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Name of the Course Name of the | Activities/Content with a direct bearing on Link to the relevant
Course Code Programme Employability/ Entrepreneurship/ Skill Item No. | Page No. document
(UG/ PG) development
Python is a versatile programming language that has
gained immense popularity due to its readability, -
P Python' 3230224 uG ease of use, and a vast ecosystem of libraries and 15 35-37 Click Here
rogramming frameworks. Proficiency in Python is highly
beneficial for employability
A strong understanding of data structures is crucial 15 3233
Data Structures 3230223 UG for employability in various fields, particularly in the ) Click Here
field of computer science and software development.
[oT Embedded Utilize the PIC/ARM processor registers, instruction 12 40-41 .
Systems Design 230402 uG pipeline, interrupts and architecture Click Here
Software Choose the appropriate model for real life software T
Engineering 230403 UG project 12 42-44 Click Here
Artificial .
Intelligence 230603 UG Apply Al And ML T‘;frl(l)nblﬁ::‘r‘g: to Solve Real World | ¢ 53-54 Click Here
& Machine Learning
Understanding data mining techniques and pattern
Data Mining & warehousing is crucial for roles in data analysis and
data science. Professionals in these roles use these Click Here
Pattern 230602 uG . . o i 06 51-52
Warchousi skills to extract meaningful insights, identify
archousing patterns, and make data-driven decisions for their
organizations.
Intelligent Motor Acquiring this skill enhances employability in
Control using 910127 UG 1ndustr1§s like manufacturing and robotics. 09 14 Click Here
Microconirollers Mastering mlcrocpntroller—based motor coqtrol sets
you apart, making a sought-after professional.
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Course Code document
(UG/ PG) development
Rural Enhance your employability by mastering the
Electrification: intricacies of electrification technologies and
Technologi & 910128 uG understanding the economic dynamics involved. 09 14
cehnologles Open doors to impactful career opportunities in
Economics the evolving landscape of rural development.
Embedded Svstem With embedded systems and 10T students will
& IoTy 230504 uG gain skill of various micro controllers used for 09 179-180
loT boards.
Analytics in loT will provide skills to the
. . students by understanding exemplary models on
Data Sciences in loT| 230502 uG ITEM IT - 09 06 various real time 09 167-168
applications.
As we know that, most of the companies use soft
: computing algorithm to build Al based projects. So
So]fﬂt C}? mputlng 2305051 uG here students can learn and apply subject knowledge 09 173-174
cchniques of soft computing techniques to analyse real
problems and apply that to solve the problems.
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Summary
’\(Aljprﬂvcd by Academic Development Cell of the institute - BoS Meeting Scheduled on )] December 2023)

Courses where revision was carried out

e - e T

(Course/subject | Course | Year/Date Year/Date | Percentage | Agenda | Page | Link of relevant

name) Code of of revision | of content | Item No. | documents/minutes
Introduction added or | No.

\rcplagcd

Nil

| =
. | ~ Courses focusing on employability /entrepreneurship/ skill development”

(Course/subject Course Activities/contents which | Agenda | Page Link of relevant
name) Code have a bearing on | Item No. documents/minutes
increasing  skill and | No.

employability

Python 3230224 Python is a wversatile 16 3 Click Here
Programming programming language that
| has gained immense
| popularity due to its

readability, ease of use, and
a vast ecosystem of libraries
and framewarks.
Proficiency in Python is
highly beneficial for
employability across
various fields.

Data Structures 3230223 A strong understanding of 17 2-3
data structures is crucial for

— employability in various

’ ' fields, particularly in the |

! field of computer science
and software development.

lot Embedded | 230402 Utilize the PIC/ARM 12 45 |
Systems Design ’ processor registers, ‘ |
instruction pipeline,

interrupts and architecture |

SoftwareEngineering | 230403 Choose the appropriate 12 | 6-7
! model for real life software '
| project
Centre for loT_BoS_Meeting_01.12.2023 Page 2 of 13
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Artificial Intelligence | 230603 | Apply Al And ML 10 4
& Machine Learning | Techniques to Solve Real |
World Problems |

Data Mining & | 230602 Understanding data mining 10 3 Click Here
Pattern | techniques and pattern
Warehousing warehousing is crucial for

roles in data analysis and i
data science. Professionals
in these roles use these |
skills to extract meaningful
| insights, identify patterns,
and make data-driven

decisions for their
| | organizations.
New Courses added" ) -
|'o (Course/subject | Course | Activities/contents which have a Agenda | Page Link of relevant
name) Code bearing on increasing skill and ' Item | No. | documents/minutes
| employability No.
Intelligent Motor Acquiring this skill enhances 09 Click Here
Control using employability in industries like

Microcontrollers manufacturing and  robotics.

910127 | Mastering microcontroller-based
motor control sets you apart,
making a sought-after professional.
Keep advancing your skills for a

_ brighter future!

Rural Enhance your employability by
Electrification: mastering the intricacies of
Technologies & electrification  technologies and
Economics 910128 | understanding the economic

dynamics invelved. Open doors to
| | impactful career opportunities in
| the evolving landscape of rural

'. , | development.
\ Feedback on curriculum received from stakeholders: Analysis& ATR"
| Stakeholder Student Faculty Alumni Employer
No. Of Responses 11: 37 1V:34 13 - -
VI: 25

[ Link of Analysis Click Here Click Here = =
ATR Link Click Here Click Here - BE
Link showing Excel Click Here Click Here as =
sheet of Google
Form details of |
stakeholder i

Centre for IoT_BoS_Meeting 01.12.2023
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Minutes of Meeting Board of Studies

Board of Studies (BoS) meeting of the Centre for Internet of Things was held in hybrid mode on

December 15t, 2023 at 03:30 PM onwards. The following 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 ' Assistant Professor, Department of Computer
3 i Engi i T-N
(Vice-chancellor,Nominee) Science and Engineering, IIIT-Nagpur

»  Mr. Mayank Soni, (Industry expert) ' Custom Software, Engineer Senior
_ Analyst- Accenture Pune
» Dr, Rimjhim Agrawal, (Alumus) Principal Data Scientist Utoipus Insights,

Bangaluru RBD Icon, Unit 1, 3 Floor,
| ' Doddanekundi-560037
. > | Dr. Anurag Singh, (Subject Expert) Associate Professor, NIT-Delhi

' Dr.Lokesh Chouhan,(Subject Expert) ' Associate Professor, National Forensic
Science University, Curti Podna, Goa

Y

Above mentioned External experts and the following Internal members attended the meeting:

Dr. Praveen Bansal, AssistantProfessor & Coordinator, CoT
Dr. Dhananjay Bisen, Assistant Professor

Dr. Aditya Dubey,Assistant Professor

Dr. Priyanka Garg, Assistant Professor

Dr. Yashwant Sawle, Assistant Professor

Dr. Nookala Venu, Assistant Professor

Dr. Saurabh Kumar Rajput, Assistant Professor

Dr. Bhavna Rathore, Assistant Professor

o B RN OB I g W0 P R

Dr. Kaushal Pratap Sengar, Assistant Professor
10.Dr. Murli Manohar, Assistant Professor

11.Dr. Gaurav Khare, Assistant Professor

centre for [oT_BoS_Meeting_01.12.2023 Page 4 of 13
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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 2023

» The minutes of the last BoS held on 02 June 2023 were confirmed. The BoS Minutes were
presented & approved in Academic Council Meeting held on 14* December 2023

Item The examination committees constituted vide Dean Academics Notice no 1332 dated
CloT2  20/4/2021 need to be reconstituted this year.
~ Not Applicable

Item To propose the scheme structure of VIII Semester with the provision of ONE DE & ONE O_C:

CloT3  cqurse to be offered in online mode with credit transfer for the batch admitted in academ{c-
vear 2020-21. (The total credits from I-VIII semester should not be less than 160 for this
batch).

