeling: Feature based approady poings, loes. polyvgon, owrve, surface. ge-
ometry collection: Algebra and ealeall of gqualitative spatial relations, topological relations ROC-8,
cardinal divections, Field based approach, Spatial regression, chustering, and optimization, Geostatis-
ties and spatial modeling. Prodictive modeling with gecapatial datn. Case study: Predicting property
values, Spatial Anudyss, Bufler ponlyas, spotind joams.

Unit-111 09 Hrs.
Linked Geospatial Datar Visualizing Linked Ceospatinl Dats, Chiorving Ceospatial Data Espressaed
in HDF, Transforming Geospatial Data into RDF, SPARQL, Tnterlnking Geespatial Data Sources,
Incomplete Geospatinl Information, Geospatial RDF stores, Geospatiol Knowledge Graphs, Question
Answering Engines for Geospatial Knowledge Graphs, choropleth mapping.

Unit-I'V 06 Hrs.
Geospatial Visuallzation: Introduction to data vissalization Bbrardes (eg, Matplothib, Folium,
Plotly). Creating basic maps and charts, enstomizing geospatinl visuslizations. creating maps and
charts, Customizing gecspatial visunlizations Python toolkits Geospatial Visvalizstion, Spatinl Data,
GI5, Geospatial Data, Geospatial Analysis. Data Visualization.

Unit-V 05 Hrs.
Data Ingestion & Big Data: Web scraping and APLs, work effectively with the goo spatin] lnrge

cintnsety,

Spatial Analysis: Spatial queries and operations

Unit-VI 05 Hrs.
GIS Software: Introduction to web :I:|ir||!|||i1:|£I tisial= [ I..I'Ilﬂl"'ll F:IpiHTl‘i-TI-E 215 uilrl:nmn: tEE' E\.‘
QGIS, AreGIS), Introduction 1o geospatial lbraries (eg, Ceopandas, Fioos, E.uhnpe]y}. HluJ 1

terpetive web maps, Geoapatial big dat andd disteibated computing. Machime Ilﬂnln)tl: 1) .I
¥

M



dittas, Geo Spatial Data Ethics, Ethical considerations in geospatial dats analysie

Text Books:

_.',-l

Dawid 8. Jordan, “Applisd Geospatin] Data Sclence with Python®, Association of Computing
Machinery, 1¥* Edition, 2023,

. Munolis Konbarakis, “Geospatial Dats Sclence! A Hands-on Appronch for Duilding Geospn-

tial Applleations Using Linked Data Technologhes™, Association of Computing Machinery, 1**
Editiom, S,

Hassan A, Karimi, Dobak Kurimi, “Geospatial Data Sclence Techniques and Applieations”,
CRC Press, 1** Edition, 2020,

Kang-Tsung Chang, “Introduction to Geographic Information Systems”, MeGraw-Hill Educa-
tiom, 4°" Edition, 2019,

Tyler Mitchell, “Web Mapping Hlustrated”, O'Reilly Media, 13 Edition, 2010,

Junalnn GQuanachandran, “Geospatial data enslysis on AWS", ACM Poblisher, 1*' Edition.
20123,

Reference Books:

1.

Chris Garrard, *Geoprocessing with Python”, Manning Publisher, 1*' Edition, 2016.

2, Paul Crickard, “Leaflet. js Essentials”, Packt Publishing Lid, Tustraled edition, 2014,

3,

Michael 1. de Smith, Michael F. Goodchild, and Paul A, Longley, “Geospatial Annlysis: A
Comprehensive Guide”, Wincheksea Press, 1°° Edition, M5

Web Links:

1. The Ultimate Guide to Geospatial Data Science, Geospatial Data Science Explained: A Full

Guide - Aya Data

Evaluation Scheme:
Thoory :

Coulinuois Assessment [A):

Subject teacher will declare Teacher Assessment eriteris at the start of spmester
Continmons Aszessinent (B):

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

2 Average of the marks scored i both the tests will be consilered Tor final gradiog

Eund Semester Examination (C):

L

2

Craestion puper based on the eptire syllabos, summing up to 65 marks. s [E_'r &
L - Tl A
'.IJ'- Pty sl e
Tustal claration allotied Tor writing the paper s 3 brs, | ' '
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Internship (INTCS8030L)

