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Department of Artificial Intelligence and Data Science

Minutes of Second Board of Studies

The Second Board of Studies meeting of Department of Artificial Intelligence and Data Science was held
on 10" April 2021 at 10:00 AM in the GD Hall, Training and Placement Cell, S Manakula Vinayagar
Enginesring College with the Head of the Department in the Chair,

The following members were present for the BoS meeting

i No | Name of the Member with Designation and | Responsibility in the
; official Address Ao
Cir. J. Madhusudanan,
1 Profassor and Head, Chairman
Department of AIBDE, SMYEC.
Dr. M. Thangaraj, Subject Expert
2 Frofzssar & Head, LAcademic Coumsl
Madurai Kamaraj University, D.l'ladurm Mominee)
Dr. Chandra Moull B.V.5.5 R, T
3 Associale Professor & Head ﬁgfd EEPE“ -
Gentral University of Tamil Nadu, Tiruvarur, s
Tamil Madu, ool
Or. €. Muthu, : :
4 | Professor & Head, SHEgEEE Excpint
Loyola [ ﬂ”*‘:’ﬂ L‘:hmrlal imnver ity Nominea]
Dr. Mohanraj ‘I.I'langadachalum T -_.__ N
§ | Machine Learning Lead, R;me'”mw
Standard Chartered 85, Channai R AT
Dr. J. Uthayakiumar, Fostgraduate Alumnus
] Feszarch Head, inemingted by the
Genesys Academy, Puducherry Principal)
Or. V. Vijayalakshmi
i i Aggiziand Professor, Intemal Mamber
Department of AI&DS, SMVES
Dr. K.Kishore Anthuvan Sahayaraj
] Asgistard Profassor, Infemal Mamber
Ceparmeni of AIADS, SMVES
Frof. M. Ganesan §
g Azsistanl Prafessor, Intermal Member
Department of CSE, SMVEC
Pn':_f. M. Shanmugam
10 Assistant Profeaszor, Intermal Member
Department of CSE, SMVED
Dr. T. Gayathri -
1 Professor, _ Intemal Member
Departmant of Maths, SMVED
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Or. R. Slvakumar

12 Aszsociate Professor,

Cept, of MBA, SMVES

Prof. F..‘_Raiiawarl s
13 fdssociate Professor,

A, __| Bept. of English, SMVEC .

Dr. 0. Mohan Radheep il

14 Associate Professor, Inernal Member
| Dept. of Physics, SMVEC

Internal Mamber

Infernal Member

Agenda of the Meeting

1. Discuss about the Vision and Mission of B.Tech — Adificial Intelligence and Data
SCience.

2. Discussion and Review of first BoS meeting.

3. To disguss the sludents admitted in the Academic Year 2020-21 (Firal Year)

4. To discuss and approve the syllabi for Il to IV Semesters under R2020

Reguiations for UG Programme B.Tech Artificial Inteligence and Data Science for
the students admitted in the year 2020-21.

3. To discuss and approve Evaluation Systems.

6. To discuss and approve the syllabi for Professional Electives of IV semester and
Open Electives offered to ether depariments

7. Todiscuss and approve the panel of examiners,

8. Any other item with the permission of chair.

Minutes of the Meeting

Cr. J. Madhusudanan, Chalrman, BoS openad the meeting by welcoming and Introducing
the external members, to the internal and co-opted members and thanked them for
accapting to become tha member of the Board of Studies and the meating thereafter
daliberated on agenda lems thal had been approved by the Chairman.

Item:1 Gof approved for Mission statement and Vision statement (given in Annexure -
1)
ltem:2 Discussion and raview of the first BoS,
lem:d Discussed about the details of the admitted students for academic year 2020-
2021 (given in Annexure = 1),
ltem:4  Syllabi from 0l 1o 1V semesters for the B.Tech = Arilicial Intelbgence and Data
Science approved with the following suggestions.
i} In Probability and Statistics, suggested to add IQR, Hypotheis testing,
AMONMA, Empirical rule and suggested a book “Practical Statistics for Data
Scientist” and alse recommended fo rename as *Probability and Statistics
for Data Sclance”.

i) In Algorthm Design and Analysis,- in Unit-ll suggested to add Activity
Selection Problem and in unit-V Dacidability and Undecidability concepls.

i} Im Fundamental of Artificial Intelligence, suggested to change the subject
name as Fundamentals of Artificial Intelligance.

iw} In Basic Maching Leaming Techniques, Swap the unit-ll and uni-iil
SBuggested o add performance metrics in unit 1l and (1.

vl In Discrete Mathematics and Automata, suggested to change the subject
name as Discrete Mathematics and graph theory and keep automaia
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subject in professional elective by removing the data mining,

vi) In Data Visualizetion, recommended to use Python libraries instead of R for
the second and third units.

vil) In Advanced Machine Learning Techniques, suggested to add Hidden’
Markov madel in Unit-1 and Light GEM in unit-11

wili} In Data Visualization Laboratory, recommended 1o use python instead of R,

The above corrections are approved by BoS members and the details are
given in Annexure - |1,

Itern:5 Discussed about Evaluation Systems and got approved,
Itamrﬁ Discussed about the Professional electives of IV semester and Open elactives

opted by the students from IV to VIl semester and gave the following
suggestions.

i} In Principles of Data Analtics, suggested to remove 57 unit, and to
infreduce the basics of R programming in Unit-1l to .

i} In Building Blocks of Arificial Intefligence, recommended to rename the
subject name as Soft Computing and swap Unit-l and Unit-11.

iy In GPU Computing, CUDA Programming can be added.

iv} Secripting Language can be moved to fifih semester and In lourth
semeaster Microprocessors and Microcontrallers can be added.

v} Data Mining subject can be removed and Automata and Compiler Design
can be added,

The above corrections are approved by BoS members and the details are
given in Annexure - IV,

em:7 Discussed about panel of examiners and got approved (given in Annexure - V).

ttem:8 Sugpested fto incorporate the case study in fifth unit in the fortheoming
SEMesiers.

The meeting was concluded at 12:00 PM with vote of thanks by Dr. J. Madhusudanan Head of
Department, Arificial Infeligence and Data Science.

Mame of the Member with
SlNo | Designation and official | Re=Ronsibiliy
Address t-the

Dr. J. Madhusudanan,
1 Professor and Head, _
Department of ALLDS, Chairman
SMVEC.

Dr, M. Thangara,

a Professor & Head, Subject Expert ey =
Madurai Kamaraj University,
Madurai, ! =
Dr. Chandra Mouli :

PV.S.5R, §)
3 | Associate Professor & Head | Subject Expert | )/ TR 1 | r

Central University of Tamil fritegne (oAbt rorde
Madu, Tinevaner, Tamil Nadu. .

Signatuwre
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Dr. T, Muthu, iy
4 Professor & Head, Subject Expert 5 LT
Loyola College, Chennai,
or. Mohanraj
Vangadachalam, ; -
5 | Machine Learning Lead, ’“gm“' Cwerda :«I-{'
Standard Charlered GES, P
Chennai.
Owr. J. Uthayakumar,
' Research Head, ]
g Genesys Acadanmy, Member
Puducherry,
Or. V. Vijayalakshmi
= Assistant Professor, Internal i 4
Depariment of AlLDS, Member L |
SMVEC I
| Dr. K.Kishore Anthuvan
Sahayaraj :
i Aszsistant Professaor, 'I'.lrzﬂmngzl
Cepariment of MEDS,
. SNVED
Prof, M. Ganesan
g | Assistant Professoe, &'EW”;ZLF
Department of CSE, SMVEC
Prof. M. Shanmugam
10 | As=sistant Professar, mm‘t'.:lr
Department of SSE, SMVEC Ll
Dr. T. Gayathri
1 Frofessar, Intemal
Department af Mailhs, Membear
SMVED
Dr. R, Sivakumar
12 | Associate Professor, L
Dept. of MBA, SMVEC
Prof, P. Rajeswari
13 Assnciate Professar, Iinl l:ernl Elr
Dept. of English, SMYEC -
Or. O. Mohan Radheap v
14 | Associate Professos, Sisimber
Dept. of Physics, SMVEC
; e \\ <
| B, J. Madhusudanan,
ROD/AIBDS
Chairman-BoS5 (AI&DS)
i cum Principal

Chairman Academic Council
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Academic Curriculum and Syllaki B-2020

KNOWLEDGE REPRESENTATION AND L
REASONING
MR {Commen to EEE, ECE, CSE, IT, ICE, MECH, CIVIL.
CGE, BME, Mechatronics)

Hrs
45

= -
a D
w0

Course Objectives

¢ Toinvestigate the key concepts of knowledge representation (KR) techniques and different nofations.
s Tointegraie the KR view a5 knowledoe engingening approach to model erganizationa knowledge.

s Tontoducs he study of entologles as a KR paradigm and applications of ontologies.

s Tounderstand vanous processas based on its contaxt technigues,

= Tounderstand process, knowledge acguisdion and sharing of ontology

Course Dutcomes
After complation of the course, the students will be able fo
COn - Analyze and design knowledge based systens intended for computer Implementatcn. (K3)

C07 - Aeguire thearetical knswledge about principles for logic-based aprasantalion and reasoning. (K2)
CO3 - Ability to understand knowledge-engineeing process. (K2)

CO4 - Abdily to implement The process according to the context. (K3}

CO5 - Leam the process, knowledge acquisifion and sharing of antslogy. (K2)

UNIT | EVOLUTION OF KNOWLEDGE REPRESENTATION {9 Hrs)

The Key Concepts: Knowledge, Representalion, Reasoning, Why knowledge representation and reasoning, Role
of logic. Logic: Historical backgraund, Representing knowiedge in logic, Vaneties of logec, Nama, Type, Measures,
Unity Amidst divarsity

UNIT | ONTOLOGY AND ITS CLASSIFICATION {9 Hrs)

Ontology: Onfological cabegories, Philosophical background, Top-level categones, Descriing physical entities,
Defining abstractions, Sets, Colleclions, Types and Calegores, Space and Time.

UNIT Il KNCWLEDGE REPRESENTATION {9 Hrs)

Knowisdge Represenfations: Knowledge Engineering, Representng struches in Fames, Rules and data, Dbject-
arenled systems, Matural lEnguage Semantics, Levels of repraseniation.

LUNIT IV PROCESSES, CONTEXTS AND AGENTS {3 Hrs)
Processes Times, Eveniz and SHustions, Classification of processes, Procedures, Processes and Histores,
Concurrent pracesses. Computation, Constraint satisfaction, Changse Contexts: Syntax of contesds, Semanlics of
contaes, First-order reasoning in contexts, Modal ressoning in contests, Encapsudating objects in confeds

UNIT ¥V KNOWLEDGE SOUP, ACQUISITION AND SHARING (2 Hrs)
Knowiedge Soup: Vegueness, Uncersinty, Randomness and lgnorance, Limitations of logie, Fuzzy bogsc,
Monmonotonic Logic, Theores, Models and the wordd, Semiclics. Knowdedge Acguisdion and Sharing: Sharing
Ontolaghes, Conceplual  schema,  Accommodating  mulliple  paradigms,  Relaling  different  knowledge
representations, Languasge patterns, Tools for knowladge acquisiion

Tesxt Books

i. John F. Sowa Thomson Lesning “Hnowledse FMepresentstion logical, Philescphical, and Computationsa
Foundations”, Course Technology Inc. publcabon, 19809,

2. Ronald J. Brachman, Hedor J. Levesque, "Knowsedae Repreaantstion and Reasoning”, Morgan Kaufmann; 15l
edition, 2004

3; Ellean Corniall Way "Knowedge Representation and Metaphar” Spanger, 121 edition, 1991,

B.Tech. = Aificia Intefligence and Data Scienca
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Academic Curriculum and Syllabi R-2020

Reference Books

L1
Z,

3
4.

5

Travor Bench-Capon, ‘Knowledge represantation: an approach io arfificial intelligence”, Academic Press, 2014,
Yulia Kahl, Michael Gelfand “Knowlsdge Represantalion, Reasoning, and the Dasign of inteligent Agents The
Angwer-Set Programming Approeach”, Cambndge University Prese; 1st edition, 2014,

Arthur B. Markman, "Knowledge representalion” Payehology Press; 1st edition, 1958

Sanida Omerovic, Grega Jakus, V. Miluinede, Safo Tomadié “Concepis, Oniologias, and Knowledge
Representation” Springar; 2013

Eernhard Mebel, Gerhard Lakemeysr “Foundafions of Knowledge Represeniation and Reasoning” Springer,
1994,

Web References
1.

2. hips:iinptel ac.infocourses! 1 03 0EM 081061407
3. https: Mo youtube, comivatch TvsknGydiPAG

COs/POs/PS0s Mapping
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Academic Curriculum and Syllabi B-2020

INTRODUCTION TO DATA SCIENCE
Uz20ADOAD2Z {Common to EEE, ECE. CSE, IT, ICE, MECH, CIVIL,

CCE, BME, Mechatronics)
Course Dbjectives

»  Toleam the basics of data sdence

= Tosnable tha students to understand e statistics and probability.

¢ Towurdderstand the toals in developing and visualizing data

«  Togan good knowledge in the appheation areas of data scence

= Tonculsate the percetving, ethics surmounding prvacy and acting of dafa science applications.

=
= =
o T
a0
-
@

45

Course Dutcomes
After complelion of the course, the sfudents will be able 1o

GO - Explore the fsndamental concepts of data science. (K2)

QO - To understand the Mathematical Knowledge for Dala Scence. [K2)

CO3 - Visuslize and present the inferance using vanious tools. (K3)

COd - To expose the different cpporunities in Industries, (K3)

CO5 - Leamn bo think through the ethics surrounding privacy, data shadng and decision-making. (K2)

UNIT | INTRODUCTION TO DATA SCIENCE {9 Hrs)
Defnilion — Blg Data and Data Sclence Hype — Wy data science — Geiting Past the Hype — The Current
Landscape — Whao is Dala Socentist - Data Scenco Procass Chendsw = Delining goals = Retfieving data — Data
preparation — Data exploration ~ Data modeling — Presentation,

UNIT I| MATHEMATICAL PRELIMINARIES {3 Hrs)
Probability: Probability ve. Statistics — Compound Events and Independence - Condiliona Probabilily - Probability
Distribidion. Deserptve  Stalisties: Cenfrality Messures — Vanability Measures - Interprebng Variance -
Characterizing Distibutions. Comelation Analysis: Correlation Coeficient = The Power and Signikcance —
Detection Periodicilies,

UMNIT I DATA SCIENCE TOOLS (9 Hrs})

Introduction to Dsata Science Tool = Data Cleaning Tools = Data Munging and Modelling Tools = Diala Visualization
Toods — Toolz for Dala Science

UNIT I INDUSTRIALIZATION, OPPORTUNITIES AND APPLICATIONS (9 Hrs)
Data Economy and Indusirialization = Inboduction: Data Economy, Data Industy, Data Services - Dala Science
Apolication: Introduction, Gensral Applicalion Guidance - Different Domain — Advedising — Aerospace and
Astronomy — Ars, Creative Design and Humanities = Bicinformadics = Consulling Sendces — Ecolegy and
Enwranrmen] — Ecommerce and Fetad - Education — Engineering — Finance and Economy — Gaming.

UNIT ¥ ETHICS AND RECENT TRENDS {9 Hrs)

Data Science Efhics — Doing gopd data science = Owners of the data - Valuing different aspects of privacy -
Getting informed congent - The Five Cg = Diversity = Inclusion — Fulure Trends.

Text Books

1. Davy Cielan, Amo 0. B. Meysman, Mohamed A, “introdecing Data Sciencs”, Manning Publications Co., 15l
edfion, 2013,

2. (Chirag Shah. "A Hands on Infroduction to Data Sciance”, Cambridge Uinhvergity Press, 2000,

3. SinanOzdemdr, "Principles of Data Sclence”, Packt Publication, 2016,

4.

D J Pafil, Hilary Mason, Mike Loukides, "Ethics and Data Sdence”, O Reilly, 15t edition, 2018

Reference Books

1. Hocter Guerrero, “Exced Dafa Analysis: Modeling and Simulation”, Spanger Intemational Publishing, 2nd
Edition, 2015

2. Paul Curzon, Peler W, Mc Owan, "The Power of Computational Thinking®, Wadd Sclentific Publishing, 2017.

3. Steven 5. Skiena, ‘Deia Scance Design Marwal', Spring Infemational Pubkcation, 2017,

4, Raendra Akerkar, Priti Shnivas Saja “Intefigence Techniques for Data Scienca”, Spring Intemalional
Puizfication, 2016

B.Tech. — Arificial Intalligence and Data Science
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Academic Curmculum and Syllabi R-2020

5, Lengbing Cao "Data Science Thinking: The Mext Sciendific, Technological and Economic Revolutien”, Spring
Intermatinal Publication, 2018,

Webh References

1. itpsfessss youtube combfwatch Pv=-ETOATmXXFO&ab_channel=adureka®h2 1
2. HHps s fvatpolnt. comfdata-scence

3 hittps e coursera. crgfbrowes efdata-scienca [

COs/POs/P50s Mapping TP I
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Academic Curnculum and Syllabi B-2020

PRINCIPLE OF ARTIFICIAL INTELLIGENCE AND L T P € Hrs
U20ADOX03 MACHINE LEARNING 1 D0 0 3 4%
{Gommon to EEE, ECE, CSE, IT, ICE, MECH, CIVIL, CCE)
ﬂnurm Objectives

To understand basic principles of Arificial Intafigence

To leam and design Knowledge repreaseniation

To understand the concept of reasoning

To master the fundamenials of maching learning, mathematical framework and learaing algoerilfms
Te understand the renforcemant end statisticad leaming.

Course Qutcomes

Alter complelion of the course, the sfudentz will be able fo

CO1 - Underztand foundational principles of anificial intelliganca. (K2)

COZ2 - Understand formal methods of knowledge representation. [K2)

CO . Undasstand the fundamental izsues and challenges of Reasoning. (K2)

COd - Analyze the underying mathematical relationships with Machine Learning algorithrms, [K3)
COS - Apply various models for Artificial Inteligence programming technigues. (K4)

UNIT | INTRODUCTION (3 Hrs)
Introduction te AriSicial Intelligence - Ardificial Intelligence Problems -Timelines of Arificial Intelligence -
Produslion Syslems - State Spece Represantation - Branches of Arificial Inteligence - Application of Adificial
Entesigencs.

UNIT | KNOWLEDGE REPRESENTATION {9 Hrs)
Knowledge Managemant - Types of Knowledge - Knowledge representation - Approsches to Knowladgs
representation - lssues in Knowisdge representstion - Knowledge base. Firsl order Logic = Frames —
Concapiual Dependency,

LUINIT Ill REASOMING (9 Hrs}
Types of reasoning - reasoning wih Fuzzy Legic - Rule based Reasaning - Diagnasis Reasoming
UNIT IV LEARNING {2 Hrs)

Types of Learning - Machine Leaming - Imtelligent agents - Associalion Learmning: Apnon Algorithm - Case
Study: Cuatomer Sequence and SCADA Application — k-Means Cluslering - Fuzzy Clustering - Cluster
Similarity

UNIT V REINFORCEMENT AND STATISTICAL LEARNING {8 Hrs)
Markov Decision Problem - Hidden Markow Model - Linear Classifier - decision Trees: Random forest - Bayesian
Hiatwark — AN - ANM Learning process - Types of Network = Perceptron - REF Network - Case studies: Character
recagnition.

Text Books

1. Anand Hareendran S, Anand Haresndran, And Vinod Chandra 5.5, "Artificial Intalligence and Machine
Leaming” PHI Publication, #0114

2. Tom M. Michell, “Machine Learing”, McGraw-Hill Science, 1997,

3. Peter Hamington, “Machine Leamang in action”, Manning Publication, 2012,

Reference Books

1. Charu O. Aggarwal "Data Clessification Algorithms and Applcalions”, Chapman & Hal'CRC Data Mining and
Knowledge Discovery Series.

2 Andreas C. Mueller and Sarsh Guido, “Introduction to Machine Learming with Python”, O'Reilly Medha, Inc. Firsi
Edithon, 20186,

3, Ersry Wall, Rera Barhani, and Agoelos K. Katsaggelos “#Machine Leaming Refined Foundations, Algorithms,
and AppBcations’, Cambridge University Press, 2016,

4. Shai Shalev-Shwarlz and Shai Ben-David, "Undemstanding Machne Leaming: From Theory to Algarithms”,
Cambwidge University Press, 2014,

B.Tech. = Adificial Intelligence and Data Science
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Academic Curriculum and Syllabi R-2020

Web Resources

1. htps:tesnw coursera.ongileamimachina-learning

7. htipsiiml-cheatshest readthedocs iofen/latestiregression_algos himi
3. htlps:imachineleamingmastery. comia-dour-of-machine-learming -algorithms

COs/POs/PE0s Mapping

PR EE

Program Specific
il Program Outcomes (POs) bl st (Ps0s) |
8] 02 | PO3 | PO4 | POS5S | POS POB | POS | PO10 | PO11 | POA2 [ PSO1 | PSO2 | PS03 |
BENE RSN 1] - - - - - - 2 2 2 |
2 |1 |2 |2 -1 - = | = | = 1 1 -
3 F's -4 1 2 - - - - - _ 3 1 T: i
4| 3 | 2 |2 |3 | = S = = i 5 i
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Acadamie Curriculem and Syllabi R-2020

DATA SCIENCE APPLICATION OF VISION L T P C Hrs
UZ0ADOX04 [Commeon to EEE, ECE, GSE, IT, ICE, MECH, CIVIL, CCE, BME, 1 0 0 3 45
Mechatranics)

Course Objectives

«  Te understand the sapabilty of a machine to get and anatyze wisua infemation and makedecisions
«  Tolearm mathods and algosithms Tar Vision

= Tolearn how (o use deep |learning for Vision lasks

= Tounderstand the neural network concapts

»  Tostwdy the real world applications wsing computar vision

Course Dutcomeas

After compledion of the course, the sludents will ba ahle lo

01 - Understand the methods and algorithms for image processing, (K2)

CO2 - Apply object detection and segmentation concapts for image processing. (K4)

CO3 - Apply scalable algorithms far lange datasats in vision. (K4)

COd - Analyze desp learning and noural nebwork architectures for image and video processing, (K3)
CO5 - Apply vision-based solutions for specific real-world applications. {K4)

UNIT | IMAGE FUNDAMENTALS {2 Hrs)
Pixels - The Building Blocks of Images - The Image Coordinate Systern - RGE and BGR Ordering - Scaling
and Aspect Ratios, Image lers - Gagsslan bBlur - Median fiter - Dillation and erosion - Gustom fllers - Image
thresholding - Edge detection - Sobel adge detector - Canny edge detactor.

UMIT Il OBRJECT DETECTION AND SEGMEMTATION (3 Hrz}
Image Features - Hamiz corner defection - Local Binary Palterns - Image slilching - Segmentation; Contour
datection - The Watershed algafhm - Sueper pixels - Normalized graph cut

UNIT Il MACHINE LEARNING WITH COMPUTER VISION {8 Hrs)
Data pre-processing - image translafion through random cropping - Image redalion and scaling - Applcations of
rriachine learning for computer vision - Logistic regression - Support vector machings - K-means cluglenng.

UNIT IV IMAGE CLASSIFICATION USING NEURAL NETWORKS {9 Hrs)
image Classification Basics Types of Leaming - The Deep Leaming Classtbeation Pipeline - Introduction fo Mowral
Metworks - The Perceptron Algorithm - Backpropagation and Mulli-layer Networks - The Four Ingredients in a8
Meural Nebwork Recipe - Weight Inflialization - Gonstant Inflalization - Uniform and Normal Distributions - LeCun

Uniform and Mormal - Understanding Comvolutions - CNN Building Blocks - Comman Architectures and Training
Patierms.

UNIT ¥ COMPUTER VISION AS A SERVICE (2 Hrs)
Compuler vision as a service — architecture - Develaping a server-client model - Computer vision enging

Text Books

1. Rafael C. Gonzalez, Richard E. Woods, “Digital Image Processing”, Third Edition, Pearscn Education,
2005,

2. Mian Sonka, Vaday Hlavas, Roger Boyle, “Image Processing, Anafysis and Machine Vision™, Third
Edition, Cengage Leaming, 2007.
3, Gary Bradskl, "Leaming OpenCh™, First Edition, 2008,

Reference Books
1. Alok Kumar Singh Kushwaha, Rajeev Srivastava, "Recognition of Humans and Their Activili esfar
Videoa Survedlance”, 1G] Giobal, 2014,

2. Yingi Tian, Arun Hampapur, Lisa Brown, Rogerio Feris, Max Lu, Andrew Senior, " Event
Delection, Query, and Fefrieval for Video Surveillance”, 1G1 Global, 2008,

3. Matthew Turk, Gang Hua, “Vision-based Interaclion”, First Ediflon. Morgan Claypool, 2013,

4, lan Goodfellow, Yoshuo Bengio, Aaron Counville, "Deep Learning (Adaptive Computation andbachine
Lesrning seres)", MIT Presa, 2017.

5. Fan Jiang, “Anomalous Evenl Detection from Survellance Video™, ProQuest, 2012
B.Tech, = Artificial Intelligence miﬂaﬂa Science
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Academic Curmiculum and Syllabi R-2020

Weh Resources

hlips e kaggle comfearn/compuier-vision

htipsimachinelearningmasteny com/whal-lz-compuier-vision!
hiips:Messow udemy. com/coursepythoncd

hitips: M, analdicsvidhya comlblog201 gi03fepency-funclions-computarwision-pyihan/
https e, yourtisbe. combvatehPr=NE 1 PCpADWK OEab_channel=Programmingknowledge

Ko LEALF T

cos/POg/P50s Mapping

Program Specific
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Academic Curmculum and Syllabi R-2020

DATA SCIENCE APPLICATION OF NLP L T P & Hrs
LR2OADGTOS (Common io EEE, ECE, GSE, IT, ICE, MEGH, CIVIL, CCE, BME, 17 0 0 3 45
hMechatronics)

ﬂaurs:a Objectives
To nfroduce the fundamental concapts and techniques of Natural language Prozeszing (MNLP)
To analyzing words based on Test procesiiong

¢ To analyzing words bazed on Maorphology

= To examine the synlax and language modsing

«  Toget acquainied with symiax and samantics

Course Outcomaes

After complelion of the course, the sfudanfs will be alie fo

CO1 - Uimderstand the principtes and process the Human Languages such as English using computers, (K2)
CO2 - Creating CORPUS linguistics based on digestive approach (Text Corpus method). (K2)

CO3 - Demonsirate the techniques for exd-based Frocessing of MLF with respect fo morphology. (K4)

GO - Parform POS tagging for a gien natural language. (K3)

CI04 - Check the syntactic and semantic comectness of seniences using grammars and laballing. (K3}

UNIT | INTRODUCTION TO NLP {8 Hrs)
Intraduction o varnows levels of natural language processing, Ambiguities and computalional challenges
in processing varous natural languages. Introduction to Real life applications of NLP such as spell and
grammar checkers, informalion extraction, and machine tranzlation,

UNIT i TEXT PROCESESING {9 Hre)
Characker Encoding, Word Segmentation, Sentence Segmentation, Infreduction o Corpora, Corpora Analysis.

UNIT Ill MORPHOLOGY {3 Hrs)
Inflectional and Dervation Morpholegy, Morphaological Analysis and Genaration using Snite siate transducers,

UNIT IV LEXICAL SYNTAX AND LANGUAGE MODELING (9 Hrs)

introduction 1o word fypes, POS Tagging, Maximum Entropy Maodels fior POS tagging. Multi-word Exprassions- The
rle of language models, Simple M-gram models. Estimating parameters and smoothing, Evalualing langussge
maduats,

UMIT W SYNTAX AND SEMANTICS {9 Hrs)

Infraductssn b phrases, clauses and sentence atructure, Shallow Parsing and Chunking, Shallow Parsing with
Condificnal Random Fields (ZRF), Lexcal Semantics, Word Sense. Disambiguation, WoardMel, Thematiz Roles,
Sermnanlic Role Labelkng wilth CRFs. Applications of MLP.

Text Books

1. Dan Jurafsky, James H Martin, "Speech and Language Processing”, Thind Edition, Preatice Hall, 20138
2. Emily Bender, “Linguistics Fundamentals for NLFY, Morgan Claypool Publishers, 2013,
3. Jacob Eisanstein, Tntroduction ko Natural Language Processing”, MIT Presg, 2018,

Refarance Books

1. Chriz Manning, Hnneh Schustze, "Foundations of Statistical Matural Language Procassing”, MIT Press, 1989

2. Crle Howard, Hobson Lane, Hannes Hapke, "Matural Language Processing in Action” Manning Publication
2019

3. LiDeng, Yang Liv "Deep Leaming in Matural Language Processing” Springes, 2018,
4. Tom Hoobyar, Tom Dolz, Suzan Sanders, "HNLP The Essential Guide to Meurc-Linguistic Programming”, William
Morrow Paperbacks, 2013,

5, Kate Burion, *Coaching With MLP For Dummias”, Wiley, 2011,

Web Resources

1. httpsdmachmeleamingmastery. com/naturak-languagse-processing!
2. hilps Mowardsdalascence. comiyour-guide-to-naturaHanguage-processing-nip=taa2 51181
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3. hitpefwanw.nlp.comfwtiat-is-nlpd

COs/POs/PS0s Mapping
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UZ0ADOTOS ARTIFICIAL INTELLIGENCE APPLICATIONS LT
{(Commeon to EEE, ECE, GSE. IT, ICE, MECH, CIVIL. CCE, BME) 3 0

Course Objectives

T study the basic design concapt of AL

Te understand the Machine leaming concapis

Ta leam the concept of Dpep leaming and &2 applications

Ta leam the concept of RP&

Te scqisne the skill to design a chatbol usng MLP

Ch ]
w0
T
@

U I B

Course Dulcomeas

After compietion of the course, the sludenls will be able to
COA - Apply the concept of data science. (K4)

G002 - Linderstand the concept of Machine leaming. (K2}
C03 - Understand the concept of Deep Leaming. {K2)

GO4 - Apply the design ideas in RPA, [K4)

CIO5 - Make use of MLP concepts to creake chafoot. (K3)

UMIT | INTRODUCTION {9 Hrs)

Introduction = Alan Turing and Turing test - The rse and fall of axpert system - technologlesl drivers of modem Al -
Structure of Al - Data: types of Data - Big Data - Database and other tools - Diata Process - Ethics and Govemnance
- Data terms.

UNIT I MACHINE LEARNING {9 Hrs)

Machine leaming - Standard desiation - the normal distibution - Naive Bayes Classifier - K-Nearest Mesghbor -
Linear regression - K-Means Chestenng

UNIT [l DEEP LEARNING {8 Hrs)
Deep Leaming - Difference between Deep Laaming and Machina learning = AMN - Backpropagation — RRMN — CHN
= (3AMN - Deep Learning Applications - Use Case: detecting Alzheimer's Disease - Deep Learming Handware - \When
to usa Deep Leaning ¥ - Drawbacks of deep leaming.

UNIT IV ROBOTIC PROCESS AUTOMATION {9 Hrs)

RPA - pros and eons of RPA - Determine the right funclion te aulomate - sagess the processes - RAP and Al - RPA
in the raal warkd,

UNIT WV NATURAL LANGUAGE PROCESSING (9 Hrs)

Challenges of MLF - Understanding How &1 fransiated Language - MLF n real World - Voice Commence - Virkeal
assisiants = Charlbal - Fulure of MLFP - The Future of Al

Text Books

1. Danied Jurafsky, James H. Maitin, “Speech and Language Procassing” Third Edition, 2004,

2. 5. Kanimozhi Suguna, M. Dhivya, Sama Paiva, “Artificial Inteligence (A1) Recent Trands and Applications” CRC
Press, 2021,

3, Mavin Sabharwal, Amit Agrawal, "Cognitive Vidual Assistanis Using Geogle Dialogfiow” Apreas, 2020,

Reference Books

1. Durkin, J,, "Expert systems Design and Develapment”, Macmillan, 1504,

2. Peter Jackson, “introduction to Expert Systems”, Addison Wesley Longman, 1998,

3, Amir Shevat.” Designing Bots: Creating Conversational Experiences” OReilly, 2017. .

4, Ani Das and Rashid Kran "Bulld Better Chatbots: A Complete Guade o Gelting Started with Chatbots™
Agress 2017, )

5. Akhil Miftal “Getting Started with Chadbots: Leam and créate your own chalbot with deep understanding of
Artificial Intelligence and Machine Leaming® BPE Publications, 2015

Web Resources
1. hipsihesw javatpoint. comdapplicalion-of-ai
2. hips:ipytorch. orgfutorialsbeginnes/chalbol_tuonial html

B.Tech. — Atificial Intelligence and Data Science
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3. hitps fhwenw mygreatisaming comogbasics-of-building-an-artificial-intelligence-chatbol!