» The scheme structure of B. Tech. VIII Semester of Internet of Things (IoT) for the batch admitted
. in 2020-21 is prepured and is annexed at ANNEXURE-1

Item To propose the list of courses which the students can opt from SWAYAM/NPTEL/ other

CloT4  MOOC Platforms/ Institution (MITS} MOOC, to be offered in online mode under
Departmental Elective (DE) category courses (DE-5) and open category (0C3) for
credit transfer in the VIII Semester under the flexible curriculum (Batch admitted in
academic year 2020-21)

# List of offered DE and OC courses in online is annexed at ANNEXURE-2
Details of Departmental Elective (DE-5): SWAYAM/NPTEL/MOOC
Code Course Name Offered Duration of Startdate Enddate Examdate @ Name of the
| By the course Mentor faculty
230861 Edge 1T 2 Weeks Jan 22, Mar 15, Mar 23, .
computing Pama 2024 2024 2024 B :,::Eﬂa
230862 Cloud ITK ~ 8Weeks Jan22, | Mar15 | Mar23,
Computing 2024 2024 2024
and Dr. Aditya
Distributed Dubey
. Systems
230863 Mzchine 12 Weeks Jan 22, Apr 12, Apr 20,
Learning for IT™ 2024 2024 2024
Engineering Dr.Dhananjay
znd science Bisen
applications
Details of Departmental Open Category (0C-3): SWAYAM /NPTEL/M0OOC
Code  Course Name Offered Duration of Startdate Enddate Examdate Name of the
- By the course Mentor faculty |
Introduction IITKGP  12Weeks  Jan 22, Apr12, Apr 21, .
To Internet Of 2024 2024 2024  Dr.Priyanka |
Things Garg [ |

Centre for [6T_BoS_Meeting 01.12.2023 Page 6 of 13
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‘ [ FuzzySets, | IITK 12weeks | Jan22, | Apri2, Apr 20,
Logic and 2024 | 2024 | 2024 Dr.Gaurav
| | Systems &
| | Applications | _ S | -
’ i Introduction | IITKGP | 8Weeks | Jan22, | Mar 15, Mar 23,
To Soft 2024 2024 2024 | Dr.Nookala
) Computing | ‘ ] _ Venu
Foundation of TP 8 Weeks Feb 19, Apr 12, Apr 21,
Cloud loT Edge ‘ 2024 2024 2024 Pr, Bhavna
‘ ML | Rathore
Item | l |
clors | To propose the list of “Additional Courses” which can be opted for getting an

(i) Honours (for students of the host department)

(ii)  Minor Specialization (for students of other departments)
[These will be offered through SWAYAM /NPTEL/MOOC based Platforms for the B. Tech.
VIII semester students (for the batch admitted in 2020-21)] and for B.Tech. VI
' ‘semester (for the batch admitted in 2021-22)]

d ‘(i]

Following courses are identified & proposed for VIII Semester for their requirement

. towards getting Honors
‘ S. Course Name Offered By Exam Name of
No Date Mentor
faculty _
1. Introduction to Machine Learning ™ Apr 21,2024 | Dr.Dhananjay | |
Bisen
2. /An Introduction to Artificial Intelligence IITD Apr 20, 2024 Dr.Saurabh
Rajput
3. Artificial Intelligence: Knowledge IIT™ Apr 27,2024 Dr.Saurabh
Representation And Reasoning Rajput |
4, Deep Learning [ITKGP Apr 28,2024 Dr.Aditya |
| Dubey
5. Design and analysis of algorithms CMI Mar 24, 2024 Dr.Kaushal |
Pratap Sengar
6. The Joy of Computing using Python IIT Ropar Apr 21,2024 Dr. Saurabh | |
2 Rajput .
7. Discrete Mathematics IIT Ropar Apr 28,2024 Dr. Praveen | |
. Bansal '
8. Foundations of Cryptography IIIT Bangalore Apr 20,2024 | Dr.Praveen
Bansal
9, Embedded Systems Design 1ITKGP Apr 20, 2024 Dr.Praveen | |
Bansal [
10,  |Microprocessors and Microcontrollers IITKGP Apr 21,2024 Dr.Bhavna
- | Rathore
11,  |[Programming, Data Structures And CMI Mar 24,2024 | Dr.Gaurav
|Algorithms Using Python ‘
Centre for loT_BoS_Meeting_01.12.2023 Page 7 of 13
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(i)  Following courses are identified & proposed for VI Semester for their requirement
towards getting Honors
S. Tracks Course Name Offered | Duration of | Start | End | Exam | Name of Mentor
No By Course Date | Date | Date faculty
1 Introduction to ™ 12 weeks  |[Jan 22, |Apr 12, |Apr 21, | Dr. Dhananjay
Machine Learning 2024 | 2024 | 2024 Biscn
(12 An Introduction to IITD 12 weeks  [Jan 22, |Apr 12, [Apr 20, | Dr. Priyanka Garg
g B Artificial Intelligence 2024 | 2024 | 2024
3 gn-'n E Programming, Data CMI 8 weeks  [Jan 22, Mar 15, |Mar 24, Dr. Kaushal
= e Structures And 2024 | 2024 | 2024 g e |
g = ettty Sengar
£ Algorithms Using ‘
== Python
o p
4 E é Artificial Intelligence:| [ITM 12 weeks  [Jan 22, Apr 12, | Apr 27, Dr.Aditya
T Knowledge 2024 | 2024 | 2024 Dubey
‘ < £ Representation And
Reasoning |
‘ 5 Deep Learning NTKGP 12 wecks  |Jan 22, |Apr 12,|Apr 28, | Dr. Nookala Venu
2024 | 2024 | 2024 |
‘ 1 Design and analysis CMI 8 weeks  |Jan 22, Mar 15, Mar 24, Dr: Kaiishal
- of algorithms 2024 | 2024 | 2024 i
| Sengar
2| g Programming, Data | CMI 8weeks |Jan22, Mar 15, Mar 24,1
5 Structures And 2024 | 2024 | 2024 f;s ausha
g Algorithms Using engar
%" Python
3| 2 The Joy of [IT Ropar | 12 Weeks |Jan 22, Apr 12,|Apr 21, | Dr.Saurabh Rajput !
2 Computing using 2024 | 2024 | 2024 | ,
'% Python ' '
4| g Discrete Mathematics | 1IT Ropar | 12 Weeks |Jan 22,|Apr 12, |Apr 28, |Dr. Praveen Bansal | |
;3 2024 | 2024 | 2024
' £
o |
- | .
50 Foundations of T 12 Weeks  |Jan 22, |Apr 12, {Apr 20, Dr. Gaurav
Cryptography Bangalore 2024 | 2024 | 2024
1 Embedded Systems | IITKGP 12 weeks  |Jan 22, |Apr 12, |Apr 20, | Dr. Praveen Bansal
Design 2024 | 2024 | 2024
2 Sensors and IS¢ 12 weeks  |Jan 22, |Apr 12, |Apr 27, | Dr.Bhavna Rathore
Actuators 2024 | 2024 | 2024
3| = Microprocessors and | [ITKGP 12 weeks  |Jan 22, |Apr 12, |Apr 21, Dr.Bhavna Rathore
g Microcontrollers 2024 | 2024 | 2024 |
4|8 Introduction to IT™ 12 weeks  |[Jan 22,|Apr 12, |Apr 21, Dr. Dhananjay
- Machine Learning 2024 | 2024 | 2024 Bisen
5 Programming, Data CMI 8 weeks  [Jan 22, [Mar 1S, |[Mar 24, Dr. Kaushal
Structures And 2024 | 2024 | 2024 .
Algorithms Using '
L/JL Python

