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Courses where revision was carried out

Course |

Percentage Agenda

T

I
(Course/subject Year/ Year/ Page | Link of relevant
name) Code Dateof | Dateof nfdi.;:l-:JE'l'II [rl!:m No. | documents/minutes
Introduction | revision | ol [
replaced |
Data Sciences | 2230522 20azf 2024/ 5% 08 Click Here
in loT 010722 | 30.05.24
Cloud 2230525 2022/ 2024/ 10% 09 Click Here
Computing oLo7za | SD05-24
Cuurses focusing on employability/entrepreneurship/ skill development’
(Course/subject | Course Code | Activities/contents  which Agenda | Page Link of relevant
name) have a bearing on increasing | Item No. | documents/minutes
skill and emplovability No,
Fmgmmming 2230521 | Java Programming essential 08 Click Here
in Java coding skills for software
development, enhancing '
employability in tech-driven
| industries, _
Data Sclences Learn to analyze loT- (8
in loT generated data, driving
2230522 | smart solutions and boosting
career prospects in
—_ emerging technologies,
Data Analytics 230731 | Acquire expertise im 02
forloT | extracting insights from IoT
data, increasing |
employability in data-centric
roles, |
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A

Deep Learning-

IIT Ropar

230763

Deep Learning has received a
lot of attention over the past
few wears and has been
employed  successfully by
companies like Google,
Microsoft, IBM, Facebook
Twitter etc, to solve a wide
range of problems in Computer
Vision and Natural Language
Processing

03

The Joy of
Computing using

Python

230763

The Course brings
programming to vour desk
with anecdotes, analogies and
illustrious examples

03

Big Data
Computing

230764

This course provides an In-
depth  understanding  of

| terminologies and the core

concepts  behind big data
prablems, applications,
systems and the techniques,
that underlie today's big data
computing technologies

03

New Courses added’

(Course/subject
name}

Course Code

| Aetivities/contents

which
n
and

have a
increasing
employvahility

bearing
shill

Agenda
Item
No.

Page
No.

Link of relevant
documents'minutes

Electronic
Systems
Thinking &
Circuits

3230325

Develop skills in designing,
analyzing, and
troubleshooting  electronic
circuits. Engage in hands-on

projects and simulations,

enhancing problem-solving
abilities and employability
in electronics and
engineering sectors.

Data Analytics
for loT

230731

13

Learn to analyze laT-

generated data, driving

smart solutions and
_boosting _career prospects

2

Click Here

Centre for loT_BoS_Meeting (01.12.2023

A
Tt S }\L/@ X

Page 2 of 12




i Y MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR :
a (Deemed to be University) , )

Y gt e (Declared Under Distinet Category by Ministry of Education, Government of India)

NAAC Accredited with A++ Grade

Centre for Internet of Things

in emerging technologies.
Mohile In this course, Student will 03
Computing learn android programming
to create applications for
234735 | Smeriphones. We will also
learn integration of maohile
applications with cloud
services to create mobile
cloud applications.
Smart Energy Develop technical skills in| 03
Analytics energy data analysis and
. | practical experience with
q smart grid technologles, for
in-demand roles in the
evolving energy sector.
Uil Feedback on curriculum received from stakeholders: Anal}rah& ATR'
Stakeholder Student Faculty Alumni Employver
No. of Responses 1% Sem: 121
3" Sem: 154 1
5" Sem: 226 = =
7" Sem: 41
Link of Analysis Click Here Click Here - -
ATR Link Click Here Click Here -- -
Link showing Excel
sheet of Google Form Click Here Click Here - --
'. details of stakeholder
Centre for loT_BoS_ Meeting 01,12.2023 f-"{l{lLL- Page 3 ufl?
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Minutes of Meeting Board of Studies

Board of Studies (BoS) meeting of the Centre for Internet of [hings was held in hybrid mode on
May 30", 2024 at 03:30 PM . The followi ing external members were invited in addition to the
faculty members of the department;

S.No. Name of Expert Designation and Organization
+~  Dr. Kaushlendra Sharma -1 ' Professor, Department of Electrical
=ngineering, DTU-Delhi
(Vice-chancellor,Nominee) Engineering, DTU-Dethi
#  Mr. Mayank Soni, (Industry expert) Manager, Strategy & Consulting-
Accenture
#  Dr. Rimjhim Agrawal, (Alumus) Engineers Control, General
. Electric
Bangluru
= Dr. Anurag Singh, {Subject Expert) Associate Professer, NIT-Delhi
#  DrlLokesh Eﬁnuhan,{fuhjaﬂ Expert) Assistant Professor, DTU

Above mentioned External experts and the followin £ Internal members attended the meeting:
I. Dr. Praveen Bansal, Assistant Professor & Coordinator, CoT

I, Dr. Dhananjay Bisen, Assistant Professor

Dr. Aditya Dubey, Assistani Professor

4. Dr. Privanka Garg, Assistant Professor

5

Laid
"

- Dre. Yashwant Sawle, Assistant Professor
6. Dr. Nookala Venu, Assistant Professor
7. Dr. Saurabh Kumar Rajput, Assistant Professor
i, Dr. Bhavna Rathore, Assistant Professor
9. Dr. Knushal Pratap Sengar, Assistant Professor
10. Dr. Murli Manohar, Assistant Professor

L. Dr. Gaurav Khare, Assistant Professar

Centre for [oT_BoS_Meeting 01.12.2023 Page 4 of 12
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Agenda-wise Summary of BoS Meeting

- -
Item [To confirm the minutes of previous BoS meeting held in the month of May-June 2024 |

COTL | 5 The minutes of the tast BoS held on December 1st. 2023 at 03-30 PM. ware confirmed, The
BoS Minutes were presemted & approved in Academic Council Meeting held on 14"
December 2023

Item | To propose the scheme structure of B.Tech. VIl Semester with the provision of Three (03)
CloT2 | Departmental Electives (DEs) and Open Category (OC) Course.  (Out of which One ()
Elective and One (01) Open category course is to be offered in traditional mode and the
remaining Two (02) Departmental Flectives are ta be offered in online mode with credir
transfer for the batch admitted in 2021-22, (The total eredits from 1-VI semester should not
. be less than 160 for this batch),

= The scheme structure af B, Tech VI Semester of Internes of Things for the batch admiited in
2021-22 is prepered and is anpeved ar ANNEX URE-1

Item | To propose the list of courses which the students can opt from SWAYAM/NPTEL! other
CloT2 | MOOC Platforms/ Institution (MITS) MOOC, to be offered in online mode¢ under
Departmental Elective (DE-4) and (DE-5) for credit transfer in the VII Semester under the
Aexible curriculum (Batch admitted in academic year 2021-22),

¥ List of offered DE and O courses i onling is annexed at ANNEXURE-2
Details of Departmental Flective (DE-4): SWAYAMNPTELMOOC

| ' Duration ' Name of the
Cours (0] =
Nam: Code Hernd ofthe  [Start date| End date | =M Mentor
By date
.1 T course - 3 faculty
itribur R July 22, | Sep 13, 8ep 22, Dr. Adiva
Syweny | 230767 | TTPOR | wous | o0k | g | o Dubey
Programming Tuly 22, | Okt 11, Oct 27, | De.Dhanajay
Blga | 329760 | THXOR | 2Werkt | ot | o | o Bisen
Deep Learning- : uly22, | Oect11, | Oct36, | Dr.Nookals |
|_IIT Ropar | 230769 | MT Ropar | 12 Weeks | “U8 % | 2024 | 2024 |  Venw |