4. hitpsfocs i edulcoursealeledrical-enginesnng-and-computer-science/E-0 34 -artficial-ntaligence-iall-
2010Mecture-videosfiecture-J-reasoning-goal-trees-and-ruie-based-expent-systems/

5. hitp weaw um sl edui~joshicimsis4 B01chapt1 1.hm
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ENGINEERING COMPUTATION WITH
U13ECOa1 MATLAB

Course Dbjectives

= Toundersiand basic represantation of Matrices and vectors in MATLAB

¢ Toleam various pregramming structures in MATLAB

= To siudy Bt inoznd user defined funclions in MATLAB.

= Te become comeersant with 20 gz well as 30 graphics in MATLABR

¢ To make a Graphical User Intedace (GUI) in MATLAB in order 1o achieve infaractiviy

Course Outcomes

Adter complbetion of the courss, students will be able to

CO1 - State the basics of MATLAB (K1)

COZ - Explain how to work with matrices, and their operations (K2)

CO3J -Use ihe MATLAR fundlions relevant io communicalion angineanng, (K3}

CO4 —Demonstrates vanous file operations In MATLAE (K3)

CO8 - Applying the plolling capabdities of MATLAB effectively to wanious systems. {K3)

UNIT | INTRODUCTION TO MATLAB (BHrs)
Menus & Tool bars, Varnables - Matrices and Vectors - initializing vectors - Data lypes- Functions = User
defined funclions - passing arguments - wrifing data to a file-reading data fram a fike - using functions with
vectors and matices- celf arrays & siructures - Strings - 20 strings-5tring companng - Concatenation -
Input and Crutput statements - Seripd liles

UHNIT Il LOOPS & CONTROL STATEMENTS (3Hrs)
Introduction; Relational & Logical operations - Example programs - Operator precedence - Conirol &
Decision statements- IF - IF ELSE - NESTED IF ELSE - SWITCH - TRY & CATCH - FOR -WHILE -
MESTED FOR = FOR with IF statements, MATLAB program organization, Debugging methods - Error
traoping using eyalklastern commands.

UNIT lll PLOTS IN MATLAB & GUI (IHrs)
Basic 2D plots, Labels, Line style, Markers, plot, subplot, LOG, LOG-LOG, SEMILOG-POLARCOMET,
Grid axis, labeling, fplod, ezplol, ezpolar, polyval, expoding figures, HOLD, STEM, BAR, HIST, Intaractive
ploting, Basic Fiting Interface = Polyfit - 30 plots = Mash - Contour - Example programs. GUI - Creation
Fundamentals = Capluring mouse actions

UNIT IV MISCELLANEOQUS TOPICS (% Hrs)
File & Diractory management - Nativa Data Files - Data import & Exporl - Low Level Fie W0 — Directory
managament - FTP Fila Oparations - Time Computations -Date & Time — Format Cooversions - Dale &
Time, Funchons - Piot labels - Optimdzation - zera Finding - Minimizafion in one Dimension - Minimization
in Higher Dimensions- Practical Issues. Differentiation & Inlegration using MATLAB, 10D & 20 Data
Interpolation

UNIT ¥ SIMULINK & APPLICATIONS {9Hrs)
How to create & run Simulink, Simufink Designing - Using SIMULINK Generating an AM signal & 2nd
order systemns - Designing of FPAVR & HWR using Simulimk - Creafing a subsystem in Simulink.
Applications Programs -Fregquency response of fillers, Open Loop gain of OPAMP, /P characteristics of
BT, Plotting the graph betweean Breakdown voltage & Daoping Concantration,

B.Tech. — Artificial Intelligence and Data Science
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Text Books
1. RudraPratap, Gefting Started with MATLAB 5.0, 1% Edition, Oxford University Press-2004

2. Duans Hanselman ,Bruce LitleFisld, “"Mastaring MATLAB 7, Pearson Education Inc, 2005
1. Wilkam J.Palm, ‘Infroduction to MATLAB 5.0 for Engineers”, McGraw Hill & Co, 2001,

Reference Books

1. M.Herniter, “Programmeng in MATLAR", Thamson Learning, 2001

2, John Okyeraflila, “Electronics and circuif analysis using MATLAR", CRC press, 1990
1. K. Bharma, ‘MATLAB Demustifyied’, Vikas Publishing House Pvt Ltd. 2004

Web References

1, htips:ffwves mativaocks. comdproductsfmatlai: kml

2. https:ffeww tuloralspoint.comimatlabindex. him

3. httpshwanw cmuedu'compulinglsoftwarelallimatiab’

4,  hitps:fetms engin umich.edu/CTMSAndsx_php ?aux=Home

COs Mapping with POs and P30s

Program Cutcomas (POs) gwmfﬁfF:ﬁﬁ
“O% o1 [poz| Po3| PO POS | POS| POT| POB| POS| POT0| POTT| PO1Z | PSO1 | PSO2| PS03
cot| 2 |2 ] -|z2|3a|-|-[-7]- . - 2 1 2
ﬁ 2 2 - 2 3 i & 2 = 5 1 >
CoO3 | 2 2 = 7 3 o = . = . i _ > " 2
cos | 2 | 2 > Z = = - == 0F |3 :
Bos[ 2 (2] -1 205 |- || -|-1-1 =1+ T=
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SENSORS AND TRANSDUCERS L T
M (Artificial Intelligence and Data Science) I 0

= o
w0
=
@

Course Objectives

el 1o know the methods of measurement, classification of tranaducers and to analyze armor
Ged exposed fo Efferent fypes of resistive transducers and their application araas

To acquire knowledge on capacitive and inductive transducears.

To gain knowledge on vanety of ransducers

Taintroduce aboul advancements in sensar lechnology,

Course Outcomes

After compledion of the course, the shudents will be able fo

CO1 - Understand the concepts of classification of Transducers. (K2}

CO2 - Familiar with the warking of resislance Transducer. (K3}

CO3 - Familiar with the principle and warking of vanous Inductive and Capacilive transducer. {H1)
CO4 - Abde to design signal conditioning cincuit for various fransducers (K1)

CO05 - Able to identify or choosa a transducer for a spacifiic measuramant application, (K4)

UNIT | CLASSIFICATION OF TRANSDUCERS {9 Hrs)

General concepts and terminctogy of measurement systems, Iransducer classification, general input-
culpul configuration, sialic and dynamic characteristics of a measurement system, Statistical analysis of
measuremant data,

UMNIT Il RESISTANCE TRANSDUCERS (8 Hrs)
Resistive fransducers: Polentiometers. mefal and samiconductor strain gaugss and signad condifioning
circiits, strain gauge applications: Load and torque measwrernent, Digilal displacemant sensces,

LUNIT Il INDUCTIVE AND CAPACITIVE TRANSDUCERS (9 Hrs)
Tramsducers: = Principle of aperation, consiructicn detgils, charactaristics and apgplications of LVDT,
Induction potentiometer = Variable reluctance transdwecers — Synchros — Microsyn — Prncipla of
operation, construction details, characteristics of capacitve transducers — Diffarent types & Signal
Conditioning — Applicalions - Capacitor microphone, Capacive préssure sensod, Proximity sensor.

UNIT IV OTHER TRANSDUCERS {9 Hrs)
Pieroetectrc transducers and their signal condifioning, Seismic transducer and s dynamic response,
photosleciric transducers, Hall effect sensors, Magnetosiriclive fransducers. Eddy current ransducers.
Hall effact transducess = Optical sensors, |G sensor for temperaiure — signal condifioning - circuits,

Intraduchan b Fiber optie sensors = Tempergture, pressure, flow and level messurament wsing fibser oplic
SENS0TS

UNIT ¥ SMART TRANSDUCER {9 Hrs)
Introduction to semiconductar sensor, malenals, scaling issues and basics of micro fabrication. Smart

sensors Intelligent sensor, Mems Sensor, Mang-sensors, S0QUID Sensors,- Environmental Monitoring
PENSOrs

B.Tech. — Artificial Intelligence and Data Science
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Text Books

1. Doebedin E.0, and Manik D.N,, "Measurament Systams”, Bih Edition, MoGraw-Hill Education Put,
Lid., 2011,

2. Meubert H.K.P., Instrumant Transducers — An Intreduction to their Pedformance and Design, Oxford
University Press, Cambridge, 2003,

3. Heuberd H K P, Instrument Transducers = &n Infroduction to their Pedomance and Design
Clarendon, OxfordZnd edition JacobF raden - 2010

4. DoshlinE. O "Measurement Syslem Applications and Design”, TMH, Sth Edition, 2004

Reference Books

1. BelaG. Liptak, Instrumeant Engineers' Handbook, Procass Measurerment and Analysis, 4th Edition,
Val 1 ISA/CRE Press, 2003

2. BelaG. Liptak, Instrument Engineers' Handbook, Process Measurement and Analysis. 4th edition,
Wol.2 ASME PTC 2018

3, D Patranabis, Sensors and Transducers, 2nd edition, Prentice Hall of india, 2010. E.A,

4. John P. Banbiey, Prindples of Measurement Systems, Il Edition, Pearsan Education, 2000,

Web References

1 wraew elecincaldu com

2 https:ffnptel ac.incoursas 10810814 7Y

3. hitpsifwaw youlube comiwatch hv=1uP TypeZ zyo

COs/PO=/PE0: Mapping
cO J Program Outcames (POs) B ;:ﬂlgu'?“r:f f:;gfr
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4] 2 3 - v 2 - - = 1
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uzoIc o402
(Artificial Intelligence and Dala Science) 3 o o 3 45

Course Objectives
& Toundersiand the use of tfransfer funchon modeds for analysis physical systems and introduce the
conirod system components.
To provide adequate knowledge in the fime response of systems and steady siale error analysis

s To accord basic knowledge in obtaining the open loop and closad—oop fraquancy respanses of
syslems

To inlrodusse stability analysis of control systems.
#  Tointroduce compensation technigue.

Course Outcomes

After complalion of the course, the sfudents will be able fo

CO4 - Categorize different types of system and identify a sel of algebraic equations to represent
and modsl a complicated system into a more simpéified form. [K2)

COZ2 - Parform time domain analysis of vardous models of linear system (K3}

CO3 - Do freguency domain analysis of varicus modals of Enear system (K4}

CO4 - Delermine and analyse the stabifty of the system {HK4)

CO5 - Design the compensation techrique thal can be used 1o stabilize control systams, (K3)

UNIT | SYSTEM CONCEPTS {9 Hrs)

Types of system - open loop systems, closed loop systems, Basic alements in contral system -
Mathematical models of physical system: Differential equalion- fransfes functions of simple slectrical

networks — D.C and A C sarvo molor = Mechanical system- Translational and Rotational system — Block
diagram reductan technigues = Signal flow graphs

LNIT Il TIME RESPONSE ANALYSIS {9 Hrs)

Standard test signals -Time response of firgl and second order system, Tima domain- specifications-
Ganeralized arror seres = Steady state error and error constants

UNITII FREQUENCY RESPONSE ANALYSIS (9 Hrs)

Frequency response of the system = Cormelabion between time and frequency responsa — Gain and
Phase margin = Bode pht, Polar Plat,

UNIT IV STABILITY AMALYSIS {9 Hrs)

Characteristics equation - Location of roots in 8 plane for stability — Routh Hurwitz criterion - Roat locus
constiuction — Nyquist stability criterion,

UNIT V COMPENSATION NETWORKS {8 Hrs)

Introduction 1o compensation networks - Lag, Lead and Lag Lead networks - Effect of providing Lag, Lead
and Lag-Lead compensation on systern pafomance and design using bode plot

Text Books

1. Magrath | J and Gopal M, Contral System Engineenng, New Age intemational Pyt Lid, Sixth Edition,
207

B.Tech. — Artificial Intelligence and Data Science
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2. Ogata K, —Modern Contrel Enginessingl, Prentice-Hall of India Pyt Lid_, New Dalhi, Fiftn Edikon,
2015,

Reference Books
1. Morman S Mise, Control Systern Engineering , John Wilsy and song, ing., Seventh Edition, 2015
2. Benjamin C Kuo, —&utomatic Control Systemsl, Prentice Hall India Pyt, Lid, Ninth Edifion, 2013

3. Smarajith Ghosh, —Control Systems Theory and Applicationsl, Pearson Education, Singapore, Sidh
Edition, 2015

4. Richard C. Dorf, Robert H Bishop, —Maodern Conlral Systemsl, Pearson Education, Twefih Edition,
2017

Web References

1,  https: flecturenctes infnotesiB5 7 3-note-for-control-sy slem-enginesning-cae-by-gyana-ranjan-tiswal
2. hitps:ifenaiw. srmartaworld cominotesiconirol-sy stems-pdf-nates-cal

COs/POs/IPS0s Mapping
|CDJ Program Cutcomes (POs) Eﬁ?ﬁ;f%‘;ﬂ;
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HAEREANFAFIENEIERERE. 1 1 ] -
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MEDICAL ELECTRONICS L T P C Hrs
UZ20BEMO401 [{Cammon to EEE, ECE, CSE, IT, ICE, CCE, MECH, 3 0 0 3 48
Meachatronics, AIEDS)

Course Dbjectives

= To gain knowledge aboul the various physalogical paramelars messuramants
To understand the varnouws bischamical and nonelecldcal sensors

Ter sbudy about the assist devicas

To gain knowledge on surgical equipments and telamalry in healthcare

To understand the concepts of recent advancements in healthcars

GCourse Qulcomes

After compiatiaon of the course, the studentz will be able to

CO1 - Explaln the efectro- physiological parameters and bio-potentials recording (K2)
C02 - Measure the biochemical and non-electrical physiological paramelers (K2)
CO3 - Interpred he various assisf devices used in the hospilals (K1)

CO4 - Identify physical medicine methods and biolalemalry (K3)

C06 - Analyss recent trends in medical instrumentalion (K3)

UNIT | ELECTRO-PHYSIOLOGY AND BIO-POTENTIAL RECORDING {9 Hrs)

Sources of bio madical signats, Bio-potantials, Bio potential eectrodes, biological anplifiers, ECG, EEG,
EMG, PCG, typical waveforms and signal charactaristics

UNIT Il BIO-CHEMICAL AND NON ELECTRICAL PARAMETER MEASUREMENT {2 Hrs)

pH, P02, PCOZ, Colonmeter, Blood flow mater, Cardiac oulpul, respiratory, blood pressure, temperature
and pulse measurament, Blood Cell Counters.

UNIT Il ASSIST DEVICES {9 Hrs)

Artificial kidney, Dialysis action, hemodialyser unit, membsane dialysis, portable dialyser monitoring and
functiona| parametera, Heart-Lung Machina,

UNIT IV PHYSICAL MEDICINE AND BIOTELEMETRY {9 Hrs)
Diathermizs - Shorwave, ulbrasonic and microwave type and their applications, Surgical Diathermy,
Bictelemetry - Single Channal and Multiple Channel,

UNIT ¥V RECENT TRENDS IN MEDICAL INSTRUMENTATION {9 Hrs)

Telemedicine, Insulin Pumps, Radio pill, Endo-microscopy, Brain machine interface, Lab on a chip,
Cryogenic Technigue.

Text Books

1. Leslie Cromwell, “Biomedical Instrumeniation and Measurement”, Prentice Hall of India, Maw Delh,
2014,

2. Whandpur, R.5. "Handbook of Biomedical Instrumentation”, TATA MceGraw-Hill, New Delhi, 2017,
3. John GVabster, “Maedical Instrumentation Application and Design®, Third Edition, Wikey India | 2012,

Reference Books

1. Joseph J.Cam and John M.Brown, “Introduction to Biomedeal Equipment Technology®, John Wiley and
Sons, Maw York, 2071.

2. RuAnandanatarajan, “Biornedical Instrumentation and Measurements”, Second Edition, PHI Learning,
2016

B.Tech. — Artificial Intelligence and Data Science
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3. Mandeep singh, “Introduction to Biomedical Insirumentation”, Second Edition, Prentice Hall of India,
Maw Dalhl, 2014

4, Shakti Chatterjes, Aubart Miller, *Biomedical Instrumantation Systems”, Cengage Learning, 2012
5. CRaja Rao, Sujcy KGuha, " Principles of Medical Elecironics and Biomedical Instrumentation”,
Universities Press, 2010

Web Refarences

1. hitpsuiwasw, nap. edufread2 1794 /chapter’T

2. htips:ihwesw. embs org/sbout-biomadical-enginesringlour-areas-ol-researchidiagnaslic-therapetic systams
3. httpe:/nptel. ac.infcourses/ 12711061 27106138/

4, medicnensl.comiseriptfmainan. aspParticlekey=6414

8. hitps:{fwww. verpwellhealth com/cardiopulmonary-bypass-machine-used-for-surgery-3157220

COs/POs/PS0s Mapping

cOs Program Outcomes (POs) ;‘:g:::ff;;g:]
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TELEMEDICINE L

U20BMOS0Z o ommon to EEE, ECE, CSE, IT, ICE. CCE, AIKDS) 3
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Course Objectives:

To understand the classification of felemetry

To gain knowledge sbout biotelemalry panciplas

To know about the applications of telemeatry in vanous fields
T prowide the idea about the valus of telemadicine

¢ Toknow the various applicalions in eemadecing,

Course Qutcomes:

Aftar completion of the course, the stedents will be able o

CO1 - Categarize [he telemetry syatems [K2)

202 - Understand the principles of bisteleretny in tranamission of biclogical signals (K3)
CO3 - Apply the varous Biotelemetry applications for diagnostics (K3)

CO4 - Acquire clear ides aboul the fundamentals of telemedicine [K2)

COS - Kmow about vanous apolications of elemadicing (K3)

UNIT | INTRODUCTION TO TELEMETRY (9 Hrs)

Basic systerm, Classification, Non elecirical telemetry systems, Mechanical and Pneumatic type, Voltage
and Current telemeiry systems, Local fransmitters and Cornwerters, Fraquency lelemelny system, Power
Lire carrier communication (PLCC),

UNIT I BIOTELEMETRY {9 Hrs)
Radic Telametry principles, FM, Al, PCM. Transmission of biclogieal data throwgh radio telemetry.

UNIT Il APPLICATION OF BIOTELEMETRY {9 Hrs)

Wireless Telemetry - Simgle Channal and Mulfi-channel Telemalry systems, Multl Patient Telemetry,
Imptaniable Telemetry Systems, Ambulatory patient monitoring.

UNIT IV FUNDAMENTALS OF TELEMEDICINE {9 Hrs)

History and advancements in telemedicine, Benafits of telemedicine, Functional Block of a telemedicine
system. Use of computers in distance mode of healthcare delivery, Familiarizing with technology of

telemadicine, scanner, electra stethoscops, datas reception equipment Scope for lelemedicine,
Limitations of telamedicine,

UNIT ¥ APPLICATIONS OF TELEMEDICINE (2 Hrs)

Telemadicine in  Meuroscience, Telecardiology, Telepathology, Telepediatics, Telepharmacy,
Telepsychiabry and mental health, Webarinany.

Text Books

1. Marilyn J. Fiald , “A Guide fo Assessing Telecommunications in Health Care®, Fourth Edition,
Academy Press 2011

2. Bashshur , B L. , Sanders, J H and Shannan, G, "Telemedicine: Theory and Prachce”, Eight Edition,
Sprnger, 2014,

3. Oiga (EOT), Ferre Roca, M. Sosa, “Handbook of Telemedicing”, Third Edition, 105 press 2009,

Reference Books

1. Bemmel, JH. van, Musen, M.A (Eds). "Handbook of Medical Informafics”, Second Edition, Springer,
2010,

2. Simpsocn, W, "Video over IP. A praclical guide to technology and applications™, Minth Edition, Focal
Press, Elsevier, 2009,

3. Ferrer-Roca, ©., Sosa-ludicissa, | "Handbook of Telemedicing”, 105 Prass, 2012

B.Tech. — Arificial Intelligence and Data Science
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4, Marriz, A.C, "Essentials of Telemadicine and Telecara”, Eight Edition, Wiley, 2017

£, Wotton, R, Craig, J., Pattarson, V. (Eds.), “Introduction to Telemedicing”, Fifth Edition, Royal Socialy
of Medicine Press Lid., 2014,

Web Resourcas

1. htipadlen wikipedia. orgiwiki/Bictelamatry

2. htipsffwww who int'goe/publicationalgos_talemedicing 2010 pdf
1, htpsffessew nchi. nlon_nih.gow'pmctarticlea/ PMCSE27T 31

COsPOsIPS0s Mapping

[ g Program Dutcomes (POs) Qf:?:ﬁ“fffsgfp
Po1| Po2| Poa| Poa| Pos| Pos| Po7 | POB | PO | FO10| PO11| PO12| PSO1| PSD2| PSO3
1] 3 | - 214 «1 3] == : - 3
TR e e bt e o= | - 1 ; ;
3 3 2 3 P 2 1 - 1 - 2 = 1 E: &
¥ |3 | 2 | v |2 | £A1 ~faA]=+]| 2 : 1 -
1 3 ) 3 ) 2 1 - 1 - 2 | - 1 - -
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COLLEGE VISION AND MISSION
Vizion
To be globally recognized for excellence in quality edecation, innovation amd research for the
transformation of ves to serve the sociely.

Mission
M1: Quality Education:
To provide comprehensive academnic system that amalgamates the culling edge technologes
with best practices,
M2 Research and Innovation;
To foster value- based research and innowation in collaboration with industries and institutions
giobally for creating indellactuals with rew avanuas.
n3: Employability and Entreprenaurship:
To inculcate the employability and enfreprensunal skils through value and skill based raining.
Md: Ethical Values:
Tao insdill deep sense of human values by blending socisfal rightecusness with academic

prefesaionalism for the growth of society.

DEPARTMENT VISION AND MISSION

Vision

incorporating the Data Sdence skills and applying the acguired analylical knowledge in
the hetercgenacus domains through Artdicial Inbeliegencs
Mission
M1: Understand Data Science:
Amabgamation of Programming Knowledge, Mathematical Skl Set and Frnosledge of Business
Domains to fece the challanges of the resl world reduernamient
MZ: Applying the Acguired Knowledge:
Incudcating the spii of applying the acquired knowledge, innovalion and creallvily among
students to wark in heterogenecus domains.
M3 CGapstone Project:
Providing forism (o cary Gul a capstons project through collaborations with the industries
M4 Be socially beneficial and other moml concams:
Inspiring the educafional exporience in the field of application development and ensura the
design, princple and athic to b Tollowssd n e sacialy
W5; Continuous Learning for keen Initiative:

Affording conbnuous leaming in the fisld of curent trends in Arilicial Intefigence and Data
Soenca for kean initative and enterprise Moused,

: ,}-.,_\\‘—“”
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PROGRAMME OUTCOMES [FOs)

PO1: Enginearing knowledge:
Apply the knowledge of mathemalics, science, engineerng fundamentals, and an engineering
spacialization to the solution of complex enginearing problams.

POE: Problam analysis:
ldentify, formulate, research literature, and analyze complex engnesring problems reaching
substantialed conclusions using fosl principles of malhematics, natural sdences, and
ENgINSaTing SCiences,

PO3: Design/devalopment of solutions:
Design solulions for complex engineering problems and design syslem components o
processes that meet the specified needs with appropriate consideration for the public health
and satety, and the cultural, secietal, and emarcamental conssdarations.

PO Conduet investigations of complex problema:
Use research-based knowledge and research methods including design of experments,
analyeis and interpretation of data and synthesis of the ormalion to provide valid conclugians

POS: Modern teol usage;
Create, ssbect, and apply appropriale techmgues, resources, and modem engineenng and 1T
toods including pradiction and modekng o complex engineering activities with an understanding
of the limitatons.

PO The engineer and society;
Apply reasoning informed by the contexteal knowledpe o assess socielal, health, salely, legal
and cullural ssues and the consequent responsibilites relevant fo the professional enginesering
prachce,

POT: Envircnment and sustainabilify:
Understand the impact of the professional engineenng solullens in socefal and environmental
cantexts, and demanstrate the knowledose of and need Tor sustainalde development

PO48: Ethics:
Apply ethical prnciples and commit o professional ethics and responshiliies and norms of the
englneering praciice.

PO Individual and team work:
Funclion effedively as an irdividual, and as a membsr or leader in diversa teams, and in
mudticescipfinary settings.

PO Communication:
Communicate effectvely on complex anginearing activities with the engineering community and
with society at large, swch as, being abls to comprehand and weite effective reports and design
dacumentation, make effective presantationg, and give and recaive dear instruchons

PO11: Project management and finance:
Demonstrata knowladga and understanding of he engiresning and managemant principles and
apply these o one's own work, a5 3 mamber and leader in 3 tearm, o manage projects and in
multidieciplinary anvironments,

POA2: Life-long leaming:
Recognize the need far, and have the preparation and ability to engags inindependant and lifie-
long learning in e broadgest comext of lechnological change,

Thr .f'"*-u&\ L T
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PROGRAM EDUCATIONAL OBJECTIVES (PEDs)

FPEOQ1: Acquiring the data:
To create an essential knowledge for extracting data from heterogeneous domains

PEC2: Infarmation Inferrding and Knowledge representation:
To equip the student with knowledge, through different programming skills and creating a

knowdedge régresentation for the Inferred data, so thet i can be applied in the real time
SCANAro.

PECS: Design method:
Ta enable the shedent as a Data Analys! by deshgning a right Machine Leaming algonthm and
seamless programming skil 1o solve any so of application.

PEOQ4: Sy=tematic Enhancemeant:
Ta prowvkde them with & keen knowledgs on currant trends and 1o enhance (15 impact
penodicaly on the existing applications to meet the future scanario.

PROGRAM SPECIFIC OBJECTIVES (PS0s)

P30 1: Mathematical Foundation and Data Procuring:

To utilize the knowledge of Mathematical concept in procured Data from vanous Data
SOUrCas,

P30 2: intellect Applications and Research Technologics:
To ullize the techpical concepls, ideas, methodologies and the naw emerging
technologies in Arificial Intalbgence and use this knowledge in their analytic skill to
golving the current and future Data Analytics real ime applicalions.

P30 3: Developments of Real Time Applications:

To utilize the knowledge acquired and create a forum fo camy out a capstone project
thraugh eollaborations with the industines

5 m\\=d
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STRUCTURE FOR UNDERGRADUATE ENGINEERING PROGRAM

S1.Ma Coursse Category Breakdown of Cradits
1 Humaniies and Social Soences (H3) 7
2 Basic Sclences(BS) 16
3 Engineering Sdances (ES) kL.
4 Professionad Core (PO &7
] Professional Ebedives (PE) 18
& Cipan Electives (OE) |

[
T | Projpect Work and Intemshig 12
a Employability Enhancement )
Courses (EEC)
& Mandalory courses (MC) Z
Total 164

SCHEME OF CREDIT DISTRIBUTION — SUMMARY

Credits par Semeastar Total
Sl.No Course Calegory Cradits
Popmfm)mw| v |w f Ll [ Wil
1 Hurnanitie= and Social Sciences = i 1 3 | 1 1 o7
| {H3)
2 Basic Soences(B5) J|aj413)3]=]- 16
3 | Engineering Schences (ES) 1410 - - - 35
4 Professianal Cane (PC) 4 |4 | B |22 8| 3 &7
5 | Professional Eleciives (PE) = d 13| 3| 3| 6 18
8 Ohpen Electives (OE) - = 1T 3| - B
T | Prajeci Woark (PW) -1 -] -] =}-}-12]¢% 10
] Inkarnship (PA) Trr N e EEN R e (i 2
8 Employability Enhancement ' = : =
[ Courses (EEC)* I
10 | Mandalory Courses (MC)* Yy SRl T (RS M A . =
Total | 18 J- 21 |33 |22 |2 (24 | 20| 18 164

** EEC and MC course Credits are not indluded for CGPA calculation

,}_/;\%\ \ s
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SEMESTER - |
al. Pericds Max. Marks
c Code Course Title Catego Credits
No. | Cuwte e =TT TP CAN [ ESM | Toi
Theo —_—
Engineering Mathematics — | 7 10
1 LZ0BET1M Cabtilis and L Algebra BS 2120 3 25 B i
2 L20ESTIT Elasp:: E'."':tE'i':""‘l. nd ES a|lojo 3 25 75 100
3 LIZ0EST125 | Digital System Design ES 310090 3 25 75 100
4 | uzoEsTizr | EoR g es |afofo| 3 | 25 | 75 | 100
5 UZ0ADTI01 | Fundamental of Data Science | PC 3jo]0 3 25 Ta 105
Practical R
6 | UzoESP12E | System Design Es |o|o|z2| 1 50 100
Cmpﬂﬁr Programming - | I
) LZ0ESF12E | Laboratory (Progremming in ES g|o)2 i S0 100
£}
Fundamental of Data Sceence
& Li2oAanP1td Laboratary P |02 1 50 50 100
Employabliity Enhancement Course
9 | U20ADC1xX | Certification Course-| | EEC |ojofa| - | 100 | [ 100
| Mandatory Course Er
10 | UzDADM101 | Induction Program | M [-]-]-] - - 1 - -
| 18 375 G2a 800
SEMESTER -1l
sl Periods |, Max. Marks
Co Code G Title Catig redits
No, | “OU™=® e LTI TPI CAM | ESM | Totl
Thezory
Emngineering Mathematica —
1 LEH0BST215 | (Multiple Integrals and ES 2(2|0 3 25 7h 100
Transfoms |
| Computer Programming — |1 7 100
2 | VEOEST2%3 | (programming in Pythan) s i, B 4 il ?
Data Shruchune and |
3 U20EST245 | i ES a|o|o 25 75 lﬂf_
4 LZ0EST24T | Object Oy Druamerd ES o0io 3 25 7S | 100 |
G-nr-m:u.ltﬂ and
<] LI20EST248 Communication Networks ES 010 3 25 Ei-] 160
Databaze Management 5
G J L2oanTz2oz 5 3 FC 3|0|d 3 24 75 | oo
Practical
| Computer Programming = |I
7 LZ0ESP244 | Laboratory (Programming n ES Do 2 1 50 101
. Pyihon) i
Casla Slruchse and
B LIZOESF248 Applications Laborat ES glojz 1 a0 50 10
Ciatabase Managament
g Lz2oa0P202 Syslems Laborst J PC 0|02 1 50 50 100
EmphMHm'Enh:nnmemﬂmrs.e
10 | U20ADCE | Certification Coursa-il EELC ojojfa4 - 100 - 100
11 LnanS201 | S0G 1* EEC |Dfo |2 - 100 - 100
Mandatory Coursa
12 | U208DM202 | Ervironmental Seence | mc_ [2]o]O] - 100 = 100
| 21 GO0 1EI:IEI

* Skl Developmeant Courses (SO0 1) are to be selected from the Kt gived in Armexure W
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SEMESTER =1l
al, Course : Perlods . hiax. Marks
Course Title Catego Credits
Ne. Code YTE CAM |ESM | Total
Theory
Prababdity and Stetistics for
1 UZORETIAIT Data Scence Bs 21210 3 35 75 1060
Softeare Engineering and 7
F LZOESTISS Agile software Devel il ES | i 3 25 5 100
3 | UZDESTI64 | Operaling system Inlemals ES 2101 0 3 25 Th 160
Algarithm Design and
4 U20EST 365 Analysis ES 3100 3 25 Th 100
Fundamentals of artficial
..._ﬁ UZ0ADTIOR Intslligence PG |00 3 25 75 100
Biasis Machine Leataing
3 L20A07304 Techniques P 21210 3 25 5 100
Practical _
7 | U20H5P301 | General Proficiency — | HS oflalz 1 100 a 104
& | U20BSPIZE | Statistical Laboratory BS 0| 0] 2 i §0 | 50 | 100
Algorithm Design and
8 UZOESP366 sl Lad \ ES oo 2 i £ i) L R{i4]
Ariificial Infelligence
10 | U20ADP3I3 |\ ooy PC 0|02 1 50 | 50 100
Basic Machine Leaming
1| U20ADPI0S | o0 e | aboratony pc |ojoj2 1 50 | 50 100
Employabdity Enhancement Gourse
12 LIZDADCIRX | Cerification Course-i| EEC o|o|4 - 100 - 100
13 | U20ADSWeE | SDC 2 EEC Jojfof2 - 100 - 100
Mandatory Coursa
14 | LU20ADM30E | Physical Egucation [ MC_[oJo[Z2] - 100 | - | 104
23 750 | 880 | 1400 |
SEMESTER = |¥
31 Course Periods | | Max. Marks
No| Code Gourse Tithe Category | T 1775 | 1 AN | ESM | Towl
Theary
Digerete Mathemakes and
1 LFEABST432 Graph Theory B3 210 3 25 75 100
2 | UGADT405 | Data Visualization PG Jl0]| 0 4 ] ] 100
Advanced Machine Learning
3 | UXDADT406 Technlques PC 2120 3 25 75 100
4 | UZ0ADTAD7 ﬁ“;f:n‘”"'ﬂ“ andDechslon | L |3 o| 3 25 | 75 | 100
5 | U20ADEAXX | Professional Elective - | PE_ |3 0 3 25 | 75 100
6 | L2k | Dpan Elaclive - | QE {00 3 25 Th 100
Practical
T | U2OHSP40Z | General Proficiency =1l HS (o] 2 1 100 Q e
Cata Vismhzalion
L20ADP405 Labarslony FC old|2 i 50 i 1040
Sdvanced Machine
S | U20ADP408 | Learning Techegues FC ojog2 1 50 &y 100
Laboratony
Expert system and Decision
10 | UdaDP407 Making Lat toey FC gjoa|2 1 &0 S0 100
Employability Enhancement Course
11 |UEDaDC4xs | Cedification Coursely EEC glojl 4 - 100 - 100
12 | U20AD8403 | SOC 3° EEC oo 2 103 - 104a
Mandatory Cowmrss bl : R
13 |UZDADMAQA | MNational Service Scheme | MG |0 | 0] 2 - 00 | - 100
— 22 700 | 600 | 1300