e
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(i)  Following courses are Identifled & proposed for VI Semester for their requirement
towards getting Honors
|
S. Tracks Course Name Offered | Duration of | Start | End | Exam | Name of Mentor | |
No By Course Date | Date | Date faculty
1 Introduction to 1IT™ 12 weeks  |Jan 22, |Apr 12,|Apr 21, | Dr. Dhananjay
Mauchine Learning 2024 | 2024 | 2024 Bisen
2 An Introduction to 1ITD 12 weeks  |Jan 22, |Apr 12, |Apr 20, | Dr, Priyanka Garg
g & Artificial Intelligence 2024 | 2024 | 2024
3 ) E Programming, Data CMI 8 weeks  [Jan 22, |Mar 15, [Mar 24,
=2 St ; Dr. Kaushal
= 9 ructures And 2024 | 2024 | 2024 S
E v Algorithms Using oA
=
:.f; = Python
[¥]
4 IE fzﬂ Artificial Intelligence:| 1ITM 12 weeks  |Jan 22, |Apr 12, | Apr 27, Dr.Aditya
p= Knowledge 2024 | 2024 | 2024 Dubey
E g Representation And
Reasoning
. 5 Deep Learning IITKGP 12 weeks  |Jan 22, |Apr 12,|Apr 28, | Dr. Nookala Venu
2024 | 2024 | 2024
1 Design and analysis CMI 8 weeks  [Jan 22, [Mar 15, Mar 24, Kaushal
of algorithms 2024 | 2024 | 2024 | Dr. Kausha
Sengar
2 E Programming, Data CM1 8 weeks  |[Jan 22, Mar 15, Mar 24, Dr. Kaushal
| 5 Structures And 2024 | 2024 | 2024 e
E Algorithms Using Sengar
%‘” Python |
3| & The Joy of IIT Ropar | 12 Weeks |Jan 22, |Apr 12, | Apr 21, | Dr.Saurabh Rajput | |
B Computing using 2024 | 2024 | 2024 |
| % Python . [ ;
4 | g Discrete Mathematics | IIT Ropar | 12 Weeks |Jan 22,|Apr 12,|Apr 28, | Dr. Praveen Bansal i
S 2024 | 2024 | 2024
t 1
@ |
| E - i
50 Foundations of T 12 Weeks |Jan 22, |Apr 12, | Apr 20, Dr. Gaurav |
Cryptography Bangalore 2024 | 2024 | 2024
|
. 1 Embedded Systems | IITKGP 12 weeks |Jan 22, |Apr 12, |Apr 20, |Dr. Praveen Bansal
Design 2024 | 2024 | 2024
2 Sensors and 1ISc 12 weeks |Jan 22, |Apr 12, [Apr 27, |Dr.Bhavna Rathore | |
Actuators 2024 | 2024 | 2024 |
31 8 Microprocessors and | TITKGP 12 weeks [Jan 22,|Apr 12, |Apr 21, |Dr.Bhavna Rathore | |
'g Microcontrollers 2024 | 2024 | 2024 |
4|8 Introduction to IIT™ 12 weeks  |Jan 22,|Apr 12,|Apr 21, | Dr. Dhananjay |
o Machine Learning 2024 | 2024 | 2024 Bisen
5 Programming, Data CMI 8 weeks  [Jan 22, [Mar 15,|Mar 24, Dr. Kaushal ‘
Structures And 2024 | 2024 | 2024
Algorithms Using ‘
I Python |
Centre for [oT_BoS_Meeting_01.12,2023 Page 8 of 13
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b T Centre for Internet of Things
'(1i) Following courses are identified & proposed for VI Semester for their requirement
towards getting Honors i
|
S. Tracks Course Name Offered | Duration of | Start | End | Exam | Name of Mentor | |
No By Course Date | Date | Date faculty
| ] Introduction to IIm™ 12 weeks  |Jan 22, (Apr 12, |Apr 21,| Dr. Dhananjay
. Machine Learning 2024 | 2024 | 2024 Biscn
2 An Introduction to NTD 12 weeks  (Jan 22, |Apr 12, |Apr 20, | Dr. Priyanka Garg
g Artificial Intelligence 2024 | 2024 | 2024
= | BE :
[ \
3| & § Prg%trjnmxmg, Data | CMI 8 weeks  |Jan 22, Mar 15,[Mar 24, | —
= 4 ctures And 2024 | 2024 | 2024 Qi
«2 w Algorithms Using | &
=
e Python
— ©
4 é é Artificial Intelligence:| [ITM 12 weeks (Jan 22, |Apr 12, |Apr 27, Dr.Aditya
7= Knowledge 2024 | 2024 | 2024 Dubey
< £ Representation And
= Reasoning =
5 Deep Learning HOTKGP 12 weeks |Jan 22, |Apr 12, | Apr 28, | Dr. Nookala Venu
2024 | 2024 | 2024
1 Design and analysis CMI 8 weeks Jan 22, Mar 15, |Mar 24,
of algorithms 2024 | 2024 | 2024 | Dr.Kaushal
Sengar
2 E Programming, Data CMI 8 weeks  [Jan 22, Mar 15, Mar 24,
£ Structures And 2024 | 2024 | 2024 | Dr-Kaushal
e Algorithms Using Seogar
%ﬂ Python
3| = The Joy of IIT Ropar | 12 Weeks |Jan 22, |Apr 12, | Apr 21, | Dr.Saurabh Rajput
- Computing using 2024 | 2024 | 2024
&8 Pytheon [
4 E' Discrete Mathematics | [IT Ropar 12 Weeks [Jan 22, |Apr 12, l'Apr 28, | Dr. Praveen Bansal
8 2024 | 2024 | 2024
' £
I ]
50 Foundations of T 12 Weeks  |Jan 22, |Apr 12, | Apr 20, Dr. Gaurav
Cryptography Bangalore 2024 | 2024 | 2024
. 1 Embedded Systems | IITKGP 12 weeks  |Jan 22, |Apr 12, |Apr 20, |Dr. Praveen Bansal
Design 2024 | 2024 | 2024
2 Sensors and 11Sc 12 weeks  |Jan 22, |Apr 12, |Apr 27, |Dr.Bhavna Rathore
Actuators 2024 | 2024 | 2024
3 8 Microprocessors and | IITKGP 12 weeks  |Jan 22, |Apr 12,|Apr 21, |Dr.Bhavna Rathore
B Micracontrollers 2024 | 2024 | 2024
4|3 Introduction to ™™ 12 weeks  (Jan 22, Apr 12,|Apr21,| Dr. Dhananjay
= Machine Learning 2024 | 2024 | 2024 Bisen
5 Programming, Data CMI 8 weeks Jan 22, Mar 15, [Mar 24, Dr. Kaushal
Structures And 2024 | 2024 | 2024
Algorithms Using
Python I
L_________._
Centre for [oT_BoS_Meeting_01.12.2023 Page 8 of 13
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ii) Minor Specialization (for students of other departments)