Details of Depurtmental Elective (DE-5): SWAYAM/INPTEL/MOOC

[ I Duration Name of the
| Course Name | Code O of the i End dat:| o Mentor
By date date
‘ = course | faculty
ig Data [T ' Augld, | Ootl1, | Oct 26, Dr. Adiva
| = Computing | £30770 | Patna | 12 Wecks 2024 | 2024 | 2004 Dube
Centre for loT_BoS_Meeting 01.12 2023 Page 5 0f 12
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' || TheJoyof July 22, | Oet11, | Nov 02, | Dr.Dhangjay
Computing 230771 | T Ropar | 12 weeks 2024 24 | 24 Bisen
| using Python
Design &
Implemeatation 1) 8 | July22, | Octll, | Nov02, | DrNookala
e | IIOTL) it e | me | e | Veny
Computer | 1
Interfaces I |
Item | To propose the syllabus of courses to be offered (for batch mlmiftlt-d in IIII}III-II} under the
CloT4 | Departmental Elective (DE) Course {in traditional mode) for B. Tech, VI Semester along
with their (()s,
. = The syllabus of B. Tech, VII Semesier of Internet of Things for the bateh admitted in 2021-
22 is prepared and is annexed af ANNEXURE-3
Subject Code Subject Name
1230734 Data Analytics for loT
230735 Mobile Computing |
Item | To propose the syllabus of courses to be offered (for batch admitted in 2021-22) under the
CloT5 | Open Category (0C) Courses {in traditional mode) for B. Tech, VII semester students of other
departments along with their COs,
= The svilabus of B. Tech. V] Semester of Internet of Things for the batch admitted in 2021-
22 is prepared and is annexed ai ANNEXURE-4
.| | Subject Code | Subject Name
| 910226 smart Energy Analytics .
910203 loT and Its Applications
Item | . ; : . .
ClaTé I'o review and ﬁnallur: lmlu- Experiment list/ Lah manual for all the Laboratory Courses to be
offered in B. Tech. V]I Semester {for batch allmitted in 2021-22),
# The Experiment [isy Lab maral for various laboraiory courses to be affered in along with
the Course Ouicomes of VI semester of the B Tech Internet of Things students af 2021-22
admitted batch under the Sfexible curriculum fs included it ANNEXURE-5

Centre for ]nT_Bu:-.S_Me&t:ing_!ll.! 22023
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Item | To propose the list of “Additional Courses” which can be opted for getting an
CloT7 (i) Honours (for students of the host department)
(i) Minor Specialization (for students of other departments)
[These will be offered through SWAYAM/NPTEL/MOOC based Platforms for the B.Tech. VIl
semester students (for the batch admitted in 2021-22)] and for B. Tech. V semester (for the batch
, admitted in 2022-23))
# The Derails is also annexed as ANNEXURE-6
I. Following courses are identified & proposed for V Semester for their requirement towards
getting Honors
8. Tracks Course Name Offere | Duration | Start End Exam Mame
| Mo d By | of Course | Date Diaze Dare of
Mentor
— faculty
= Introduction o Machine | 1ITM 12 July | October | October 27,
-E Learning weeks | 22, | 11,2024 2024
- 2024
z Responsible & Safe 11 16 Aug 02 Now
= Al Systems ur | g2 Oct 2024 2024
] Madr2 | Weeks | 2024
—] == 5
& Programming, Data CMI | 8weeks | July | September | September
E Structures And 21, | 13,2024 22,2024
Ll - Algorithms Using Python 2024
= Artificial Intelligence ; nr 12 July | Ocwober | October 26,
= Search Methods For Madea | Weeks | 2. | 112024 2024
_— Prohlem E{!l\'jnl g 024
."u'tiﬁci;il |I1tl.!“i.gfﬂ-l:i2' for | UT | § Weeks | July September | September 1
conomics KGP 2. | 13,2024 | 22,7024
_ 2024
Design and analysis of | CMI | § weeks Tuly | September | September
algorithms 11?- 13, 2024 22,2024
==z 2024
Programming, Dara CMI | 8 weeks [ July | September | September
i Sltnmiurcs And 23, | 13,2024 22 7004
— m _-?A_E::rnjthms ;Jsi_nE_P}1hnn | 2024 ’
R | eJov of Computing nr 12 Ju
= using Python Roper | Weeks Ezl!].Ir ﬁm;ﬂ?; Hg vgﬂn:lztfr
ET 2024 ' :
e L 2,!- . - .
E < Diserete Mathematics nﬂfm r W| zk foly | October | Gtober 27,
i - a
E * | aosa | 12024 [ 202
Data Structure and T 3|1 ~ :
Algorithms using Java KGP w;l_uﬂkg zéy ;::“-?g: &T{E 26,
e :[]I_'l N omahRa [=]
F"‘-‘Eﬂ'ﬁmmg in Modern [TK | 12 Ju]}. 'D'I:IU]J-E.'T November |

Centre for [0T_BoS_Meeting 01.12,2023
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C++ Ge Weeks 073 11,2024 03, 2024
) 2024
Electronic Systems T 12 '{.,u.!} HCEIE}E;; Oetober 27,
= Design: Hands-on Delhi | Weeks 2074 ’ 2024 |
£ Circuits and PCB Design
': with CAD Software
2
3 Microelectronics: Devices | [IT . Jll':'."’ ﬁmgggi October 27,
T to Circaits Roor | Weeks | .= ’ 2024
= 2024
— F kee
E Real-Time Digital Signal | 1S | 12 July Otober | November
- Processing Bang | Weeks 2, 11, 2024 2, 2024
alore 2024 |

li. Following courses are identified &

proposed for VII Semester for their requirement towards.

oy W

)

_getting Honors
S | Tracks | Course Name Offere | Duration | Start | End | Exam Name
No dBy | of Course | Date Date Crate of
Mentor
i _ : faculty
= Introduction to Machine | [TV 12 July | October | October 27,
E Learning weeks 22 11, 2024 2024
= 2024
z
&
£ Responsible & Safe I 16 Aug 02 Nov
& Al Systems ImT 12 Ohet 2024 2024
= Hyde | Weeks | 2024
B rabad
3 L4
2 ur
T Muadr
- as
Programming, Data CMI | 8 weeks July | September | §
eptember
E_I:n.u:ulmi And 22 13, 2024 22,2024
Algorithms Using Python 2024
Artificial Intelligence : T 12 duly | October | October 26
Search Methods For | Madr | Weeks | 22 | 11,2024 | 2008
Problem solvip 88 2024
Atificial Intelligence for | 1IT | & Weeks July | September | September o
Econcmics KGP i1, 13, 2024 22,2024
[ - - m :
5 & & | Designand analysisof | CMI | 8 weeke July | September | September
| 85 % algorithms ;2.34 | 13,2024 | 22,2024
Centre for 10T_BoS_Meeting 01.12.2023 Page Bof 12
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Programming, Data CMI | 8weeks | July | Sepiember | September |
Structures And | 2=, 13, 2024 22,2024
Algorithms Using Python 2024
The Joy of Computing | 1T 12 July | October | Movember
using Python Ropa | Weeks | 22, | 11, 2024 2, 2024
: 2024
Discrete Mathematics [r |2 fuly | October | October 27,
Ropa | Weeks 2, 11, 2024 2024
: 2024
Data Structure and T 12 July | Ovtober | October 26,
Algorithms using Java | KGP | Weeks _jﬁé 11, 2024 2024
2024
| Programming in Modem | [ITK 12| July | October | November
. CH ] o Weeks 2L 11,2024 03, 2024
2024 -1
ial es
Industria Iﬂnhmms T 15 July October November
ARSI Al | wWeeks |2 | 112024 | 2 aome
Implementation | agour 2024 : !
[
= Aug
] Mechanism and Robot T usk Cotobar Movembsar
= H 1 H.-hﬁr E wm
= Ingratics 14, 11, 2024 3, 2024
Sgpur 2024
Mechanics and Control of | 11T | duly Septembe | September
| Robotic Manipulators | eallRai sonq | 713.2024 | 22,2024