B.Tech. = Artificial Inlelligence and Data Scence
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* Skl Developunanl Courses (SOC 7 and 5O0C 3f are do be selected from the lsf given fo Arnexors I

SEMESTER -V
5l Periods | Credits Max. Marks
Course
No Course Title
% | code Caemon T e CAM |ESM | Total
Theory
1 | U208S5T551 | Operationsl Research BS 2120 3 25 75 100
2 | U20a07T508 | Deep Learning PO 212|0 3 25 | 75 100
3 | UZ0ADTS08 | MLP and Chatbot PC_ 1300 3 25 | 78 100
4 U20A0TS10 | IaT Systems and Analylics P 3100 3 25 75 100
& L20ADEEXY | Professional Elacive - il PE 310| 0 3 25 75 100
B | W20xX05xx | Open Elaclive-ll QE |01 0 3 ] &% 1 7% 100
Practical
T | U20ADPS0d | Deep Learning Laboralory PG 1] 1 o0 a0 100
B MLF and Ghatbat
g L20ADPE0S Laborato FC al| 2 1 50 &0 100
laT Systarms and Analytics
9 | W20ADPS510 el PC 0l 2 1 50 50 100 |
Employability Enhancement Courss
10 | A0ADCERY | Cardificalion Course-'V EEC [ - 100 | - 100
11 | UZ0ADS504 | Foresgn Languagel IELTS EEC |(o0fo]Z - 100 | - 100
12 | Lz0ADgS0s | T IBSenation Sidhe using eec |o|olz| - 100 | - 100
Mandatory Course
13 | U20ADMS0S | Indian Constitution [ mc_[2[0]0 - 100 - 10
21 600 | 600 1200
SEMESTER —¥1
=], Periods Max, Marks
No Course Code Course Title Category L{T|P Credits AN [ESM | Tokal
Theory
Ciata Scence and ds
23 25 5 100
1 LE2DALTE Application PG 4|00
2 LIZDADTEIZ | Al &nd Autormation PG 3|00 3 25 5 100
3 | uanapreyg | FebebisProcess Auomalion | pe  1aigfo| 3 [as| 75| 1mm
—a_|_UZJDADTB14 | Web Technology FC__|3]|0]0 3 25 | 75 | 100
5 | UZOADESAX | Professanal Electiive - il PE 3100 | 23 ¥4 100
] LZEMoaxy | Open Elective - I HE Jjofo | 25 74 100
Practical
Dizta Soencs and its
100
T U2040PE11 s plication Laborat P ojol2 1 IEEI 50
Al and Automiation
af 2 1 50 &0 100
8 | U20ADPEIZ | | o 1=~|: 0
Robofic Process Automation
o | 100
9 | L2040P813 | T 5o Sheratory PC  |ojoj2| 1 50 |5
Employability Enhancement Course _
10 | LEGADCERN | Cedification Course-Yl EEC Ol0|4 - 100 - 100
11 | U20ADSEDE | Foreign Language! IELTS EEC Dfjo)=z : plil] - 1040
12 | U20ADSE0T | Technical Seminar EEC 0Djojz - 100 - 100
13 | U20ADSE04 HI'-"TEL.'MUELE EEC = | = - - | 100 - 100
Mandatory Course
| Essence of Indian Traditional 'l - 100 " 100
14 | UZ0ADMEOG | oo MG 200
21 TOO | GO | 1200
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SEMESTER - Vii
Periods Blax. Marks
51 Courss
Courge Title Cale Credits
Ho Coda = LITI|P CAM E':" Taolal
Theory
1| U20ADT715 | Robotic and Automation PC ajolo 3 25 | 75 | 100
Big Data Tools and
2 | U20ADTTI6 | rorriauns PC alolo 3 25 | 75 | 100
3 | uZoADETXY] Professional Elective — W PE alal b 3 25 75 100
4 UEDKHDHEimeEhﬁi«-:-W OE (ol o 3 25 | 75 | 100
Practical
5 |uzoHsPrga | Business Basics for Hs |olalz| 1 |4100| - | 100
Entrepreneur
Big Data Tools and
6 | U20ADPT14 | L8 -5 Labaratsi PC oo 2 1 0 | S0 | 100
Fobatic and Automation
7 uzw:rpﬂﬂ_ Lishorssory olal 2 1 S0 | 50 | 100
8 | UpoaDP71E | ComPrehensive Viva- pc |o|o|l2| 1 | 100 100
Project Waork
o | U20ADWTOY| Project Phase — | PN DO 4 2 [0l - 100
Intermsahdp ¢ inplant
10 | U20ADWTOZ| £ 2 P oo D 2 100 | - 1 100
Mandatory Course
11 | U20ADMTO7| Professional Ethics MG |2|0)]0 0a. | - 106
20 | 700 | 400 | 1100
SEMESTER - Vil
sl Coutie Pericds Max. Marks
; Course Title Catego Credits
No.| Code it N e | Esm | Total
Thaory
Block chain and
1 | U20ADTE1T PC ofo 1 75 | 100
Cryptography e s
2 | UZDADESRXX | Professional Elective-W | PE |30 0 3 25 | 75 | 100
3 | uzoADEBXX | Professional Elective-%1] PE |30 0 3 25 | 75 | 100
Practical
B Entrepreneurship
20HSPEDM HS |(ofo| 2 1 100 | - 100
4 |u il
Project Work
5 | UZ0ADWED3] Prosect Phase — 1| Pw_JOl0]16] & | 40 | 60 | 100
Employability Enhancement Course
6| U20ADS309 | NFTEL/MOOC mc |-|-]- = 00 | - | 100
18 a65 | 245 | 8OO

"_“J-f"k,\'\\ e
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ANNEXURE -1

PROFESSIONAL ELECTIVE COURSES (18 CREDATS)

::;. Course Coda Coursa Title
Professional Elective = | (Offered in Semester V)
1 | L20ADEL01 Automata and Compiter Design
2 | U20ADE4AD2 | Principles of Data Analytics
3 | L2bADEADD Soff Computing
4 | UZDADEADS | GPU Computing
__5_ LZ0ADEADS | Microprocessors and Microcondrollers
Professional Elective — Il (Offered in Samester V)
1 | UZDADESDS | Big Data Analylics
2 | U20ADES07 | Exploratory Data Analysis
3 | U2DADESDE | Digital Image Processing
4 | U20ADES0S | Regression Analysis
7 | UDADESID Web Technologies And Senices e
Professional Elective — Il ({Offered in Semestar V)
1 | UZ0ADESTT | Test Analytics
2 | U20ADEB12 | Social Metwork Analysis
3 | U20ADEG13 | Natural Language & Text Mining
"4 | UZDADEG14 | Speech Recogrition
5 | UZ0ADEE1S | Mebde Appheation Development
Professional Eloctive — IV [Offerad in Sermestar VIT)
1 | UZOADETIE | Image and Video Analytics
2 | UZ0ADETI7 Business Anslytics
3 | UZORDETIE | Time Series Anatysis and Forecasting
4 | UZ0ADET18 | Computer Vision
5 | U20ADET20 | Web Analylics And Development
Professional Elective = V [Offered in Semester VI
"1 | U20ADEE21 | Bic-inspired Arificial Intelligence
2 | UZ0ADESZ2 | Recommender Systems
3 | UZOADEEZ3 | Multivariate Analysis
4 | U204DEB24 | Mult-Agent Systems
5 Scalsble Computing-(Cishitated compuling,
MAAPERRY el mpuuﬁ a-r-gutﬂig Diata) puns
Professional Elective — W1 {Offered in Semestar VIll)
1 | U20ADE®26 | Data Securty and Privacy
2 | UZ0ADESZT | Adhoc and Sensor Metworks
3 |U20ADEEZE | Compiler Design
4 | UZ0DADERZD Mixed Reality
5 | U2oabEBI0 Cyber Security and Laws

> ,'Q\\.L—
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ANMNEXURE - Il

OPEN ELECTIVE COURSES (12 CREDITS)

11

5. Mo | Course Gode Course Title Deparmd ¢ | Permittod Departments
Dpen Elective — | (Ofered in Semester V) .
Solar Photoveitaic ECE, ICE, MECH, GIVIL
1| VROEE0M0 | b eamental and appiications e Mechatronics, CGE
ECE, IGE, MECH, GIVIL,
2 | u20EEO402 | Electrical Safety EEE Mechatronics, GCE. BME, IT,
GBE, FT
— gl EEE, ICE, MECH, CIVIL,
3 | UzoECO401 E‘fmm Romputabion with ECE CCE, BME, AI&DS,
Mechatronics
EEE, ICE, CBE, MECH, IT, |
4 IFFOECC402 | Consumer Electranics ECE CIVIL, CCE, BME,
Mechabromies, FT
EEE, ECE, ICE, MECH,
5 | U20CS0401 | Web Developmvent CSE CIVIL, BME, Mechalronics
. "EEE, ECE. ICE, MECH,
B | U20C50402 | Analysis of Algarithms CSE CIVIL. BME, Mechatronics
Databass System: Deaign &
7 | ROTOMN | o ecenent T EEE, ECE, ICE, CCE, BME
) EEE, ECE, ICE, CCE, BME, |
B | U20ITD402 | R programming IT MECH. Machaions
ECE. CSE, IT, MECH, CIVIL,
g LE2ICOEm Sensors and Transducesrs IE CCE. AIRDS. FT
10 L2002 Condrol Systemn Engineenng ICE CSE, IT, MECH, CCE, AISDS
. . EEE, ECE, ICE, GIVIL, BME,
11 | UZ0MEC401 | Rapid Prototyping MECH P
; | EEE, ICE, CIVIL,
12 LIZOMED4DZ | Materia Mandiing System MECH Michation
13 | Uz0MED4qy | ndustrial Enginearing for MECH FT
Textibe
= EEE, ECE, MECH, BME. IT,
14 LE2OCEO40 Energy and Ermircnment CIVIL Mechatronics, BT
Bluilding Science and
15 | uzocEosnz | £ o RS CIVIL EEE, MECH, BME
EEE, ECE, CSE, IT, 1ICE.
16 | UzoBMO401 | Medical Blectronics BME CCE, MECH, Mechationics,

AlEDG

i AN oras
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12

17

U20BmO0E02

Telemedicing

BME

EEE. ECE, CSE, IT, ICE,

CCE, AIRDS
: EEE, ECE, MECH, CIVIL,
18 | U20CCO401 | Basic DEMS CCE aisileanimenilhable
introduction to Communication EEE, CSE, IT, MECH, CIVIL,
19 | LROCCOMRZ | g b i ICE, Mechatrenics
- EEE, ECE, CSE, IT, ICE,
a0 | Uz0ADOA0 :"‘““““_ ge Repragentation ant AIEDS MECH, CIVIL, CCE, BME,
T Machatranics
EEE, ECE, CSE, IT, ICE,
21 | UZ0ADOA02 | Introduction to Data Science AIRDS MECH, CIVIL, CCE, BME,
echatronics
" Open Elective — Il | Open Elective — [l
, | U20HS0501/ | Product Development and MEA
SRR | Design Common to B, Tach
U20HS 502/ :
2 | Looleoens | melectusl Property and Rights MEA, (Offered in Samester V for
| EEE, ECE, ICE, CVIL,
4 | U20HSOS03! | Markeling Management and ik BME, CCE, FT}
U20HSOE03 | Research
4 U20HEO0S04! | Project Management for MEA = [Offered in Semester Vi for
L2OHSOED | Englnesrs CSE, IT, MECH,
= Machatronics, AI&DS)
5 Lm“lzuml ID'E'[E‘E Finance for Engneers MBS,

Open Elective - Il | Open Elective — Il
{Oered in Semester V for GSE, IT, MECH, Mechatronics, AI&DS)
{Offered in Semester V1 for EEE, ECE, IGE, CIVIL, BME, CCE, FT)

LIZOEECS0Y

Gonventional and Mon-

ECE, ICE, MECH, CIVIL,

1 U20EECE0S | Canventional = EEE BME, Mechatronics, CCE,
Energy SIEDE FT

OEEC S04 ELCE, ICE, MECH.,

2 UZOEEDEDA Imdustrial Dvives and Conbrol EEE Mechatrories, AIBDS

3 UZOECOS03 | Electronic Product Dasign and ECE EEE, C&E, [T, ICE, MECH,
UZDECOEDS | Packaging CCE, BME, Mechatronics
LIZ0ECOS504/ : i

ECE EEE, ECE, ICE. MECH

4 LIDECOR0S Autermotive Electronics E, ECE, ICE.
LS O aar EEE, ECE, ICE, MECH,

3 | uzocsoegs | F'atform Technology CSE CIVIL, GCE, BME. AIZDS
UP0CS 05040 ] S EEE., ECE, ICE, MECH,

& | Uoncsopos | Graphics Designing CSE | il BME.FT
L2TOE0E! EEE. ECE, ICE, MECH,

7 LTS0S Essenlialz of Data Sclence IT CIVIL, BME

EEE, ECE, ICE, MECH,

LEDITOS04( ; i,

8 L20ITOB04 Maobile Spp Developmend T CIYIL. BME, Mechatronics,

Al&DIS

‘:-_J\\i\u—
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L2mcos0d | Fuzzy logic and neural
P oot ICE CSE. IT, CIVIL, BME, AILDS
U2oicoso4l Messurament and
10 LZ0ICORNE et ICE ECE, Mechalranics
UZOMEDS04! | Heating, ventilation and air
i | e B e At MECH | EEE. ECE, ICE, CivIL
4z | UZOMEOS0S | Creatwity Innovabon and New wEGH | EEE. ECE, IGE. GIMIL, BME, |
LIZOMEQG0S | Product Developmeni fechatronics
EEE, ECE, GSE. [T, ICE,
LROCEQS0Y |
13 L20CEOSDS Casastar Management LvIL ::l!rE'::H, SME, CCE, Al&DS,
E. 1T, ICE,
14 | U20CECS04! | Air Pallution and Solid Waste —_— ;E%:'ﬁ:lgﬂcﬁ ;ﬁ%s
LZOCEQED4 | Misracgemen| FT d ! !
UZ0BMO50H | o EEE, ECE, CSE, IT, ICE,
15 | Uzosmosgg | Biometrc Systems BME | ooE MECH, Machatronics
EEE, ECE, CBE, IT, ICE,
15 ﬁgﬂgﬁf Ml Robotics HME CCE, MECH, CIVIL .
Machaironsts
UEneE0503 2 EEE, MECH, CIVIL, ICE,
17 U20000603 Matwark Ezsantialz CCE Mechatronics, BME
UZ0CCO504/ . EEE. ECE, MECH, CIVIL,
18 | Uzoccosns | Teb Programming s ICE, Mechatronies, BME
19 | U20ADOS03 | Principle of Artificial Intafigence gD | EEE. ECE, CSE, IT, ICE,
U20ADOB0Z | and Machine Leaming MECH, CIVIL, CCE
EEE, ECE, CSE. IT, ICE,
aty | UIRADLROE E“!"f‘*”“"’”"‘““m o AISDS | MECH. CIVIL GCE. BME.
o Mechalrores
LRrapicosats | Indusirial Aulsmabon for o
21 | u2omcosot | Texsile Nl | FF
Open Elactive — IV (Offerod in Semester Vi)
1 | UzoEEOTOS | Hybeid and Blectrical Vehice EEE ECE, Mechatronics , MECH
: ECE, ICE, MECH, CMIL,
s | usoeEcyos | Secical Energy Conservation EEE BME, Mechatranics, COE,
and auditing
AIBDS
; s EEE, ICE. CSE, MECH, IT,
3 | U20ECOTOS | IoT and its Applications ECE . B
EEE. ICE, CSE, MECH, IT,
4 | uzoecoros CE’: '”'“”."G":ﬁ”“m“ ECE CIVIL, CCE. BME,
i fechatronics
5 | uzocsoTos | Arificial Intelligence CSE EEELIRE. Bl O0E.

MECH. FT

"i/\\'-. \_k-—-—
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Glowd Technalogy and EEE, ICE, MECH, CIVIL,
6 | UACSOT0E | 4. aplications CSE | GCE, BME, Mechatronics
EEE, ECE, ICE, CSE, MECH,
7 TS Automation Technigues & iT CIVIL, CCE, BME,
MR Tools- Devlps Mechatronics, AADS
i EEE. ICE, MEGH, CIVIL
B | uziTOTOE | Awgmented and Virual Reakty CCE. BME, AILDS
EEE, ECE, CSE, MECH, IT,
g LoIc07os Frocess Autornation IGE CIVIL, CCE, BME,
Machatronics
. : EEE, ECE, MECH,
10 | U20ICOT08 | Virtual Instrumentation ICE b
Princples of Hydraulle and il
11 | U20MEQTOE | o Byt MECH EEE. ECE, ICE.
. EEE, ECE, CIVIL,
12 LEOMECTOY | Supply Chain Mansgement MECH Mechaironics
13 | U20CEQTOS | Energy Efficient Buildings CIviL EEE, ECE, MECH
: [EEE, ECE, CSE, IT, ICE,
14 | uzoceoyos | GlobatWamming and Clmale CMIL | MECH, BME, CCE, AIADS,
Changa ET
18 | U2OMCOT02 | Building Automaton Mechatronics | MECH, CIVIL
16 | uzomcozes | Automation in Manufacturing Wechatronics | MEGH, GIVIL
Systerms
Irlernet of Things for
17 | U20BMOTOS | o BME EEE, ECE, ICE, CCE
18 | UZ0BMOTOE | Telehesith Technology BME EEE. ECE. ICE, CCE
. EEE, ECE, MECH, CIVIL,
19 | W20CCO705 | Data Scence using python CCE ICE. Mechatranics, BME
Mabile Applications EEE, ECE, MEGH, CIVIL,
20 | WR0CCUTIE | havelopment using Android CCE | |cE, Mechatronics, EME
EEE, ECE, CSE, [T, IGE,
31 | UznaDores | Dl Science Applicaion of MBDS | MECH, CIVIL, CCE, BME,
NP Mechatronica
Artficial Intefigence EEE, ECE, CSE, IT, ICE.
22 | U20ADOTOB | ooitione AISDS | pEeH, eI, CCE, BME
Industrial Safety and Human
23 | U20HSOTOE | oo + i MEA FT
24 | UzoHS0R0T | Operation Ressanch in Texdie Pl B FT
Ircdesarbry
z _I
e e ] Voo
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Global marketing and Sourding

25 | L20HS0T08 Sirategies MEBA FT
Fashion Advertizsing and sales |

2B | U20HSOT0E o MBEA FT

27 | LRDHSOTI0 | Luxury Brand management MB& FT
Fashiom Retail Store

28 | U20HSOTIT | o ions MEBA FT

ANNEXURE - Il

EMPLOYABILITY ENHANCEMENT COURSES-(A) CERTIFICATION COURSES

.| Course Code Course Title
1 UZ0ADCXDT | 3ds Max
2 U20a0CX02 | Advanca Structural Analysis of Buildng using ETABS
3 | U2DADCHDI | Advanced Java Programming
4 U20aDox0d | Advanced Python Frogramming
5 L20ADCADS | Analog System Lab Hii
& LZ0ADCKDE | Android Medcal App Developeng
7 U20ADCKOT | Andreid Programming
B L20ADCRDE | AMEYS -MultiphySics
S| UMGII&EI Amificial Intelligence
10 | U20ADCKI0 | Arificial Inteligence and Edge Computing
1 LEZ0AaDCx11 | Adificial Intelligence in Medidnes
[ 12 | U20ADCX12 | AutoCAD for Architecture
13 | U20ADCX13 | AuteCAD for Civi
14 | U2080CX14 | AuboCAD for Electrical
15 L20aADCX1s | AutaCAD for Machanical
168 | U20ADCH1E | Azure DevOps
17 | U2DADCH1IT | Basic Courss on ePLAN
18 | WADADCKE | Basic Electro Fneumnatics
12 | UZ20ADCX19 | Basic Hydraulics
20 | UZDADCHZD Eﬂmﬁﬁgﬁf_t‘ﬁ Image Processing Development System
21 | Uz20ADC¥21 | Blockehain
22 | UDADCX2Z | Bridge Analysis
3 L20ADCE23 | Bullding Analysis and Construction Managemeni
i a Liing AECO Sim Bud
24 | UZADCK24 g:ﬁ;ﬂulm and Analysis Lising wlboing
25 | UEOADCKZS | CATIA
26 | U20ADCK2E | CCMA (Routing and Switching)
27 | UZDADCHIZT | COMA (Wirdess)
28 | U20ADCH28 | Cloud Computing o
29 | U20ADCK28 | Computer Programming for Medical Equipments
a0 | LE0ADCKI0 | Corel Draw
31 | U20ADCX3 | Creo {Modaling and Simudation)

B.Tech. = Artificial Intelligencs and Data Science
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32 | uzoaDCx3Z | Gyber Security
31 | U20ADCX33 | Data Science and Data Anafytics
34 | U20ADCX34 | Data Science using Python
36 | U0ADCXIS | Data Science using R
36 | U20ADCXI6 | Desp Leaming
37 | w20ADCX37 | Design and Documentation using ePLAN Elecric P8
33 | U20ADCKAS | Design of Biomedical Devicas and Systams
33 | Uz0ADCK33 | Digital Marksiing
40 UZ0ADCKAD ﬂlgﬁlﬁl%ﬂi Processing Devaloprent Systam
41 | U20ADCX41 | DigSILENT Power Factory
42 L20ADCE42 | Electro Hydraulie Automation with PLC
43 | L20ADCH4Y | Embedded Systam using Arduing
44 | U20ADCH44 | Embedded System using C
45 | U2DADCX45 | Embedded System with IoT
46 | U20ADCX4S | aPLAN Data Portal
47 | U20ADCH47 | ePLAN Elecinic P3
4B | UZ0ADCKAB | ePLAN Fluid
48 | U20ADCX49 | aPLAN PPE
50 | L@0ADCES0 | Fusion 380
51 | U20ADCKS! | Fuzzy Logic and Neural Networks
52 | UZDADCKSZ | Google Analytics
53 | UZDADCAS2 | Hydraulic Autcmation
54 | UZDADCHS4 | Indusirial Aulernation
5 | U20ADCASS | Industry 4.0
56 | U20ADCXSS | Internet of Things
57 | wzoADCxs? | Introduction to € Programming
58 | U20ADCX58 | Infrodustion to C++ Programming
58 | UZ0ADCKSS | loT using Python
g0 | U20ADCXE0 | Java Programming
61 | U20ADCXE1 | Machine Learing
A2 | L20ADCXEZ | Machine Lasming and Deep Leaming
B3 | U2DADCHES | Machine Learning for Medlcal Diagnosis
B4 | UZ0ADCN64 | Mechatromics
65 | UZ0ADCXES | Medical Robofics
B6 | UZDADCXEE | Microsoft Dynamics 365 ERF for HR , Marketing and Finance
67 | U20ADCXET | Mobile Edge Computing
B8 | UZ0ADCHEE | Modeling and Visualizalion using Micro station
69 | U0ADCXES | MX Road
70 | L20ADCXTO | Photoshop
71 | UzoaDcXT1 | PLE
72 | U20ADCKT2 | Pneumatics Automation
73 | U2DADCKT3 | Project Management
T4 | UZ0ADCX74 | Python Programming
75 | U20ADCXTS | Revit Architecture
78 | U20ADCATE | Revit Inventor
77 | UDADGKTT | Revit MEP

16
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78 | UZDADCXTE | Robolics

78 | UZDADCX79 | Search Engine Opsimizabon

BD | UZDADCXED | Sofware Testing

B1 'I.JEEIADE.‘:{H | Salar and Smar Energy System with laT

B2 | U204ADCKA2 | Solid Works

B3 | U20aDCHA3

Solid Works with Electrical Schematics

a4 L20A0CKEAY | Spesch Procsssing
85 | UZ20ADCXES | STAAD PRD VEi
80 | L20ADCX85 | Struchsal Design and Analysis using Benliey
57 | U20ADCXET | Total Station
88 | UZOADCXES | Video and Image Processing Development System
B | U20ADCXES | VLS| Design
| 80 | U20ADCHO0 | Web Programming - |

1 | U20ADLXIT

Web Programming - I

ANMEXURE - W

EMPLOYABILITY ENHANCEMENT COURSES-(B) SKILL DEVELOPMENT COURSES

5l. No. | Course Code Courss Title
=L h 1 L—
1 poaDsa01 | &) Cleancode
' by Exploring of GITHUE
ol _Aptitude - |
50C 2
5 LIZDADE 302 g} API design - |
bl Exploding of Research Toals
ci  Aptitude - 1
S0 3
Lz al APl design - Il
5 D403 b} DCynamic Programrming
<) Aptiuda - 11
£ LEOADE504 S0C 4; Foreign Languager IELTESH
5. L2DADES0E SDC 5 Presentation Skills Using ICT
(8 LIZ0ADIEG0E S0C & Foreign Languages |ELTS-I

r e L2oansant

S0C 7 Tachnical Saminar

B. LI20ADEE06

S0G & NPFTELMOOQC-

a LiZ0ADSE09

SDC & NPFTELIMOOC-I

“Choose any one skl developmant course in the Mst for 500 1, SDC 2 and S0C 3

g.A\‘_xH
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ENGINEERING MATHEMATICS -1 L T P €  Hr
U20BST404 CALCULUS AND LINEAR ALGEBRA 2 2 0 3
{Camamion to EEE, ECE, GSE, T, ICE, Mech., Givil, BME,
Machatronics, CCE, MADS, FT)
Course Objectives

=  Tofamiliarize the concapt of malrices
Toinroduce mathemafical tools o sohee frst order differential equations.

To lzam linear differential equations of higher order with constant cesdficlants.
To understand lhe concept of partial differantiation.

To introduce the concapts of cud, divergence and integration of veclers in vector calculus,

Course Outcomes

Affer commplelion of the courss, e shudenls wil be abie o

C01 — Able to Understand the Eigen values and Eigen veclors, diagonalization of a matrix. (K2}
COZ = Soive differantial squations, (K3)

C03 — Solve higher order difarental sguations. (K3}

C04 = Solve differant Iypes of partial differential equation. (K3)

Ci0S8 — Underatand tha use of vector calculus. [K2)

LINIT | MATRICES {12 Hrs)

Rank of a Matrix- Consistency of system of equations. Eigen values and Eigen veciors of a real matrix - Charactenistic
equation - Propertes of Eigen values and Eigen vectors. Cayley-Hamilton Theorem -Diaganalizaticn of matrices.

UNIT Il DIFFERENTIAL EQUATIONS (12 Hrs)

Exact equations, First ardar linear equations, Bernoulll’s equation, Equations not of first degres: equations solvable for
B, equalians sobvable for y, equations schvable for ¥ and Clairasd's type.,

LUMIT Il DIFFERENTIAL EQUATIONS (HIGHER ORDER) {12 Hrs)
Linear differantial squations of higher order with constan! cosfficients, the operator O,
Euler's insar equation of higher order with variable coefficients, Sohdion by variation of parameler methad.

UNIT IV PARTIAL DIFFERENTIAL EQUATIONS (12 Hrs)

Partial dervalives. Tolkal dervatives, Differentiation of mplict functions, Maxama and Minima of bwo variablas, Panial
differentiaf equations of higher order with constant cosfficients.

UNIT V VECTOR CALCULUS (12 Hrs)

Gradient, divergence and curl - Direcional denvative- Irmotational and Solenmidal vector fields - Gauss Diverganoe
Thearem and Stoke’s Theoram

Text Books
1. Erwin KEreyszig, “Advanced Engineering Mathematics™, Wiley, 10'" Edilion, 2018,
Z. B, %. Ramana, “Higher Enginearing Mathemafics™, Tata MeGraw-Hill, Mew Delhi, & Editon, 2018

3, MP. Ball and Manish Goyal, "5 Text Book of Enginearing Mathematics®, Lakshmi Publications, Mew Delhi, 9"
Edifion, 2018,

Reference Books

C W, Evans, "Engineering Mathemalics” A Programmed Approach, 37 Edition, 2018

ASingaravelu,, "Engineaning Mathematics - I", Meenakshi publications, Tamil Nadu, 2015,

M. Yenkataraman, “"Engineering Mathematics’, The Mational Pullishing Company, Madras, 2016

8. Marayanan,” Differential Equalions and Its Applications”, Viewanathan, 5., Printers & Publlishers Put Lid, 2008
Or. G Balagji., "Engineering Mathematics-I", G, Balaji publishers, 2017,

I e L p3 o=

Web References

hittps-tfnptel acinfcourses 1 2211 041221040177
hittps:dnptel_Boinfcourses 1M 061111060517
hittpes: iiniptad. ac.indcoursesi 1171 080111108081/

hittp:ihsssnn yorku calfyaoguoimath 1025/slides/chapter/kuttier-linearalgebra —slides-sy stemsofguation-handoutpdi
hitpeesan. math.cum eduf~wnilg 2ok pdf 5\
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BASIC ELECTRICAL AND ELECTRONICS L TP C Hrs
U20ESTI1T ENGINEERING

(Cammaon to Mach., Civil, FT, AIADS) 3 0 0 3 45

Course Objectives

s Tointroduce fundamental concepls, vanous laws and principles associated with efectiical crciils and Its
analysis,

To provide knowledge about the vanous factors in A cirasts and resonance condition.

Ta introduce the concept of electrical safety, power system and working of transformers and motors.

To understand the characteristics and applicafions of samiconductor davices

To provide the basic knowlsdge in analog slactronics

= To underslssd the punpoes of communication and acquire knowledge an dfferent communscabon Lystems.

¥ ® L] -

Course Dutcomes
ARler complatiar of the course, the studerts will be able o

GO = Analyze the basic concepts, various laws and theorems usad in DC circuits, [(K3)

02 - Analyze and solve the AC dircuits and develop resonance circuits for transmifler and recaiver. [K4)

O3 = Gain the knowledge of power system, importance of elecirical safety measures and application of
transformers and rvolors in real irme. (K2)

C04 = Understand the operator of semiconductor diode and its applicslions (K2)

G05 — Distinguish the charactednistics and operation of BJT and FET. [KZ)

COB = |nroduce abouwt different Communication Systams. (K2)

PART A - ELECTRICAL ENGINEERING
UNIT | D.C CIRCUITS AND NETWORK THEOREMS (& Hrs)
Concept of Potential difference. voltage, current, work, Power, Energy, Electic networks, voltege source and
curfenl sources, linear passive and aciive slements, currend-voltage relation, (deal and practical sourcas,
concest of dependent and independant sources, Kirchhoff-5 laws and applications fo network solutions using
mesh and nodal analysis, Smplifications of networks using sedes-parallel, StarDella transformeation. Matwork
Theorem — Superposition, Thevenin's, Morton's and Maximum Power Transler,

UNIT Il AC CIRCUITS (B Hre)
AT waveform- defindions, form facter, peak factor, study of R-L, R-C.RLC serias circuit, R-L-C parafiel circuit,
phasor representalion in Polar and reclanguiar form, concept of impedance, sdmiftance, adive, reactive,
apparani and complex power, power factor, Resonance in series and parallal circuits, bandwidih and quality
factors, 3 phase Balanced AC Circuils -4 and ¥-¥} = power Measurement — bwo Watimeter mathod,

UNIT Il ELECTRICAL SAFETY AND ELECTRICAL MACHINES (T Hrs}
Layout of eleciical power system and its functions, Safely devices and systems, Types of domestic wiring,
Wiring Accessories, Necessity of earthing, insulators, cables, fuse and circuit breakers - Sensors and its types
Law of Electromagnetic induction, Aute kransfarmer, Single phase transformer- load test — Open Cincull and
Shert Circult test, Fleming's Right and  Laft hand rule — congfruclion, principle, oad test and parformance
characleristics of rolating machines — DT Motor and OC Genarator - single phasaltres phase  induction
modar, Albermates and aynchronous modor (Qusitative approach only)

PART B - ELECTRONICS ENGINEERING
UNIT I¥ SEMICONDUCTOR DIODES AND APPLICATIONS iT Hrs)
introduction  semiconducior mateniaks-Doping-lnvirinsic and Extinsic Semiconducior = PR junclion diode,
structure, charactenshicg-diffusion and deplefion capacitance-Rectifier, Half wave and Full wawe rectifier-zener
diode charactanstics-zener diode ag regulator — Light Emitting DiodedLED) = Solar Parwl,

UNIT ¥ TRANSISTORS {7 Hrs)
Bipolar Juncton Transistor-construclion-operation-Common  Base, Commen Emitter, Commeon  coflector
Configuration-characteristics — Biasing = numerical applicalion = Junction Field Effect Transistor[JFET], Medal

B.Tech. — Arificial Intefigance and Data Science
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oxide semiconducter Field Effect Transistor, EMOSFET-DMOSFET opersfion characteristics-Mumencal
apphications

UMIT ¥ COMMUMICATION SYSTEMS {8 Hrs)
Meed for Modulafion — Block diagram of analog commuricalion Syslem = AM, FM, PM Definitions and
Waveforms — Comparison of digital and analeg communicalion system = Block dizgram of digital
communication system — Electromagnetic Specirum. Wired and wirgless Channel - Block diagram of
communicalion systems — satellite communication — Celldar Mobile Communicafion — Fibre Opbical
Communication System

Text Books

1. Sudhakar.A and Shyam Mohans P, "Circuits and Mebvorks Analysis and Synthesis’, Tala MoGraw Hill
Pubdiahimg Company Ltd., Mew Delhi, 47 Edition. 2010,

2. 0P Keothar and 1J, Magrath, *Elactric Machines’, Tata MoGraw Hill, New Delhi, 5" Edifian, 2017,

3. AE Fitzgerald, Charles Kingslay, Stephen. D. Umans, “Electic Machinery”, Tata Megraw Hill, Mew Deli,
T Edifian, 2013,

4 Theraja B, L and Theraja A, K., A Texibook of Elecincal Technology®, Vol B, 5 Chand & Go. Lid., New
Dielhi, 2009

5. V. K. Metha, Rohit Metha, “Basic Elecirical Engineesning’, 5. Chand & Co, 5" Edifion, 2012

6. Edward Hughes, John Hiley, Keilh Brown, lan Mckengie Smith, "Electrical and Electronics Technolagy®,
Fearson Education Limited, Mew Dalhi, 2079 0.