Following courses are identified & proposed for their requirement towards getting
Minor Speciation in Internet of Things(IoT):

Domain Course Name |Offered Duration| Start | End Exam Name of
By |ofcourse date date date | Mentor Faculty
. | |
\ ' '
| |
Introduction To | ITKGP |12 Weeks | Jan22, | Apr12, | Apr2l,
Internet Of | 2024 | 2024 2024 Dr.Bhavna
Things | | Rathore
Introduction To | IITKGP |12 Weeks | Jan22, | Apri12, | Apr2i,
I o Industry 4.0 2024 | 2024 2024 Dr.Praveen
‘ £ And Industrial | ' Bansal
= Internet Of |
t Things |
= \An Introduction | IITD 12 Jan22, | Apr12, | Apr20,
o to Artificial Weeks | 2024 | 2024 | 2024 | DrSaurabh
E Intelligence Rajput
[ ‘E Introductionto | [ITM |12 Weeks | Jan 22, Apr12, Apr 21, B
= Machine 2024 | 2024 2024 | Dr.Dhananjay
Learning_ | | _ Bisen
Introduction To | [ITKGP | 8 Weeks | Jan22, | Mar15, | Mar23, |
' Soft Computing 2024 | 2024 | 2024 | Dr.Nookala
| B Venu

» The Details is also annexed as ANNEXURE-3

Item
cloTe | To review and finalize the scheme structure of B.Tech VI Semester under the flexible

curriculum (Batch admitted in 2021-22)

» The Scheme structure of VI semester of the B.Tech Internet of Things(IoT) of 2021-22 admitted
batche under the flexible curriculum is at ANNEXURE -4

It ' '
c]s-llfl-; To review & finalize the syllabi for all Departmental Core Courses (DC) and

Mandatory Course (MC) of B. Tech VI Semester (for batch admitted in 2021-22)
4 under the flexible curriculum along with their COs.

i » The Syllabi along with the Course Outcomes of VI semester of the B.Tech Internet of
| Things(loT)students of 2020-21 admitted batch under the flexible curriculum is included at
! ANNEXURE-5

Centre for IoT_BoS_Meeting 01.12.2023 Page 9 of 13
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To propose the list of courses from SWAYAM/NPTEL/MOOC Platforms to be offered
(for batches admitted in 2021-22) in online mode under Departmental Elective (DE-
1) Course with credit transfer, in the VI Semester.

Details of Departmental Elective (DE-1): SWAYAM/NPTEL/MOOC

Code | Course Name | Offered |Duration of |Startdate| End date | Exam date Name of the
) ' By the course Mentor faculty ]
230664 Introduction 8 Weeks Jan 22, Mar 15, Mar 23,
Tolndustry | !I™ 2024 2024 2024 Driaushat ¢ |
‘ 4.0 And Pratap Sengar
l Industrial | |
' | Internet Of
] | Things o
| | 230665 Foundation IITP 8 Weeks Feb 19, Apr12, Apr 21, it Bhawa
[ | ofCloud IoT 2024 2024 2024 Piathore
i Edge ML
| 1T B8 Weeks Jan 22, Mar 15, Mar 23, S TN
| 230566 ‘. cﬂ;‘;ﬁ‘;ug | Pama 2024 2024 2024 Venu |
|

» The details are attached as ANNEXURE-6

Item
CloT9

To review and finalize the courses & syllabi to be offered (for batch admitted in 2021-

22) under the Open Category (OC) Courses (in traditional mode) for VI semester

students of other departments along with their COs. '
> Following is the list of OC courses proposed for the VI Semester (Batch admitted in

2021-22), for students of other branches

| Course code
910127
910128

Course Name
Intelligent Motor Control using Microcontrollers
Rural Electrification: Technologies &Economics I

| Category

Open Category (0C1)

» The syllabi along with Course Outcomes (COs) are included in ANNEXURE -7

Item
CloT10

To review and finalize the Experiment list/ Lab manual for all the Laboratory Courses
to be offered in B.Tech.VI semester (for batch admitted in 2021-22).

» The Experiment list/ Lab manual for various laboratory courses to be offered in along with the
Course Outcomes of VI semester of the B.Tech Internet of Things(loT) students of 2021-22 '
admitted batch under the flexible curriculum is included at ANNEXURE-8

Item
CloT11

[

To review and finalize the suggestive list of projects which can be offered under the
‘Skill based mini-project’ category in various laboratory components based courses
to be offered in B.Tech. VI Semester (for the batch admitted in 2021-22).

|
» The list of skilled based mini projects for various laboratory courses to be offered in along with |
the Course Outcomes of VI semester of the B.Tech Internet of Things(loT) students of 2021-22

Centre for IoT_BoS_Meeting_01.12.2023
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It . '

CI;'Irna To propose the list of courses from SWAYAM/NPTEL/MOOC Platforms to be offered
(for batches admitted in 2021-22) in online mode under Departmental Elective (DE-
1) Course with credit transfer, in the VI Semester. ‘

Details of Departmental Elective (DE-1): SWAYAM/NPTEL/MOOC
Code | CourseName | Offered |Duration of [Start date| End date | Examdate | Name of the I
- ‘ B By the course - i Mentor faculty | |
230664 | Introduction BWeeks | Jan22, | Mar15, Mar 23, Sokamdkal ||
Tolndustry | 'TM 2024 2024 2024 M o
4.0 And ratap Sengar
Industrial
Internet Of | '
# Things | i | |
| 230665  Foundation UTP | B8Weeks | Feb19, | Apriz | Apral, | o
of Cloud loT 2024 2024 | 2024 re
‘ ‘ EdgeML | AREe
TEY 8Weeks | Jan22, | Mar15 Mar 23,
| | 230666 Edge ? ! Dr.Nookala
‘ 1 Computing | P2 | 2024 | 2024 2024 Ve |
‘ > The details are attached as ANNEXURE-6 ‘

Item . -

Cl:”r'; To review and finalize the courses & syllabi to be offered (for batch admitted in 2021-
22) under the Open Category (OC) Courses (in traditional mode) for VI semester
students of other departments along with their COs.

» Following is the list of OC courses proposed for the VI Semester (Batch admitted in
2021-22), for students of other branches
‘ L Categt:_ui-y Course Name Course code | |
' i i i 910127
Open Category (OC1) Intelligent N.iotor.Control using Mlcrocontroll_ers _
, ) Rural Electrification: Technologies &Economics 910128 ‘
» The syllabi along with Course Outcomes (COs) are included in ANNEXURE -7

It I

cm?rnio To review and finalize the Experiment list/ Lab manual for all the Laboratory Courses |
to be offered in B.Tech.VI semester (for batch admitted in 2021-22).