) Minor Specialization (for students af other dep artmenis) |

Following courses are identified & proposed for their requirement towards getting Minor
speciation in Internet of Things:

| Domain Course Offered Duration| Start End | Exam | Name of

Name By of course|  date date date Mentor |
Faculty
g |mmtoduction | UTRGF | 12 | July 22, | Oetober | Noverbe
£ | To Internet Weeks 2024 g 02, 2024
= | of Things 2024
fa=s
2 | Imroduction | TTKGP 12 | July 22, [ October | Oetober
E To Industry Weeks | 2024 11, 26, 2024
& 4.0 And 2024
E | Industrial
Internet of | |

Centre for loT_BoS_Meeti ng 01.12.2023
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Things
Cloud HTKGP 12 July 22, | October | November
Computing Weeks | 2024 11, | 03,2024
2024
| | )
,[m"' To review and finalize the scheme structure of B.Tech V Semester under the flexible
Ciors curriculum (Batch admitted in 2022-23)
= The Scheme structure of V semester of the B Tech Inierner of Things of 2022.23 adminted
batch under the flevible curriculum is at ANNEXURE -7
ltem | To review and finalize the syllabi for all Departmental Core (DC) Courses of B. Tech. ¥
. CloT0% | Semester (for hatch admitted in 2022-23) under the flexible curriculum along with their COs,
The syllabus of B. Tech. V Semester of Internet of Things for the baich adwmitted in 202323 iy
prepared and is annexed et ANNEXURE-8 |
ltem | To propose the Experiment list/ Lab manual for all the Laberatory Courses to be offered in B, |
CloTIl) | Tech. V Semester (for batch admitted in 2022-23).
® The Experiment list' Lab mamual for various laboratery courses 1o be offered in along with
the Cawrse Cutcames of V semestor of the B.Tech Iniernet of Things students of 2022.23 |
admitted batch wnder the flexibie curviculum is included at ANNEXURE-09
Item | To review and finalize the Skill Based Mini Project for all the Laboratory Courses to he
CloT11 | offered in B, Tech, V Semester (for bateh admitted in 2022-23).
» The list of skilled based min projecis for various lahoratory courses o he offered in along
with the Course Outcomes of V semester of the B.Tech Internet of Things students of 2022-
23 admitted batch under the Hexible curriculum is ineluded gt ANNEX URE-19
Item | To propose the list of courses from SWAYAM/NPFTEL/MOOC Platforms to be offered {Tor 1
CloT12 | batch admitted in 2022-23} in online mode under Sclf-Learning/ Presentation, in the B.Tech.
Y Semester.
' = The List of Self Study and Semingr of B. Tech, V Semesier of Intervet of Things for the baick
admitted in 2021-22 is prepured and is annexed af ANNEXURE-1 |
Item | To review and finalize the scheme structure of LT, ech 11 Semester under (he Nexible
CloT13 | curriculum (Batel admitted in 2023-24)
» The Scheme structure of Il semester of the B Tech Internet of Things of 2023-24 admiited
bateh under the flexible curticultm is el ANNEXURE -2
Item | To propose the syllabi for all Departmental Core (DC) Courses of B. Tech. 11 Semester (for
CloT14 | baich ad mitted in 2023-24) under ihe Mexible curriculum along with their COx,
= The syliabus af B Tech, [T Semester af Internet of Things for the batch adwmitted in 2023-24
is prepared and i annexed ar ANNEXTURE-13
ltem | To propose the Experiment list/ Lab manual and skill based mini project for all the
CloT15 | Laboratory Courses to be offered in B. Tech. 1T Semester (Tor bateh admitted in 20123-24).
# The Experiment list' Lah mamugl Jor various laboratory courses o be affered in along with
|

the Cotrse Outcomes af I semesior aof the B Tech Inrerne af Things students of 2023-24

Centre for I-:J'r_EnS_MEuﬁng_m Jd2.2023
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admiited batci yinder the flexible curriculum is included at ANNEXURE-14
" Ttem | To propose the list of courses from SWAYAM/NPTEL/MOOC Platforms to be offercd i:nlthe
CloT16 | B.Tech 111 Semester (for butches admitted in 2023-24) in online mode under Self-Learning/
Presentation, :
= The List of Self Study and Seminar of B. Tech, V Semester of Iniernet of Things for the haich
admitred in 2021-22 ix prepared and is annexed al ANNEXURE-15 =
Item | To discuss and recommend the scheme structy re & wsyllabi of PG Programme |
CloTi? | (MLE/M.Tech /MCAMBA) along with their Course Outcomes (COx)
Jwﬂfjjﬂpiffﬂ'b!f
ftem | To recommend the scheme structure and Syllabus of Ph.I). Course Work (specific to Doctoral
'. CloT18 | Research Scholars, if any)
Not Applicable
Item | To review the CO attainments, to identify gaps and 1o suggest corrective measures for the
CloT19 | improvement in the CO atiainment levels for all the courses taught during Julv-Dee
2023session
= The CO attainments for each course was computed by the respective facuity are compiled for the
November. The gap in attainment, if any, wos identified and the corrective actions to be taken wers |
proposed by the subject foculty is reviewed. The CO attainment Jeve! of the subject in the above
duration is annexed ot ANNEXURE -15
Item | To review the PO attainments levels and suggest the actions to be taken for improvement in
CIoT20 | PO attainment.
# _The data is attached as ANNEXURE-16
Item | To review and finalize the CO-PO) mapping matrix for all the courses to be tanght in JulyDeg
CloT21 | 2024,
= The dota is attached as ANNEXURE-16
-' .Iter1n Tn_rﬂ lew curricula feedback from variwus stakeholders, jtx analysis and impaet,

ClaT22 # The Feedback on the curriculum is taken from the Sakeholder (Students. Faculty, Alummi, ang
Emplover) n online mode using Moodle &Google Forms, The analysiy is carried out on ¢
seale of If -3. Few suggestions were recefved from the afumni & emplover. Some of them are
already in pluce. The Feedbhack danalysis is anmexed o ANNEXURE -15 '

ltem | Any other matter,
CloT23

= Discussion on Establishment of New Labs in the Centre for JoT

Centre for !::-'I'_Euﬁ_rh-luetiug_ﬂl.12.2”23
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FEEr . W

Suggestion by Expert Members: _
L. Assignments based on Realistic Problem solving will be given
2. MOOCs offered courses will be mentored
3. Labs on Wireless Embedded System will be introduced
4. Courses offered on Applications of IoT for Power Electronics will be offered .
% Students will be motivated to participated in the online coding competitions for enhancing the
programming skills
L
The meetipgs ended with the vote of thanks by BeS Coordinator.
Dr. Gauray Dir. Murli Dr. Kaushal Dr. Bhavna
~ Khare Manohar Pratap Sengar Rathore A
N
Dr. Saurabh Dr.Yashwant De. Nookala Dr. Pﬁ;‘&’ﬂ(a
Kumar Rajput Sawle Venu Ciarg
P
Dr: Aditya Dr. Dhanarjay
Dubey Bisen
Plesen\- Aesenk
Dr. Kaushlendra Sharma Dr. Anurag Singh
Assistant Professor, Department of Computer Department of CSE
Science and Engineering, IIT-Nagpur Associate Professor, NIT-Delhi
fwegenk Vitven\-
Dr.Lokesh Chouhan Mr. Mayank Soni
. Associate Professor, National Forensic Science Custom Software, En Bineer

University, Curti Podna, Goa
Vmawn
Dr. Rimjhim Agrawal
Principal Data Scientist Utoi pus [nsights,
Bangalury

senior Analyst- Accenture Pune

Assistant Professor
Coordinator, Centre for Intern et of Things

Centre for IoT_BoS Meeti ng.01.12.2023 Page 12 of 12
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MADHAV INSTITUTE OF TECHNOLOGY & SCIEMNCE, GWALIOR

[Dreemed to e Lniversityy
MAAT Aceredited with A++ Grode J
Centre for Internet of Things - —-

DISCRETE STRUCTURES :3230321
COURSE OBJECTIVES

= To pereeive the knowledge of basic algebra.