Reference Books

1. V. Del Toro, "Electrical Enginesring Fundamentais”, Pearson Education india. Mew Delhi, 2*° Editon, 2015,

2. AE Fiizgerald, Chares Kingsley, Stephen. D, Umans, “Electric Machinery”, Tata Mcgraw Hill, New Delhi,
7" Edision, 2013

3. William H Hayt, J. E. Kemmerly and Steven M Durbin, “Engineering Circud Analysis’, McGraw Hill, 8"

Edifion, 2012

D, Patranabis, “Sensors and Transducers’, Prentice Hall of India, 2™ Edition, 2010,

A T. K. Magserkar and M, 5. Sukhlja, Basic of Elecirical Engiresring, Oxford University Press, 2011

5K Sahdey, "Fundamentals of Elecinical Enginesring and Electronics”, DhanpatRai and Go, 2013,

Whayne Tomasi, ‘Electronic Communication Systerms- Fundamentals Theory Advanced®, Fourth Edition,

Pearson Education, 2001,

T BB

Web Refarences

1. httpe-dinptel ac.infcourses! 1 0B/ 1 0B/ 1081 08076/

2 htps:fiwees alectncaldu com/

1. htips:/inptel_ac infcourses!108/102/108102 146/

4, httpofelsctical-engineerng-portal. comd

5. BRtpchwsan Blecironics-Ubona s, we
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UZDEST125 DIGITAL SYSTEM DESIGN

Course Objectives

To Gain knowledge on Bookean agebra and various smplifications of Boolean funclions.

To acouire the abilly o develop any combinational logic funcions and design combinational cirguil
To understand the behavior of sequential circusts.

To gain the knowledge of memory and other mconfiguration creils

To design he both combinational and sequantial circuits using WHDL

o= = w &

Course Outcomes

Alter complation of the course, the sfudants will be able fo

GO = Review the knowiedge of Number systems and simpifications of Boobean funclions. (K2)
£02 — Design and understand the various combinational logic cirGuits, (K2}

£03 — Design and understand the varous sequential crcuits. (K2)

G4 - Analyze and design the reconfiguration circuits. (K3)

CO5 = Exparmental wilh the VHDL, (K3)

UNIT | REVIEW OF NUMBER SYSTEMS {9 Hrs)

Review of Mumber systems = Conversion of Mumber sysiems — Binary additon and subiractions — Binary
represeniation: Signed magnitude representation and Compliment representations — Banary codes ~ Booglean
Algebra = Boolean functions = ¢ananical forms

UNIT Il BOOLEAM FUNCTION AND COMBINATIONAL LOGIC DESIGN (9 Hrs)
Simplificafions of Boolean funclion Theorems and lews — K'Map and CuineMcCluskey method = Inireduciion
to combinational crouits — Design procedures of Combinational circuils = Adders - Sulbtractvns - Binary parallel
Adder = Decader = Encader = Priorty Encoder, Multiplexer — Demultiphexar

UMIT Il SEQUENTIAL LOGIC DESIGHN {9 Hrs}
Indroduction to Sequandial Circuits — Latches = Types of Labchea: SR Latch and D Latch — Flip-Flop — Types of
Flip-Flops: RS, J¥, D, and T Fip-Flops — Excifation table of Flip-Flops. Counters: Asynchronous Counbers =
Synchronous counters — Mod counters. Shift registers — Types of Shift reqisters,

UNIT Y RECONFIGURATION DIGITAL CIRCUITS (9 Hrs)
Introduclion o Reconfiguration Digitd Clreuits — Memory — Hierarchy of Memory = RAM = Types of Ram —
Memory Decoding of RAM — ROM. Programmable Logic Devices: Programmakble Logic Array — Programmabbe
Array Logic = implementation of combinational circuits using RAM, ROM, PLA and PAL,

UNIT V VHDL {9 Hrs)

introduction io Hardware Description Language and WVHOL — Design flow — Entity, archileciure, process,
configuration and package declarations = Signals and dala lypes.

Text Books

1. M. Momis Mang and Michasl Cilett, “Digital Design®, Pearson India Education Senvices, Pyl Lid, Sixth
Edition, 2015,

7. Siephen Brown and Zvonkovranesic, "Fundamentals of Digital Logic with VHOL Design”™, Tata McGeaw Hil
Education Pyl Lid., 3 Edithon, 2012,

3. Chares H Roth, "Fundamentals of Logic Design™, Thomas Publication Company, 7' Edition, 2011.

> - A \ \f“"_'
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Reference Books

1. Tocci B J and Widmer 8 5, "[hgital Systems - Principles and Applications”, Prentica Hall of India, 117
Editior, 2010,

Jdehin F Wakerly, “Degtal Cesign Prncples and Practces”, Pearson Education, 47 Editon, 2006,
Roger Tokhiem, “Schaum's Outline of Digital Principles”, Metiras Hill publication, 3 Edition, 1954,
John, W Yarbrowgh, “Digital Logic: Applications and Degign”, Cengage Learning, Reprint 2003,

DA Godse AP Godss, “Digtal System Design”, Technical Publicalions, 1* Edition, 2008,

Web References

hitpaiinpial. acanioowrsasf 171081 1 71050801,

hitpes: tavee. geeksforgesks.orgfdigital-slecironics-logic-design-tutonals! 2
httpa:faves couresre orgdleamddigital-mystema

https:scademic cauohio.edufchu_piilfehu_ril_booklsildedchapt 1 _pdf
hitps:Vbohr wiu. cainznolinas/pel 1 M ecturesD1 %5 20digital_system_design, paf
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UZDEST127 COMPUTER PROGRAMMING — |
(PROGRAMMING IN C)

o
= -
=T
a
53

Course Objectives

+  To understand the Fundamentals of Computars and intreduciion to © language.
o To study the Decsion Making, Looping and amrays

#  Tolearn aboul Searching and Soding.

«  Toundersiand the concepts of Functions and Pointers.

= To shudy abowut Structure and Fiie Management O peratons in G

Course Outcomes

Aler complelion of the course, the students will be able ho

C01 — Devalop simple applications in © using basic constructs. (K2)

CO2 = Make use of 2equential, salection and repetition of control structures and arcays into program, (K2}
Ci3 — Devalop simple programs using Searching and Sorting. (K3)

CO4 = Design and develop programs using Functions and Pointars, (K3)

CO5 — Apply the File managemant Cperations and Pre-processor Directives, (K3)

UNIT | INTRODUCTION TO C {3 Hrs)

C programming: Owandew of C = Constanks = Compilieng a C Program - Varlables and Data Types — C Tokens =
Types of © Gualifiers and Format Specifiers — Operafors and Expressians = Operalors Precedence — Type
Convarsion = Input-Dulpud Sfatements — Storage Classes.

UMIT Il DECISION MAKING, LOOPING AND ARRAYS (8 Hra)
Decissan Making and Branching: if — if slsa - if alsa if = nested if = Switch-case, Looping: while — do while — for —
braak = continue = nested loop, Arays One Dimenslonal Aray = Two-Dimensional &may = Mafi-Dimensional
Array — Dynamic arrays. String = String Library Funclions,

UNIT il SEARCHING AND SORTING (8 Hrs)

Searching: Linear Search = Binary Search Technigues. Sorling: Bubble Sod - Selection Sort - Insertion Sori =
Shell Sort = Radis Sar.

UNIT IV FUNCTIONS AND POINTERS |3 Hrs)
Funcfions: Infroduction - Definiion = Declaration = Calegories of Functions — Mesting of Funclions — Recursive
funclions — Passing Arrays to Functions. Pointers: Introduction = Declaring Pointer Yariables — Initialization of
Pointer Wariables - Accessing the address of a varlable — Accessing a varable through Pointar = Chain of
Pointers — Pointer Expressions — Poinfars and arrays = Poimlers and Functions - Call by Value — Call by
Referance = Pointars and Charactsr strings — Array of Pointers,

UMIT ¥ STRUCTURES, FILE MANAGEMENT AND PREPROCESSOR {8 Hr=)
Liser Defined data fypes: Introduction — Siructure — Definilion = Declaration = Aray of Structures — MNested
Structures = Passing Struciures 1o Functions — Linion — Enumeration and Typeded. Introduction fo File Handiing in
G = Inpast and Cutput operations on a file = Error Handling = Random ascess 1o files = Command Line Arguments.

Introduction 1o Pre-processar = Macro Substifulion Directives — File Inclusion Directives — Condibonal Campilalion
Diractives — Mizcellanecus Direchivas,

Text Books

1. Byron S Godtfried and Jitendar Kumar Chhabra, "Programming with C°, Tata MoGraw Hill Pubfishing
Comipany, Fourth Edition, 2013

Kemighan,B.\W and Ritchie, DM, “The G Programming nguage”, Pearson Education, 2™ Edition, 2008
Herbert Schikit"G: The Complete Reference”, McGraw Hill, Fourth Edition, 2014

Yashwan¥anetkar, “Let us G°, BPB Publications, 168 Edilien, 2017

Balagurusamy. E, "Programming in ANSI G, Tata MeGraw Hill, 8" Edition, 2019,

Resmalharaja, “Fundameantals of Computing & C Programming”, Qxfond Uiniversily Press, 2012,

@oEm e Lk B

Reference Books
1, Ashak M Kamthane, *Compater Programméng”, Pearsen education, Second Impression, 2012,

E. Tech, — Artificial Intelligence apd Data Science
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2, \ikasVema, "A Workbook on 7 Cengage Leaming, Second Edilion, 212,
P \isu, R_Srinivasan and 5. Koleaswaran, "Fundamentals of Compuding and Programming”, Sr Knshna
Publications. Fourth Edion, 2012
4, Pradipley, ManasGhoush, "Programming in G, Cuford University Press, Second Edition. 20711
5. Stephen G_Kochan, "Pregramming in 7, Pearson Education India, Third Edition, 2005

Web References

hitps:inptel ac infomerses 1 DB T 04N DG 104126/

Ptpshasean coursera orgleourses Tauery=c 20programming

hilips: hwiar Uudemy comfcour salc-programming-for-beginners-

hitps: e programiz. comdc-programming

hittps: it fUtorialspoind, convie programsming

hitps: Pwwsw, agssignment2da wordpre ss com/,,Ssulion-programming=in-angi-c
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U20ADTI0H FUNDAMENTAL OF DATA SCIENCE
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Course Objectives

« Tounderstand the concepts of Real world dala representations.
= Toleam the vanous Excel function to salve Data Sciencs

= Toundarstand the Mathematical Knowladge for Data Science

* Togain knowledge In Data Sclence Tools.

o Toexpose the diferen opporunities in indusines.

Course outcomes

After completion of the course, the students wil be able lo

CO1 = Infer the Real world data and informetion. (K2}

C02 — Applying Data Scence usng Excel, (K3}

CO3 = Make uge ol Malhematical Enowledge for problem sclving. (K2)
G044 — Imerpret the vanous Tools and its advantags. (K3)

COE - [Busirabe the differend oppartunities in industries, [K2)

UNIT | INTRODUCTION TO DATA SCIENCE {2 Hrs}

intraduclion o Data Soence — Hatory of Data Sdence — Relasonship betwesn Data Warehouse — Big Data
arvd Dala Science - Scope of Dala Science — Data Science with alher Figlds = Relationship between Data
Science and Information Science, Data Data types — Structured vs Unstructured data - Quantitathve va
Cualitative dala = The four levels of data — Data Collection — Dafta Preprocessing.

UNIT Il DATA SCIENCE IN EXCEL {2 Hrs)

Introduction to Excel basic funciions — Data Collection and Preparation = bmpoing Cata inte Exceal from
Differani Data Sources — Data Cleaning and Preliménary Data Analysis = Comelation and Importance of
Wariables Technical Requirements, Dala Visuslzason in Excel = Pivel Tabties and Chans - VLOOHUR —
Dashboard in Excel.

UNIT Il MATHEMATICAL PRELIMINARIES {9 Hrs)

Prooabilihy Probabiity ve. Statistics — Compound Events and Independence — Conditonal Probability =
Pronability Distribution, Descriptive  Stafisfics: Centrality Measures — Variabllity Measures — Interprefing
Varianoce — Characierizing Distibutions. Corelafion Analysis: Corrslation Coefident — The Power and
Significance — Detection Penodicities. Logarithms: Logarithms and Mulliplying Probabilittes — Logarithms and
Ratins = Lagarithms and Marmaliring Skewed Distributions.

UNIT IV DATA SCIENCE TOOLS (9 Hrs)

introduction o Data Science Tool — Data Cleaning Tools = Dala Mungng and Modelling Tools = Dala
Wisuakzation Tools = Tools for Data Science.

UNIT V INDUSTRIALIZATION, OPPURTUNITIES AND APPLICATIONS (8 Hrs)

Oata Economy and |ndustriaizabion = Introduckion: Data Economy — Data Industry — Data Services = Data
Soience Application: Infroduction - General Appcation Guidance — Different Domain — Advertising =
herospace and Astronomy — Ars — Creative Dasign and Humanities — Bioinformatics — Consufling Services =
Ecology and Environment — Ecommence and Retail = Educaion — Engineering — Finance and Economy =
Gaming

Text Books

1, Chirag Shah, "& Hands on Introduction ta Data Science”, Cambrdge University Prass, 2020,
2. SinanOzdemir, "Principles of Cata Scence”, Packt Publication, 2016

3 Julio Cesar Rodriguez Marting, “Hands-on Machine Learming with Microsoft Excel”, Packi Pubfication,
2014,

B.Tech. - Arificial Intelligence and Data Science
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Reference Books

1. Hector Guemero, “Excel Data Analysis: Modeling and Simulathon”, Springer intermational Publishvng, 2
Edition, 2015.

2. Paul Curran, Peter W, McCwan, “The Power of Compatational Thinking”, World Scientilic Publishing,
2017

3. Steven 5. Skiena, "‘Dala Soence Design Manual®, Spring Intemational Publication, 2017,

4. Rajendraskerkar, PritiSrinivasSajia, “Inteligence Techniques for Data Science”, Spring International
Publicakion, 2018

5 Longbing Cao “Data Science Thinking: The Mext Scientific, Technological and Economic Revolu@on®,
Spring Internalional Publicalion, 2018,

Web References

Pitps esean coursera orgllearmiescel-data-analysis

htips:ifeean tulcrialspoint.comifacel_daia_analysisfindaz Rim
htps aives coursera arglleamiapen-source-tools-for-data-sciance
https. e jeramyjordan maldata-scianca

https: e ngdata comitop-data-scisnce-rescercas
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U20ESP126 DIGITAL SYSTEM DESIGN LABORATORY

Course Objectives

To prowids the basie operation and applicabons of electronic devices.
T design and implementations of the digital combinationsl circuits.
To design and implementalions of the digital sequential crouits,

To implemant the concept of Mulliphexer and De-rullipleser Circuits,
* To design and implemen] Encoders and Decoders.

Course Outcomes

Aflter completion of the course, the sfudeniz will ba abls fo

O = Familiar abouf electionic componants and able o apply in rectifier and amplifiers drouts, (K2)
CO2 - Analyze and construct the combinatisnal [egic circuits. (K3)

O3 = Analyze and construct the sequential logic creuits. (K3)

CO4 — Conmstruct the Multiplacer and De-multiplexer Circuits, (K3)

CO8 — Design the Encoders and Decoders. (K3)

L TPFPC
60 o0 2 1

List of Experiments

1. Warification of Kirchhoff's Laws and Network Theorems (Hardware and simulation).

2. Characteristics of PN junciion diode and Half and Full wave Recifier

3, Characteristics of Zenar diode, design and implementation of Zener doge vollage regulator
4. Characteristics of BJT.

5 Characteristics of FET.

8, Freguency Response of RC Coupled Ampiifiers,

7. Samplification of Boolean exprassion using Kamawgh map and QuineMoCliskey Maihods
B, Design and implermentation of Adder and Subtracior using Logic Gates.

9, Deslgn and Implementation of Code Convarters.

10, Design and Implementation of 3 bit cddfeven panty generator/checker.

11, Deslgn and Implementaton of Mutiplexer and De-muliplexer Circuits,

12. Design and Impiementalion of Encoders and Decoders.

13, Study of Flip-Flops

14, Design and mplementastions of Shift Registers.

Reference Books

28
Hrs
30

1. Roberd L Boylastad and Louts Mashelsky, "Eblectranic Devices and Circuit Theory”, Pearson Educafion.

Elevanth Edifion. 2015
M. Marris Mano, "Digital Design”, Pearson Education, 6™ Edition, 2017,

Thomas L Floyd, “Digital Fundamendals™, Fearson Education, MewDelhi, Tenth Edition, 2009.
0.A. CGodse A P.Godse, “Digital Systern Design”, Technical Publications, 1% Edition, 2008.

Web Refercncos

i e L3P

Dravid A& Bell, "Fundamentals of Electronic Devices and Circuts”, Oxlord Prass, Fifth Edition, 2009.

1. hitpsinptelacintzourses’ 171061147
2. htipsinptelac.intcourses't 17 10G088S
A hilps: e coursera. orglearndigital-systems
4. httptheeos, slectromics-tulonials.wa
5. hitps2fesnw geeksforgesks, orgidigital-alectroni cs-doglc-design-tulorials/
COs/POs/P50s Mapping Frog e
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LR20ESP128 COMPUTER PROGRANMMING -1 L T P C Hrs
LABORATORY(PROGRAMMING IN C) 0 0 2 1 30

Course Objectives

«  To sbudy and understand the wee of Basic Input [ Output statements.
= To leam and apply branching and looping statements,

= To understand how Toowiile varous programs using © Language.

¢ Tolearn and mplement Sorting and Searching concems.

+  To impdement programs using poarness,

Course outcomes

After complefion of the course, the shuadents wif be able o
GO = Describe the uses of Basic Input [ Culput statements. (K2}
C02 — Experimeant with branching and looping statements. {K2)
CO3 = Abilily to develop own programs using O langusgs. [(K2)
GO — Implement programs using sorting and searching. (K3}
CO5 = Implemenl painler prograrms. (K3)

Lizt of Experiments

1. Tofind tha total and average percantage obtained by a student for B subjacts.

2. Tormead a3 dight numbsr and outped as 1 hundeads 7 tens 2 units for 172 and pnt the reverse of the

nurmber,

T fird the greslest among two mumbers using if else and temary operator,

To generating Prime Mumbers between a gwen ranges,

Te check whether a ghven characier ks vowel o nob usang Switch — Case

Tao find thie sum of "n” numbers using for, while and do —while staterments,

Tea perlomm varous sting handling funchons: sirlen, strepy, streal, stremip,

Ta remove 3l characters in a Sring excepl alphabets

. Tafind the smallest and largest element in &n aray,

10. Ta perform Malds Addilion, Sublradicn and Mulliplication.

11. Te search a givan rnuember using linear and binsry seanch,

12. To arrange the given sat of rumbars using Bubble sort, Selection st and Insertion sorl.

13, To find the factorial of a given number using Function and Returson.

14. To swap two numbers using call by valwe and call by reférence.

15. To find the sum of an intager array using pointsss

16, Tao find the Mammum elerment in an integer amay using pointers.

17, To ganerate salary slip of employees using strucheres and pointers.

18, To create stugent details using Siruchures,

19, To display the contents of the file on the monitar screen

20, To find the number of characters, words and lines of gven text file.

21, To inserd, update, delele and appand felephons detalls of an Individual or @ company into a telephone
directory uSing random access e,

22. To pass the parameter using Commands Line Arguments.

el o

&0

Reference Books

1. Ashok M Kamthane, "Computar Programming”, Pearson education, Second Impression, 2012,
2. VikessWarma, "4 Workibook on C°, Cengapge Leaming, Second Edifion, 2012

3 De. P. Rizwan Ahmed, "Office Autcmafion”, Masgham Publications, 2016,

4 YashwantiKanetiar, "Let s C° BPE Publications, 16™ Edition, 201 7.

5, Batagurusarmy, E, "Programiming in ANSIC°, Tata MeGraw Hill, 8™ Edibon, 2015

Wab References

1. hitpsifnplel ac indecourses1 061 04/1 06104128/

2. hiftpsiifesoy coursara, orgicourses? query=cit2lpragramming

3. hitps:liwaw gecksforgaaks, ergle-language-set-1-introduction/ \ \ -
4. https:lheean programiz comic-programming Ay s ,-'?.\.
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UZ0ADP104 FUNDAMENTAL OF DATA SCIENCE L TP C Hrs
LABORATORY 0o 2 1 30

Course Dbjectives

e Todevelop basic Knowledge in Excal,

e« Toexpose the various function in Excal.

¢  Toextend the skill to use Data Visusfization.

s Toanalysis the real ime data sats,

«  Todewelop Pivol lables and VLOOKEUP funclions,

Courge Qutcomas

After complelion of the coursa, the students will be able lo

CO1 = Descrbe comman Exeal funclienality and fealures used for data scence [K2)

G02 - Amalyze and construct the Data Visealization. (K3)

G033 - Configune the programming environmaent, (K2)

C04 - Analyza real time data get. (K3)

CO5 = Implement Pivol tabies and VLDOELP fundions. (K3)

Lis! of Experiments

1. Study of basic Funchion in BExcal.

2. \Working with Ranga Mamas and Takbles.

3. Cleaning Data with Text Functions.

4. Cleaning data contasning Data Values.

5 ‘\iorking with VILOOKLUP funclions.

6. Demonstration of Data Wisualization.

7. Importing Data from external source inte Exeel

B, Creafing a Data Model,

o, Explaring Data with Proot Tabées and Charts.

10, Create a Dash board for a given requirement,

1. Implement a data analytics for e real ime data set

Reference Books

1, Julbs Cesar Rodrigusz Markino, "Hands-on Machene Learning with Microsoft Excal”, Packt Publication,
2015,

2. Paul McFadries, "Excel Data Analysis for Durmmiss”, John Wiley and Sons. 2018
3. Gordon 5. Linafl, “Dala Analysis Lising 0L and Excsl™, Wiley Pullishing, 2008,

4. Hector Guerrero, “Excel Data Analysis: Modeling and Simuiation”, Springer International Publishing, 2™
Edition, 20149,

5 Steven 5. Skiena, "Deta Science Design Manual®, Sprng International Publicabon, 2017

Web Refarences

1, hitps: fwae coursera.ongllearmdexcel-data-analysis

2. hitpsthsens ede . onglcourseintroduction-to-date-analysis-using-excel-2
3. hitps e kaggle. comidatasets

4. nttpscifvasw lutonztspoint. comiexcel_data_analysisfindex. him
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L T P C Hms
L2oAaDcT XX
CERTIFICATION COURSE- 5 0 4 0 50
Studends shall chaose an International certification course offered by the repuled organizations fike Google,
Microsoft, B8, Texas Instruments, Bentley, Sulodesk, Eplan and CISC0, els. The duration of the course is 40-30

hours spacified in the curticutum, which will be offered thraugh Centre of Excellence.
Pass [Fail will be detarmined on the basis of parfidpation, aliendancs, pedormancs and complation of the

eourse. IF 8 candidate Fails. hefshe has to repest the course in the subzequent years. Fass in fhis course is
mandatory for the award of degree,

~- J,xf\ \ el
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u20ADNM101 INDUCTION PROGRAM
Indhuclion progeam for students (o be offered right at the start of the first year
Dwration of the Program 31 Weoks
= Physical Activity

=  Creative Arts and Culture

= Mentoring and Unhiersal Human Yalues

¢ Familiarization with College, Dapt./Branch
Indsction program s Literary Activity

= Proficency Modules

= |achures and Workshops by Eminant Paopla
s Wigits in Local Area

= I:l_rg_t_r_a—tuﬁl-:l.'ular {.E:rgljeg in Callege

- ——— | |

1. Physical Activity
Thie waould invohva & daily routine of physical activity with games and sports. Thara would be gamas in the evaning
or at other swslabls times according 1o the lecal dimata. Thess would haelp develop team work besides health,

Each sludent could pick one game and learn it for the duration of the induction program and hopefully, continue
wilth it kaker,

Z,  Creative Ars

Every student would choose one skifl related o the arts whether visual arts or perfarning arts. Examples are
painting, music, dance, polfery, sculphure ete, The studert woubd pursus b every day for the duralion of the
program. These would allew for creative expression, It would develop a sense of assthetics and also enhance
creativity which would, hopefully, flow into engineering desion |ater

3. Mantoring and Universal Human Values

Mantoring and connecting the shudsnis with Faculbty members is the most important pad of guderd induction
Mantaring takes place in the context and ssthng of Liniversal Human Valuas. |§ gets the student to explors onasaeld
and experisnce the joy of learning, pregarss one to stand up to peer pressure and take decisions with courage, ba
gware of relaionships and be sensitive fo others, wnderstand the role of monay in iife and experiancea the faaling
of prosperity. Mead for character bulding has been underfined by many thinkers, univarsal human values provide
the bane. Methodology of teaching this contend is axtremely imporant. |& must not be through do's and dont's, but
by getting the students to explore and think by engaging them in a diglogue. |t is best tsught throwgh groogs
dizeussions and real Ife activities rather than lecturing. The role of group discussions. howawar, with clamty of
thought of the teachers cannot be over emphasized. it iz essantial for giving exposure, guiding thoughts, and
rapizing values. The teachers must come from sl the departiments rather than only ore department ke H5S or
frorm outside of the Institute Experdments in thes direction at IIM{BHU) are moteworthy and ons can leam from
tham. Discussions would be conducted in small groups of abaut 20 students wih a faculty mantor each. It g fo
open thirking towards the self. Universal Human Values discussions could even conlinae for rest of the semaster
as a normal course, and not stop with e induclion program. Besides drawing the atfention of the siudent ta larger
issues of iife, it would build relaticnships between teschers and shudents which Gagt for e enbee d-year slay and
possibly beyond.

4. Dthar Activity

Actvities that are nof there on a daily basis, but are conductad for 3-2 days (Iypcally in the afttermoansh and
change thereafter.

4.4, Femiliarization with College, Department'Branch

The Incoming sludents should b iold about the credit and grading system, and sbout the examinabions. They
ghould be informed about how sludy i coflege differs from study in school. They should also be taken on a tour of
thi coflege and shown important points such as library, canteen, and other fadidies. They should be shown their
dapartment, and tobd whal it means Lo get imle the branch of deparment Descrbe what role the technology

B Tech. = Artificial Inteligence and Diata Science
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related 1o their department plays in society and after graduation what role the stedent would play in sodisly as an
enginear In that branch. A lecture by am alumnus of the Dept. would be very heipful in this regard. They shoukd

alsa be shown the laboratories, workshops and other faclifies. The above should be done right in the first bao
days. and then over the afternpone thereafier, a5 appropriate

4.2, Literary Activity
Literary activity would encompass reading a Dook, woiling a summary, debating, enacing a play et

4.3 Proficiancy Modules

The induclion program perod can be used to overcome some crlical facunas that students might have, for
example, Englsh, computer familiarty ete. These should run like crash courses, so that when normal coursas
slart after the induction program, the student has overcome the lacunas substantially. We hope that problems
arising duse 1o lack of Englizh skilz, wherin students start lagging behind or failing in several subjects, for no fault
af thairs, would, hopafully, becesn2 a thing of the past.

4.4, Lectures and Warkshops by Eminent Peopla

Lectures by eminent people should be organized, say, once a week, (t would give the students expasure b peopla
who are eminent, in industry or engineering, In social sanvice, or in public life. Alumni could be invited as well,
Motivational lectures aboul life, meditation, ele. by Ramakishna Mission, A of Living, Vivekanand Kendas, 5-

YWYASA, stc. may be organized, Workshops which rejuvensats or bring ralief to students would also be walcome,
such as, Al of Living workshops (3 $essions, 9 houra),

4. 5. Visits in Local Area

A couple of visits to the local landmaiks incheding historical monuments should be oganiped. This would
familiarize the students with the area logether with bonding with each other, like in a picnic. Visits Showlki also be
organized to a hospital, orphanage or a vilage, These would expose them to people in sufferng o 1o differem
lifastylas, This might also sensitize tham o enginesoing neads in these areas.

4. 4. Extra-Curricular Activities in College

The new students should be introduced 1o the exra-curricular activities at the collegefuniversity. They should be
shown the facEies and informed aboul activilies related o Gfferent clubs etc. This is when selecied senior
students invobwad inor leading these activities can gve presentations, under faculty supanvision,

“«.-/'\\\ g =
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ENGINEERING MATHEMATICS =1l L T P € Hrs

U20BS5T215 (MULTIPLE INTEGRALS AND TRANSFORMS)
(Comman to EEE, ECE, CSE, [T, ICE, Mech,, Civil, BME,
Mechatronics, CCE, AIRDS, FT)
Course Objectives
« Todeveloplogical thinking and analylic skills in avalualing mulfiple integrals

* To egup them familiar with Laplace, transform and solve the differential equaBons wsing Laplace
transharm fechrgues.

«  Toenable the shedents to expand functions into Founer seres using change of infensals.
¢« To gain good knowledge in application of Fouriar iransfarms
= Toincdsats the compitabonal Knowledge in Z-lransionms,

Courge Outcomes

After completion of the course, the students will be able fo

Ci01 = Understand the concapt of double and triple integrals. (K2]

C02 —Find Laplaca transfarm and inverse transform of simpls funclions. [K3)
C03 = Convert a peniodic funclion into series form. [K3)

CO4 — Compute Founer transfoms of variows funchions. (K3)

CO8 = SBalve diference squations uging £- Iransloms, [K3)

UNIT | MULTIPLE INTEGRALS {12 Hrs)
Mulliphe Integrals, change of arder of integration and change of variabies in double Integrais (Caresian o
polar). Applications: Areas by double integrafion and volumes by tigle integeation (Cartesian and polary

UMNIT I LAPLACE TRANSFORMS AND INVERSE LAPLACE TRANSFORMS {12 Hrs)
Dafinition, Trangfonms of elementary funclions, properties, Transformn ol derivetives and  integrals.
Multiplication by 1 and Sivision by L Transform of unit siep function, ransform of periodic functions. Initial and
firal walue theorerms, Methods for determining inverse Laplace Transfonms, Comolution theonem, Application
bo differential squations and integeal equations. Evaiustion of inlegrats by Lapiace fransfonms,

UNIT Il FOURIER SERIES (12 Hrs}

Dirichlat's condlions = General Fourer series - Expansion of perlede funclion imlo Fourler series — Fourier
serigs for odd and even functions = Hal-ranga Fourier cosing and sing saries — Change of inferval - Related
probdams.

UNIT IV FOURIER TRANSFORMS (12 Hrs)

Fourler Integral theorem. Fowrier transform and s inverse, properfies. Fourier sine and cosine fransfoms,
ther properties, Convelullon and Parseval’s identity,

UMIT V Z - TRANSFORMS {12 Hrs)

Differance equations, basic definiion, z-dransform - definfion, Standard z-ransforms, Damping nule, Shifting
rube, Initial value and final value theorems and problems, Inversa z-fransform. Applications of 2-transformns fo
solve difference equations,

Text Books

1, Ravish B Singh and Mukul Bhatt, “Enginearing Mathematics®, Tata McGraw Hill, 1% Edition, 2016
2. P Siva Remakrizhna Das. and C V§ayakumar _, "Engineering Mathemafics”, Fearsen’s, 217,

3 MO Petale “A tet book on Z- Transformes (Engineedng Mathematies)”, Bames and Moble, New Edition,
2020,

Reference Books

1. Dase H K, “Advanced Engineenng Mathwemakes™, 5. Chand & oo, 2015,
2 Bali MNP, and Dr, Marish Goyal, "Enginesring Malhematics®, Lakshrmd Publications, 9™ Edtion, 2015,
3. Erwén Kreyszig, "Advanced Engineering Mathemafics”, John Wiley & Sons, 107 Edition. 2018,

B.Tech. = Arlificial intefligence and Data Scdence
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4 Gupta.C. B, Shree Fam Singh, M. Kumar, “Engineering Mathernatics for samester | & I°, Tata McGraw
Hill, 201 5.