#

Practical Scheme
Practical : 20 Hrs. /week

Crredi

Examination Schems
Teacher Apasament © 150 Marks

End Sem Exum ; 150 Marks

Total

300 M arks

Course Objectives:

o Th expose technival students for the ndwstrial enviromment, allowing them bo gadn ceil-world

experience and develop into competent professionals.

o To provide opportimities to learn and enhance the practical technieal skills required oz priiles-

sional redes,

# To famiharze students with current technological developments relevant to their feld of study

# To develop technical writing skills for reports and projects.

s To introduce students to the respopsibilities and ethics of the engineeriog profession

& To devalop an understending of employes peechology, babits, sttitodes, and problem-solving

approaches.
]
| Blooams
Blooms|
CO Courge Dutcomes | Descrip-
Level
tiom
Apply the basics of science and engineering to systematically in-
O ) L3 Apply
vestigate and Interpret an engineering problei,
Build technical knowledge to enhance the problem-solving ap-
L [ Crisate
proaches for complex problem
Develop awareness pbout general workplace bebhavior and build
03 La Cramte
interpersonal and team =kills.
Develop logical reasoning, report writing, presestation and man-
CG‘I L,u 'I:rr'H-‘-“
ngerment skills
Unederstandiog of lifelony leaming processes Lhrough intermship
RS L2 1 Inelerstamd
T, ¥

B




Internships offer valuable educational and career development opportunities by providing students
with practical experience in their Beld of study. In Semester=VIII, students have two options for their
internship: Industry Internship and In-house Internship,

1. Industry Internship
Industry Internship Guidelines:

o The Traising and Plavement (T&P) cell of the institute will arrange internships for students in

imdustihes/organizations after the seventh semester.

o Students are expected to accept intermship offers regardless of the company, job profile, locstion,

wr stipend offered

# Alternntively, sivdenis can individually apply by submitting “Stodest Interaship Program Ap-
plication” (svailable on Institute Website) for Industry internships, sdbering to the prescribed
guidelines as fnllows:

I, Omly TEP department granted interosiip will be considered.
2. The ternship doratbon should be of minimom 12 Weeks.

3. Eoach student needs to take prior penmission from TEP department before procesding for
oy intermship opportunity on lbs/ Ter owi
d. Ench student will be momitored fwice {virtoally /thromgh onlie mestings) during the in-

ternship period in the presence of an industry mentor and the departmentsl Bsoulty mentor
and the concersed] TP

5. If any student wants to withdraw from the Internship, be/she can only be allowed within
two woeks of joining the sume, Such students will have to continoe the semester VI
academic activities regulacly along with Tn-house internahip.

Expected Activity in Industry Internship:

o Students may choose to work on innovation or entreprenedrial activities resulting in start-ups
or wndergo internships with Industry /NGO Government organtzations/ Micmo/ Small) Medinm
enterprises to prepace for the industry,

o Every student is roquired to proparo s filo contaiming doewmentary proafs of the aedivities done
by him/her. The evaluation of these activities will be dome twice (virtunally /through online meei-
fps) during the internship period by the committee constituted by the Heal of the Dopurt menst
which shull include Industey mentor, Eweulty mentor and Departmenst TSP Co-ordinstor (TPC).
The assesstnent criteria for contimons assessment is as per Table 4. A"‘f_ ﬁ,_‘q—k

& The ESE will be jointly evaluated by an chestey mentor, Boulty msnber il :!El..m:hﬁ - & |'L'_" A
| :

o
o
ﬁ

poordinator [TPC). The evaluation eritecis is as per Table 5




Tahble 4: Contimuons Assessment for Industry Internship

hsternahip Ohjec | Infernship Ex- | Professional Devel- | Indermnbip Prososntalbon (80
tives mimd Ganls (3 | perfence Skils | opauent and Groweh | Repory (30 | Marks)
Mnrks} Caincd / Enhanced {30 Minrks) hlnrks)

{30 Marks)