»  Todescribe function and its relation.

v To familiarize propositionsl logee,

»  Te know about the graph theory and its application in computer engincering.
» To familiarize the discrete numeric function and generating function.

(EET T B R E e ———— e S E R -

Unit-1

Finite and Infinite Sets, Mathematical Induction, Principles of Inclusion and Exclusion, Mulissets, Functions and Relatkons, Binary
Relations, Equivalence Relations and Partitions, Partinl Ordering Relations and Lattices, Chains, Pigeonhole Principle.

Unit-11

Propositional Logie, Syntax, Semantics of ATF {Atomic Formula), WFF (Well Formed Formulas), Walidity and Satisfiubality of WEFF by
@ Quine’s Method, Normal and Closase Form of Propositional Caleulus.

U mit-111

Introduction and Basic Terminology of Graphs, Planar Graphs, Multi-Graphs and Wetghted Graph, Shoriest Path in Weighted Graph,
Introduction to Eularian Paths and Cireuits, Hamiltonian Paths and Circuits, Iniroduction e Trecs, Raoted Trees, Path Lemgth in Rodted
Trees, Spanning Trees and Cut Trees.

Lnit-1V

Intreduction te Discrete Numeric Functions and Generating Functions, Introduction to Recurrence Relations and Recursive Algorithms,
Lincar Recurrence Relotions With Constant Coefficients, Homageneaus Solutions, Particular Solutions ard Total Solutions.

Lnit=%

Irdradacibon to Group, Subgroups, Generations and Evaluation of Power, Cosets and Lagrange’s Theorem, Group Cedes, Isomorphism
and Automorphism, Homomorphism and Normal Sab Ciroups, Ring, Integral Domain and Field.

Recommended Books

I, Tremblay and Manchar, Discrete Mathematical Structures with Application 10 Computer science

1.
3. Kenneth Rogen: Discrete mathematics and its applications {6th edition). 2006 MeGw-Hill
1. . Liu, D, Mohapatra; Elemnents of Discrete Mathematics. 2002, Tata MceGraw-Hill,
.' 4. T.Eashy: Diserete mathemsties with applications, 2003, Academic Press.
5. J. Hein Discrete structures, logie, and computability. 2009, Jones & Banlett Publishers.
COURSE OUTCOMES

Alter completion of this conrse, the students would be nble to:
CO 1.  Expiaim the basic concept of set theory, propesitional logic.
CO 2. [lustrate the knowledge of diserebe numernie fanction and alyebralo structure in lemms of their applications.
CO 3. Identify the concepts of graph and tmee for solving problems.
CO 4. apply the concepts of studied topics with suitable technique faced in engineering problems
COS5.  Build analytical skills and inzerpret applications of engincering beneficial in real ime iroubleshooting.

Course Articulation Matrix

f POl | POZ | PO3 [PO4 [ POS | PO6 | PUT | POS [ POY |POIOIFORE P12 [ PS8 | Psos
cor | 3 3 2 2 2 1 1 1 1 1 1 3 = -
copz| 3 3 2 2 ] 1 1 1 1 1 1 3 - -
K 3 3 . r 3 1 1 1 1 1 1 3 - -

R 3 2 2 3 1 1 1 1 1 1 i 2 -
LR 3 3 1 2 Z 1 | 1 | 1 1 ]

. 1 - Slightly; 2 - Moderately; 3 — Substantially ) i, E
V- e B T T el




MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
{Bmmed bo be University) 1
MAAT Accredited with A=+ Grade i )
[ NN |

Centre for Internet of Things

COMPUTER NETWORKS AND PROTOCOLS (3230322)

Course Objectives

¢ Familiarize the student with the basic taxonomy and terminology of the computer networking & Protocols,

s Provide detail knowledge about various layers, protocols and devices that facilitate networking.

s Enable students to deal with various networking problems such as flow control, error control and congeshon

control,
Unit-1
Introduction: Computer Network Types, OS] Reference Model & TCP/IP Reference Mode, Circuit Switching, Message
Swilching & Packet Switching, Frequency Division Multiplexing, Wavelenpth Division Multiplexing & Time Division
Multiplexing, ISDN, SONET. Physical Layer: Data Transmission Modes, Network topologies, Line Coding, Synchronous &
Asynchronous Transmission, Transmission Medium- Guided & Unguided, MNetworking Devices, Performance Criteria.
Unit-11
Data Link Layer: Introduction, Design Issues, Services, Framing, Error Coatrol, Flow Conirol, ARQ Stralegies, Emror
ction and Comrection, Parity Bits, Cyelic Redundant Code (CRC), Hamming Codes, MAC Sub Layer- Channel Allocation

Problem. Pure ALOHA, Slotted ALOHA, CSMA, CSMA/CD, IEEE 802.3, IEEE 802.4 and [EEE $02.5, HOLC.
Unit-1T1
Network Layer Protocols: Introduction, Design Issues, Services, Routing- Distance Vector Routing, Hierarchical Routing &
Link State Routing, Shoriest Path Algorithm- Dijkstra's Algorithm & Floyd—Warshall's Algorithm, Routing Protecols,
Flooding, Connection Oriented & Connectionless Service, [P Addressing, [PV4, [PV6, Internet Protocol Datagram,
Fragmentation, [CMP, IGMP.
Unit-1V
Transport Layer Protocols: Datagram Protocol (UDP) - Process To Process Communication, Port Number, Socket Address,
[ser Datagram, UDP Operation. TCP Services, Process To Process Communication, Stream Delivery Service, Full Duplex
Communicetion, Conneclion Oriented Service, Reliable Service, TCP Features- Numbering System, Flow Control, Emor
Control, Congestion Control, TCP Segment, Flow Control-Sliding Window Protocol, Silly Window Syndrome Error Control-
Checksum, Acknowledgement, Retransmission, Congestion Control.
Unit-¥
Application Layer Protocols: Introduction, Design Issues, Presentation Layer- Translation, Eneryption- Substitutions anl
Transposition Ciphers, Compression- Lossy and Lossless. Session Layer — Dizlog Control, Synchronization. Application
Layer- Remote Login, File Transfer & Electronic Mail. Domain Name System (DNS), Telnet, FTP, TFTP. Email Protocol:
*I‘P, POP, IMAP.

COURSE OUTCOMES

Afier the successful completion of this course, the student will be able w:

€01, Explain the fundamental concepts of computer network.

02, Mpstrate the basic taxonomy & terminelogics of computer network protocols,

03 Explain [P addressing and routing mechanism.

C0S.  Apply the concept of computer network in congestion and internet.

CO6.  Design the nerwork environment for implementation of computer networking concept.

Reference Books! Text Books:
1. Data Communication and Networking, Behrouz A, Forouzan, MeGraw Hill

2, Computer Metworks, Andrew 5. Tancnbaum, Pearson Education India,

3, Computer Networks and Internets, Douglas E, Comer, Pearson [ehia.

4. TCIMP Protocol Suite, B. A. Fourozan, Tata McGraw Hill

5. Internetworking with TCPAF, Douglas E. Comer, Publisher- PHI, New Dethi

6 TCPIP llustrated by Richard Stevens, Publisher- Addison — Wesley.
Conrse Articulation Matrix

POl [ POz [ PO3 [ PO4 | POS | POL | POT | PON | PUY Tein [ o [roiz | Fson | rso?
co1 | 3 3 3 1 : ] 1 1 ] ] 2 3 . 3
o2 3 2 1 3 1 1 1 1 1 2 3 - -
cos [ 3 3 L] 3 3 I 1 1 1 2 3 - -
Lid 3 2 1 3 3 1 I 1 1 3 3 - -
cos | 3 3 3 3 3 2 1 1 1 El 3 . 5
3 3 3 3 3 1 E L r ] o3 ] @ . -

3
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR %1}
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DESIGN & AMALYSIS OF ALGORITHMS : 3230323

COURSE DRIECTIVES
& Tolmtroduce the topic of algarithirs 20 3 precke mathematical cancept.