5. Ramana B\, “Higher Enginesring Mathematics', Tata McGraw Hill, 2018,

Web References

1, hitpziingtel acinfcoursssd111105121/
2 hitpscdingtel acinfcourses111 105038/
3 hipsteptel acinfcourses/ 11107114
4. https:fswayam.gos indnd 1 _noc20_mal Tipreview
5. htips:/inptel acinicourses/111/103/ 11103021/
COsPOs/PE0s Mapping
Program Specific
" Program Qutcomes (POs) Outcomes (PSOs)
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COMPUTER PROGRAMMING -l L TPC Hms

UZ0EST243 (PROGRAMMING IN PYTHON) 3003 45

Course Dbjectives

= T learn the basic concept of python programming,
To infer the availabdity of warious data typas and Object Oriented Principdas.
To acquire and practca the knowledge of predefined packages Numpy.

= To wnderstand Data Mandpulathon with Pandas.

e Toinfiar the programming concapt for Visualization with Matplobib.

Course Outcomes

Affar completion of the cowrse, the sfudants will ba ahie fa

CO1 — Interprat the basic concapls of Python programes. (K2)

02— Arbiculate tha concepts of Seis, Dictionarias and Object Oriented concepls, [K2)
203 — Experiment with Mumpy packags. (K3}

COd — Apply and analyze Data Manipulation With Pandas, (K3}

CO8S — Wustrate programming concept for Visualization with Matplotih. [K2)

LIMIT | INTRODUCTION TO PYTHOM {8 Hrs)
Structure of Python Program — Undadying mechanism of Module Exgculion = Branching and Looping =
Problemn Solving Lising Branches and Loops = Functions = Lambda Funclions = Lists and Mutability = Prablam
Sohsng Using Lists and Funclions.

UNIT 1| SEQUENCE DATATYPES AND OBJECT ORIENTED PROGRAMMING {9 Hrs)
Sequences — Mapping end Sets — Dictionariea, Classes: Classes and Instances — |Inhedtance — Exception
Hardling = Infrotuction to Regular Expressions using "“re” module.

LNIT Il USING NUMPY {5 Hrs)
Basics of MumPy — Computation on MumPy — Aggregabons = Computation on Arrays = Comparisons = Masks
and Boolean Amrays — Fancy Indexing — Sorfing Amrays — Structured Datac MumPy's Structured Amray.

UNIT IV DATA MANIPULATION WITH PANDAS {9 Hrs)
Irfraduchen 1o Pandas Objects - Data indexing and Selection — Operating on Osta in Pandas — Handing
hssing Data = Hierarchical Indexing — Combening Cata Sefs. Aggregation and Goouping — Pivol Tables —
Veclorized Sirng Dperabons = Warking with Time Seras — High Pedosmmance Pandas — evall) and gueng)

UNIT V VISUALIZATION WITH MATPLOTLIB {9 Hrs)
Basic functiona of Maiplotib — Simpla Line Plot — Scatter Plot — Density and Confour Plots — Histograms —
Binninge and Density — Customizing Plot Legends — Colour Bars — Thrae-Dimensional Plotting in Matplotib,

Text Books

1. Jake WVanderPlas, "Python Data Science Handbook - Essential Tools for Warking with Dala™, O'Reily Meda
inc, 2018,

2 Zhang.Y, “An Introduchon to Python and Computer Prograrmming”, Spanger Pulbications, 2018

3 Wesley J Chun, "Core Python Programming”, Pearsen Edwcation, 2™ Edition, 2008,

Reference Books
1. Jaohn Paul Mueller, Luca Massaron, “Python for Data Scence for Dummies”, 2™ Edition, John Wiley&
Sons, 2019,

2. Jesus Roget-Salazan, “Data Sdence and Analylics with Python®, CRC Press Taylor and Francis Group,
2047.
3. Brian Draper, "Python Programming A Ceomplate Guide for Beginners to Master and Becorne an Expert in
Pyihon Programming Lampenge”, CreateSpace Independent Publisheng Plafform, 2016
B. Tech. — Arificial Intalfigance and I?ata Science
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4. Mark Lutz, Laura Lewin, Frank Williszan, “Programming Python®, O'Reilly Media, 3 Edition, 2005,
5. Gowrizhankar 5, YVeena A, “Introduction tn Pythan Programming”, CRC Fress, 2018,

Web References

1. hitpsdinplel acinfcourses! 106/M105M 06106212

2. hitpsdivnvw geekshorgeeks orgidata-analysis-visuslization-python/

3. hitpsdiveww coursera orgfearmipython-data-analysis

4 https.ftesener python,crgf

5. htips:ffeww programiz.com/pylhon-programming

COs/POs/PSOs Mapping

cos Program Outcomes (POs) Oueomes (P0s)

PO1| POZ| PO3| PO4| POS POGE PIF FOB| POS|PO10| PO11| PO12| PSO1| PS0OZ| PSO3
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4 7 3 3 2 3 | - . . - . - - 7 3 3
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L T P C
U20EST 245 DATA STRUCTURE AND APPLICATIONS 5° G os T:
Course Objectives
«  Taoimpart the basic concapls of Data Strectures and its terminckogas,
To widersland cancepls aboul Stack and Queus aperaticns.
To vnderstand basic concapts about linked list and its varicus operations
To understand concepis about Tree and its appdications.
To understand basic concepts aboul Hashing and Gragh

Courze Outcomes

Afler completion of the course, the sludents wil be able fo
CO1 = Analyze Fundamentals of Data Struciures. (K2}

CO2 — lllustrate Stack, Quesue and its operation. (K3}

CO3 = Apply and analyze Linked List operalion. (K3)

Ci04 — Construct the Tree and its vanous applications. (K2)
CO5 = Bummarize Hashing and Graph techniques. [K2)

UNIT | BASIC TERMINCLOGIES OF DATA STRUCTURES {9 Hrs)
Infrodiction: Basic Terminologies = Elementary Data Organizations. Data Struchure Operations: Insertion -
Dedetion = Traversal Amray and its operations. Polynomial Manipulation,

UNIT Il STACK AND QUEUE OPERATIONS (9 Hrs)

Stacks and Queuss ADT Stack and its operabions. Applications of Stacks. Expression Conwarsion and
evaluation. ADT Queue: Types of Queus = Simple Ceewe = Circular Queus = Pricrly Queus = Oparatlions an
each Iype of Queiies,

UNIT Bl LINKED LIST OPERATIONS {9 Hrs)
Linked Lists: Sengly linked lists — Represantation in memory. Algonthms of saveral operations: Trawersing —
Searching = Insarfion = Deletion in finked list. Linked representation of Sdack and Queue. Doubéy linked list
operations. Cincular Linked Lists: operations.

UMIT IV TREES {9 Hrs)
Trees: Basic Tree Temminologles — Diterent types of Trees: Binary Trese — Thraaded Binary Tree — Binary

Search Tree — Binary Tres Traversals — AVL Tree. Intreduction o B-Tres and B+ Tree, Heap — ApplicaSions af
heap,

UNIT ¥ HASHING AND GRAPHS % Hr=)
Hashing: Hash Table — Hash Funchion and its charactenstics. Graph: Basic Terminolegies and Reprasentationa
— Graph traversal algodthma, Defirition — Represantation of Graph — Types of graph — Breadth-first traversal —
Diepthe-first trawveraal — Topological Sort — Bi-connectivity — Cut vertex — Euler circuits — Applicaiions of graphs

Toexl Books

1. Ellis Horowitr, SarksiSabni, “Fundamentals of Dala Struchures”, Camputer Sciance Press, [Nustrated
Edilien, 2018,

2. Thomas H Ceseman, Charles E. Leiserson, Romald L Rivest and Chfford Steén, “Introduction io
Algarithms”, PHI, Third Editiors, 2010,

3. Alfted V. Aho, Jaffray D Uliman, John E. Hoponoft, "Data Structures and Akgonithms”, 47 Editon, 2008,

Reference Books
1. Mark Allen Welss, “Algorithma, Data Struciures and Problem Solvimg with Ces”) Addison-Wesley
Puislishing Company, lustrated Edifan, 1995,
2. Mark Allen Weizs, "Data Struchures and Algonithm Analysis in O, Pearson Education, 2° Edilion, 1997
3. Reama Thareja, "Cata Structures Using C°, Cxford University Press, Second Edion, 2011,
B Tech, — Artificial Intelligence and Data Science
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4, Ahe, Hoperoft and Ullman, "Data Structures and Algorithms”, Pearson Educalion, 1983,
5. Stephen G Kechan, *Programming in C°, Pearson Education, Third Edition, 2008,

Web References

Mipsinplel acincourses 1061 0 3065/

Hiipsihaves, geeksfiongeeks org/data-struciures!

htips: i, favatpoint. comédata-structure-tutorial’

hitps v, studtytonight. comddata-stnoctures!

bl Atwesre Iuborialspoint. comidata structures_algorithms!

g
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Hrs

U2DEST247 OBJECT ORIENTED PROGRAMMING 45

o
o =
o
@ O

Course Objectives

«  Tobeam the basic concepts of cbject oriented programming in Ces,

To empéore the programing principkes of Class, Obyect, and Constructors.
To krew the principles of Funclions and Inherilance.

T develop 2 C++ applicaticn using Polymorphism Concepis.

To expertise the programming skills in Templstes and Excaption Handling

- = ® =

Courge Outcomes

After complation of the cowrse, the stedents will be able o

CO1 = Develop programs using OOP principles. [K2)

CO2 = Experimental with the concepls of Class & Objects and Construclons & Destructars. [K3)
CO3 = Infer the concapls of Funclions and Inharitance with its types. [K2)

CO4 = Develop C++programs using Polymarphism and Virual Funclion, [K3]

COE - Construct interactive C+H+ programs using Templates and Exceplion Handling, (K.2)

UNIT 1 OBJECT ORIENTED PROGRAMMING IN C++ {2 Hrs)
Dbjecd Oranted Programming Concapls: Basic Program Construction — Data Types — Type Corwversion —
Operators — Kay Concepts of Object Orianted Programméng, Introduction and Structure of the C++ program —
Stream Classas - Formatiad and Unformabied Dats = Unformatted Console WD Operafons — Bit Figlds —
Manipulators. Dacision making stataments — jump statement — switch case statement — looping statermeants

UNIT | CLASSES AND OBJECTS, CONSTRUCTORS AND DESTRUCTORS {9 Hrs)

Intrachachion lo Classes and Dbjecls = Constructors and its Types = Cwverlosding Gonstructors = Cogy
Consdructors = Destructors

LNIT Il FUNCTIONS AND INHERITAMNCE {2 Hrs)

Fumctions: Passing arguments — Lvalues and RWalues — Librery Functions — Infine functions — Frisnd
Functons. Inhertance: Introduction — Types of Inheritance.

UNIT IV POLYMORPHISM AND VIRTUAL FUNCTION (3 Hrs)
Polymarphisr: Compile Time and Run Time Polymerphism, Cverloading: Funciion Overloading and Qperakor

Cwerloading = Overdoading Unary Operators = Overdoading Binary Opemtors. Virhal Functions = Abstract
Classes

UNIT V TEMPLATES AND EXCEPTION HANDLING (9 Hrs)
Generic Funchions — Need of Templates — Funchion Templates — Class Templates, Exceplion Handling Meed
of Exceptions — Keywords — Simple and Mulliple Excaptions.

Text Books

1. Ashok M.Kamthane, *“Object Orientad Programming with AMNSI and Turbo C++", Pearson, 19 Edition, 2011.
2 Paul J, Dastel, Hareey M, Datel, "G4+ How o Program”, Deitel, 10" Edilan, 2017
3. BjarneStroustrup, “The C++ Programming Language”™, Addison Waslay, 4'" Edifion, 2015

Reference Books

1. E. Balaguruswarmy, *Object Orented Programming with C++°, Teta McGrew Hill Education, &Y Eddlon,
2015,

2. Joyee Famell, "Obyect Orlented Pregramming’, Cengage learning, 4% Eddion, 20049,
31, Stanley Lippman, Joseelajole, Barbara E Moo, "Cred Primer®, Addisan Weslay, 5% Edilon, 2015,
4, Hicolal M, Jossudis, "Objed-Orented Programming in C++*, Wiley Publications, 2002,

B.Tech. — Arificial Intelligence and Dala Science
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a2

5 T.0 Malhaira, "Ce4 Made Egsy”, Lazmi Publicslions, First Editias, 2006

Web References
1. hithp: e cpbus plus, comidaciutoal!

2. hitps e, programiz comicpe-programminglexamples

1. hitpstiwww geeksforgeeks orgfopp-tulanal
4. https:{iwne. tutoriakspaint comdephusplusindss him

5. htips:ffwww learmcpp.com/

COs/POs/PS0s Mapping —
COs Program Qutcomas [POs) ;Eﬂfﬁ;gl:}
P01 | PO2| PO3|PO4POS[ POE[ POT PO3[PO10| PO11| PO12! PSO1| PSO2| PS03
£ 15 |7 217 2] =" o - - 1 3 L 2
g 12 |3 |[x & | & [-=] - - | - 2 2 3
¥ [ |2 a3 | &F =] - A e - | 2 2 3
| = |8 Patps & =] - i, | 3 3 3
B3 |2 |3 |2 |8 [ -]~ : I 3 | 2 2

o b e

B.Tach. = Artificial Inkelligence and Data Science



Academic Curriculum and Syllabi R-2020 43

COMPUTER AND COMMUNICATION L T P € Hr

EEST 2 NETWORKS 3 00 0 3 45

Course Objactives

To understand the profocol layering and physcal leve communicadion,
To analyze the basic nclionality of datalink tayver

To leam the funclions of network layer and the various routing protocols.
To familarize the funcsons and protocols of the Transpord layer.

To understand the concepts of application layer protocols,

Courze Qutcomes
After completion of e course, the stidents will be able o

CO1 - Apply the knowdedge on principdes of computer networks and physical layer signal fransmisslon along
with impairments and performance analysis. (K2)

CO2 — Explain the concepts end funclionality of datalink layer (K2)

C03 - List the funchons and differant routing algonithms of natwork layer. (K1)

COd — Classify the vanous functionaities of the protocols in transport layar. (K]

CO5 — Examing the working of various application layer protocole. (K3]

UMIT 1 INTRODUCTION 8 Hrs)
Metwork Applications = Metwork Hardware and Sofwans = 051 = TCP/P model = Example Mebsorks -
Infemet prodocods and standards = Conneclion Orented Metwork = X.25 = Frame Relay - Guided
Transmission Media = Wireless Transmission — Mobile Telephone System — Tramsmission modes —
Topologies. Case Study: Simpde nebwork comsmunication with comesponding cables.

LMIT I DATA LINK. LAYER {3 Hrs)

Framing = Errar Deteclion and Correchon = Chacksum, DLC servicas = Bliding window protocols = Flow and
Error contrd - HOLC — PPP - Mulliple sccess profocols — Mulliplexing — Ethamet — IEEE 80211 -
IEEER)2. 16 — Blustooth — RFID,

UMIT Il NETWORK LAYER {9 Hrs)
Mebaor layer sarvices — Packet Switching — IPWVY Addresses — subnetting — Rowting algonthme: Mebwork
layer protocos:. RIF — OSPF — BGP — ARP — DHEP — ICMP - 1Pwd and IPwE - Mobile [P — Congestlon conbral
alganthms — Witusl Metwerks and Tunnels-Global Intermet, Case study — Oiffarent rouling algodthms (o seleact
the network path with its aptimum and economecal during data trensfer - Link Stale rouling - Flooding -
Distance vectar

UNIT IV TRANSPORT LAYER {2 Hrs)

intraduction — Tramnsport layer protocol — UDP — Reliable byte sirearm (TCF) - Connection managemeant — Flow
control — Relranamission — TCP Congestlon contral — Congestion svoldance — Queuing — QoS — Applicalion
requirements.

UNIT W APPLICATION LAYER {8 Hrs)

OGS = E-Mail = WY = Architectural Oveniesw = Cynamic web document and hiip. Protocols: 55H = SHMP
= FTP = SMTP = SONET/S0H = ATM = Telnet = POP,

Text Books

1. Behrouz & Forouzan, "Data communication and Mebworking”, MeGraw-Hill, 5 Edition, 2013

2. 5. Tanenbaum, “Compauter Mafworks”, Pearson Education! PHI, 5 Ediion, 2013,

1, James F. Wurose, Keith W. Hoss, "Computer Netwarking: A top down approsch’, Pearson Educstion,
India, 2020,

B.Tach. = Artificial Intelligence and Data Sciance
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Reference Books

i.
2.

3
4,
-

Davie Bruce 5. and Peterson Larry L, *Computer Metworks - & System Approach” Morgan Kaufmann, 57
Edifiom, 2012

Godbole, Achyul 5 and KahateAtul, “Data Commurication and Mebworks', Tata MoGeaw Hill Pubiishing
Company, Mew Delhi, 2" Editon, 2011.

. Wikam Stalings, “Data and Compater Communications”, Pearson, 10" Edition, 2013

Madar. F. Mir, "Computer and Communication Metanorks®, Pearsan Prentice Hall Publishars, 2010,
¥ing-Dar Lin, Ren-Hung Hwang, Fred Baker, “Computer Networks: An Open Source Approach”, Mo Graw
Hill Publisher, 2011.

Web Referances

1, hitpsinplel. ac infcourseal! 060105/ 106105081/
2. hitpsiheean geeksforgesks org/computer-nebteork-hdorials!
3 hitpsieen futorialspomnt comidata_communication_compubes_nsbwoek!
4. hitpsivswe geeksforgesks ongllasi-minute-notes-computar-network!
5 htips:fhwww javaipoint, comitypes-of-computar-network
COs/POs!PS0s Mapping
Program Specific
Program Outcomes [POs) Outcomes (PS0s)
-
PO1|PO2| PO3 PO4| PO5S POB| POT|POS|PO3| PO10| PD11) PO12| PS01| PS02| PS03
I NE IR AEE T S A S S
2| 3 2 2 2 2 - - 3 2 2
| 3| 2 3 3 2 3 - - 2 3 3
4 | 3 2 i 1 2 = = - = § = - 3 2 2
6] 3 3 L, 2 A - - - = - | - - 31 3 3

3-,1\\\--‘*
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U20ADT202 DATABASE MANAGEMENT SYSTEMS

Course Objectives

=  Tolzam about Database Structure and Data Models.

To shedy SQL Commands For storing and refrieving data imo the database,
Ta shedy e Relational dalabase system design,

Tao understand the concept of Transactions.

To understand the concapt of Concurrency Control and Recovery Sy sbem

LI I

-

Course Ouicomes

Affar compfetion af e coursa, e students wit! be able o

SO = Develop conceptual data madel using Entily Relationship Diagram. (K2)

COZ = Design concepiual and logical dafabase models for an application. [K2)

CO3 = analyze relalional database design of an appication. (K3)

C04 = Explain the need for Indexing, Hashing and Tranzactions in dalabase. (K2}

OS5 — Determing the strategies for providing securdly, privacy, and recoven of dalta (K3)

UNIT 1 INTRODUCTICON {9 Hrs)
Database System Apphcabon — Purpoze of Database Syalemszs — View of Data — Datsbase Langusges —
Ralational Database - Database Design — System Siruclure — Database Architeciure. Datshase Design and E-R
Model: Ouariew of the Design Process - The E-R Model = Constraints = E-R Deagrama — E-R Design [asues —
Extended E-R features — Redudion o Relalional Schemas - Other aspects of Dafabage Design

UNIT It RELATIONAL MODEL {8 Hre}
Struciure of Relational Detabase — Fundamental Relakonal Algebra Operations = Extendad Relational Algebra
Operations — Modification of the Database. Structured Quwery Language: Infroduction — Basic Struciure of SQL

Cuerles — Set Operations — Additonal Basic Operations - Aggregate Funcfions — Mull Values = Nested Sul
queries — Views — Join Expréssion,

UNIT Il RELATIONAL DATABASE DESIGMN {2 Hrs)
Featuras of Good Refational Designs = 1MF = ZNF = INF = 4NF with Examples. Atomic Domains and First

Mormal Form — Decomposition using Fundtonal Depgendencies = Funciional Dependency Thaory = Algorithm for
Diecomposition — Decompasition using Multivalued Depandencies.

UNIT IV INDEXING, HASHING AND TRANSACTION MANAGEMENT {9 Hrs)
Basic Congepls — Onderad Indices — B+ Treg Index Files — B-Tree Files — Muliples — Key Access — Sialic
Hashng = Dynanie Hashing = Comparisen of Ordered Indexing and Hashing — Bitmap Indices, Transaction
Mamagement: Transacion Concespl = Storage Struciure — Transaction Atcenicity and Durability — Transaction
Isalation and Alomicly = Sedalizabiity — Recoverability — Transaction lsolation Levels — Implemantation of
Isnlafion Levels

UMIT W QUERY PROCESSING AND CONCURRENCY CONTROL % Hrs)
Cheery Procesaing: Maasures of Query Cosl — Salection Operation — Serding-Join Operation — Other Cperations —
Evaluation of Expressions, Query oplimizstlon: Owersew — Transformetion of Relstional Expressions —
Estimating Stafistics of Expression Resulls — Choice of Evalusilon Plan. Concurrency Control: Lock Based
Protecols = Timeslamp Based Protoels - Walidation Bazsed Protoeols Recovery System: Falure Clazaification —
Rammiote Backup Systems

Text Books

1. Abraham Sdberschatz, Henry F Korth, 5 Sudharshan, “Database System Concepts’, MoGraw-Hill 7 Edition,
2018,

2. FRamezElmasr and ShamkantMavathe, Durvasuda W L M Somayajely, Shyam K Gupta, “Fundamentals of
B.Tech, — Artificial Intelligence and Data Science
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3

Database Systems™, Pearson Education, United Siates of America, 2018,
Atul Kahate, *Infroduction to Database Management Systems’, Pearson Educalion, Mew Delhi, 2005,

Reference Books

1.

o

Date CJ, Kannan A, Swamynathan S, *An Inroduction to Database Systam”, Pearson Education, 8 Edition,
2005,

Raghu Ramakrishna, Johannes Gehrke, ‘Databaze Management Systems”, McGraw Hill, 37 Edifion, 2014,
G Gupla, "Database Managemen! Systemsa”, Tata McGraw Hill, 2011,

Jeffrey D. Wliman, "Principles of database syslems’, Computer Scence Press, 1882,

Paul Beynon-Davies, "Database Systems’, Palgrave Macmillan, 3 Edillon, 2003,

Webh References

thoBoL R

hitpsimplal_ac inicourssalt B8N 061061 0608 5/

hitps:fdocs.oracle comfcd/E 11862 _01isenvar, 1120410840, Mm MySQL Online Documentation
nttpciides . mysglcomddoc!

hittg: e rfspm.com(POEBCA-42E8% 200 racle. pdf

hibtgs: s tutiorial spoint. comddbmisfindex. bbm

CO=/POs/PS0s Mapping

COs

Program Specific

Program Qutcomes (POs) Dutcomes (PSOs)

PO1| PO2| PO3|PO4| POS POG| POT| POB| POY| PO10| PO11) PO12| PSO1| PS02) PS03

A L b=
ot | L || tn | Ran
Gadi | G |k | Pl | Kik
L | B3 || [ 2l
I e
Labi] L) G| Poit| B
i i

1

i

L)

]
Lo | || e e
oo | el || g |
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e LT P C Hms
U20ESPI44 COMPUTER PROGRAMMING - || LABORATORY 55 5 %

(PROGRAMMING IN PYTHON) 30
Course Objectives
s Topelaclear understanding of Pythen Programming concepls
= Toundersand Indexing and Soring.
= Toexpeiment with the process of data cleaning.
= To develop applications to use the concepts of dada visualization
= Toapply the analysis concepis on read time dats ssts,

Courge Outcomes

Alter compieltion of the course, the studants will be able to

GO = Describe commaon Python funcbionality and fealures used for data science, (K2)
C02 = Query Data Frama siruclures for deaning and processing, (K2)

CO3 - Configure your progremming ermviroament. (K3

GO = Experiment the concepd wsing data visualization. (K3)

GO = Analyze real tirme datasets, (K3)

List of Exercises

Wiz a pythwn program to demonsirate the following Concepts:
Aggragation

Indexing and Soriing

Handling of missing data

Hierarchical Indaxing

lUeags of Pivat table

Ulea of eval() and queny()

Ecatter Plot

a0 platiing

9. lmplement an analylic appication,

10, Implermerd an applicalbon o process 3 real ime data,

B0 T ol Tl

g

Reference Books
1. Chirag Shah, “A Hands-On Introduecton to Data Scence”, Cambrdge University Press, 2020
2. Siddhariha Chatterjes, Micha! Krystyanczuk, “Python Social Media Analyfics’, Packt Pultlishing, 2017,

3. Jake VanderPlas, "Python Data Science Handbook - Essantial Tools for Working with Data®, O'Raily
Media Inc, 2016,

4. Zhang.y, “An Introduwchion to Python and Computer Programming”, Spanger Publcations, 2016,
5 ‘Wesley J Chun, "Core Python Programming®, Pearsen Education, 2™ Edition, 2006,

Web Referencas

1. hiipssinpbed.as infcourses 1081 061061062 120
2. htlpsaiwaw. geekslongeeks ongfdata-analysis-visual zation-gpy hon
3. hitpsidiweow. cour sera ongleanm/pylhon-data-analysis
4. htips:ihwew. python_org!
5. hitps:iweesr programiz.com/pyihon-progiamming
COs/POs/PS0s Mapping

i Program Outcomes (POs) g&“ﬁ'}“;fr;gg:’

FO1|POZ| PO3 | PO4| POS| POG| POT| POR| P09, PO10| PO11| PO1Z|PS0O1 | PS0O2Z| PS03

1 2 2 2 1 3 - - - . - . . 2 2 2
2 z 3 i Z 3 1 L] - = - " - z k. E
3 3 3 :5 1 3. - = = - - - - 3 3 3
4 3 3 | 3 3 = = - - - * = 3 | )
5 3 3 3 3 a . - - : - - 5 5 3 3

B.Tech, — Artsficial intelligence and Data Science
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DATA STRUCTURE AND APPLICATIONS L T™ P C Hrs
G ek LABORATORY 0 1 30

=
-

Course Dbjectives

To undesstand the basle concepts of Dala Strucheres.
To experiment e concepls of Searching.

To implemant Sarting Concapts,

To shudy about the inear Dala Strueturas,

To leam the concept of non-dinear Dala Struciures,

" @ @ & @

Course Qutcomes

After completian of the course, the stedents will be able to

CO1 = Analyze e algonthm's / program’s effidency inlerms of fme and space complexdy. (K2}
CO2 = Solve the given problem by identifying the appropriate Data Structure. (K2)

CO3 = Sclve problems in linear Cala Structures, (K3)

COd — Solve problems in ron-linear Data Struciures, (K3)

COS5 — Implament Soring and Searching technigues. (K3)

List of Exarcises
1 Wrte a8 C program to implement recursivi and non-recursive
i} Linear search
iy Binary Search.
2, Wiite a C program to implament
I}  Bubble sort
i) Selecton sor
ily Insartien sort
iv) Shedl sor
v} Heap sort.
1 Write a C program to implament the applications of Stack
a) Corwedt Exprassions from infix to Posbi
b) Evaluation of Expressions
4, Wrle a © program to mplemeant the folloing using an array,
a) Stack ADT
b} Queue ADT
5 Wrile a C program te implement list ADT to perform following eparations
a) Ingert an elamenl s a kel
b Dhpbte an elestient from list
2y Search for a key element In kel
d} Count nurmber of nodes in list
B. Write a C program io implement the following using a singly linked list,
8) Stack ADT
b} Cusus ADT.
7. Write a C program to implement the dequeue (double ended queue) ADT using a doubly linked kst and an
array.
B WWrite & C pragram ko padorm the following operations:
aj Inzerl an element into a binany search e
by Delete an element from a binary seanch tnes
g} Search for a key elemeant m a binary seanch fres
49, Write a C program that use recursive funclions to travesse the given binary tree in
a) Prearder
b) Inewrder and
&) Poatarder.

B.Tech. — Artificial Infelligence and Data Science
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100 Write a © program 1o parfam the AYL iree operalions.

A

. Wite a C program taimpdement Graph Traversal Technigues.

Reference Books

1.
2
3

4.
5.

Ellis Horowilz, SanajSahni, “Fundamentals of Data Strectures”, Nugirated Ediion, Compuber Science
Press, 2018,

Mark Allen Weiss, “Data Structures and Algothm Analysis in ©°, Pearson Education, Second Edilion,
1557

Raama Thareja.” Dats Structures Weing C°, Owford Unéversity Preas, Second Edition, 2071.

Aho, Hoperaft and Ullman, "Data Structuras and Algosthms’, Pearson Educabon, 1983

Stephen G Kachan, "Programming in C°, Pearson Education, Third Edition, 2008

Web Relarences

1 hitps:iinplel azinfeourses1 0610306

2 https:iveww tutorialspaint. comidata_struchures_algorithms!

3. hitps:ivewew w3schools inddata-structures-tutarial irtro!

4. hitps:fvwewgeeksforgeaks orgldata-struectures!

5. hitps/Awww favatpoint. com/dala-structure-tutorial!
COs/POs/PS0s Mapping
cos| Program Outcomes (POs) Outsomes [P508)

PO1| PO2[ PO2| PO4| POS| POE POT| POB| POR[ PO10[ PO11| PO12| PSO1| PS0O2| PS03

1 3 2 | 2]2 ]2 5 E = - | - ; ; z 3 2
EREYEAEFEIENENER Z | = . 3 3 3
3 3 3 2] 2 3 3 2 3
4 | ¥ | | %] 3| A =] =] = | = 3 2 3
I'® |3 | 3| %12 |3 - 1 - 2 3 3 3

5, /\\ 1 g
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U20ADP202

DATABASE MANAGEMENT SYSTEMS L T P € Hrs
LABORATORY - 1 80

Course Objectives

- @ R W

To learn and understand the DDLU statements.
To experiment the DML statemeands,

To practes the DCL stalemeants.

T laarn and understand the PLSOL

Ta implerment GUI applications wsing S0L.

Course Outcomas

After completion of the course, the sfudeniz will be able lo
CO1 = Implerment the DOL statementz. (K2)

CO2? — Expenment the DML commands, (K2)

CO3 = Infer the built in funclions in SGL. (K2)

G4 = Implement PLISCOL programs, (#K1)

CO5 = Develap GUI applications in their known platfomm. (K3)

List of Experiments

1
2
3
4
5.
B.
T
g
b,
1

0.

. Create Table using Data Defindion Language (DOL).

Madify Table using Data Manipulation Language (DML}

Store and Retfeve data through Data Control Langusge (DCLY.
Implemenrt Constrainds and Bullt-in functiens invanous tables.
Perform Joing and Group-ty functisns,

implament Simpla Programs in PLISCL

. Create PLISOL programs using functions,
. Craate PUSOL programs using procodunes

Craate PLISOL programs wsing triggers.
Develaping GLI applications.

»  Student Infeermation Systam,

«  Irviertsn Manageament.

»  Payroll Processng.

Reference Books

1
)
%

4,

Louis Davidson, StacieVarga, "Exam Ref T0-T62 Develoging 50U Databases”, Kindle, 1 Edition, 2017,
James R. Groff, Paud M. Weinberg, Andrew J. Oppel, *SQL- The Completa Referance”, 37 Edition, 2011,
Date CJ, Kannan & Swamynathan 5, "An Introducton to Database System®, Pearson Education, 87
edifion, 2008,

FRaghu Ramakrshna, Johannes Gehrke, "Datsbase Managemaent Systems”, MoGraw Hill, 3'° Edition, 2074,

Web Refarences

1. hitpsdinplel ac nfopurses! 1 06 061051 06005/

2. hitpstiwww geeksforgeeks orglaql-tutoriall

3, hitps:ivwwe coursera orglepecializationafieam-sgl-basice-dala-science

4, hiipsidocs oracle comied®11882_01/server.112e4 10B4M0c.him MyS0L Online Documentation

5 hitp:dey, mysgl comidoe!

COs/POs/PS0s Mapping

E:QJ Frogram Outcomes (FOs) EL‘E;:;EF:‘EE;

PO1|POZ| PO3| PO4| POS| POE| PO7| POB| POB| PO10[PO11| PO12| PSO1| PS02[ PS03

1 3 3 3 1 2 - - - - . - & L] a 3
51 % |2 [2 VI8 - 1 -1 -1- . a 3 3 3
AR ENER EDEIEE EE RS - - 3 3 3
4l alafs (33 -1T-1-1-1:- - - 3 3 3
5| 3 3 a [ 3| 3 : - : - - 3 3 3
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L T P C Hrs
U20ADCIXX CERTIFICATION COURSE-Il 8 0 4 0

50

Siudants shall choosa an Internationad cerdification course offarad by the reputed organizabions like
Google, Micrasofl, IBM. Texas Instrements. Benlley, Autodesk, Eplan and CISCO. etc The duralion of the
course is $0-50 houes specified in the cumiculum, which will be affered through Centre of Excsllence

Pass /Fail will be datermined on the basis of particdpation, attendance, peformance and complation

of the course. If @ candidate Fails, he'she has to repeat the courss in the subsequent years, Pass in this
Corge (3 mandatary for ha maend of deanes,

‘3)\\\ \_v—
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L TP € Hrs
UZ0ADS 204 SKILL DEVELOPMENT COURSE 1
{Choose anyane of the balow three courses) 00 2 0 30
1. CLEAN CODE
Course Content:
1. Infroduction to Clean Code

CEE

== g

11,

12,

13

2.