Table 5: Ewmlastion Criteria of Industry Tnteraship

Imternahip  Ohbjec- | Inberaslilp Ex- | Profesalons]l Devel. | Deiernship Pressntadien (30
tives med Gonls (3 | perksce Lkills | opment and Growth | Report (30 | Marks)
Mnrks) Cndmed ! Enboomeed {40 Marks} lirks)

(30 Marks)

Industry Internship Report:

o Upon eompletion of the internship, students shoulil prepare o compreehensive report that peflects
their observations and learnings during the ingernship period. Students can consult their Indus-
trinl Supervisor, Faculty Mentor, or TEP Co-ordinator/ (fficer for guidance on selecting epecial
topbes and problems for the report,

o The internship report will be evaluated based on the following criteria:
i Adoguacy apd purposefnl writeup.
ii. Variety and relevance of learning experience,
iil. Practical applications and eomnections with the fundamental theories and coneepts covered
itk the course [Semester 1 to VII).

2. In-house Internship

The in-hinse mternship provides students with resesrch-orlented opportunities to coltivate s
research mindset. It serves as an extension of the project completed in VI and VI semesters
{Project Stage-I & 1T} or offers new objectives provided by the department or research guide.

L The in-house internship can be pursued individually or s o group activity.
2. I extending & project from Stage IT, at least one student in the gronp must have participated
in Stage 1 & TI.

S 1 working on the topic offered by the department or in-house mentor, & group of fresh

stidents can form a team.
4. The masinim group siee 5 Bmited o four stadents

h. In case of extension of project stage 11 the ooteomes should be in the form of pog -
develupment ftechnolopy transfer long with patent and copyright [/ one ruaﬂurrﬂl pulﬁ?‘?ﬁ}

ticm [ UG care lsted jourmal feomference). Stiadents can work joiotly witlh sy HK '
a5 Aptppee”




funding ageney or industry. In such cases, a detailed project report shall be submitted af-
ter verification by the in-house mentor and ndustry /Tunding ageney mentor/authority. In
case of standalone/non-sponsored activity, Le. without any funding agency /industry eol-
laboration, the detailed project report shall be subinitted after verification by the in-house

(WL

6. If pursuing a Topic oferad by the department or me-howse mentor, the outcome of the
in-house internship shonld melude the publication of 4 research paper, preferably noan
SOT/Seopas/ VG0 carve listed /indexed  Jowmal /Conference. The dotailed praject veport
gt b sbamderedd and verified by the ju-hovse mentor

7. All the designated work shall be submbtted to the department in the form of & eport in
hardbound s well as =oft copy.

A, Evaluation Scheme:
I. Continuons Assessmaent:

{a] A loghook {as per Table 6] of the work doge mast be matoained by each group.

(b] Each in-house internship activity will be reviewed teice i the semester, In the frst
review (a5 per Table T), at least 40% work shall be completed including the topic
identification [/ introduction) scope of the work, lierature survey, problem definition
nod olgectives, The romaiming 605 of work shall be completed in che ssoond review
(s por Table 8) incloding implemnatations, ey Gwdings. publications &/ patosting
b eopyright &) product devlopment ote,

I1. End Semester Examination:

Fnd semester examination (as per Table 9} will be jointly evaluated by the facalty mentor

and an externnd examiner appobited by the HOD in consaltation with the COE.

. Assessment Formats:

Table 6 Log Dook Formeat

Br | Wenk (Start Dte: End Date) | Work Done | Sign ol In-house memior | Sign of Coordinntar

Table T: First Roociew

Topic ldentification & Validation | Litersiure  Survey | Problem Definition | O jeotiees
(20 Marks} (20 Wirrka) (20 Mnrks) (1% Bdarks)




Table 8 Secomd Reviow

Implomantation {20 Marks] | Publications (20 Marks) | Report (30 Marks) | Preseotation (15 Marks)

Table % End Semester Examination

Litermbura  Soe- | Objectives & lin- Heport, Puuu:g—
Topie Tdengiflendlon & | vey & Froblen | plesmomitation ur | Presemtatiog Lions Patlent /IFH
Widisdatian {0 Minrks| [efimdbimm (80 | Prodeet  Dowelop= | (F Marks) Dacuments {
Marks} ment (A0 Marks) hiarka)