*  To study the technigies like recursion, divide and conguer, dynamic programeming, greedy approach,
backiracking and branch and boaund,

* To practice their skills on many well-known algorithims and data stricturss designed to salve real-life
pruhl:ﬂu,

Unit-t irtroduction to Computational Model: Algerithms and Its Importance, Recurrences ang

Asymptotic Notations, Mathematical Analysis of Mon-Racursive and Recursive algorithm, Review of

Sorting & Searching Algorithms, Basic Tree and Graph Concepts: B-Trees and Traversal Technigues,
Topolegical sort,

Unit-l Divide and Conguer Method: Introduction and its Examples such a5 Finding the Maximum and
flinimum, Binary Search, Merge Sort, Quick Sort and Strassen’s Matriv Multiplication and Additional
Real Warld Probiems on Divide and Congquer.

Unit-lll Greedy Method: Introduction, Characteristics, Examples of Greedy Methods such as Simgle-
Source Shortest Paths, Minimum Cost Spanning Trees @ Prims's and Kruskal's Algorithm, Knapsack
Froblem, Dijkstra’s Single Source Shortest Path Algorithem, Optimal Storage on Tapas.

Unit-IV Dynamic Programming: Introduction, The Principle of Dptimality, Examples of Dynamic
Programming Methods such as = 0/1 Knapsack, Traveling salesman problem, Floyd's All Pairs
Shortest Path, Longest Common Subsequence and Relizbility Design, Matrix Chain Multiplication

Unit-V' Becktracking: Concept and [ts Examples like 4-Oueer's Problem, Knapsack problem
Hamiltonian Circuit Problem, Graph Coloring Problem etc. Bramch &Boundiintroductionand its
Exarnples Hke - Treveling Salesperzon Problem etc. NP- Completensss: Introduction, Class P and MP,
Polynomial Reduction, NP-Hard and NP-Camplete Problems.
Course Outcomes
After completion of this coursa, the students would be able ta:
COL. Define the basic features of Algorithms.
CO2.  Describe major Algarithms and Data Structures,
CO3.  Apply various algorithmic design paradigms.
Co4,  Analyze the asympiotic performance of Algarithms.
C05.  Compare different design technigues to develop algorithms for computational problemss.
COG. Deslgn algorithms wsing greedy strategy, divide and conguer approach, dynamic
programming, backtracking, bramch and bound approach,

Referenea Books/ Tet Booka:

1. Fundamentals of Computer Algasithms, Horowitz &5ahani, Universities press,

2. Introduction to .ﬁ.hl;n'i!hrm., Coremen Thomad, Leissrson OF, RiwestRL, PHI.

3. Design & Analyuis of Computer Algorithms, Ulimann, Pearson,

a. Algarithm Design, Michael T Goodrich, RobartoTarmassia, Wiley Indea.

5. Course Articulation Matrix

I POl | PFOZ | POS | POM | POS | PDGE FO7 i FOE | P09 | POL1O | PO1L | PO1Z | PSOL |PSOZ
co1 | 3 2 3 3 2 1 T E 1 1 1 3 - -
coz | 3 3 3 3 2 1 1 1 1 1 1 3 - -
cos | 3 Fl 3 3 2 2 2 1 1 i i 3 | - -
coa | 3 3 2 3 3 | 1 2 1 1 1 1 3 - -
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Database Management System (3230324)

Course Objectives:
e Tounderstand the different issucs invalved in the design and implementation of & database system
» Toswudy the physical and logical darabase desipns, doiebase modeling, relutional, hierarchical and network
migclels.
s Tounderstind and use dota manipulation language to query. update and manage o database.

Unit 1: Introduction — Daisbase Approsch ws Traditional Fike Approach, Advantages of Database System,
Datahage Users and Administrator, Database System Environment, Application Architecnires, Schemas, [nstances,
Data Independence, Data Models: Hierarchical Data Model, Newwork Dats Model & Relational Data hodel,
Comparisen between Models. Entities and Relationship Model: Entity types, Entity sets, Attribates and Keys,
Relationship Types and Sets, Constraints, Design issue, E-R Dingram, Weak Entity Sets.

Unit 2: Relational Model — Structure of Relational Databases: Relation, Atribute, Dromain, Tuples, Degree,
Cardinality, Views, Database Relations, Propertics of Relations, Attributes, Keys, Atiributes of Relation, Domain
Constraints, Integrity Constraints, Relational Algebra: Concepls and Operations: Select Project, Division,
Intersection, Union, Division, Rename, Join e,

Unit 3: SOL — Purpose of $QL, Data Definition Language (DOL) Statements, Dats Menipulation Languige
(DML) Statements Update Statements &amp; Views in S0OL, Data Control Language (DCL), Triggers,

Unit 4: Relational Database Design — Puspose of Normalization, Data Redundancy and Updaie Anomalies,
Functional Dependency, Process of Mosmalization, Various Normal Farms: 1NF, ZNF, 3NF, BCNF, Decompasition,
Desirable Propertics of Decomposition: Dependency Preservation, Lossless Join, Problems with Null Vatued &amp;
Dangling Tuple, Multivalued Dependencies.

Unit 5: Transaction Management — Transaction Concepl, Transuction Siate, Loncurrcnt Executions,
Serializability: Conflict and View Serializability, Concurrency Control: Lock-Based Protocol, Recovery: Log-Based
Recovery.

Reference Books/ Text Books:
|, Database System Concepts, Abraham Silberschatz Henry F. Kora 5. Sudnrshan, MeGraw-Hill & th Edition.
7. Dulabase Management System. Raghu Ramakrishnan Johannes Gehrie, MeGraw Hill 3 rd Edition.
1 Fundzmentals of Database System, Elmasei &amp; Navathe, Addison-Wesley Publishing. 5 th Edition.
4 An Introduction to Database Systems, Date C. J, Addison-Wesiey Publishing, # th Edition.

Course Outcomes:

Afier the successful completion of this course, the student will be able to:
€01, Demonstrate the concepts of different types of database sysiem.
C0O2, Apply relational algebra concepts to design datsbase system.
03, Make use of queries to design and access database sysiem.
(04, Analyze the evaluation of transaction processing and concurrency contral,
{05, Determine the normal form of the relation.
CO6. Design a ER diagram/damabase system for a real world apglication.

Course Articulation Matrix:

=61 | POz | P03 | Pod | FOs | Pos | PO7 | Pos | POS |POI] POLI | POIZ] PSO) §PSO2
co1| 3 2 I | ] | | i 1 | o - -
coz] 3 | 3] 3 | 2 I 3 s 1 1 T 7
R EER e S 21 2 J ] ] | 2 3 - -
cm] 3 | 3 [ 31 313 | ] | | i 3 3
Cos 2 | 3 N 1 ] i ] | E 3 ; :
coe) 3 | 3 )] 3 3 ] 23 | 1 | | T I - :

1 - Slightly; 2 - Moderately; 3 - Substantially
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ELECTRONIC SYSTEMS THINKING & CIRCUITS : 3230325

Course Dbjective: The course aims to eguip students with a deep understanding of semiconductor devices and
circuits, including diodes, transistors, operational amplifiers, and power systems. Through theoratical learning and
practical exercises, students wall develsp analytical and peschical skills to design, analyie, and troubleshaot
elecironic circuits, fostering critical thinking and innovation,

Unit-1: PN JUNCTION DIODE and its application:

Semiconductor materials- intringic and extrinsic types, Ideal Dicda, Terminal characteristics of dindes: p-n junction
under open circuit condition p-n junction under forward bizs and reverse bias conditions p-n junction in breakdown
region, Diode smal signal model | Zener dinde and applications , Cligping and Clamping circuits

UNIT-2: RECTIFIERS AND FILTERS:

PM junction a3 a rectifier, half wave rectifier, Center-Tapped full wave rectifier, Bridge full wave Rectifier, Harmanic
components in 3 rectifier drcuit, Capacitor filker and Inductor filter.