> The Experiment list/ Lab manual for various laboratory courses to be offered in along with the |
Course Outcomes of VI semester of the B.Tech Internet of Things(IoT) students of 2021-22 |
admitted batch under the flexible curriculum is included at ANNEXURE-8

LIt '
cl;;ql To review and finalize the suggestive list of projects which can be offered under the ‘
‘Skill based mini-project’ category in various laboratory components based courses |
to be offered in B.Tech. VI Semester (for the batch admitted in 2021-22). :

» The list of skilled based mini projects for various laboratory courses to be offered in along with

the Course Outcomes of VI semester of the B.Tech Internet of Things(loT) students of 2021-22 ,

Centre for IoT_BoS_Meeting_01.12.2023
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| admitted batch under the flexible curriculum is included at ANNEXURE-9 ‘

clor1z @ To review and finalize the scheme and syllabi of B. Tech. IV Semester (for batch ‘
‘ admitted in 2022-23) under the flexible curriculum along with their COs. |

| » Thescheme and Syllabi along with the Course Outcomes of IV semester of the B.Tech Internet of

Things(loT)students of 2022-22 admitted batch under the flexible curriculum is included at
ANNEXURE-10

Item ) )
CloT13 ‘ To review and finalize the Experiment list/ Lab manual for all the Laboratory Courses

to be offered in Batch IV semester (for batch admitted in 2022-23)

 » The Experiment list/ Lab manual for various laboratory courses to be offered in along with the
- | Course Outcomes of VI semester of the B.Tech Internet of Things(loT) students of 2022-23
| admitted batch under the flexible curriculum is included at ANNEXURE-11

. Item

CloT14 ‘ To review and finalize the suggestive list of projects which can be offered under the
‘Skill based mini-project’ category in various laboratory components based courses
| to be offered in B. Tech IV Semester (for the batch admitted in 2022-23) '

» The list of skilled based mini projects for various laboratory courses to be offered in along with
the Course Outcomes of VI semester of the B.Tech Internet of Things(loT) students of 2022-23
| admitted batch under the flexible curriculum is included at ANNEXURE-12

It
c[o?;;ls To review and finalize the scheme and syllabi of B. Tech. Il Semester (for batch

admitted in 2023-24) under the flexible curriculum along with their Cos

» The scheme and Syllabi along with the Course Outcomes of Il semester of the B.Tech Internet of
Things(loT) students of 2023-24 admitted batch under the flexible curriculum is included at

ANNEXURE-13
= = — S——
| m;.-‘qe ' To review and finalize the Experiment list/ Lab manual for all the Laboratory Courses
. to be offered in Batch Il semester (for batch admitted in 2023-24)
| » The Experiment list/ Lab manual for various laboratory courses to be offered in along with the
Course Outcomes of VI semester of the B.Tech Internet of Things(IoT) students of 2023-24
admitted batch under the flexible curriculum is included at ANNEXURE-14
"~ Item _ _ . . o N
clor17 | To review and finalize the suggestive list of projects which can be offered under the
‘Skill based mini-project’ category in various laboratory components based courses
to be offered in B. Tech IV Semester (for the batch admitted in 2023-24)
~ The list of skilled based mini projects for various laboratory courses to be offered in along with
| the Course Outcomes of VI semester of the B.Tech Internet of Tltffr_gf_( [0T) students of 2023-24
Centre for 1oT_BoS_Meeting 01.12.2023 Page 11 of 13
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[ admitted batch under the flexible curriculum is included at ANNEXURE-15

Item X 5 ; 5 - .
cloT1g | To review the CO attainments, identify gaps and suggest corrective measures for the

improvement in the CO attainment levels for the courses taught in Jan-June 2023 Session.

» The CO attainments for each course was computed by the respective faculty are compiled for the
November. The gap in attainment, if any, was identified and the corrective actions to be taken
were proposed by the subject faculty is reviewed. The CO attainment level of the subject in the
above duration is annexed at ANNEXURE -16

Item :
CloT19 | To review the PO attainment, CO-PO mapping matrix and action to be taken to

improve PO attainment level.

¥» Thedata is attached as ANNEXURE-17

._ua ) - i

clotzo | To review curricula feedback from various stakeholders, its analysis and impact.

» The Feedback on the curriculum is taken from the Stakeholder (Students, Faculty, Alumni, and
Employer) in online mode using Moodle &Google Forms. The analysis is carried out ona scale of
1-5, Few suggestions were received from the alumni & employer. Some of them are already in
place. The feedback analysis is annexed at ANNEXURE -18

Item
ciot21 | To discuss and recommend the scheme structure & syllabi of PG Programme

(M.E./M.Tech./MCA/MBA) along with their Course Outcomes (COs)
» Not Applicable i

f c:':rlgz To recommend the scheme structure and Syllabus of Ph.D. Course Work (specific to

| Doctoral Research Scholars, if any)

> NotApplicable

Item
| cloT23 | Any other matter. ;
' > The BoS members has discussed the proposed Program Educational Objectives(PEOS) and

Program Specific Objectives (PSOs) of Centre for IoT

Suggestion by Expert Members:

1. Projectlist should change/ update every semester

2. Use of simulation based tools to get real touch of hardware

3. Include BLDC motor in the syllabus of Embedded Control of Electrical Motors (ECEM).

4. There could be a provision of additional credits for the students who get external
certifications for example Google / Microsoft /AWS cloud certification

Centre for loT_BoS_Meeting 01.12.2023 Page 12 of 13
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5. In Skilled Based mini project : Students tend to overlook how their work fits into a ]args?
project. To address this, groups of students can collaborate on a comprehensive project,
showcasing real-life solutions during placements, such as a library management system.

The meetings ended with the vote of thanks by BoS Coordinator.

W g

Dr. Gaurav Dr. Murli
Khare Manohar
al— —
// \/-
Dr. Saurabh [}vﬁ(s'/?\%nt
Kumar Rajput Sawle

Dr. Dhananjay
Bisen

PAov -

Dr. Kaushlendra Sharma -1
Assistant Professor, Department of Computer
Science and Engineering, IIIT-Nagpur

AR
Dr.Lokesh Chouhan
Associate Professor, National Forensic Science
University, Curti Podna, Goa
CTONTON \o
Dr. Rimjhim Agrawal
Principal Data Scientist Utoipus Insights,
Bangaluru

Dr\Praveen Bansal

Assistant Professor
Coordinator, Centre for Internet of Things
Coordinator

Centre for Internet of Things
< TS, Gwalior

Dr. a
Rathore

Dr. Priyanka
Garg

Dr. Kaushal
Pratap Sengar

P
Dr. kala

Venu
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Dr. Anurag Singh
Department of CSE
Associate Professor, NIT-Delhi
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Mr. Mayank Soni
Custom Software, Engineer
Senior Analyst- Accenture Pune
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3 A GOVT. AIDED UGC AUTONOMOUS INSTITUTE, AFFILIATED TO R.G.P.V, BHOPAL (M.P.), INDIA
NAAC ACCREDITED WITH A++ GRADE

Centre for Internet of Things
Operating System: 3230221

Lo ewy

COURSE OBJECTIVES

e To provide basic knowledge of computer operating system structures and functioning.
e To compare several different approaches to memory management, file management and

process management,

® To understand various problems related to concurrent operations and their solutions.