Bad Code - The Total Cost of Owning & Mess: The Grand Redesign in the Sky = Allinda.

The Primal Conusmdnam

The Art of Clean Code - Schools of Thought - The Boy Scout Rule - Pregque! and Principles.

Introduction to Kaming Convention - Meaningful Names = Inlreduction - Use intenlion-Revealing Mamsas
- Avoid Disinfarmation - Make Meaningful Distinctions - Use Pronounceable Names - Use Searchable
Mameas - Avoid Encodings.

Hungartan Motaticn - Member Prafizes - Interfaces and Implemantsions,

Avced Mental Mappdng - Class Mames - Mathod Mames - Use Solution Domain Mames - WUse Broblem
Damain Mameas.

Fumctions - Blocks and Indenting - Sections within Functions - One Level of Abstraction per Funchion,
Reading Code from Top to Bottomn; The Stepdoen Rule - Swilch Staterments - Use Descriptive Mamses

, Function Arguments - Comman Monadic Forms - Flag Arguments - Dyadic Functions = Triads -

Argumend Obgecis
Comments - Comments Do Mot Meks Up for Bad Code - Explain Yourself in Code - Goed Commeants -
Lagal Commants.

Farnatling - The Purpose of Formatting - Differsnt Farmalling Types.
Efrar Handling - Use Excepbons Rather Than Return Codes

EXPLORING OF GITHUB

Course Conteni:

B L o) =

~wm~ @

11

12,

13
14,
15,
16,

3.

Introduction to Varsion Control - Keeping Historical Coples - Ciffing Files - Applying Changes.

Praclical Application of diff and patch.

Warshon contrad - Version Conlrol and Audamation.

it - Instaling Git - Instaling Git on Windows {Dpticnad) - First Steps with Git - Tracking Files - Tha Basic
Git Workflow = Anatormy of a Commit Message.

intreducton o Git Locally - Wsing Git Localy.

Skipping fhe Staging Area - Gefting Maore Information About Our Changes - Deleing and Renaming
Files.

Undoing Changes Befare Committing - Amending Commits — Rollbacks - Identifying a Commit
introduction te branch - Creating New Branches - Werking with Branches.

Muarging - Merge Conflicls. Waorking with Remotes.

. Introduction to GitHub - Basic Interaction with GiAHub = Introduction to remote - Warking with Remotes -

Fetching New Changes - Updating the Local Repository. .
The Pull-Merge-Push Workflow - Pushing Remote Branches - Rebasing the Changes - Rabasing
Exansfie,

Caollaborafion Infroduction to Collaboration - Simple Pull Requast en GitHub - The Typical Pull Reques!
Workfleww an GitHub - Updating an Existing Pull Reguest - Squashing Changes.

Code reviews - Code Review Warkilaw - Uses of Code Reviews in GitHub. Managng Collaboration
Tracking izsueg

Continuous Integration.

Coliabaralion,

APTITUDE -1

Gourse Content:

1.
2,
3

Mumber Sysiem - Basles, Properties & Type of Mumbers - Divisibdity Butes

LCM & HCF - Unit Digit Concapt [Cydicity Method]

Decimals. Simglification. Ratio & Propartion - Compounded & Duplicate Ratio - Inverse Ratio - Shortcut
to Find Ratio - Continuous Proportion = Mean & Divisibaty Proportan,

B.Tach. = Arlificial intelligence and Data Science
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4, Ages - Both Data (s in Ratio o Time Format - One Data in Ratio or Teme Format & Other Data n Sum,
Difference or Product

Lagical [Puzses] Methad.

Axerage - Basics & Finding Average i Complax - Replacament & Alteration Method - Avaerage Speed
Finding Problems,

Alegation & Miduras

Ratio of Miklure - Finding the Kilogram through Rabio

Mean Valua Mathod

0. Rabio Mixture [Fracion Method] - leration Method,

& n

= @

'1‘%-;“1\\ L
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U20ADM202 ENVIRONMENTAL SCIENCE L T P € bms
z o (] 0 30

We as human being are not an entity separate from the emironment around us rether we are a consfitusnt
geamizsaly integrated and co-exist with the emvimonmenl around s We are not an enlity so separate from the
eriranment that we can think of mastering and controling i rather we must understand that each and evary
action of owrs refiects on the emvironmend and vice varsa Ancient wisdom drawn from Yedas about
onvironment and #s susienance reflects these sthos. There is a direct applicafion of 1his wisdom e&ven m

modam limes, Idea of an activity based coursa on environmant protecion is o sensilize the shudents on the
above issues through following two type of aciivities.

[a) Awareness Activities:
i Small group meelings aboul waler management, promotion of recycle use, generation of less
wasie. avoiding elecincily wasie
i, Slogan making &vent
fii. Postar making evend
Iy, Cycle rally
w.  Lecturss from experts

(b} Actual Activities:
. Plantation
i,  (EifEing & tree tosee its full growth
fil, —Gheandness drive
iv. [Dwive for segregation of waste
W To live some blg environmentalist for 8 week or 50 o understand his work
Wi,  Towork in kitchen garden for mess

wii. To know abaul the diferent variethes of plants
wii.  Shating down the fans and ACs of the campus for am hour oF so

ﬁ-h‘l‘htu-—"
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UZ0BST337

Course Objectives

# T acguire skills in handling sifuation including marnae than ona randam variabile,

+  Tofamilianze the gudent aboul the conbinuaus random vanables and thelr Applications,
= Tostudy the basic concepts of Siabstics.

= Toleam tha concept of tesling of hypothesis using statistical analysis.
Ta learn the concepl of Small sampling.

PROBAEILITY AND STATISTICS FORDATA L T
2

c Hrs
SCIENCE 2 3

P
0 &0

Course Outcomes

After compiabion of the cowrse, the shudents will be abie o

C01 — Apply the cancept of probabllity in random vanahles. (K3)

CO2 - Apply the basic ndes of continwous random. (KI)

C03 - Understand the bashc concepts of Siatistics, (K2)

CO4d - Denve the inference for vanous problems uséng testing of hypothesls inlarge Sampies. (Ka)
CO35 - Solve the problems related to Testng of Hypolhases in small sample. [K5)

LUNIT INISCRETE RAMDOM VARIABLES {12 Hrs)

Random Varables and their avent spaces - The probability mass functicn - Marginal density - Byes Theaorem -
Distributicn functions - Bimamial, Geomelic, Megalive Binomial and Paisson,

UNIT I CONTINUOUS RANDOM VARIABLES {12 Hrs)
Some mporan] disidbulions - Exponential distribution = Gamma - 'Weibull - Gaussian distributions - normal
distibution, Applcabon of Distribution — Relabilly - Failure densiy and Hazard function

UMIT Il STATISTICS {12 Hrs)

Measures of central tendency - Arithmatic Mean, Median and Mode - Measures of dispersion and Standard
dewiafion — Quartile daviation - Skawness and Measures of Skewness - Paarson's coafficiant of skewnoss -
Moments - Correlation - Rank comelation and ragression - Curve fitling by the mathod of least squares.

UNIT IV LARGE SAMPLES {12 Hrs)
Tesling ol hypothesis - Filting of siraigh ines - Second degree parabolas end more general curvas - Test of
sigrificance: Large samples tesl for single proportions, diferences of proponions, sngle mean, diference of
meana and standard deviations

LUMIT WV SMALL BAMPLES (12 Hrs)
Tes! for single mean - differenca of means - Test for ratio of vanancas - Chi-square test for goodnass of fit
and independence of atinbukes - Analysis of vanance.

Text Books

1. B.5. Grewsl, "Higher Engineering Mathematics’, KHAMMA PUBLISHERS — 3™ edifion Paperback 2017,

2. Mesrargan, ‘Probabllity, Stalislics and Random Processes”, Tata MeGSraw-Hill Education, 2004,

3. Andrew Bouce and Andrew Bruce, “Practical Statistics for Data Sdendists °, O Reilly Media, Second
Edilion, June 2017,

Refersnce Books

1. Rawish R, Singh, Mukul Bhall "Enginesring Malhemalics”, MeGraw-Hill, 1% Ediion, 2017

2. William Mendenhall, Robert J. Beaver, Barbara M. Baaver: “Introduction to Probability and
Statistics”, Cengage Leamning; 15™ Edition 2019,

3. Richard & Jobmeon, Irwin Miller and John E. Freund, *Frobability and Statistics for Enginears”, Pearson
Education, Azia, 3" Edilion, 2018

4. “ij=y K. Roghatgi and A K Md. EhsanesSalen, “An Introduction to Probability and Statistes", Wilsy 2008,

5 Dr A Singaravelu, "Probability and Stalistes”, Meenaksh Agency, Paperbeck — 2018,

B.Tech. = Artificial Intaligence and Data Science
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Web Resources

bt wheowy. 51317 10.me

g asnen miptel ac. infooursssr 111105035 (R.V)
hittp: ' waww probabilityoourse com

wiwv. edx, org/Probaiiity

hitp w2 ausb griusers’demosipro-stal. pdf

SRR

COs/POs/IPS0s Mapping

Program Qutcomes (POs)

Program Specific
Dutcomes [PS0s)
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R—— SOFTWARE ENGINEERING ANDAGILE L T P € Hre
SOFTWARE DEVELOPMENT 3 0 0 3 60

Course Objectives

To familiarize the concepts of Software Engineering.
To umderstand Software Design concapls.

To besrn about Softeare testing.

To shedy the Aglle Mathodology.

To understand the process of Agile Methodoloagy

Course Outcomas
After completion of the course, the stindents witl be able in

01 — Pedfom Softwars enginssning processes. (K]

GO = Make ust of software design. (K3}

C03 — Apply different software tasting etrategies. (K3}

CO4 - lllusirate different Agle Methadolagy. (K2)

CO5 — Make use of diffzrent process of Agile Methodology. (K3)

UNIT | SOFTWARE ENGINEERING PROCESSES (12 Hrs)
Software engineering concepts — Development activities — Softaare developmeant lifecycle models —Software
project management — Project planning — Estimation — Scheduling — Risk management — Softwsars
canfiguration mensgement - Project Planning — Empincal Estimation Techniques — Staffing Level Estimation —
Schedullmg — Crganzation and Team structures — Staffing — Software Requirements specification.

UNIT I 30FTWARE DESIGHN (12 Hrs)
Characteristics of a8 Good Software Design = Coupling and Cohesion = Slructhwed Analysis = Data Fiow
Diagrams = Struciured and Detaled Design = Opject orented concepls = UML Diagrams = Lise case modal -
Class diagrams — Interacton dagrams = Activilty disgrams = Slate chart disgrams = Ohjest Drented Analysis
and Design methodology = Charactenstics of a good User Interface = Types = 4 Uses Intedface Dasign
miethodoloegy.

UNIT Il SOFTWARE TESTING (12 Hrs)

Intraducton bo Software testing — Paychology of Testing — Principies of Software Testing — Defects — Defact
Prev'ention Slrateges = Role of a tesber = Softwane Testing Like Cycle.

UNIT IV AGILE METHODOLOGY {12 Hrs)

Theories for Agle Management = Agle Software Development — Tradiionsl Model vs Agile Modsl -
Clamsification of Agile Methods — Agile Manfasio and Principles — Agile Project Management — Agle Team

Inferactions — Efhics in Agile Teams — Agility in Design, Testing - Agile Documentations — Agile Divers,
Capabiliies and Valuss,

UNIT V AGILE PROCESSES (12 Hrs)

Lean Producfion = SCRUM, Crysfal, Festure Driven Developmend = Adaplive Software Development -
Extreme Programming: Method Cvenview — Lifecycle — Wiork Products, Roles and Practices.

Toxt Books

1. lan Sormmenville, "Sofbware Enginearing”, Pearson Educalitn, Eighth ediion, 2008,
2, Crag Laman, "Agile and Herative Development-A Manager's Guide®, Pearson Education, 2010
3. Elisabeth Hendrickson, "Agite Testing” Quality Tree Software Inc, 2012,

Referance Books

1. Hazza and Dublnsky, “Agle Software Englneering, Seriea Undergraduate Topics in Computar Sciance”,
Springer, 2009,

2. Reoger 5, Pressman, "Software Engineering: A Practiioner's Approach”, McGraw-Hill International
Edition, Sewenth Edition, 2008,

31, Dawild J. Anderson and Ell Schragenheim, “Aple Mansgement for Software Engineering: Applying the
Theory of Constraints for Business Resulls”, Prantice Hall, 2003
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Object-Onentad Systems &nalysis and Design, MeGraw-Hill Higher Education; 4™ Edition, 2010,
Robert C Martin, “Agile Software Development, Principles, Patents and Practices”, Prenfice Hall, 2012,
James Shore and Shane Warden, "The art of Agle Development”, OF Relely, 2012,

Rajib Mall, “Fundamentals of Software Enginesning”, PHI Leaming, Third Edition, 2013,

- O L

Web Refarences

hps: e cour sara, ofgicourses Pgueny=goftwarat 20engineering
hitps: Massnn edi. orgllearmysoltware-engineering

hitps: Masaiw udery. coml soursssidayalopmeant' softaane-anginearingl
hitps o coursera orgllearn/agile-soffware-developmeant
hitpsoihanes butonalspaint comisdicladlc_agie_model htm
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UZDESTI64 OPERATING SYSTEM INTERMALS

Course Objectives

o To analyze the rode of 05 in the overall computer system and to observe the operations peformed by
05 35 a resource mangger.

To understand tha scheduling policies of OF.
To learn the dfferent memory management technlquea.
T understand Mass storage systems snd file system interfaces.

To analyze the goals and principles of protection and to study different 05 case shedizg and comparas
their featuras.

Course Outcomes

Afler completion of the course, the slidenls will be able lo

COA = Achuire the knowledge aboud aparating systems chscives, funclionalities and components. (K2}
CO2 — A clear undarstanding of program, process, thresd and synchronization, (K2)

GO = Understand deadlock, prevention and avoidance algortbms. {K2Z)

CO4 - Compare and conbrast vadous memory management schemes, (K3)

C05 = Analyza the disk management and understand about the Linwe 05 [K4)

- - L] -

UNIT 1 INTEQDUCTION TO OPERATING SYSTEM INTERMNALS (9 Hrz)
Introduction o Syslem Softwane = Objectives and funciions of 05 = Evolution of 05 = Distributed Sysbem =
Real-Time systems — Operating system components — Interrupts — System calls — Virtual machines —
Symmatric Muliprocessing = Microkemel, Warking with LIMUX commands.

UMIT 1 PROCESS MANAGEMENT (3 Hrs)
Process Management: Processes — Operations on Processes — Infer-process Communicabion — CPU
Scheduling. Threads — Overvigw = Multithreading models = Threading issues = Process Synchronization,
T Critical-section problam — Synchronization hardware — Mutey locks — Semaphores — Classic problems
of synchranization = Crilical regons = Monitors

UNIT Il SYSTEM MODEL {8 Hrs)
Deadlock Characterzation — Methods for handling Deadlocks — Deadlock Detection — Deadlock Praventon

= Deadiock Mcedance = Deadlock Recovery. Slorage Management  Swapping = Conligueous Mamory
Allocation — Paging — Segmentation — Segmentation with paging.

LMNIT IV VIRTUAL MEMORY [@ Hrs)}
Vifual Memory: Background = Demand Paging - Page Replacement = Thraghing, File concept - Access
methods — Directory Struchwe — File system mountimg — File Shamng and Protecion. File System
Implementation: File System Structre — Directory implementalon ~ Allocation Methods — Free Space
Mansgemant.

UNIT ¥ DISK MANAGEMENT, 'O SYSTEMS AND CASE (& Hrs)
Kermel 170 Subsystems — Disk Siruclure — Disk Scheduling — Disk Management — Swap-Space
Menagemant. 110 Systems: |10 Hardware — Apolication WD interface — Kamal 110 subsystern — Streams —
Perdormance.  Linux System’ Design Princples = Kemel Modules — Process Managermeanl — Schaduling -
Memory Management — File System — Inier-process Communicaton.

Text Books

1, Abraharn Silberschatz, Peler Baer Gavin and Geeg Gagne, “Operaling Sysberm Concepls Essentials’,
Jofwn Wiley & Sons (ASIA} Pvi. LI, 6™ Edition, 2017,

2, William Slafings, "Operafing Syslems: Inlermals and Design Principles”, Prentice Hall of India, 9%
Edition, 2018,

1 William £ Shotts, Willam E. Shotts, Jr,, "The Linug Command Ling & Complete Introduction®, Ko Starch

Press, 2012,
™ IA,\_\.. \“' o—
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Raference Books
Harvey M. Deitel, Paul J. Deitel, and David R. Choffnes, "Operating Sysiems”, Prantice Hall, 3™ Edition,

1.

s s p

203

Gary J. Nufil, *Oparating Systems: A Modem Perspective’, Addison-Weslay, 3 Edition. 2002
William Siallings, “"Dperating System®, Pearson Edwcabion, Sidh Edition, 2015,

Silberschatz, Galvin, *Operating System Concepts”, Wilsy, Studant Edition, 2008,

Andrew 5. Tananbaum, Modern Operating Systems, 3 Edtion Prentice Hall of India PvL Ltd 20135

Web References

Mo

Hip=finplel acinfcoursea 108108101/

hlip: s teyonline. comifiestsfoperating-system-concepds

bt harion, galvln info'hi ztony -of-operating-sy stem-concepts-tax thook
hbpes: Mhasan sae. b ac.in~mythilifteaching/os347 _autumn2 0 Ginde. hirmi
htbps i usany_ se ik ac infpages!CE330 html
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LUZDESTIGES ALGORITHM DESIGN AND ANALYSIS

Course Dbjectives

To analysis the performance of Algorithma.

To undersiand the problems basad on Oivide and Conquer and Gready mathod,
T infer the various methods to solve a problem using Dynamic methaod,

To analyze and develop the suitable approach fo solve the problems using Backtracking and Iterative
improvement methods

+  Toafudy Ehe preblems basad on Branch and Baund and MP-Hard,

Course Dulcomes

ARter completion of the courss, the sludents will be able fo
€01 — Analyze and improve the efficiency of algonthms and estimate the performance of algorithm. (K2)
CO02 — Expaniment the Divide and Conquer and Greedy mathod for various case studies. [K3)

€03 - Detemming the Dynamic programming paradigms and explain when an sigornithrmic design situation
calls for it [K3)

CO4 — Applying different approaches to solve a problem waing Backiracking and Herative Improvement. (K3)
CO5 = Interpret the Branch and Bound and MP-Hard paradigma. (K3}

UNIT | INTRODUCTION TO ALGORITHM AND NOTATIONS (9 Hrs)
Intraduction - Algorithm — Pseudo code for exprassng algorithms — Performance Analysis — Time complexity
— Space complexity — Asympiotic Motation — Big oh notaton = Omega notation — Theta notation and Litlle oh
nofation = Prababilistic analysis — Amortized analysis

UNIT I DIVIDE AND CONQUER AND GREEDY METHOD {9 Hrs)
Divide and Conguer method: Solving recurrence relations = Apglications — Binary search — Merge sort - Quick
sort. Greedy method: General method ~ applications — Job seguencing with deadlines - Knapsack problam —
Minimum cost spanning treas — Singla source ahortest path problem - Activity Selection Problem,

UNIT Nl DYNAMIC PROGRAMMING {9 Hrs)

Dynamic Programming: Applications = Rod cul = Longest Comman Subsequence — Mulistage graphs —
Optimal binary search trees — O/1 knapsack problem — All pairs shortest path problem — Traveling sales
person problam.

UNIT v BACKTRACKING AND ITERATIVE IMPROVEMENT {8 Hrz)

Backtracking; General method = Applications — N-queen problem = Sum of subsats problem — Graph colodng
- Hamiltonian Cycle. herative Improvement. The Simplax Method — The Magimum-Flow Problem.

UNIT ¥ BRANCH AND BOUND, NP-HARD PROBLEMS {3 Hrs)

GGeneral method — Applications - Travefing sales peraon problem = V1 knapsack problem — LG Branch and
Bound solution = FIFO Branch and Bound solulion. MP-Hard and MP-Complete peablems - Basic concepts —
Mon daterminiztic slgedthms - NP-Hard and MP-Complete cdasses - Decidability and Undecidabiiity.

Text Books

1. TH.Cormen, CE Lefserson, RLRwesl, and C.Stein “ntroductlen io Algarithms”, PHVPearzon
Education, 3™ Edifion, 2009.

2. E. Horowitz and 5.5ahni, "Fundamentals of slgorthms”, Galgotla Publications, 2°° Edition, 2010,

3. Anany Lewitin, “Infroducfion fo the Design and Analyss of Algorthms’, Pearson Educafion, Third Edition,
2012

Reference Books

1. Michael T. Goodrich and Robero Tamassia, “Algorghm Design: Foundations, Analysis and |nternet
Examples®, Wilay Indiz, 2008,

2 GSara Baasa and Allen Van Gelder, “Computer Algodthms Introduction to Design and Analysis®, Pearson
Education Asia, 3" Edilon, 20100

3. Donald E Knuth, “The Art of Computer Programming, Volume | & I°, Addison Wessely, Third Edition,
2011,

E. Tech, — Artificial Intelligence and Data Science
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4, Adred W, Aho, John E. Hoperoft and Jeffrey D. Ullman, ‘Data Structures and Algonthms”, Pearson
Education, Raprint 2008,
5. Harsh Bhasin, “Algarithms Design and Anabysis’, Ouford university press, 2016,

Web References

hittpaewayam gov inind 1_noc20_csT 1ipreviaw

hitps: ffwanw fudorialspoint comisesign_and_analyssa_of_slgonthms
hitlps: e javatpoint. comidaa-tutonzl

hbips: Mwnw. guru83, com/design-analysls-algarithms-tutorial himl
hitps: e geeksforgesks orgfundamental s-of-algarithrma!
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FUNDAMENTALS OF ARTIFICIAL L T
UddhB 00 INTELLIGENGE 0
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Course Objectives

Ta learn the basics of adifical intelligence eoncapls

To undarstand the problem sciving lechhigues,

To enabla the students to undarstand the reasoning and planning
To gain good knowledge in the concept of uncertainty.
Toinculcate the perceiving and ecting of Al applications.

Course Qulcomes

After completion of the courss, the students will be able fo

S0 = Differantiale between various approaches fo Adifical Infelligence, (K2}

C02 = Dezign intelligent agants and distinguish babsean LRility basad agents and Goal bazgad agants. [K3)
COd = dpply concapts, mathods, and theones of search, heuristics, gamas, kndwledge representation and
planning. (K3)

G4 — Apply Matural language processing technigues, (K3)

COE = Understand the lirmitationz of Artificial Intellgence techniques. (K2)

UNIT | INTRODUCTION TO Al (3 Hrs)
Introduction; Inroducton 1o Artficie Intelligence — Various definitions of Al = Al Applications and
Technigues = Turing Test and Reasoning = forward and backward chaining. Inteligent Agents: Introduction
o Infelllgant Agents — Rational Agent — their structure — reflax — model-basad — goal-based and ufility-
b=sed agents = behayior and anvironmant in which a paricular agent operales,

UNIT Il PEOBLEM-SOLVING {3 Hrs)
Problem Sdving and Search Technigues: Problem Characlenstica — Production Systems — Control
Strategies — Breadth Firsi Search = Depth First Search = jlerative deepening = unifoom cosf search — Hill
dimbing and itz Vadstion: — slmulated annesfing — genstic algorthm search, Heurisfics Search
Techmgues: Best First Search = A* algorithm = A0 algadthm = MinMax and game rees = refining Minkax
= Alpha — Beta pruning — Constraling Satisfaction Problermn — Means-End Analysis.

UNIT i KNOWLEDGE, REASONING AND PLANNIMNG (8 Hrs)
Knowledge Fepreseniation; Infroduction to First Order Predicate Calculus - Resolulion Principle —
Unification — Semantic Mets — Conceptual Dependencies — Semantic networks = Frames system =

Production Rules — Conceplual Graphs — Oniclogies. Planning: Basic represenlation for planning —
gymisolic-cantralized va. resctive- distributed — Partial order planning algarithrm,

UNIT IV UNCERTAIN KNOWLEDGE AND REASONING {2 Hrs)
Reasoning with Uncerain Knowiedge: Diferent types of uncenainty — Degree of belief and degree of truth
— werious probability comstructs — Pror probability — Conditional probability = Prabability axoms -
Probabdily distribulicns and joint probatsily disiributions - Bayes' rule — Other approaches to modeling
uncertanty such as Dempster-Shafer thaory and Fuzzy setsflogic.

UNIT ¥ COMMUNICATIMNG, PERCEIVING AND ACTING {9 Hra)
Understanding Matural Languages: Companents and steps of communication — Cantrast betwean formal
and natural langusges In the context of grammar — Parsing and =semantics — Parsing Technigues =
Contexi-Free and Transformational Grarmmars, Computer Vision-Robalics,

Taxzt Books

1. 5, Russell and . Morig, "Adificial Intefigence: A Modem Approach™, Pearsen Education, 3™ Edition,
2015,

2. Elaine Rich ang Kelvin Bnight, “Adificial Intelligence”, Tata MoGraw Hill, 3™ Edifion, 2017,
3, DANW Patterson, “Infroduction 1o ALl and Expsert Systemns", FHI, 2007,

Y /k\\ «—
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Reference Books
Michass Woaoldridge, “An Inltreduction fo Multisgent Systems”, John Wiley & Soms, 2nd Edition, 2009,
Fabio Luigi Ballifemine, Giovanni Caire, Dominic: Greenwood, “Developing Multi-Agent Systems with
JADE", Wilay Series in Agent Technology, John Wiley & Sons, 2007,
WW_.F_ Clocksin and C.5. Mallish, “Programming in PROLDG", Springer, Sth Edition, 2003,

Saro] Kaushik, "Logic and Prolog Programming”, Mew Age Intemational Publizher, 2012

hvan Bratiko, *Prolog Programming for Arifical Intelligence”, Addison-Wesley, Pesrson Education, 4th

1.
2

3,
4.
5

Edition, 2011

Web References
hittps. Mnptel ac indcourses 1 0B DEM DE1050TT!
2. htips:/Fesn butodalspoint comfartificial_intelbgence/index. himl
3. hitps:fesenw youlube comiwatchPy=JMUkmLyrhSk
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BASIC MACHINE LEARNING L
U20ADT304 TECHNIQUES 2

P =
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45
Courge Objectives

= Toleam tha basics of machine learming concepts.

To understand the classification algorthms,

To enalile the studems o understand ihe regression models,

To gain good knoededges inthe concept of dlustering algorithms,

To inouwcate the dimensionality reduction techniguees.

" ® B B

Course Outcomes

After cormnplation of the course, the stedents will be able o

CiO1 = Understand the concepts of machine learning agerithms, (K2)
02 — Explore the classification models. (K2)

C03 = Acruire knowledge on regrassion models. [K2)
CiOd — Analyze the clustaring algorithms. (H3)

CO5 = Demonstrale the dimensionaly reduclion techniques. (K3)

UHIT 1 INTRODUCTION TO MACHINE LEARMING (3 Hrs}
Basics of Machine Lasrning — Using data to make decisions — Types of Machine Leaming Algonthms —

Woarkflow: from data o deployment = Dala Preprocessing and Fealure Enginesing = Qullier Detection =
Perdarmance Evaluslion,

UNIT | REGRESSION MODELS {9 Hrs)
Intreduction of Regression Algonthme — Linear Regression — Mulfvariate Linear Regrassion — Logishc
Regressian = sigmoed function = Apglications - Pedomance Evaluation.

UNIT Ml CLASSIFICATION MODELS {9 Hrs)

Basics of Classificaton Algorthme — Building a Classifier and making Predicfions = Bupport Vechor
Machine = separaling dafa wilth masimum margn — Bayes theoram - Malve Bayes — clasaifying with
conditicnal probabilities — K-MNearest Mesghbor = Classifying with distance measirements = Applications -
Performance Evaluation,

UMIT IV CLUSTERING MODELS (9 Hrs)

Basics of Clustenng &lgodthms — K-Means improving clister perfoemance with posiprocessing = K-
WMedians = Expectation Maimization — Hierarchical Clustening — Appiications.

UMIT V DIMENSIONALITY REDUCTION TECHNIGUES {2 Hrs)
Introduction— Subsat Salection - Prncipal Componant Analysis (POA) = Factor analysis = Mullidmaensicnal
Scaling - Linear Disciminant Analysis (LDA) = Generalized Discrimanant Analysis(GOA) = Case Shady,

Text Books

1. Henrk Brink. Joseph V. Richards, and Mark Fetheroll, ‘Real-VWorld Machine Leaming”, Manning
Pubdications, 2017.

2. Tom M. Mitchell, "Machine Leaming”, McGraw-Hill Scence, 1337,

3. Peter Hamington, "WMachine Leaming in acion”™, Manning Publicaton, 2012,

Reference Books

1. Gharu C. Aggarwal, “Data Classification Algoeithms and Applications”, Chapman & HalfCRC Data
Miring and Knowledge Discovery Series.

2. Andreas C. Mueller and Sarah Guedo, “Intreducton to Machine Learming with Python”, O'Reilly Mada,
Ine. First Edilicn, 2016,

3. Eremy Watt, Reza Borhani, and Aggelos K. Matsaggabos, *Maching Learneng Refined Foundabions,
Algaorithme, and Applieations”, Cambridge University Press 2016,

4. 5hai Shalew-Shwarz and Sha Ben-Dawid, “Understanding Machine Leaming From Theary to
Algorithens”, Cambridge University Press, 2014,

5. Mehrgar Mohri, Afshin Roslamizadeh, Amoct Talwalkar, “Foundations of Machine Learning®, WIT
Prass, Second Edition, 2012

B.Tech. = Anificial Intelligence and [Fl:a SoRence
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Wab References

1. hitpscifvaww coursera coglearmmachine-leaming

2 hips:iiml-chealtsheet readthetdocs indenlatestiregression_algos.btmd

3 hiips: fmachinel sarmingrasieny. comia-tour-of-machine-leaming-algorithms’
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U20HSP301 GENERAL PROFICIENCY | L Tn ; "1: Hrs

Course Dhjectives

= Toenrich strong vosabulary 2nd decoding skills through comorshansion analysis
= Toadvance commuricalion amnd leadership skills pragmaticaly

= To pronounce English sounds in isslation and in connecled speasch

= Toexpand affectiva writhen communication skills to meed organizational goals

= To exland knowledge on varbal aplitude and prepare for inkersews

Course Dutcomes

After complelion of the course, the sfudents will be able 1o

COM = Interpret meaning a0 anoly readieg strategies n lechnical and non-technleal contest. (K3)
CO2 — Develop interparsonal communication skiks professionally. (K5)

COJ = |nfer the disfinct speech sounds and overcome native language influence, (K2)

C04 — Demaonstrate various formsz of fomnal writing. (K3)

CO5 = Apply the iechriques of verbal apiitude in compelifive exams, (K3)

LUNIT | COMPREHENSION ANALYSIS {5 Hrs)
Listening: Lislening Comprehension (JELTS based) — Speaking: Sreak the caberg - Resding: Reading
technical passage (IELTS based) - Writing: Writing Task, 1 {IELTS: Graph! Process /Chart Descripfion)
Vacabulary: Synonyms (IELTS)

UNIT Il PERSONALITY DEVELOPMENT {5 Hrs)
Listening: Intarview Videos- Spaaking: Extermporad Presentation (Soft Skills) - Reading: British & Amercan
vocabulary, Read and review (Books, Magaznes) - Writhng: SWOT Analysis Vecabulary: idiams (IELTS),

UNIT Il INFERENTIAL LEARNING (6 Hrs)
Listening: Listening Speoch sounds to owercoma Mothor Tongue Influence, Anecdotes- Speaking:
Interpersanal Irtaracion and Siuationsl attibulion—-Reading: Ciztinguish between facts & opinlons - Witing:
Wiritimg Conversation to different context Vocabulary: Phrass Verks (IELTS),

UNIT IV INTERPRETATION AND FUNCTIONAL WRITING {6 Hrs)
Listaning: Growp Discuzsan videos - Speaking: Group Discussion Praclice - Reading:! Interpretation of data
= Graph, table, char, d@iagram (IELTS based) -Writing: Wiling Task: 2 (JELTS) Vocabulary: Collocations
(IELT S}

LNIT ¥ APTITUDE (& Hrg}
Language Enhancemaent: Afides, Preposition, Tenses, Verbal Ability Enhancement: Blood Relation,

Completing Statements- Cloze test, Spotting Ermors —Sentence mprovement, One Word Substitulkon, YWord
Analeay, Word Groups (BATE].