. UNIT-3: Bipolar junction transistors (BIT):

Phisical structure and gperation modes , Active region operation of transistor , D.C. analysis of fransistor cireults |
Transistor as an amplifier , Bipsing the BIT: fived bias, emitter feedback bias, collector feedback bias and woltage
dividar bias , Basic BIT amplifier configuration: common emitter, comman base and common collector amplifiers,
Transistor as a switch: cut-off and saturation modes  Transistor as a rectifler

LNIT-4: Operation Amplifier [Op-Amps):

Ideal Op-amp, Differentlal amplifier: differential and common mode operation commaon mode rejection ratio
[CMRR), Practicel op-amp circults: inverting amplifier, non -inverting amplifier, weighted summer, integrator,
differentiator, large signal operation of op-amps, other applicaticns of op-amps: instrumentation circuits, active
filters, controlled sowrces, logarithmic amplifiers, waveform generators, Schmitt triggers, comparators

UMNIT-5: Power clreults and systerms:

. Regulated power supply, Shunt voitage regulstor, and Transistarized fenes voltage regulator (basic and with
feedback, without derivation), Three Terminal Flxed/variable voltage regulator: 78xx, 79xx, LM3I1T etc, Switch mode
power supply[SMPS) Uninterruptible power supply|UPS],

Course Outcomes:

co1: Demonstrate a caomprebensive understanding of semiconducter materialy, diode and transisbar operation
. o2 Analyze verrinal characteristics of diodes, trarsistar operation modes, and operational amplifier circuits to

sohve complex alectronis prablems,

o3 Apply theoretical knowledge 1o design and implement varous electranic droutts mcluding recifiers, fliters,
amplifiess, and power supply systems.

co4; Develop the ability to troubleshoot and rectify issues in eectronic drouits through systematic anadysis and
Dasting.

CO5: Evaluste the innovative sabutions for improving droult performance, efficiency, and reliability In resl-world
applications

Course Articulation Matrix

i PO o2 PO3 | PD4 PO5S PG Py OB | PD9 | POI1O | POL1Y | PDAZ | PSOL | PSO2
| co1 | 3 3 3 3 2 1 1 1 1 1 1 3 z .
lcoa | 3 3 3 | 3 2 1 1 B 1 1 3 2 -

| coz | 3 3 3 3 ) 1 1 1.1 L 1 1 3 2 -

| coa | 3 : | 2 3 3 1 1 1 | 1 1 1 3 3 -

| cos | 3 2 2 | & 3 1 1 1 | 1 1 1 3 T

T 1-slightly: 2 - Moderately; 3 — Substantially
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PROGRAMMING IN JAVA: 2230521

COURSE OBIECTIVE
# To uncerstand the fundamentals of object-ariented programming in lava, including defining
cipsses, invoking methods, using dlass libraries, etc,
= Toacquire the ability bo write 2 computer program to solve specified problems.
= Touse Java 50K emvirgnment to create, debug, and run simple Java programs

Unit 1: Introduction to Java programming: History and Featuras of lava, C++ vs. Java, Download
and instaliation, IDE, DK, IRE, and VI (Java Virtual Machine), first Java program, Flowchart and
atgorithm, Data types in Java, Variables, expressions, keywords, Operators and statements, Type
Corwersion, static members, command line arguments, packages In java, use of import In java,

Unit 2: Control Statements; Conditional statements (if, else, if, else], Switch-case statements,
Looping statements (for, while, do-while], arrey, type of array, Function, ways of passing
arguments to functions, user-defined and inbuilt functions,

Unit 3: Exception and File Handling: Exceptions handling with try and catch block, Unchecked
Exception Handfing, Explicit throw an exception, Use of throws in checked exception, Introduction
to file handling, file class, reading, writing to file, and appending a file, Input and output streams.,

Unit 4: Collections Framework: Owerview of coflections (List, Sai, Map), |terators and
Enurmerations, Array List, Linked List, Hash Map, Multithreading, imtroduction to threads,
Synchronization and coordination of multiple threads, string package and operations, Abstract
class, Abstract Method, Interface, Introduction to Swing and Applet.

Unit 5: Object-oriented programming: Classes and Objects, Wrapper classes, Access modifiers,
Constructors and Destructors, Inheritance, Types of Inheritance, Overloading and Overriding, Final,
This and Super keyword, static members in inheritance, Constructor in inheritance, Polymorphism,
Type of Polymorphism: Compile Time Polymorphism and Run Time Polymorphism.

Recommended Books:
1. Programming with Java: A Primes, E, Balagurusamy, Tata McGraw Hill,
2. JAVA: The Complete Reference, Herbert Schildt, McGraw Hill Education.
3. JAVA-2: The Complete Reference, Patrick Naughton, Herbert Schidt.

COLURSE QUTCORES:

After complation of this course, the students would be able to;

CO1. Define basic syntax and features of Java programming language
COZ, Selve computational problems using Java languaga.

CC3. Inspect the Java program far errors.

CO4, Design a program using the features of abject-ariented concepts,
COS, Construct the lava code for real-warld problems using the libraries.
Course Articulation Matrix
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Data Sciences in loT: 2230522

COURSE OBJECTIVES
« Tounderstand the key technologies in analytics for loT.
» Tounderstand the loT data and requirements of analysis.
= Togain practical, hands-on experience with statistics programming languages, toals.

Unit-I: Introduction to Data Science, 10T Analytics and Challenges, Data Analytics Life Cycle, loT
Analytics for the Cloud, Types of Analytics: Streaming Analytics, Spatial, Time Series, and Prescriptive
Analytics, various fields, and impact of Data Science in loT, data lakes, Data retention strategy,

Unit-Il: Introduction to Data Acquisition, Types of Data, Multi-Dimensional Data, Data collection
strategies, Digital Data, Source of data and loT data, 5V and JSON Data of loT system, Descriptive
Statistics, Mean, Standard Deviation, Skewness and Kurtosis, Inferential Statistics, sampling
Distribution, Hypothesis Testing.

Unit-11I: Introduction to Data wrangling, Exploratory Data Analytics, Feature engineering with loT
data, Missing value analysis, Data Cleaning and Transiormation, Feature lmprovements, Feature
Selection, Feature Extraction and Handling Outliers, and Outlier Detection Analysis.

Unit-IV: Introduction to Data Visualization and Representation, Model Evaluation using Visualization,
different kind of plotting: Line, Scatter, Bar, Histogram, Residual Plot, Distribution Plot, Box Plots,
Pivot Table, Heat Map and Correlation Matrix.

Unit-V: Model Development using Simple and Multiple Regression, Polynomial Regression, and
Pipelines in [oT data, Measures for In-sample Evaluation, Prediction, and Decision-making, loT-based
applications, Healthcare, Marketing, Finance, Smart Cities, Agriculture, and Weather Forecasting, and
other domains: Real Time loT-based data analysis.

Course Outcomes: After completion of this course, the students would be able to:

CO1: Define the fundamentals of data science and its importance concerning [oT.

€02: Classify data and the role of statistical techniques in loT data.

C03: Analyze the pre-processing and data-wrangling strategies.

CO4: Summarize the different data visualization and representation techniques.

CO5; Explore the different real-time applications and evaluate the performance of [oT-based projects.