Unit 1

Basics of Operating System: Generations, Types, Structure, Services, System Calls,
System Boot, System Programs, Protection and Security.

Unit 11
Process Management: Process Concepts, Process States, Process Control Block,
Scheduling-Criteria, Scheduling Algorithms and their Evaluation, Threads, Threading
Issues.

Unit I11

Process Synchronization: Background, Critical-Section Problem, Peterson's Solution,
Synchronization Hardware, Semaphores, Classic Problems of Synchronization,
Monitors.

Deadlock:System Model, Deadlock Characterization, Deadlock Prevention, Detection
and Avoidance, Recovery from Deadlock.

Unit 1V
Memory Management:Main Memory, Swapping, Contiguous Memory Allocation,

Paging, Structure of Page Table, Segmentation, Virtual Memory, Demand Paging, Page
Replacement Algorithms, Allocation of Frames, Thrashing.

UnitV
Storage Management:Mass-Storage Structure, Overview, Disk Structure, Disk

Attachment, Disk Scheduling.
File System Interface:The Concept of a File, Access Methods, Directory Structure, File

System Structure, Allocation Methods, Free-Space Management.
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Centre for Internet of Things

RECOMMUENDED BOOKS

Operating System Concepts, Silberschatz, Ninth Edition, Willey Publication.
Operating Systems, internals and Design Principles, Stallings, Seventh Edition, Pearson

Publication,

Modern Operating Systems, Tanenbaum, Fourth Edition. Pearson Publication.

COURSE OUTCOMES

After the successful completion of this course, the student will be able to:

1. Describe the basic concept of operating systems.

2. Analyze the working of operating system.

3. Examine the working of various scheduling/allocation approaches,

4. Measure the performance of various scheduling/allocation approaches.
5. Analyze the various operating system problems/issues.
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Course Objective. Introduction to various types of sensors and the design of basic circuit
building blocks.

Unit I. Sensors Fundamentals and Characteristics: Sensor, actuator and transducer. Signals
and Systems; Sensor Classification: passive and active Sensor, absolute and reiative_Sens_or;
Units of Measurements; Sensor Characteristics: Transfer Function, Calibration, Nonlinearity.
Saturation Repeatability, Dead Band ,Resolution.

Unit II. Principle of Sensing & Transduction: Mechanical and Electromechanical sensor,
Resistive (potentiometric type), Strain gauge, Inductive sensor: common types- Reluctance

change type, LVDT, Capacitive Sensors, Thermal Sensors, Magnetic Sensors, Proximity
Sensor, Piezoelectric Effect.

Unit IIL Interface Electronic Circuits: Input Characteristics of Interface Circuits, Amplifiers,

Excitation Circuits, Analog to Digital Converters, Direct Digitization and Processing, Bridge
Circuits, Data Transmission, Batteries for Low Power Sensors.

Unit IV. Smart Sensor Technologies: Architecture of Smart Sensor: Features, Fabrication of
Sensor And Smart Sensor, Integration of Micromachining and Microelectronics,Wafer
bonding, LIGA process, Standard of Smart Sensor Network, Communication for smart sensors

Unit V. Sensors in Different Application Area: Occupancy and Motion Detectors: Position.
Displacement, and Level; Velocity and Acceleration; Force, Strain, and Tactile Sensors;
Pressure Sensors Neuro sensors, Biosensors, MEMS Sensors, Sensors for Mechanical Shock.
Machinery Vibration Monitoring Sensors, Humidity Sensors, Electromagnetism in Sensing.

Recommended Books:

1. John S.Wilson *Sensor Technology” 4TH edition,Elsevier,2005

2. Jacob Fraden “Sensor Technology Design & Application4thedition ,Springer .2010

3. Frank “Understanding Smart Sensors”2nd Ed.2002.

4. Ramon P. A. and Webster J. G., “Sensors and Si
Wiley and Sons.

Feng Z. and Leonidas G., “Wireless Sensor Networks”, Elsevier Eastern Limited. 2007
Barney G., “Intelligent Instrumentation”, Prentice-Hall International Editions

7. Yamasaki H., “Intelligent Sensors”, Elsevier Eastern Limited. 1996

Course Outcomes:

After completing this course, the student will be able to-

gnal Conditioning” 2nd 2001 Ed.. John

v

I. Assess sensor classifications and characteristics based on signals and systems
2.Analyze sensing principles of different sensors d

3. Design interface circuits using conversion techniques

4. Synthesize the architecture and fabrication of smart sensors

£ g # vy ili
5. Evaluate applicability of sensors for real world industnal applications
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‘Sensor -Techl_l-olog-y: 3230222

Course Objective. Introduction to various types of sensors and the design of basic circuit
building blocks.

Unit 1. Sensors Fundamentals and Characteristics: Sensor, actuator and transducer, Signals
and Systems; Sensor Classification: passive and active Sensor, absolute and relative Sensor;
Units of Measurements; Sensor Characteristics: Transfer Function, Calibration, Nonlinearity,
Saturation Repeatability, Dead Band ,Resolution.

Unit II. Principle of Sensing & Transduction: Mechanical and Electromechanical sensor,
Resistive (potentiometric type), Strain gauge, Inductive sensor: common types- Reluctance

change type, LVDT, Capacitive Sensors, Thermal Sensors, Magnetic Sensors, Proximity
Sensor, Piezoelectric Effect.

Excitation Circuits, Analog to Digital Converters, Direct Digitization and Processing, Bridge
Circuits, Data Transmission, Batteries for Low Power Sensors.

Unit IIL. Interface Electronic Circuits: Input Characteristics of Interface Circuits, Amplifiers,
| Unit IV. Smart Sensor Technologies: Architecture of Smart Sensor: Features, Fabrication of
Sensor And Smart Sensor, Integration of Micromachining and Microelectronics,Wafer
bonding, LIGA process, Standard of Smart Sensor Network, Communication for smart sensors.

Unit V. Sensors in Different Application Area: Occupancy and Motion Detectors; Position,
Displacement, and Level; Velocity and Acceleration; Force, Strain, and Tactile Sensors;
Pressure Sensors Neuro sensors, Biosensors, MEMS Sensors, Sensors for Mechanical Shock,
Machinery Vibration Monitoring Sensors, Humidity Sensors, Electromagnetism in Sensing.

Recommended Books:

John S.Wilson *“Sensor Technology” 4TH edition,Elsevier.2005

Jacob Fraden “Sensor Technology Design & Application™4thedition ,Springer .2010

Frank “Understanding Smart Sensors”2nd Ed.2002.

Ramon P. A. and Webster J. G., “Sensors and Signal Conditioning™ 2nd 2001 Ed., John
Wiley and Sons.

Feng Z. and Leonidas G., “Wireless Sensor Networks”, Elsevier Eastern Limited. 2007
Barney G., “Intelligent Instrumentation”, Prentice-Hall International Editions

7. Yamasaki H., “Intelligent Sensors”, Elsevier Eastern Limited. 1996

Course Outcomes:

After completing this course, the student will be able to:

®
B B —

o v

I. Assess sensor classifications and characteristics based on signals and systems
2.Analyze sensing principles of different sensors

3. Design interface circuits using conversion techniques

4. Synthesize the architecture and fabrication of smart sensors

5. Evaluate applicability of sensors for real world industrial applications

T
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Data Structure: 3230223
COURSE OBJECTIVES

e To be familiar with the use of data structures as the foundational base for computer
solutions to problems. :

e To understand various techniques of searching and sorting.

e To understand basic concepts about stacks, queues, lists, trees and graphs.