Referance Books

Jeff Butterfield, “Soft Skills for Evenyone”, Cengage Learning, Mew Cielhi, 2012,

M. Tayler, and Grant Taylor. "English Gorversafion Pracice”, Tata MoGraw-Hill Educatsn, 1875,
Balley, Staphen. “Academic writing: & practical guide for students”, Paychology Press, 2003,
Aggarwal, R 5. A Modern Approach B Verbal & MNon Vesbal Reasaning”, 5, Chand, 2010

Wren, Percival Chistopher, and Wren Marin “High School English Grammar and Composition”, 5
C-hand, 2005,

L e

Web References

hittpe: e ietts-exam. net'grammarn
httpsielsfocus comi201 TI0RD2icollocalions-ielts!

ntipssiweanyfresherslive comionline-test/blood-refations-gquesbions-and-answars
htps ey lopee comguides/english-languagedesding-comprahension'cloze-tesl
hittpsciieaw ezamebook comiword-analogy-test-guestions-with-answers
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COs/POs/PS0s Mapping
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LUZ0BSPI26 STATISTICAL LABORATORY

Hrs

,.
o
M D
=0

Course Objectives

To famiiarize the concepd of Uni-vanate, bivariate frequancy distributions.
To understand the concept of Measures of location and dispersion,

Ta learn Rank correlation

To undersiand the concept of Regression Eguations.

To introchiss the concepts of curve fitling

Course Qulcomes

After completion of the course, the sfudents wil be able lo
CO1 - Draw the different types of curvas. [H4)

€02 - Undaratznd the concept of Skewness and Kurtosis. (K2)
€03 — Compute tha Correlation coefficiant. (K5}

CiD4 - Compute regression lines. (KS5)

COS - Find the straight line and parabola. (K&}

List of Experiments

B,
g

=~ fhoth BoLp =

Construction of bar diagram

Consiruction of ple diagram

Constrection of Mean, Median and Mode

Consirection of standard deviabion,

Measures of Skewness and Kurtasis for both grouped and ungrouged deta.
Compudation of Correlation co-effident,

Computation Rank comelalion.

Regression Equialions,

Fit @ straight line

10, Fit a parabala,

Text Books
1. Irfan A Khan, "Fundamentals of Biostatistics” Ukasz Publication, 5™ Edition, 2018

2
3

P53 Sunder Rao, “An introduction to Biostatisfics™ PHI Leameng Pyt Ltd, 2012,
Moore and MoCahe, “Infroduction to the Practice of Statistics™ WH Freeman, 8" Edition, 2005,

Relerance Books

117
2.
A
4.

5.

Marcello Pagans, Princples of Biostatistics’, 7' Edition, 2015,

Courss Manuals: S-PLUS Command Line Essentials, the Aralysis of Microarmays

Richard, A Johnson, Irwin Miller and John E. Freund,” Probabllity and Statistics for Engineers”, Paarson
Educalion, f&=ia, Sth Editicn, 2018

P. Kandasamy, Thilagavathy. K and Gunawathi. i, “Probability and Cueuing Theory” 5. Chand & Co. Pyt
Ltd 2015

Dr.G. Balag, "Probabdity and Statistics”, G. Balaji Publishers, 2017,

Web Eesources

1.

2.
4
4

https:fiyoutu, befBpHizvkz2_Y

hittps:fiycutu, baldl Avbp-yWsB

hitps:fiyoutu be/E 3pADSie 3k Mist=P LoMoar 1 DIEKPhMScdpX Ox D0 bAI0S
hitpa:fiyoutu be/BMEdP4zMLLO

"jz‘a’\( o
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COs/POs/PS0s Mapping
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UZ0ESPIES ALGORITHM DESIGN AND ANALYSIS L ‘;

LABORATORY 0

Course Objectives

= Tofamiliariza the concept of Divide-and-Conquer technigue.
= Tounderstand the concept of Greedy Method.

=  Toleamn Dyneamic Programming.

+  Tounderstand the concept of Backbracking,

s Taintroducs ihae concepts of Bransh-and-Boond tachnbgus.

Course Qulcomes

Aftar complation of the course, the students wit be able (o

CO1 = Implemean concepls wsing Divide-and-Conguer techniges, (K2)
CO2 - Understznd the concept using Gready Mathod, [K2)

COJ3 = Expeimant programs using Dynamic Programming. (K3)

C0d — implement concapts using Backtracking. {K3)

CO5 = Understand the Branch-and-Bound technique. (K3}

List of Experiments
Implement tha following concepts:
1. Birary search using Dhide-and-Conguer technbguee.
2. Merge and Quick sort wsing Divide-and-Conguer technigqua
3, Finding Maxirmurm and Mimimurn using Divide-and-Conguer technigue,
4. Fnapsack using Gready technigue.
5 Minirmum Spanning Tree using Prim's and Kreskal's Algonthm using Gresdy technigue,
. Single-Source Shorest Palhs algorithms wsing Greedy tedhnigues
7. Longest common subsequence using Dynamic Programming technigue.
8 Al Pairs Shartest Palhs using Dynamic Programming technigue,
2 B Cusens with the design of Backiracking.
10, Sum of subsets with the design of Backiracking.
11, mcclaring with the design of Backiracking
12. Hamiltonian cycle with the design of Backbracking
13, 0" Knapsack problems with Branch-and-Bound technigue.

Reference Books

1. T.HCommen, C.Eleissrson, R.L.Rivest, and C.Steén, “Introducton to Algomthms', PHIPearson
Education, ¥ Editicn, 2008,

2. E. Horpwilz and 5.Sahni, “Fundamentals of Algorithms®, Galgolia Publications, 2™ Edition, 2010,

3. ggan:r Levitin, "Introduction to the Design and Analysis of Algorithms’, Pearson Education, Third Edition,

12

4, Michasl T, Goodnech and Roberto Tamassia, “Algorthm Design: Foundations, Analysis and Internat

Examples’, Wiley India. 2006.

5  Sazra Basse and Allen Van Gelder, “Computer Algorithms Introduction to Dessgn and Analysis”, Pearson
Education Asla, 3 Editlon, 2010

Web Referonces

Ftipeifewayam gov. inind1 _noc20_&sT 1 previas

hittps s, luborialspoint comdidesign_and_analysis_of_algorithms!
https e, javatpoing. comidaa-tutorial

hitlpsherenn guii99_coemidesign-analysis-alganithme-tutariad tml
httos:fiweow. geeksforgeeks orglfundamental s-of-algarithm s’

mPMp

o} L% =
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COs/POs/PS0s Mapping
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U20ADP303 ARTIFICIAL INTELLIGENCE LABORATORY

Course Ohjectives

= To study about the PROLOG programming

= Toleamn the besice of 8 queens problam,

« To davelop the programs using DF5 and BFS.

o -

T develop applications using Means End Analysis
Ter uncherstand the concapds of Travaling salesman problem.

Course Dutcomes

Aftar complation of the course, the studentz wil be able fo
CO1 = Describe the basics of PROLOG programming, (K2)
CO2 — Imglement the concapts using DFS and BFS. [H2)

CO3 = Implemaent the concepls using Means End Analysis, [K2)
C0O4 — Ability to implemant Genelic Algonthm. (K1)

G056 = Expariment Traveling Salesman Problem, (K3)

List of Expariments
Sty of PFROLOG. \Writs the fofowing programs uging PROLOG,
Wiite simple Fact for the stalements using PROLOG.
Write a program to salva 8 gueens prablem,
Wite a program o solve water jug problem using PROLOG.
Solve any problermn wsing deplh first search.
Solve any problemn using bes first search,
Selva B-puzzie problem using best firs] search,
Spive Robot (traversal) problem usmg means End Analysis
Tourmament Selection Method — Genatic Algonithm
. Sake traveling salesman problam.

1
2
3
i
a
G
7
B
]
1

Reference Books

Ruszell & Moadg, “Adifical Intellkpance; A Modem Approach”, Prantice Hall, 186G5.

Elain Rich and Kevin Knight, “artificial melligenca’, TMH, 1891,

Staurt Fussel and peter norvig, “Adificial Inteligence-A modem approach”, PHI, 1985
Patrick Hanry Winston, “Arfificial intelgence”, Addtion Wesley, 3™ Edilion, 1952,

Patrick Saint-Dizier, “An Introdusction to Programening in Prolog”, Springer Mes York, 2012

L o

Web References

- httpsciinptel. ac.intcourses! 1 061 05M DE10S07T 7

2 hitpecihwess tutorialsposnt comidarificial _intelligencedindes: Hmi
3. httpeciiesw youtube.combeatch Tv=JMUkmLyrhSk

4. httpa:hesow geeksforgeeks. crg'prolog-an-introductien/

—e
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BASIC MACHINE LEARNING TECHMIQUES L T
e o LABORATORY o o0

- 0
83

Course Dbjectives

= To sbudy about the dats preprocessing concepts

To learn the basies of superyized algoithms.

To develop the unsugervised aigonthms

To develog applicalions using Regression techniques.

To understand the conceplts of Dmensionality Reduction technigues.

Course Dutcomeas

ARter complalion of the cowrse, the sfudanis wil be able fo
G01 - Describe the dala preprocessing technigues, (K2)

CO2? - Imglemen the concapts using Supervised algorithms. [K2]
CO3 — Implamient the concepts using Linsupenised apanithms. (K2)
C04 = Ahility to implement Regression Techniguss. (K3)

GO5 — Experiment Dimensicoadity Reduclion teshnigues, (K3}

List of Experimanis
Implamertation the follewing algonthre with suitable applizations wsing Pythan,
Data preprocassing
Support Vector Machine
Maive Bayes
F-reares Naightsor
Linesr Regression
Logislic Regression
F-Means
F-Medians
Princpal Component Analysis
10, Linear Cascriminant Analysis

LR S U R

Reference Books
1. Andreas C. Muefler and Sarah Guido, *Infroduction to. Machine Learning with Pythen®, O'Reilly Media, Inc,
First edition, 201B6.

2 Hennk Brink, Josaph W. Richards, and Mark Fetherol, “Real-Wordd Machine Learning®. Manning
Publicaticns, 2017,

3. Mehryar Mohri, Afshin Rostamizadeh, Amest Tabwalkar, “Foundaticns of Machine Learning”, The MIT
Press, 2™ Edition, 2012,

Web References

1. hitps: ipyihonorogranming. netfmachine-leaming-tutonial-pribon-introducion
2 hitpealgedithmia comiblogimachinelearming-algonithms-in-python

3 hitpedhwew pyimagesearch. comi201 $01 M dimachine- |earmimg-in-gython/

4, hitpsimachinglearningmastery comimachine -learming-n-python-step-by-stap!

Fﬂs.ﬁF'ﬂs!PED: Mapping

cOos Program Dutcomes (POs) uF:'IIEFIm ar:ggi:]
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ENFEFEFE PR RN - - 2 2 Z
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U20ADS3I02

1.

APIDESIGH - |

Coursa Contant:

e ol b ol

—
]

11.
12
13
14,
15.
18,
L
L1
18.
20.
21

22,
23

Z

REST =What You Didn't Know

A baef history of REST

Princpde 1 = gverything is & resource

Principie 2 — each resource is identifiable by a unigue identifier
Principle 3 = use the standard HTTP methods

Primciple 4 — resources can have mulliple representations
Principle 5 = communicate stalelessly

The REST goals

Separation of the representation and the resaurce

. Wigibility and Reliability

Scalakility and pedormance

Working with WADL

Taking advaniage of the existing infrastruciure
Geting Stared with Nods j=

Imstaliing Mode js

Mods Pachkags Manager

Installing the Exprass framawark and ciher madutes
Sating up a development envircnment
Handling HTTP requests

Modularizing code

Tasting Mode js

Wiorking with mock objects

Deploying an apsdicalion

EXPLORING OF RESEARCH TOOLS

Course Contemnt:

BN RN

1]

10.
11.
12

3.

Bit ai

eink o
GanttPRO
Grammarly
Typasat.io
Sorvenar
Endnota
Evernobe
Mendeley
Cantentidine
Fe=aarchiGate
Google Scholar

APTITUDE = Il

Course Contant

=5 O A e D B

Mumber System — | [Advanced Lavel]
Factors [Sum, Produd, odd, Even].

SKILL DEVELOPMENT COURSE 2
(hease anyone of the below three courses)

= ™

o -
MO
o 0

Remsainger Theorem - Mo of Zeros at End -Highest Power - Finding the Last two Digis,

Tirme & Work, Chain Fube - Working Together,
Combination Method - Before, After & Aliernative Method,
Man & Days - en, Days & Work - Effidency & Wages.
Equetion hethod.

5

30

B Tech, — Artificial Inleligence and Data Science
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Acatiemie Curieulam and Syllabi R-2020 L

& Profit & Loss - Besics & Short Cuts - Passing Through Succassive Hands,

9. Purchase & Sefing - Dishonest Shopkeeper.

10. Successive Discount into Single Equivalent Discount - Dealing with twe or moce Parts,

11, Percentage - Comiersion & Shoreuts - Population, Depreciation Mathods.

12. Perceniage Savings & Expendiiure - Reduchion in Consumption - Pencantage Relationship.
13, Time, Spesd & Distance, Tralng, Boals - Relalionship betwaen TASIDL

14, Tralm insame Direction - Opposite Direction.

15, Boats along with Streams - Against the Siream

'::a-f\\\u“'—
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L T P & Hrs
DISCRETE MATHEMATICS AND GRAPH
UZ20B5T432 oot
(Commen to GSE. IT and AIBDS) 2 2 0 3 &0

Course Objectives

To learn ihe concept of syrmbolic logic and truth fables.
To apply the rdes of Inference and predicate calculus.
Analyze the asymplotic pedformance of Latlices

To understand the fundamental concepts of Graph theary.
Synthesize efficient algorithms in Graph theery and trees

= 8 @ @

Course Qutcomes

Alter complation of the course, the students will be abde to

CO1 = Conslrudt mathermatical argumants uaing logecal connectives and truth 1ables. (K3)
Q02 - Apply propositional and predicate loge and quanlifiers. (K3}

CO3 - Solve the problems using counting lechriques in Lallices. {K3)

COd — Familiarize the different types of Graphs. (K1)

COS — Undarstand vanous fypes of traes and methods for algodithms. (K2)

UNIT | MATHEMATICAL LOGIC AND STATEMENT CALCULUS {12 Hrs)
Infroduction — Connactives — Statemant formulas — Trudh table - Taudologies = Equivalense of Statement
farmulas = MARND and MOR Connectives — Implications — Bancpal conjunclive and disjunctive nomnial forms.

UNIT Il PREDICATE CALCULUS {12 Hrs)

Infarenca calculus — Danvation process = Conditional proof = Indrect method of prool = Aulemalic heonem
prosing — Pradieate caloulus,

UNIT Bl LATTICES (12 Hrs)

Boolean algebra - Lattices = Sub lalfices = Complemenied and Distibutive latfices. Parlially Ordered
Relations — Lattices as Posets = Hassa Diagram = Properties of Latlices

UNIT IV GRAPH THEORY (12 Hrs)
Graphs = Applications of graphs = Degree = Pandant and isslated vertioes — [somanphism — Sub graphs —

Walks — FPaths and Circuits — Connected graphs — Euler graphs — Hamiton paths and circuits = Complels
graph.

UMIT W TREES (12 Hrs)
Treas — Properties of Trees — Pendant verices in a Tree — Kreskal algorithm

Text Books

1. P.Trermblay and R.Manchar, "Discrele Mathematical structures with applications bo computar scianca”,
13" reprint, Tata MeGraw - Hill publishars, 2002,

2. Marsinghden, "Graph Theary with Applications to Engineering and Compader Science”, Dover Publications
Mew York, 1% Editian, 2018,

3. HKenreth H Rosen, "Discrete Mathematics and its Applications®, Tats McGraw - Hill Publishing Compainy,
Put. Ltd., Maw Delhi, 5" Eddion, 2003,

Reference Books

1. C.L Liv, "Elements of Dizcrate Mathemalics”, Tata MeGraw - Hll Educalion Pvi, Lid, 3@ Edition, 2008,

2. F. Harary, "GGraph theary, Maroga publishing house, ke Delhi, 1588,

3. Douglas B. West, "Introduction to Graph theany”, Pearson Educalion, 27 Edilion, 2002,

4, Oscar Levin, "Disgcrete Mathematics An Open introduction”, 3™ Edition, 4th Printing: 2019 15BK: 878-
1782901 850

5 Edgar C Condare and Michael M Pamenter, *Discrete Methematics with Graph Theony”, Pearson
Education; 3™ Edlion, 2015

E.Tech. — Arfficial Intaligence and Dala Seience
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Waeb Resources

1. hiipsdheoss researchgate netpublication/1 522282 _Discrete_Mathematics_for_Cemputer_Science_Some
Motes

hitpsinplel as Infeoursas/111/1071111107 058!

httea:/ nptel. ac.infcourses 108108/ 106106183/

htips: iwenw pdfdrive, comidiscrete-mathematics-for-computer-science-e 1701 TE33 . hml

hitpe.fesnw.ceyale eduhomes/aspnesiclasses203notes pof

e
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UZ0ADTA40S5 DATA VISUALIZATION

Course Objectives
=  To explors the fundamenial concepts of Visualization,
= Tounderstend the vagous visualization technigues using Seaborn.

= An understanding of the kay techniques and usad in visualization, graphical parceplion and lechnigues
using Bokehy,

= Tounderstand the vigualization concept using Teblesu.

= Toleam the Maps wging Tableau,

(=0
=
-
w0
I
T

Course Dutcomes

Alter compiation of the course, e students will be able o
CO = Design and create data visualizations, (K3)

CO7 = Lindersland thi Seaborn lipfary in Pythaon, [K2)

G033 — Analyze the visualization concapts using Bokeh. (K2}
G004 — Apply the warious Charts using Tableau [K3)

085 = Understand and apply Maps In Tablesu, (K3)

UNIT | INTRODUCTION TO VISUALIZATION {8 Hrs)
Introduction to data visualization - Importance of data visualization - data wrangling - toals and libraries far
visuglization - types of data = Plots = line - bar = radar - relation = scatier = bubble —heatmag - pie -
Stacked Bar Char - Venn diagram - distribution plot = hisiogram = density - box plol = geo - dot plot

UNIT Il INTRODUCTION TO SEABORMN (9 Hrs)
Infroduction to Seaborn - Advantages of Seabom - Contralling Figure Assthelics - Seaborn Figure Styles -
Remaoving Axes Spines « Colour Palettes - Kernel Dengity Esimalion - Flotting Bivarlate Disributions -
Visualizing Pairwise Radalionships - Vislin Plots - Mulli-Plals in Seabom - Facel Grid - Regrassion Flols -
Squarify

UHIT I INTRODUCTION TO BOKEH {3 Hra)
Concepts of Bokeh - Interfaces in Bokeh - Bokeh Server — Presentation — Integrating - The Design
Princples of Geaplalil - Gesspatial Visualizations - Tile Providers - Cusbom Layars,

LINIT IV VISUALIZATION USING TABLEAL {3 Hrs)
Connecting to data sourca = Creating Univariate Charls: Tables = Bar graphs = Pie chanls = Sodling the
graphs — Histograms — Line Charts — Lsing the Show Me toolbar = Slacked Bar Graphs = Box Pleds =
Showing Apgregate Measures. Craating Bivariate Charts! Tables = Scatter Plots = Swapping Rows and
Columins — Adding trend lines — Seleching color Palettes = Using dates. Creating Mulivariate Charts =
Acets = Area Chars — Buliet Graphs — dusl axes chars — Gand chans — heat maps.

UMIT ¥ MAPS USING TABLEAU 19 Hrs)
Selting Geographic Roles - Placing marks on a Mag = Overlaying Demographic data — Cresting choropleth
Maps = Lising polygon shapes = Cugtomizing Maps = Creating Dashboards — Creafing Storyboard.

Text Books
1. Ben Fry, “Visualizing Data”, O'Reilly Media, Inc., 2007,

2. Mario Ddbder and Tim Grolmann, "Data Visualizalion with Pyihon® Fackl Pubishing, 2015,
3, Ashutpsh Mandsshwar, “Tablesu Data Viseslzation Cookbook”, Packt Publishing Lid., 2013,

3,,;&\\ L —
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Hafamnnﬂ- Books

2.

4
B

Seott Murray, fInteractive data visuakzafion for the web”, O"Reilly Media, inc., 2013,

Tamara Muniner, "Visualization Analysls and Design®, A K Peters Visualization Series, GRG Preas,
2014

Kieran Haaly, "Data Visuadizalion A Practical Infroduction”, Princaton University Press, 2018,

Seema Acharya, Subhashini Chellappan, "Pro Tableau A Step-by-Step Guide”, Apress, 2018,
Alexandar Loth, “Visual Analylics wilh Tablaau™, Wiay, 2013

Web References

1
2

3

hitt ps: it o5 0BG cal=tmmivadiook!
hitps:thenanee Eableau comd

hiltps:Mhaew guruD, comiwhat-is-tableau. himil
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ADVANCED MACHINE LEARNING L T
VADAI TS0 TECHNIQUES 2 2

o 1
w 0
- -
[

Course Objectives

To learn the insight of dedision learmmng concepls

To enable the students to undarstand the Rule base Learming

To understand the ersamble mathods to boost the parformance of modes,
To gain good knowledge in the concept of Neural Mabwar,

T inculcate Feed forward Mewral Mebsork.

Course Culcomas

After compietion of the course, the studenis will be able fo
CO1 — Understand the concepls of Decision learmng algoritbm. (K2Z)
C02 = Explors the rule based leaming. (K2)

Ci03 — Acguire knowdadge on ensamible learming. (K2)

CO4 = Explore and Analyze the Neural Mehwork. [K2)

CO5 — Demanstrate the backpropogation Neural Netwark. (3}

UNIT | DECISION TREES {9 Hrs)

Decision trae representation — Basic decision tree algomthm — Hypothesis space search — Inductive Bias -
Issues in decizlion tree — Cane shedes wilh C4.5 and CART — Incremental decision tree induction — (D3 -
Hidden Markow Modal.

UNIT | RULE BASED LEARNING {9 Hrs)

Rule Inductian = One Bule in Rule Leaming = Assosation ule minimg — Association nules — Caze studies
with Apriori and Equivalenca Class Transformation Algarithm,

UNIT Il ENSEMBLE LEARNING {9 Hrs)

Iiraduction = Bayesian melhod:s - Bagging Fandom Forest — Boosting: Adsboost and XGBoost
Algorithms Light SBEM — Stacking

UNIT IV ARTIFICIAL NEURAL NETWORK {8 Hrs)
Meural Mebwork Representation — Types of activation functions - Mebsork Topology — Perceptrons —
Learming rule: Hebbian = Percaplron and Defa = Singie Layer Meural Mabsork,

UMIT ¥ FEED FORWARD NEURAL NETWORK {9 Hrs)
Mudti-Layer Feadionyard Mebsork — MUP Architecture — Error Metrcs: Mean Square Ermor {MSE) — Cross-
Entropy {CE) — Miremumi Classificalion Emor [MCE) = Laaming by Backprepagation — Enhancng
backpropagalion —Generalizalion |ssues,

Text Books

1. Tom M. Michedl, "Machine Leaming”, MeGraw Hill, 1997,

2. Menryar Maohr, Afshin Rostamizadeh, Amest Talwatkar, *Foundations of Machine Learning”, The MIT
Prass, Second Edition, 2012,

3, Hesrik Brink, Joseph W, Richards and Mark Fetherolf, "Real\Word Machine Leamning®, Manning
Publications Cao, 2017,

Reference Books

1. Charu T, Aggarwal "Dala Classification Algarithrmg amd Applications” Chapman & Hal/CRC Data
Mining and Knowledge Discovery Series.

2. Andreas ©, Musller and Sarah Guido, “Introduction to Machine Leaming with Python”, O'Railly Media,
Inc. First Edition, 2015,

3. Erery Wall, Reza Borhanl, and Aggelos K. Hatsaggelos, "Machine Leaming Refined Foundations,
Algoithms, and Applications” Cambridge Universty Press, 2016,

4, Bhai Shalev-Shwadz and Shal BerrDawld, “Understanding Machine Leaming: From Theory to
Algonthms”, Cambridge University Prass, 2014

5. Jahn Hearty “Advanced Machine Leaming with Python®, Packt Puklishing Lid., 2016,

E.Tech. — Artificial Intalligenca and Data Science
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Web References

1. hitpsinptel. s infcourseaM 08106/ 06106138/
2. hitps. o coursera orgfleamimachine-iearning.
3 hibpa e youtube. comiwetch he=GwiodgD2 VO

CO=/POsIPS0s Mapping

Program Specific
mj Program Dutcomes (POs=) uﬁcﬂm’ ::Eﬂsl
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A1 B3| 2| &8 .8 | =] <] <] «1]= . . 2 3 z 2
A - | - - | -1 -1 -1T31=2 132
(312 [ #1213 [-T- - . . : 2 2 :
43| 2]3 3 . - - 3 F 2
Bl =z 21zal3s]-1]- . - - 3 2 2
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EXPERT SYSTEM AND DECISION T P C Hrs
UERALIRAY MAKING 3 0 0 3 a8
Coursa Objectives
= Toleam the basics of Expart systems=.
= Tounderstznd the concepts of Knowledge represeatation.
»  Toenabls the students to understand the inference methods.
«  Togain good knowledge in the concepl of Reasoning undes uncenainty.
v Toinculcale the design of expert system,
Course Outcomes
Affar cormplalian of e course, e students wil b able o
G001 — Understand the concepts of Expert aystems, (K2}
CO2 = Acyuire knowledge on Knowledge representation technigues, (K2)
CO3 - Explore the Inference methods, (K3)
CO4 = Explore and Analyze the Reasoning undear uncertainty. (K2)
COS5 — Dermonatrale the desbon of expert system, (K3)
UHIT | INTRODUCTION TO EXPERT SYSTEMS (9 Hrs)

The meaning of an esxpert aysiem - problemn domain end knowfedgs domain - the advertages of an expert
systam - ganaral stages in the devedopmant of an axpert system - genaral charactenstics of an expert systam
- history and usss of expert systems today - rule-based experd systems - procsdural and monprocedural
paredigms - characteristics of arificial neural systems.

UNIT Il THE REFPRESENTATION OF KNOWLEDGE (9 Hr=)
The study of kagic - difference between formal logic and Informal logic - meaning of Knowledge - how
knowledges can be represenied - semantic nets - how to ranslate semandic nels inle PROLOG - limitations of
samardic nets — schemas - frames and thedr limfabons - how o wae logic and sat eymbods to represent
knowledge - the meaning of proposifional and first order predicate logic - quantifiers - imitations of
propositional and predicats logic,

UNIT i METHODS OF INFEREMCE (3 Hrs)
Treas — lallices - and graphs - state and problem spaces - AMDLOR bess and goals - mathods of infarance -
rules of inference - Bmitations of propositonal lagle - logic systems - resolution mule of inference - resolution
systems - and deduction - shallow and causal reasening - applying resaldion 1o irsl-order predicate logs -
forward and backward chaining - addibonal methods of Inferance - Meta knowladge - the Markow decision
process — Declsion Making = Dedsion Making using ML, Dedsion Suppord Systam — Role of Adgificial
intelligence in Intslligant Dedsion Support System.

UNIT IV REASONING UNMDER UNCERTAINTY {2 Hrs)
The meamng of uncedainty and theores devised 1o deal with | - types of erors altributed to wncertanty -
eTors associats - with Inducton - features of classical probability - expeimental and subjective probabilies -
compourd and conditional probabiliies - hypodhetical reasonmg and backward induclion - lemporal reasoning
- Markow chaing - odds of belef - sufficiency and necessity - role of uncersinty in inferance chains -

implicatons o combining evidence - role of ference nels I expert syslems - how prababilitles are
propagated.

UNIT ¥ DESIGN OF EXPERT SYSTEMS {2 Hrs)

How to select an appropeiate problem - the stages in the development of an expert system - types of emors o
axpect in e development stages - the rale of the knowledge enginesr inthe building of expart zystems - the
expected Iife cyce of an expert sysiem - how o 8o a He cycle midsl

Text Books

i. Damkin, J., "Exper systems Dasign and Deselopment”, Macmillan, 1954,
2. Elias M. fowad, "Building Exper Syslems”, West Publishing Company, 1936,
3. Peter Jackson, “Introduction to Expart Systems”, Addison Wasloy Longman, 1353,

s g s
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Reference Books

1. Gonzadez and D, Doankal, "The Engnesning of Knowledge-Basad Systams”, Prontice Hall, 1954,
2 HNikolopoubos, "Expert Systems”, Marcel Dekker Inc, 1997,
3 H B Verbruggen, Spyros G, Tzalestas, “Artificial Intelligence in Industrial Decision Making, Contral and
Autemation”, Springer, 2012
4. Lakbmi C, Jain, Glada Phillipsdren, “inelligent Decision Supporlt Systems in Agenl-mediabed
Envirenments”®, 105 Preas, 2005.
5. Milanjan Dey, Jitendra Kumar Rout, Himansu Das, Suresh Chandra Moharana “Apglied intelligent
Dizckalon Making in Machine Learning”, CRC Press; 1% Editon, 2020,
Web References
1. hitpsVocw mil eduicourses/elecirical-engineering-and-computer-scianca/6-134-arificial-inkebgence-Tal-
201 0ieciure-videosileciure-3-reasoning-goai-trees-and-nde-based-expert-systemal
2 hittpcftvewey, urmsl edu’~oshikimsizd Blichapt11.htm
3 hittpacihvsecourssrs. ond/coursssYquery=dacision%20making
4. hitps:ivww glideshare, net/akhilrocker1430572-112893364
5,  hitps: vy sciencadirect comisciencalariclaiabs piflo 7 BT 2083 3500506
COs/POs/PEDs Mapping = ———
Program Specific
Program Outcomes [POs) J Outcoimes (PS0s)
PO | POZ| PO | PO4| POS| POS| POT | PO | POS | PD10 | PO11 | Po2 | PSOM| PSO2 | PSD3
A 3235 |s|-]-1-[-1T-1~-1+-1~-131]?%2/.§2
2 3 2z 3 3 - - - - - - . - 3 2 2
3 2 2 2 2 - - = - - - 2 2 i
4 3 2z & 3 - - - - - - - 3 2 2
] 3 2 3] a3 - - - - . . 3 2 2

o B AN e

E.Tech. — Artificial Intelligence and Data Science



Academic Curmculum and Syliabi R-2020 =

LZOHSP402

Course Objectives

= To examine vanious standardized test in English languags.

To recognize the key feaiures of wvanous technical writing.

To integrate LSRW skills bo endorse multdaroes skill sel in prectical sltuation.
To undersland the factiors that infleencas lhe usage of grammar,

To urderstand the basic concepls of logical reasoning skills

GEMERAL PROFICIENCY =11 L T
0

= 8 & &

Course Dutcomes

After complalion of the course, the sfudents will be able lo

C09 — Infer ideas to attend internatonal standardizad test by broadening recepdive and productive skilla, {(K2)
CO2 = Intarprat the types of writing in different state of affairs. (KI)

COZ — Develop |anguase shille professionally to groom the suerall persanality through sensitizing various
atiquettasin real fime situation. (K3)

COd — ldentify the rules of grammar In academic discourss settings. (K2)

COS5 = Maximisa the =kills to compate in vanous compafitive exams like GATE, GRE, CAT, UPSC, stc. (K5)

UHNIT | CAREER SKILLS (& Hrs)
Listening: Listening ai specific contédts Speaking: Mook inlerview (Personal and Telephonis) Reading
Fead and FReview - Mewspaper, Advertizement, Company Hanodbooks, and Gudslines (IELTS based)
Writing: Essay Wriling (TOEFL) Vocabulary: Waords at specified conbext (IELTS)

UNIT Il CORPORATE SKILLS {6 Hrs)
Listening: Listening and replicabng Speaking: Team Presentation (Work Place Etiquetles) Reading: Short
texts (=igns, emobcons, messagas) Writing: E-mail wriiting - Hard skills - Resume’ Writng, Job Application
Letter, Formal Lefter Vocabulary: Giossary (IELTS),

UNIT Wl FUMCTIOMNAL SHILLS {5 Hrs)
Listening: Listening TED Talks — Speaking: Brainstorming &indwidual Preseniafion, Parsuasive
Communécabion — Reading: Text Completon (GRE Based) Writing: Expansion of Compound Words
Vocabulary: Expansion of vocabulary {IELTS),

UMIT IV TRAMSFERABLE SKILLS (& Hra}
Listeming: Listening Documentsnies end making notes — Speaking: Conversstion practce at formal &
informal context  Reading: Read and transform- reporl, memo, nofice and advertisement. Writing:
Euphemism. Redundancy, and Intensifiers Vocabulary: Refinement of vocabulary (IELTS).

UNIT V APTITUDE {E Hrs)
Trangformational Grammar: Phrases & Clauvses, Contord, Condilional Clauses, Voice, Modals Verbal

Ability Enhancement: Letier Seres, Coding &Decoding, Sentence Completion (GATE), Critical Reasoning
and Verbal Deduection (GATE), Syllogsm.