Reference Books/ Text Books:

1. JojoMoolayil, "Smarter Decisions: The In tersection of 10T and Data Science”, Packt, 2016.

2. Cathy O'Neil and Rachel Schutt, "Doing Data Science’, O"Reilly, 2015.

3. David Dietrich, Barry Heller, Beibel Yang, "Data Science and Big data Analytics”, EMC 2013,

4. Andrew Minteer, "Analytics for the Internet of Things loT" (1 ed.), Packt Publishing, 2017. ISBN 978-
1787120730,

5. HwalyuGeng, Internet of Things and Data Analytics Handbook (1st st ed.), Wiley, 2017. ISBN 978-
1119173649,

Course Articulation Matrix
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Theory of Computation : 2230523

COURSE OBJECTIVE

. To understand computability, decidability, and complexity through problem solving.
. T analyse and deslgn abstract model of computation &amp; formal languages

. T understand and conduct mathematical proofs for computation and algorithms,

Unit-1 : Introduction of Antomata Theorv: Examples of automata machines, Finite Automata as a

language acceptor and translator, Moore machines and mealy machines, composite machine, Conversion
from Mealy to Moore and vice versa,

Unit-IT :Types of Finite Automata; Non Deterministic Finite Automata (NDFA), Deterministic finite
automatz machines, conversion of NDFA to DFA., minimization of automata machines, regular
expression, Arden’s theorem. Meaning of union, intersection, concatenation and closure, 2 way DFA.

Unit-111 :Grammars: Types of grammar, context sensitive grammar, and context free prammar, regular
grammar. Derivation trees, ambipuity in grammar, simplification of context free grammar, conversion of
grammar to automata machine and vice verss, Chomsky hierarchy of grammar, killing null and unit
producticns. Chomsky normal form and Greibach nermal Form.

Unit-TV :Push down Automata: example of PDA, deterministic and non-deterministic PDA, conversion of
PDA into context free grammar and vice versa, CFG equivalent to PDA, Petrinet model.

Unit-V :Turing Machine: Techniques for construction. Universal Turing machine Multitape, multihead
and multidimensional Turing machine, N-P complete problems. Decidability and Recursively Enumerable
Lanpuages. decidability, decidable languages, undecidable languages, Halting problem of Turing machine
& the post cormespondence problem.

RECOMMENDED BOOKS
1. inbroduciion to Automaly Theory Lenguoge & Compulalion, Hoporoft & Ullmaor, Norese Publication,
2. Element of the Theory Computolion, Lewls &Christors, Pearson,
3. Theory of Computation, Chondrasekhor & Mishra, PHI
4. Theory of Computation, Wood, Harper & Row.
5 Introduction to Computing Theory, Daniel i-4 Cohen, Wiley.
COURSE OUTCOMES
After completion of this course, the students would be able 10:
CO1.  explain the bazic concepts of switching and finite automata theory & languages.
COZ.  relate practical problems to languages, automata, computability and complexity.
CO3. constroct abstract models of computing and check thelr power to recognize the languages,
CO4.  analyze the grammar, its types, simplification and normal form.
CO5.  interpret rigorously formal mathematical methods to prove properties of languages, grammars and
automata.

CO6,  develop an overview of how autormata theory, languages and computation are applicable in engmeering
application.

Course Articulation Matrix
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Wireless technologies for IoT: (2230524)
Course Objective:

e This course focused into the realm of wireless technologies in the Internet of Things (10T}, focusing on hands-
on applications using Arduino, NodeMCU, and ESP32. Through practical experiments and theoretical
discussions, students will gain a comprehensive understanding of various wireless communication protocols
anid their integration into loT systems.

Unit 1: Introduction: Introduction to various Ardumo platforms, NedeMCU, and ESP32, covering hardware
specifications, programming environments, and basic interfacing techaiques and its application in industry

Unit 2: Wi-Fi Technologies: Introduction en Wi-Fi communication, various Wi-Fi modules, particularly ESPE266 and
ESP32, Wi-Fi networks for data transmission and its significance in 10T applications.

. Unit 3: Bluetooth and Zigbee Technologies: Iniroduction 1o Bluctooth and Zigbee Technologies, Bluctooth Low
Energy (BLE) and Zigbee Protocol and interfacing devices, concepts of different Bluetooth modules like HC A3 and
HM-10, as well as Zighee modules such as Xbee, Security and Optimization in Bluctooth and Zighee Metworks,
exchanging data, and setting up Zighee networks and integrating these technologies inte loT projects.

Unit 4: Long-Range and Low-Power Wircless Technologies: Introduction to LPWAN Technologies, Principles of
LoRa Modulation, LoRaWAN Architecture, LoReWAN MNetwork Deployment, LoRaWAN Protocol Stack, Security
and Performance Optimization and Emerging Trends and Future Directions

Unit 5: Cellular and Satellite Connectivity: Infroduction to Cellular and Satellite Communication Technologies for
1oT Integration and Deployment of Cellular and Satellite Connectivity using GSM/GPRS modules like SIME0K,
SIM90, LTE modules, and eatellite communication modules, interfacing with microcontroller and use cases in
applications such as connected vehicles, remate monitoring, znd global tracking.

TEXT BOOKS:
1. 1. Arduine Programming in 24 Hours, Sams Teach Yourself by Richard Blum and Tim MeCGrath

Getting Started with ESPE266: Programming the Internet of Things with Lua and Arduine by Simon Maonk
Blueteoth Low Encrgy: The Developer's Handbook by Robin Heydon

Zighee Wireless Networking by Drew Gislason

LaRa for the Internct of Things by Agamemnen T. Filippou and George Mastorakis

Callular Internet of Things: Technologies, Standands, anid Performance by OlofLiberg, Marten Sundberg, and
Eric Wanglund

goth bW

Course Quicomes

At the end of the course, student will be able to:

cOl:  Gain knowledge of Arduino platforms, NodeMCU, and ESP32, including hardware specifications.

CO2:  Explain Wi-Fi communication principles, Wi-Fi modules (especially ESPE266 and ESP3I), and their
significance in 10T applications.

C03:  Deseribe Bluetooth Low Energy (BLE) and Zighee protocals, along with practical skills.

CO4:  Apply LPWAN technologies, LoRa modulation principles and itsLoRaWAN architecture.

€05 Acguire skills in integrating and deploying cellular (e.g.. GSM, LTE) and satellite connectivity for loT
applications.
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Course Objective:

e Understand the concepts, technologies, architecture, and applications of cloud computing and
learn the underlying principles of cloud virtualization, cloud storage. data management, and data
visualization.

« Explore different cloud programming plattorms and tools for developing and deploying
applications on the cloud.

» Understand significant considerations for choosing a cloud platform and gain knowledge of AWS
16T Core, Microsoft Azure - 10T, and Google Cloud IoT Core.

Unit-I: Cloud Architecture and Model: Technologies for Network-Based System, System Models for

Distributed and Cloud Computing, NIST Cloud Computing Reference Architecture. Cloud Models:-

Characteristics, Cloud Services, Cloud models {laaS, PaaS, SaaS), Public vs Private Cloud, Cloud

Solutions Cloud ecosystem, Service management, Computing on demand.

Unit-Il: Virtualization: Basics of Virtualization, Types of Virtualization, Implementation Levels of

Virtualization, Virtualization Structures, Tools and Mechanisms, Virtualization of CPU, Memory, [/O

Devices. Virtual Clusters and Resource management, Virtualization for Data-center Automation.

Unit-I1: Cloud Infrastructure: Layered Cloud Architecture Development, Design Challenges, Inter

Cloud Resource Management, Resource Provisioning and Platform Deplovment, Global Exchange of

Cloud Resources. Introduction to IoT Platform, Cloud IoT Architecture, loT Cloud Services.

Unit-IV: Programming Model: Parallel and Distributed Programuming Paradigms- MapReduce,

Twister and lterative MapReduce, Hadoop Library from Apache, Google App Engine [GAE), Amazon

Web Service (AWS) and sicrosaft Azure IoT Core Services, Business & Technical Considerations for

Choosing the Right IoT Cloud Flatform.