Unit-1

Introduction to Data Structures: Algorithms & their characteristics, asymptotic notations. arrays
and its representations, index to address translation. Link list: Introduction, implementation of

linked list, operations, circular link list, doubly linked list, polynomial manipulation using linked
list.

Unit-I1

Stacks: Concepts and implementation of stacks, operations on stack, conversion of infix to
postfix notation, evaluation of postfix expression, recursion.

Queues: Concepts and implementation, operations on queues, dequeue, priority queues, circular
queues and application.

Unit-1T1

Trees: Types, terminology, binary tree -representations, traversal, conversion of general tree to
binary tree, binary search tree, threaded binary tree and height balanced tree.

Unit-1V

Graphs: Background, graph theory terminologies, representation of graphs- sequential & linked
representation, path matrix, graph traversals- BFS, DFS, spanning trees, applications of graph.
Unit-V

Searching &Sorting: Linear search, binary search, bubble sort, selection sort, insertion sort,

quick sort, merge sort, radix sort and heap sort, comparison between sorting techniques, hashing
and collision resolution techniques.

RECOMMENDED BOOKS

e Data Structures, Algorithms and Applications in C++, SartajSahni, 2nd Edition.
e An Introduction to Data Structures with Applications, Jean-Paul Tremblay, Mcgraw hill.

e Data Structures & Algorithms, Aho, Hopcroft & Ullman, original edition. Pearson
Publication.
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COURSE OUTCOMES
After completion of this course, the students would be able to:

. Analyze fundamental concepts of algorithms and their performance metrics
2. Evaluate the operations of linear and non-linear data structures

3. Select the suitable data structure for solving specific problems effectively
4. Evaluate the efficiency and applications of diverse data structures

5. Formulate optimal algorithmic solutions for diverse problems
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Python Programming: 3230224

COURSE OBJECTIVES
e To develop the understanding of algorithms, programming approaches and program

documentation techniques in Python.

e To study the concepts of procedural and object oriented programming techniques in

Python.
e To design and implement basic programming solutions using Python programming
constructs.
Unit 1

Introduction to Python: Formal and natural languages, Downloading and installing
Python. Problem-solving methods and algorithm development. The first program,
Variables, expressions, keywords, Operators, Expressions and statements, Interactive
mode and script mode, Order of operations. Datatypes: Numeric, string, list tuple,
dictionary, set.

Unit I1
Function, ways of passing arguments to functions, user defined and inbuilt functions,
lambda function. Control Statements: Conditional and unconditional branching, while
loop, for loop, loop control statements, range function. Numeric, String, list, tuple,
dictionary and set manipulation operations using loops and inbuilt manipulation
functions. Packages and modules in python.

Unit III
Exception and File Handling: Errors vs exceptions, Exceptions handling with try
block,handling multiple exceptions, writing your own exceptions,file handling modes.

reading, writing and appending a file, Handling file exceptions.

Unit IV
Object oriented programming: Characteristics and features of OOPS, Classes and
objects, constructors and destructors, defining member variables and functions,
visibility modes, static members.

Unit V
Polymorphism: Introduction, Type of Polymorphism: Compile Time Polymorphism &
Run Time Polymorphism, polymorphism in python. lnheritance: lntroduction, Visibility

Modes, Types of Inheritance: Single Level, Multilevel, Multiple, Hybrid, Multipath.
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Python Programming: 3230224

COURSE OBJECTIVES
e To develop the understanding of algorithms, programming approaches and program

documentation techniques in Python.

e To study the concepts of procedural and object oriented programming techniques in

Python.
e To design and implement basic programming solutions using Python programming
constructs.
Unit I

Introduction to Python: Formal and natural languages, Downloading and installing
Python. Problem-solving methods and algorithm development. The first program,
Variables, expressions, keywords, Operators, Expressions and statements, Interactive
mode and script mode, Order of operations. Datatypes: Numeric, string, list tuple,
dictionary, set.

Unit 11
Function, ways of passing arguments to functions, user defined and inbuilt functions,

lambda function. Control Statements: Conditional and unconditional branching, while
loop, for loop, loop control statements, range function. Numeric, String, list, tuple,
dictionary and set manipulation operations using loops and inbuilt manipulation
functions. Packages and modules in python.

Unit I11
Exception and File Handling: Errors vs exceptions, Exceptions handling with try

block,handling multiple exceptions, writing your own exceptions,file handling modes.
reading, writing and appending a file, Handling file exceptions.

Unit IV
Object oriented programming: Characteristics and features of OOPS, Classes and

objects, constructors and destructors, defining member variables and functions,
visibility modes, static members.

Unit V
Polymorphism: Introduction, Type of Polymorphism: Compile Time Polymorphism &

Run Time Polymorphism, polymorphism in python. Inheritance: Introduction, Visibility

/7
Modes, Types of Inheritance: Single Level, Multilevel, Multiple, Hybrid, Multipath.
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Association, Aggregation and composition. Array manipulation and visualization using

numpy and matplotlib libraries.

RECOMMENDED BOOKS
e Python Crash Course: A Hands-On, Project-Based Introduction to Programming, By

Eric Matthes.
e Learn Python the Hard Way: thirdEdition T.R. Padmanabhan, Programming with
Python, Springer, first Ed., 2016.

e Kenneth Lambert, Fundamentals of Python: First Programs, Cengage Learning, first
Ed., 2012.

COURSE OUTCOMES

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

CO1. define basics syntax and features of python programming language
CO2. solve computational problem using python language.

CO3. take part in online coding platforms.

CO4. inspect the python program for errors.

COS5. design a program using the features of object oriented concept.

CO6. construct the python code for real world problem using the libraries.

SRS Y
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COMPUTER ARCHITECTURE AND MICROPROCESSOR:
2230421

Course Objective:To provide the fundamental knowledge of a computer system and its processing
units. To provide the details of input & output operations, memory management and performance
measurement of the computer system.To understand how computer represents and manipulate
data. To understand different processors and basic architecture of 8/16 bit microprocessors.

Course outcomes focused on employability/entrepreneurship and skill development
SNo. ' Course Outcome (CO) Mapping -
' Describe the computer architecture and microprocessor Skill Development

Etplain the fundamental concept to understand the working of | Skill Development
computer architecture and microprocessor

Explam the basic concept of input output and memory Skillf)éi-clopiﬁem I

| =

L

| organization |
4 | Write assembly language programming Employability -
5 | Build a system using 8086 microprocessors, peripheral | Skill Development
' devices and controllers for solving practical problems -
6 | Describe the computer architecture and microprocessor Skill Development |
Unit 1:

Introduction: CPU structure and functions, processor organization, ALU, data paths, internal
registers, status flags; System bus structure: Data, address and control buses. Processor control,
micro-operations, instruction fetch, hardwired control, micro programmed control, microinstruction
sequencing and execution.