Refarence Books

1. Lougheed, Lin “Barron's Wrilng for the TOEFL IET: With Audo CD°. Barron's Educational senies, J008,

2. Tulgan, Brucea. "Bridging the soft skifls gap: How to teach the missing basics to teday's young talent”. John
Wiley & Sans, 2015

3. Sherfield, Robert M. "Comerstone: Developing Soft Shkills®. Pearson Education India. 2005

4. Cullen, Pauline, &manda Fremch, and WYanesza Jakeman. "The official Cambridge guide to IELTS for
ascademic & general training”™. Cambridgs, 2074,

5, Ramesh, Gopalassamy, "The ace of soff skills: aHitude, communication and efiquetle for success”,
Pasrson Education India, 2010

Web References

Pt Awerew, englishclub, comigrammaninouns-compaund, Mm

htlps:Mofoya comMerbal-Test-Oueshons-and-Anewere! Santence-Complationt3pt
Rl e grammard 2 comdphrases-and-clausas-quiz kel

hittps: e clarkandmiller comi2 S-english-suphemisms-for-delicate-situations!

& L by o=
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E.  hitp:flewnw anglishvocabulanedercses comdganaral-wocabulary
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T P C Hrs
o o 2 1 30

UZDADP405 DATA VISUALIZATION LABORATORY

Course objectives

To introduce the basc concepls of various Visualization lechniques
Producing different types of Graphs, Charts and Maps.

T understand the differant types of plots.

To learn the concept of maps and heat map.

To work with dashboard concepts.

" o & & &

Course Outcomes
Affter compdefion of e course, e stidents will e able o

C01 — Demonstrate vanous Visualization techniguss used to display the data to understand sasier. (K2)
CO2 = Analyze the different visuaization dagrams. (K1)

CO3 - Expearment various charta. (K2)

CO4 = Implamant plots and haal map. {K2)

COS5 — Experrment the concepts of dashboand. (K3)

List of Experiments
Implameant the folowing Data visuaization Tachnigues using Python and Tablesu.
., Bar Chars

Pia Charts
Lima Charls
Dot Charts
Histograms
Box Plots
Denaity Plots
Scattar Piots
Radial Diagrams

. Chart Tables

11. Heat Map

12, Pyramids

13, Maps

14. Dashboard

L TR N

i
=

Reference Books

1. Thomas FRahil, "Data Vissalisation with 5°, Springer, Sacond Editbon, 2014,

2. Ashuiosh Mandestwar, “Tableau Data Visualization Cookbook™, Packt Pubdishing Lid,, 2013,
3. Atmajiteinh Gohil, "R Data Wiswalization Cookbook™, Packt Publishing Lbd,. 2015.

Web Refersnces

hatpsifsites harding edwlmooosnin

ttpeafasenw.dstarmentor.iodr-programming’

hitpsiinterworks combleglocapituta201 /0804 ableau-essantials-chart-types-introduction/
Fittps e tableau comilearmniaricl es/data-visualization

htipsiikb lableau comfaricleshowiosiacked-bar-char-mufliple-measures

hittpa: e tableau. comdaboutiogf201 7781 O-ways-add-value-your-dashboards-maps- 75708

& B g P
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ADVANCED MACHINE LEARNING L T P C Hrs
TAUACE A TECHNIQUES LABORATORY o 0 2 1 30
Courze Objectives
=  Toleam the insight of machine learming algorithms
e To etudy about the Decision and Rula based learming concepts.
= Tounderstand the Equivalance Class Transfomation Algosthm
-

Ta develop and boost the Machine leaming modsls using ensemble methods.
o To understand the concept of neural nebwork

Course OQutcomes

After completion of the course, the sfudeniz will be able o

C01 = Understand the bases of maching learmimng algoribms. (K2)
GO2 = Implemant decision and rula based kearning models. (K2)

CO3 = Experment the Equivalence dass ransformation algorithm. (H3)
COd — Implemant ensambla modals. [K2)

CO5 = Implement the neural netaan (K3)

List of Experiments
imyplementaton the folloedéng algonthms with suitable applications using Python.
1. 1B.3 algorithm
2. C4.5 aigorihm
4. GART Dedsion Tres Algomthm
4. Agprior
5. EBguivalence Class Transfarmation Algoritivn
G, Maive Bayes ensamble
T. Random forests
B, Adaboost
8. XGBoost
10, Simple MNeurad Mebwork

Referance Books

1. Andreas C. Mueler and Sarah Guido, "Introduction bo Machine Leanning with Python”, O'Relly Media, nc.
Firat editian, 2016.

2. Charu C. Aggarwal "Data Classification Algedthms and Applicaliens” Chapman & Hal/CRC Data Mining
and Knowladga Discovery Senes

L. John Hearty “Advancad Machine Leaming wilh Python®, Packi Publishing Lid., 2018,

Web Referencas
https: s deeplaaming aif
2. hitps:thwenw youlube comicMachimelearningwithPhil playdisis
3. hitps:fesnw youtube. comiusarhowardjaramypiplaylists
4. hitpe:tiesnw youdube_ comiusaridstaschoolvideos
5 hitpe:ifesnw youlube comichannel!lCSze 8 Crwgmy-bbhAKBZ Sapgiplayists

COs/POs/FS0s Mapping
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EXPERT SYSTEMANDDECISIONMAKING L T P C Hrs
MeQABIRAN LABORATORY ¢ 0 2 1

Course Objectives

= Tolearn the basics of axpart system.

To understand the concapt of decision making.

To analyze the specific axpert system problems.

To understand the applications of expad system.

Ta equip the siudent 1o produce the decision making systems.

= = &

Course Qutcomes

After completion of the course, the sfudeniz will ba able lo
CO1 — Understand the basice of edpert system. (K2)

C02 - Leamn the concapt of decision making. (K2)

CO¥1 — Implement e specfic expert system problems. (K2}
Cd — Experiment the applications of axpart system. (K2)

05 = Implement the decigan making systems, (K2)

List of Experimants

Dewalop an Expert system for Diagnosing Eye Diseases,

Develop 3 Medical Experl Systam

Cevelop an Expart system for Categonize disease

Buald an expert ayatern for Diagnosing mental disorders,

Develop an expert system for Disease Diagnosis 1o Expert systems shyle.

Build an expert system that attempts to guess the user's animal in 20 questions or less,

. Develop an Expert System thal asks you a couple of questions about & ceraln flower, and answers with
ils name as a result.

4. Develop an Expert system for space rockets launch decislon-malking on the basis of weather conditians.

9, Devslop an Expert syatem for Propositional calculus with backward-chaining infesance engine,

10. Build an Expert system thal advises the universily best sulled to the user based on his choioes,

= L

Reference Books

1. Durkin, J., "Expart systarns Design and Devalopment”, Macmillan, 1934
2. Elias M. Awad, "Building Expen Systems’, West Publishing Company, 1886,
3. Peter Jackson, “Introduction to Expert Systerms™, Addison Wesley Longman, 1834,

Web References

1,  htips:Noow mitedulcourseslelectdcal-engineering-and-computer-sciencelB-034-ardificial-intelligence-fall-
2 Dfacture-videoslecture-3-raasoning-goal-treas-and-rule-hased-ex part-gy stermsal

2. hitpcfwwesumsl edu~joshikimalis480ichapt1 1,hem
3. hitpsesw. cowsera orgicourses Tqueny=decision¥2 0making
4. ndtps e slideshars netfakhilnocker 14357 2-1 12033684
4. hittpecifvasew sciancedirect. comisciencalarticledabs! piit 2T ET 20603000656
COs/POs/PE0s Mapping B
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Program Qutcomes (POs) Dutcomes
co —— (P30Os)
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s g I8t = s Ll = = iy E] 2 2
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U20ADS403 SKILL DEVELOPMENT COURSE 3

1.

(Choose afione of Ihe below hree courses)

AF| DESIGN -1l

Course Conmtent:

CR RN Y S

Building a Typical Web AP1
Spacifying the AP
implamanting rouvtes

Testing the AR

Content negotation
Cross-origin resource sharing
AP versioning

Uzing MoSOL Databasss
Keyivalue store = LevelDE

. Doeumeant 2tore — MongoDE

. Daisbase modaling with Mongooss

. Testing & MoSOL database solution

. Conten deffvery network

. Implementing a Full-fledged RESTIul Service
. Extensibility and wersioming

. Warking wilh arbitrary data

Implamenting paging and Rlbenng

. Caching

Discovering and explodng RESTIUl senvices

DYNAMIC PROGRAMMIMG

Course Contant:

R e

10.
11.
12
T
14.
15,
16,
L Fi
16.
18,
20,

Longest Cammon Subsequence
Longest Incréasing Subsaquencs
Edit Distamce

Minimum Partition

Ways ba Cover a Distancs
Longest Path In Matrix

Subset Sum Problem

Optimal Strategy for a Gama

0¥ 1Knapsack Problem

Boclean Parenthesizalion Problemn
Shaortast Comman Superseguence
Matnix Chain Multiplication
Farifion proohem

Fod Cutling

Coin change problem

Word Braak Problam

haximal Product when Culting Rope
Diice Throw Problem

Box Slacking

Egg Dropping Puzzie

o1

=10
= -
-
= 0
3

30
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3.

APTITUDE — I

Course Contont:

Cluicker Mathematical Methods

Permdabion & Cambinalion
Probability

Simpie & Compound lrierest

Data Bufficiency
Clocks & Calendars
Gaometry

Dala Inlerprelalion
Logical Reasaning

. Syllogiam

Directicn Sense
Blood Relation

. Mumber Saries

Coding & Decoding
Logical Analogy

. Analylical Reasaning

. Passage Qrignted Analysis
. Seating Armangements

. Gubes & Dices

. Lateral Thinking

. Mind Banding Puzzlas

i m\\‘v“’"”
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UZDADE4D1 AUTOMATA AND COMPILER DESIGN
Course Objectives

+  Tointroduce the Finile Automata, WE6 and DFA,

& To gam insight imo the Context Frée Language and Pushdown Autesmata,
= To understend in depth about Parsing and Turing machine.

« To shudy about the Lexical Analysis and Synilax Anahysis.

= To acquaint the Intermadiate Coda Ganeration, Code Optimizalion and Code Geansaalion

=
O
CR
0

3

Course Outcomes
After completion of the course, the sfudents will be able lo
CO1 - Understand the concapt of Finite Automata, NFA and DFA (K2)

CO2 - Undarstand about Context Free Langeags and Pushdown Automata, (K2)
C03 - Conslruct a Turng Machine, (K3}

COd - Explain the concepd of Lexical Analysis and Syntax Analysls, (K3)
CO5 - Describa the Infermediate code generation, Code Dpimization and Code Generaion, (K4)

UNIT | FINITE AUTOMAT A AND REGULAR EXPRESSIONS {12 Hrs)
introduction: Finite Aulomata — Oetermérastic Finlle Automsata — Mon-Determinisiic Finite Automata -
Comeersian from MEA o DFA = NFA with @ moves. Regular Expression: Conversion from Regular Exprassion

ko OFA (Direct / Indirest madhod) = Two way finlte aulomata = Moore and fealy Machine — Applcations of
Finiie Automata

UNIT || CONTEXT-FREE GRAMMAR AND LANGUAGES, PUSHDOWMN AUTOMATA {12 Hrs)
Context — Free Grammar and Languages: Definifions and More Examples — Regular Languages and Reagular
Grammars — Dedvation Trees and Ambiguity = Simplified Forms and Mormal Foms = Chomsky Mormal Foem
— Grelbach Nomial Form. Pushdown Automata; Definiions and Examples = A PODA from a Givan GFG = &
CFG from a Gven PDA. Pumping Lemma.

UNIT Il TURING MACHINES {12 Hrs)

Turing Machines: Turing Machines as Language Acceptors = Turing Machines (oc Accepling  Pegular
Languages — Turing Machine for Addition amd Subtraction.

UNIT IV LEXICAL ANALYSIS AND SYNTAX ANALYSIS {12 Hrs)
Compilers: The Phases of compiler = Lexical analysis — The rele of the lexical analyser — Input buffering —

Specification of iokens = Recognifion of fokens = A language for specfying iexicael analyzers — Deslgn of a
texical analyzar. Parsar: Top Down Parses = Predictive Paser, Bollom up Parsel = SUR Parser

UHIT Y INTERMEDIATE CODE GEMERATION, CODE OPTIMIZATION AMD CODE
GENERATION {12 Hrs)

imtermediate Code Generation: Declarabons — Assignment staterments = Bodlean eipressions = Procsdung
calls, Code Optirization: Pencple sources of optimization — Leop Oplimization. Code Generatfion: |ssues in
the design of code generater — Simple code generator — Basic blocks and flow graphs = The DAG
representation of Base Block — Generabing cods form DAGEe — Peephola opfimzafion.

Text Books
1. Hoporoft, ‘Introduction to Automata Theory, Languages, and Computalion”, Pearson, 3™ Editian, 20048
B. Tech, — Arificial Inteligence and Data Science
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2. Alfred Aho, V. Ravi Sethi, and D. Jeffery Ullman,

Addison-YWesley, 2 Edition, 2007,
3. John C. Martin, “Indroduction to Languages and the Theory of Computations”, McGraw Hill, 3@ Edilion,

2007,

Reference Books

B4

‘Compilers Principles, Techniques and Tools”,

1. Kamala Krthivasan, Rama B, ntoduction 1o Formal languages Automata Theory and Computaton”,
Fearson, 2019,

2, Peter Linz, *An Introduction to Formal Languages and Autamata®, Jones & Bartleft, 6 Edition, 2018,
3, Anil Malviya, Malabika Datia, "Theory of Computation & Applcations - Awlomata Theory Formal
Languages”, BPB publications, 2015

4 Charles N. Fischer and Richard J. Lebfanc, “Crafting & Compiler with C°, Benjamin Cummings,

2008

5  Mishra K.LP, "Theory of Computer Sciance: Automata, Languages and Computation”, Prentice Hall India
Learnirg, 1" Edition, 2006,

Web References

1. hitpe-ffwssw cea jith. ac ind=akglicourses' 207190531 QN ndes. Rl
2. httpscifewwcse dibm acini-kashnalcs 3300/
3. nftpecieer,

org/theony-of-compedation. mdomata-iutonalal
4. hlipaiivases jeavatpaoint. comfautomala-tutonal
5. hitps:iivww iukorialspoinl comiaulomala_theoryindsx iim

COsiPOs/PS0s Mapping _
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Course Objectives

» Toprovide strong foundation for data analytics.

s Understand the underlying core concapts in Blg Data and cloud technodogies.
=«  Explonng data visuslizing tocls.

o Apply Machine leaming models using data analytics,

=+ Toexplora the recent tectmologias.

Course Quicomes

Afler compdalion of the course, the sfudents will be able fo

CO1 = Explore e fundamental concepla of data analytica {K2Z)

CO2 - Urxisrstand data analysis techniques for applications handing large data. (K2)
C03 — Understand basic concapts of R Programming. (K2)

C04 — Analyze vanouws Visualization and Exploration techniguas. (K2}

05 — Explore the Geographic data wming ggmap librany. (K1)

UNIT | INTRODUCTION (2 Hrs)

Diata Analytics - Types — Phazes - Suality and Quantity of data — Measurament - Exploratory data analysis -
Business Intallipanc

UNIT Il BIG DATA (9 Hrs)

Big Data and Cloud bechnologies - Infroduction 1o HADDOS: Big Dala, Apache Hadoop, MapReduce - Data
Sarialization - Data Extrachion - Stacking Data - Dealing with dala

UNIT lll BASICS TO R PROGRAMMING 9 Hrs)
installing packages and getfing help in B = Data types in B - Special values in B = Matidces in R - Ediling &
matix in R = Data frames in R = Edéing a dafa frame in B = Impaeding data in B — Exporting data in B — Writing
a funcfion in R = Writing if else statements in B = Bagc loops in B = Nested loops (n B - The apply, lapply,
sapply, and tapply functions = Using par to beautify a plot in B = Saving plots

LIHIT IV DATA EXPLORATION AND VISUALIZATION TECHHMIQUES IH R {9 Hrs)
Measuring Categorical Vanaton with & Bar Chart — Continuous Yanabon with a Histogram = Covariafion with
Box Plats — Covarlation with Symbol Size — 20 bin and Hex Charts = Crealing a Scatterplot = Adding a
regression line to the — Scatterpiot — Plotting categories — Labeling the Graph — Legend Layouds — Creating a
faced — Theming — Ber Charls — Vidlin Fots — Density Piots,

UMIT WV VISUALIZING GEOGRAPHIC DATA WITH GGMAP (9 Hrs)

Displaying Infoernation with Maps = Activily: Crealing a Variable-Encodsd Regional Map = Trends, Correlations
and Statisthcal Summaries — Creating 8 Time Series Fiot with the Mean, Median, and Cheantiles — Trends,
Cofrelations, and Scatter plots = Crealing a Scalter Plob and Filling a Linear Regression Model — Crealing a
Corelalion Plot.

Text Books

1. Davy Cialen, Amo 0. B Meysman, Mohamed Al ‘Infroducing Data Science”, Manning Publications
Co, 1% Edition, 2016.

. Gareth Jemes, Dervela Whiten, Trewor Hastlie, Robert Ticshirani, “An Introduction to Siatistical
Learning. wilh Applications in R, Springer, 1* Editon, 2013,

3. Bar Baesens, "Analytics in a Big Data World: The Essential Guice o Dala Science and its Applications”,
Wiley.

4. Eric Pimpler, *Data Visualization and Exploralion with R, Geospatal Training Services, 2017,

Reference Books

1. Dr &nil Mahashwari, Tata Analylics Made Accessible”, Publisher; Amazon,com Services LLC
2 Joel Grus, “Data Science from Scratch: First Principles with Python”™, ORally, 1 Bdion, 2015

B.Tech. — Arificial Intelligence and Data Scenca
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3. Cathwy O'Msil, Rachel Schutt, “Doing Data Scence, Straight Talk from the Frontling”, O Railly, 1

4,

[

Wa

th L P

Edifion, 2013,

Jure Leskoves, Anand Raaraman, Jeffrey David Ukman, *Mining of Massive Dataseis”, Cambridge
University Press, 29 Edilion, 2014,
Dr. Tania Moulik, "Apsied Data Visuslization with B and ggodot2”, Packt Publishing Lid., 2078,
Atmajitsing Gohil, "R Data Visualization Cookbook”, Fackt Publishing Ltd, 2015,

b Resources

hiips: folanelytics. caldata-analysis-princphesl
htps:ffwany datadecisionsgroup, comiblogthe-basic-principles-of-predictive-analylics

hiblgs: wsanw.cowr sera. orglearmir-programming

https: . butenals point comdrlindes. hbm
hihps: ihesana. r-project. ongfabout. hitrml

COs/POsIPSOs Mapping
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U20ADE403 SOFT COMPUTING L T F G Hrs
3 o 0 3 45
Course Dbjectives
= Soft Computing technigues and their difference from comventionad technigques,
= Toinfroduce the concepts and technigues of building blocks of Adificial Intelligence.

= To generaie an abiity to design, analyze and perorm experiments on resl |ife problems using warious
Maural Mebasork algarithms,

# To provide the underdlanding of Genatic Algoriihms and its applicalions in developing sslulions to real-
waorld problems.

» To conceptualize Fuzzy Logic and is implemeantation for varous real-word applications.

Course Outcomes
Affar cormpiefion af the courss, e slodents will ba able lo

C01 - Analyze and evaluate whether a problam can be sobved wsing Al fechniques and analyze the same
using basic concepts of Al (K3)

CO2 = Understand Al concepls used o develop solufions thal mimic human Exe thought process on
deterministic machines for real-worid problems, (K2)

CO3 - Understand the fundamantal concepts of Meural Mebworks, different naural natwork architectures,
algorithms, applicalions and thesr limitations. (K2)

COd — Apply Genetic Algorithms in problems with salf-learning stuations that sesk global optimum. (K4)

CO5 = Apply Fuzzy Logic, the concapt of fuzziness and fuzzy set theory in varous systems, (K4)

UNIT | INTRODUCTION TO SOFT COMPUTING {9 Hrs|
Importance of soft computing - Soff compuling versus hard computing - Supanvised and unsupervised fearning
- Indroducticn to main components of soft computing: Fuzzy logic - Meural networks - Genetéic algonthms.

UNIT Il FOUNDATIONS OF ARTIFICIAL INTELLIGENCE (9 Hrs)
Intraduction to atificial intlligence - Applicaticn areas of aificial inteligencs - State space search: Depth firsd
saarch = Bréadth first search - Hourisic search: Best first search - Hill Climbing - Beam Search - Tabu Search -
Introduction to randomized search Simulated anmesfing - Genetic algorithma - Anl coleny optimizaton -
Infroduction to axpen systems - Infreduction bo Al-related felds like game playing - Spesch mecognifion -
language detection machins - computer vision - rolbotics.

UNIT Il NEURAL NETWORKS (% Hrs)

Basic concapts of neural nebwork - Ovarview of leaming rules and parameters - Activation fundions - Single
layer perceptran and mullilayer perceptron - Mullilayer feed forward network - Backpropagabion metworks:
Architecture — Algonthm - Mariation of standard backpropagstion neural network - Radial basis function
etk - Fecurrent neural network - Inroducton to Assoclative Memoary - Recent applications.

UNIT IV GENETIC ALGORITHMS (3 Hrs)

Diffzrence between traditional ggorthms and Genstic Algorithm: (GA) - Basic concepts of GA - \ilorking
prinGiple - Encoding mettods - Filness funclion - G& Operalors: Reprodkection = Crossover = Mudalion -
Convergence of GA - Detaded algorithmic steps - Adjustment of parameters - Mulli-citera oplimization -
Solufion of iypcal problems using genslic algarithm - Recant spplcations.

UMIT V FUZZY LOGIC {9 Hrg}
Concepts of uncertainty and impracision - Concapis, properies and operations on classical sets and fuzzy

stz - Classical and fuzry relabions - Membarghip lunclions and ils lypes = Fuzzifcalion - Fuzzy rule-bazed

systems — Defuzzification - Fuzzy propositions - Fuzzy extension principle - Fuzzy inference system - Recenl

applicalions

Text Books

1. 5. Russall and P. Monvig, “Aificial Intelligence: A Maodern Approach’, Pearson Education, 3™ Edition,
L E

2. 5. Raesskaran and G, & \igayalakshmi Pai, Meural Metworks, Fuzzy Logic and Gensfic Algonithm:
Synthesis and Applications, PHIL

E. Tech, — Arificial Intelfigence and Data Science
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3. 5, M Sivanandam and 5. M. Deepa, Principles of Soft Computing, 2™ Edition, Wiley Inda.

Reference Books
. Elaire Rich and Kelin Knight, "Arificial Intelbgence”, Tata MeGraw Hill, 3rd Editicn, 2017.
Zurada, Infroduction 1o Artifical Meural Syslems, Jaice Publishing Houss

D, Goldberg, Genetic Algorithma in Search, Optmization and Machine Learning, Addison- Wasley
G Khir, B. Yuan, Fuzzy Seis and Fuzey Logic: Theory and A Theory and Applications, Pearson
DAMAY, Falterson, “Inroduction ta A0, and Expert Systems’, PHI, 2007

o

Web Resourcas

1,  hifps/iveany beg, comien-indpublications201 7technclogy-digital-sirategy-bud gng-block s-artificial-
intelligence.aspx

2. httpsi/fwaw analydicsinsight. net'tha-tudding-blocks-of-ai-data-analytics-machine-learning-and-deep-
leznming

3. hitps leonnect alfran.comi 201671 0vhe-building-blocks-artificial-inteligence
4, hitps e datadriveninvestor. com 201 305 3 he-building-block-of-adificial-intelligance’
COs/POs/PS0s Mapping
Program Specific
e Program Qutcomas (PDs) Outeomes (PSOs)
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20ADE4DA GPU COMPUTIMNG L T P C Hrs
3 o o 3 45

Course objectives

=  The course aims b0 give an overview of an importent trend in high performance compating — GPU
programming.

= Toesperience the sxpertise of GPUs (graphlcs processing unite) are special purpese hardware onginelly
dasigned for graphics and games

« Toundersiand the basic concepds of GPLU programming,

s To gel the inbroduckion aboud CUDA (Compute Unified Device Architeciure) parafiel computing plationm
and hands-on axperiencs on implemanfing somea standard CLUDA programs

# Finally the cowrsa will give a bief cvendew of the curent applications and fubure trends of GPU
campulting In scientific research.

Course Qutcome

After completion of the cowrse, the stedents wil be able fo

CO = Define temninolagy commonly used in parallel computing, such as efficiency and speedup. (K2}

GOZ = Describe common GPU architectures and programming models. (K2)

CO3 = implement eficient algorithems for common application kernels, such as matng mutiplication, (K3}
04 - Given a problem, develop an efficiant paraliel algorthm fo sohee it (K4)

CO5 = Given a proldem, implement an efficient and correct code to solve it, anslyze its pardormance, and
ghve cominging wiitten and oral presentations explaining your achievements. {K2)

UNIT | INTRODUCTION {9 Hrs)
History, Graghics Processors, Graphics Processing Units, GPGPLEs. Clack speads, CPLU F GPLU camparnisons,
Helerogensily, Acceleralors, Paraliel programming, CUDA Opencl [ Open ACC, Hefio Workd Computation
Hernels, Launch parameters, Thread hierarchy, Warps / Wave fronis. Thread blocks [ Workgroups, Shreaming
muliprocessads, 1000 20/ 30 thread magping, Devics properties, Simple Progrems, OpanbdP.

LNIT Il MEMORY {9 Hrs)

Memory hierarchy, ORAM F global, local [ shared, private | local, texberes, Constant Memory, Poinbers,
Parameter Passing, Arays and dynamic Memeosy, Mulli-dimensional Arrays, Memory Allocation, Memony
copying acroas devices, Programs with matnices, Peformance evaluaton with diferant memaosias.

UNIT Il SYNCHROMNIZATION {8 Hrs}
Memory Consistency, Bariers (Jocal versus global), Alomics, Memory fence. Prefix sum, Reduction. Programs
for concurrent Data Struclures such as Workfists, Linked-lists, Synchronization across CPU and GPU
Funclions: Devies funchosas, Host funcliens, Kemels fundctions, Using Hbrares {such as Throst), and
ceveloping libraries,

NIT W SUPPORT, STREAM, SYNCHROMNEZATION {9 Hrs)
Support: Debswsgaing GPU Programs Profiling, Prefile tools, Performance aspects Streams: Asynchronous
processing, tasks, Task-dependence, Owerapped data transfers, Defaull Stream, Synchronizalion wilh
sireams Events, Evenl-bassd-Synchronizalion - Overlagping data transfer and kermel execulion, pialls.

UMIT V¥ CASE STUDIES {9 Hrs)
Imege Processing, Goaph algorithms, Simulations, Desp Learning Advanced Concepts Dynamic Paraislism,
Linified Virtual Memory, Mulli-5PU0 Processing. Pesr aocess, Helerogeneous processing, culikn.

Text Books

1. David Kirk, Wen-meiHwu; Morgan Kaufman “Programming Massively Parallel Processars: A Hands-on
Approach®, 2010 (|5BM: 978-01233814733)

2. Shane Cook, Morgan Kasufrman “CUDA Programming. A Developer's Guide o Paralel Computing with
GPLUs", 2012 (I58M: 978-0124159334).

3, ¥iyu Cal, Simon See “"GPU Computing and Applications", Springer Singapora, 2074,

B.Tech. = Arificial Intefligence and Data Science
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Reference Books

1.
2

3.
4,

Wenamei Hwu "GPLU Computing Gems Emerald Edition’, Elsevier Scienca, 2011,

Benedict GasterLee Howes, David R. Kaeli “Heterogeneous Compufing with OpenCL™, Morgan
Kaufmann , 2011.

Nicholas Wilt, CUDA Handbook: A Comprehensive Guede o GPU Programming, Addison-Weslay, 2073
Jason Sanders, Edward Kandret, “CUDA by Examgle: An Introduction to General Pupose GPU
Prograrmming’, Addison ='Weslay, 2010

Web Resources

1. hitpsdivasw sciencedirect com/book/ 97 B0 1 23853831 fgpu-compuling-gema-jade-edition
2, hlips e boston,co ukfinfolvidia-keplerfwhat-is-gpu-computing. aspx
3. htipafenwikipedia.orgiwikifGeneral-purpose_compuling_on_grapghics_processang_units
4, hibips: s infoword comiarticlel 32807 0 3what-is-cud a-parallel-programming-for-gpus. himi
5. htips:fhesnw kdnuggets comiZ20 16/ ibasics-gpu-computing-data-scientists. html

COs/POs/PS0s Mapping

Program Specific

el Program Quitcomes (POs) Outcames {PSOs)
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3 - 2 2 2 - - - - - - - . 2 2 2
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MICROPROCESSORS AND L
L20ADEA0S MICROCONTROLLERS 3

o -
o

Course Dbjectives

«  To undersland and lesn the architecdure and assembly lengusae program of B035.
»  To understand and leamn the anchitecture and assembly langusge program of 8036,
= To explore the interfacing the paripherals and olher chips o 8088

* Toleam and understand the Intel 3051 microcontraller archteciune

= To acquire the knowledge of Raspberry Pi and Arduino Processarns.

Course Qutcomes

After completian of fhe course, the students wil be able lo

CO1 - Explain the basic architecture of 8085 microprocessors [K2)

CO2 - Articulate the knowledge of the architecture and instruction sets af 3036 (K2)
CO3 - Summanze the intefacing of various peripherals 1o various BOEE. (KZ)

COd - Hustrate the architeches of the 3051 micromairollers (K2)

G035 - Exemplify the use of Raspbermy and Arduing processors. [K2)

UNIT | INTEL 8085 MICROPROCESSORS (2 Hrs)

Introduction — Mesd for Microprocessor = Evolution = BIES Architeciure = Pin diagram - Timing Deagram —
Addressing Modes — Instruction Formats = Instruclion Sel,

UNIT Il INTEL BOBE MICROPROCESSORS (9 Hrs)
Intraduction to B0 Meroprocessss — B03E Archileciure — Pin diagram — U0 and Memaory Interfacing —
Addressing Modes = Instruction Formal - Instruction Sei — Interrupts — Asasmbler Direciives — Assembly
Language Programming.

UNIT Il PERIPHERALS AND INTERFACING TO BOB6 (9 Hrs)
FParallel Communicalion Interfacs (B255) — Seral Communication inferface (8251} — D4 and AD Interface -
Programmable Timer Controller (B254) — Keyboerdidisplay controfler (8278} — Programmable |nkerrupt
Cortroier (3259 — DMA controlier (B237).

UNIT IV INTEL 8051 MICROCONTROLLER AND INTERFACING (% Hrs)
Introduction — Architeciure = Memory Ovganization = Special Fundhion Regishers - Ping and Signais — Timing
and controé — Port Operafion — Memary and 110 Interfacing = Intermupls = Insliruclion Set and Programming.

Interfacing — LCD and Keyboard Interfacing = RTC and EEPROM inferface using 120 protocol = Stepper
Mator, Traffic Light Controllar.

UNIT V INTRODUCTION TO RASPEERRY Pl and ARDUIND (% Hrs)
Raspbarry Fi Hardware — Raspberry Pi Seftware = Pragramming on Raspberry Pl = Inlerfadng lo Raspberry
Pi Inputsf Dutputs — Inderfacing io Raspberry Pi Buses = Interacling lo Physical Emdronment, — Arduino
Beard — Shetches — Mathamatical Oparators - Sarial Communicafions = Inferfacing with sensors,

Text Books

1. Yu-Cheng Lw Glenn AGibeon, “Microcomputer Systems: Tha B0E3 [ BORE Family Architecturs,
Programming and Design”, Prentice Hall of India, Second Edifion, 2015,

2. Ramesh 5. Gaonkar, “Microprocessor - Anchiteciure, Programming and Applications with 80857, Penram
International Publications, Sixth Edifion, 2013,

3. Mohamed Al Mazidi, Janice Gillispie Mazidi, Rokn McHinlay, "The 8051 Microcontrollss and Embedded
Systemns: Using Assambly and C°, Pearson education, Second Edition, 2071

Reference Books

1. Jerervy Blum, "Explodng Ardulss: Toolz and Techmigues for Engineering Wizerdry”™, Wiley, Second
Edition, 2018,

B.Tech, — Arificial Inteligence and Data Sciance
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Ritrsard  blum, Christile Bresnahan, “Programming with Raspoerry Pii Geting Started with Python®,
Second Edition, Packet Puidisher, 2016,
Derek Molioy, ‘Exploring Raspberry PR Interfacing to the Real World with Embedded Lirs®, Wilay, 19

Edition, 2016

Krighna Kant, “Microprocessors and Microconfrollers. — Architectures, Programming and system Design
8085, B0EG, BO51, A09G6°, PHI, 2014.

Doughlas V. Hall, “Microprocessors and Inferfacing, Programming and Hardwara®, TMH, 2012

Webh References
hitps: Mewayam.govin/nd 1 _noc?0_eed2imicoprocessors-and-microcontrollers!
httpe: e classcentral. comiooursalswayam
hitps Mfremcdealectures comieoursa!301 8/microprocessors
Itk pscivrvewr. 3 duiind, Gl

Jf

2,
3,
4.
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