Unit-V: Security in the Cloud: Security Overview, Cloud Secunty Challenges and Risks, Software-as-

a-Service Security, Security Govermnance, Risk Management, Security Moenitoring, Security

Architecture Design, Data Security, Application Security, Virtual Machine Security, ldentity

Management and Access Control,

Recommended Books:

1, Kai Hwang, Geoffrey C Fox, Jack G Dongarra, "Distributed and Cloud Computing, From Parallel
Processing to the Internet of Things", Morgan Kaufmann Publishers, 2012,

2. John W, Rittinghouse and James E. Ransome, "Cloud Computing: Implementation, Management,
and Security", CRC Press, 2010,

3. Toby Velte, Anthony Velte, Robert Elsenpeter, "Cloud Computing, A Practical Approach’, TMH,
2008,

4. Kumar Saurabh, "Cloud Computing —insights into New-Era Infrastructure’, Wiley India, 2011.

5, George Reese, "Cloud Application Architectures: Building Applications and Infrastructure in the
Cloud" O'Reilly.

6. James E. Smith, Ravi Nair, "Virtual Machines: Versatile Platforms for Systems and Processes’,
Elsevier/ Morgan Kaufmann, 2005,

Course Qutcomes

At the completion of course, student will be able to:

(CO1: Describe various basic concepts related to cloud computing,

02 Explain the architecture, infrastructure and delivery models of cloud computing.

C03: Design and develop cloud infrastructure for loT applications.

CO48: Analyze various securily issues in cloud computing.

C05: Compose virtualization, security and programming modules in cloud computing solutions.

Course Articulation Matrix
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Data Analytics for 10T (230734)

Course Objectives:
s ToUnderstand loT Analytics and Challenges.
o To Analyze the IoT data to infer the protocol and device characteristics.
o To Explore and visualize data, and techniques to understand data quality,

Unit 1: Introduction to Data Analytics — Python Fundamentals, Central Tendency and Dispersion,
Introduction to Probability, Probability Distributions, Sampling and Sampling Distribution, Distribution of Sample
Means, population, and variance,

Unit 2: Exploring loT Data — Confidence interval estimation, Hypothesis Testing, Emers in Hypothesis
' Testing, Two sample test, ANOVA, Post Hoe Analysis (Tukey’s test), Randomize block design (RBD), Two Way
AMNOVA

Unit 3: Prediction on IoT Data = Linear Regression, Estimation, Prediction of Regression Model, Residual
Analysis, Multiple Regression, Categorical varigble regression, Maximum Likelihood Estimation, Logistic
Regression, Linear Regression Model vs. logistic Regression Model, Bias-variance tradeoiT.

Unit 4: Measures on IoT Data — Confusion matrix and Region of Convergence (ROC), Performance of
Logistic Model, Regression Analysis Model Building, Chi-Square Test of Independence, Chi-Square Goodness of
Fit TesL

Unit 5: Cluster Analysis and Classifications — Introduction, K- Means Clustering, Hicra rchical method of
clustering, Classification and Regression Trees, Measures of attribute selection, Attribute selection Measures n
CART, Classification and Regression Trees (CART).

Reference Books/ Text Books:

|. Douglas C. Montgomery, George C. Runger (2002). Applicd Statistics & Probability fer Engincerimg. “John

Wiley &amp; Sons, lne".

2. Jay L. Devore (2011). Probability and Statistics for Engineering and the Sciences. “Cengage Learning .

1, David W. Hosmer, Stanley Lemeshow (2000). Applied logistic regression (Wiley Series in probability and
. statistics). “Wiley-Interscience Publication”.

4. Minteer, Andrew, Analytics for the Internet of Things (loT), Packt Publishing Ltd. July 2017, ISBN

9731787120730,

5. John Soldatos, Building Blocks for 1oT. Analytics Internet-of-Things Analytics. River Publishers.

Course Qutcomes:

Adter the successfiul completion of this course, the student will be able to;
COL. THustrate the fundamentals of IoT Analytics and Challenges.
C032: Learn about different types of IoT devices and the data they penerate.
C03: Explore data collection and storage metheds for [oT data,
C04: Apply statistical and machine learning techniques o analyze [oT data.
CO5: Gain hands-on experience with loT data analytics tools and platforms.

Course Articulation Matrix:

PO | PO2 | PO3 | PO4 | POS [ PO6 | PO7 | POS | FOS [POLOJPO1T | PO1Z | PSCH Ps02
col) 3 3 - 3 . 3 | I I | 2 3 - -
coy 3 2 3 2 I 3 I I I | 2 3 =
co3l 3 3 3 3 2 2 | I | 1 2 3 - -
Co4] 3 2 3 E 3 3 1 | 1 | 3 3
5| 3 2 3 3 3 2 | | I I 3 3

1 - Slightly; 2 - Moderately; 3 — Substantially
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Mobile Computing (230735)
Course Objective:
e To introduce the basic concepts and principles in mobile computing.
» To provide a computer systems perspective on the converging areas of wireless networking,
mobile devices, and network protocols.
e To introduce wireless communication and networking principles, that support connectivity to
cellular networks, wireless internet and sensor devices.

Unit-I: Review of Personal Communication Services (PCS): Basic Concepts of Cellular Systems,
Evolution of mobile technologies 1G to 4G (LTE, LTEA, LTEA Pro), Global Systemn for Mobile
Communication (GSM), Protocols, Handover, Data Services, and Multiple Division Techniques.

Unit-II: General Packet Radio Services (GPRS): GI'ES Architecture, GPRS Metwork Modes,
sobile Data Communication: WLANSs (Wireless LANs) [EEE 802.11 Standard, Mobile IF.

Unit-ITl: Wireless Application Protocol (WAP): Mobile Internet Standard. WAP Gateway and
Protocols, Wireless Markup Languages (WML),

Unit-IV: Third Generation (3G) Mobile Services: Introduction to International Mobile
Telecommunications 2000 (IMT 2000) Vision, Wideband Code Division Multiple Access (W-
CDMA) and CDMA 2000, Quality of Services in 3G.

Unit-V: Overview of 5G Mobile Communication: An overview of 5G requirements, Regulaticns
for 5G, Spectrum Analysis and Sharing for 5G, Channel Models for mmWave MIMO Systems,
IGPP standards for 5G, [EEE 802.15.4.

Recommended Books:

1. Mohbile communications, ]. Schiller, Pearson Education.

2. Wireless and Mohile Networks Architecture, by Yi —Bing Lin, John Wiley & Sons.

3. Mabile & Personnel Communication Systems and Services, Raj Pandya, Prentice Hall India,

4 Wircless Communication- Principles and Practices, Theodore 5. Rappaport, Pearson
Education.

5. The Wireless Application Protocol, Singhal & Bridgman, Pearson Education.

Course Qulcomes

At the completion of course, student will be able to:

CO1: Explain the basic concepts of mobile telecommunications system.

C02: Demonstrate the infrastructure to develop mobile commurnications systerm.

CO3: Classify the different generations and technology for mobile communications.

COM: Examine the working of different protocols of wireless mobile communication technology.

CO5: Determine the importance of each technology suitable for different situation of mobile and
Wireless communications,

Course Articulation Matrix

FO1 1 PO2 [ POS | PO4 | POS | POG | POT [ POK | POO TPOTRTPOIE]PO12| SO IS0
col | 1 1 3 - . - - - E . | = A -
coz| 2 2 2 - - - = . - - . - i -
co3 | 1 2 - 2 = E . 4 : = 3 H _
o4 | 2 1 3 s = : 2 % = z E »
cos | 2 2 2 - - - - - 2 = B = = =

I - Slightly; 2 - Moderately; 3 — Substantially
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