Unit 2:

Instruction set principles, machine instructions, types of operations and operands, encoding an
instruction set, assembly language programming, addressing modes and formats.

Unit 3:
Input-Output Organization: /O organization; 1/O techniques: interrupts, polling, DMA;
Synchronous vs. asynchronous I/O.

Memory Organization: Memory system, internal and external memory, memory hierarchy, cache
memory and its working, virtual memory concept.

Unit 4:

Clipping:Microprocessors: 8085 microprocessor architecture; Instruction set, instruction types and
formats; Instruction execution, instruction cycles, different types of machine cycles and timing
diagram. 16-bit microprocessors, 8086 architecture, registers, memory segmentation and addressing.

S
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Unit S:
Basic peripherals and interfacing: 8255, interfacing with LED’s, ADC, DAC, stepper motors and
/O & Memory Interfacing, 8254, 8259, 8251.

Text Books:
1. Computer System Architecture, Morris Mano, PHL
2. Microprocessor Architecture, Programming and Applications with the 8085, Gaonkar. Penram
International Publishing (India) Pvt.Ltd.
. Computer Organization, Carl Hamacher, THM.
. Computer Architecture and Organization, J P Hayes, Mc-Graw Hills, New Delhr.
_ The Intel. Microprocessors, Architecture, Programming and Interfacing, B.B. Brey (PHI)
. Microprocessor 8086: Architecture, Programming, and Interfacing, Sunil Mathur(PHI)
. Advanced Microprocessor and Interfacing, D.V. Hall (Mc-Graw Hill)
. Advanced Microprocessor and Peripherals — Architecture, Programming and Interfacing, A K.
Ray & K.M. Bhurchandi, Tata McGraw Hill.
9. Interfacing techniques in Digital Design with emphasis on Microprocessors, R.L. Krutz (John

Wiley)
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IOT EMBEDDED SYSTEMS DESIGN: 2230422

Course Objective:To understand the concept of embedded system, microcontroller, different
components of microcontroller and their interactions. To learn ARM microcontrollers to perform

various tasks.To understand the key concepts of embedded systems such as /O, timers. interrupts and
interaction with peripheral devices.

Course outcomes focused on employability/entrepreneurship and skill development

SNo. Course Outcome (CO) Mapping |

1 Explain the architecture and advanced features of embedded Skill Development
processors and microcontrollers _ |

2 Describe the function of PIC/ARM processor registers, Skill Development
instruction pipeline and interrupts

3 Use the instructions, addressing modes, conditional instructions Employability
to program embedded processors and microcontrollers

4 Analyze the architectures, instructions, interfacing and Skill Development
applications of Raspberry Pi board )

5 Compare advanced intel Galileo/Edison microprocessors with  Skill Development
other classical microprocessors )

6 Explain the architecture and advanced features of embedded Skill Development

processors and microcontrollers

Unit 1:

Embedded and Microcontroller Concepts: Introduction to embedded processors. Application
Areas, Categories of embedded processors, Hardware architecture, Software architecture. Application

software, Communication software, Introduction to Harvard & Von Neumann Architectures. CISC &
RISC Architectures.

Unit 2:

Embedded Serial Communication: SPI, SCI (RS232, RS485), 12C, CAN, Field-bus (Profibus).
USB. Communication under IoT: IoT Protocol: MQTT, CoAP, XMPP and AMQT. loT
Communication Models, IoT Communication Technologies: Bluetooth, BLE, Zig-Bee, Zwave. NFC.
RFID, LiFi, Wi-Fi, Interfacing of Communication Technologies, Embedded Programming.

Unit 3:

ARM: ARM design philosophy, data flow model and core architecture, registers, program status
register, instruction pipeline, interrupts and vector table, operating modes and ARM processor
families. Instruction Sets: Data processing instructions, addressing modes, branch, load. store
instructions, PSR instructions, and conditional instructions.

Unit 4:

Raspberry Pi: Raspberry Pi board and its processor, Programming the Raspberry Pu
Communication facilities on Raspberry Pi (12C, SPI, UART), Interfacing of sensors and actuators
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SOFTWARE ENGINEERING: 2230423

Course Objective:To understand the nature of software development and software life cycle process
models, agile software development, SCRUM and other agile practices. To understand project
management and risk management associated with various types of projects.To know basics of

testing and understanding concept of software quality assurance and software configuration
management process.

Course outcomes focused on employability/entrepreneurship and skill development

' SNo. Course Outcome (CO) Mapping

1 Analyze the foundational concepts of software engineering. Skill Development

2 Discuss advanced concepts in software design illustrating their | Skill Development
interconnections and applications.

3 Compare various techniques for software E)roject management | Skill Development
and estimation. - :

A Implement software using cutting-edge tools and techniques | Employability

5 Develop and test the software through different approaches. Entrepreneurship |

Unit 1:

Introduction to Software Engineering: Definition, Software Engineering-Layered Technology,
Software Characteristics and Components, Software Model: Software Development of Life Cycle
Model (SDLC), The Waterfall Model, Iterative Waterfall Model, Prototyping Model, Spiral Model,
RAD Model. Selection Criteria of Model: Characteristics of Requirements, Status of Development
Team, Users Participation, Type of Project and Associated Risk.

Unit 2:

Requirement Engineering: Definition, Requirement Engineering Activity ,Types of Requirement-
Functional and Non-functional Requirements, User and System Requirements, Requirement
Elicitation Methods, Requirement Analysis Methods, Requirement Documentation (SRS),
Requirement Validation, Requirement Management.

Unit 3:

Design Concept, Principle and Methods: Design Fundamentals, Design Principles, Effective
Modular Design, Design Representations, Architectural Design, Procedural Design, Data Directed
design, Real Time Design, Object Oriented Design, Coupling and Cohesion.

Unit 4:

Software Metrics, Project Management and Estimation: Metrics in Process and Project Domains,
Software Measurement, Software Quality Metrics, Project Management- Basics-People, Product,
Process, Project, Estimation- Software Project Estimation, Decomposition Techniques- Function
Point Estimation, Line of Code (LOC) Based estimation, Empirical Estimation, COCOMO Model,
Project Scheduling Techniques.

Unit 5:
Software Testing: Definitions, Software Testing Life Cycle (STLC), , Test Case Design, Strategic
Approach to Software Testing- Verification & Validation , Strategic Issues, Criteria tor Completion
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of Testing, Unit Testing, Integration Testing, Validation Testing, System Testing, Black Box Testing
Techniques, White Box Testing Techniques, Acceptance Testing.

Text Books:
. Software Engineering, Sommerville, Pearson.

2. Software Engineering: A Practitioner’s Approach, Roger S. Pressman, McGraw Hill.
3. Software Engineering, K.K. Agrawal & Yogesh Singh, New Age Publication.
4. Software Engineering, Rajib Mall, PHI
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IOT ARCHITECTURE & PROTOCOLS: 2230424

Course Objective:Familiarize the student with the basic taxonomy and terminology of the 10T

Architecture & Protocols.Provide detailed knowledge about various layers, protocols and devices that
facilitate 1oT service.

Course outcomes focused on employability/entrepreneurship and skill development

| SNo. Course Outcome (CO) Mapping -
1 E\plum various concepts, terminologies, and architecture of Skill Development
___ | 10T systems
2 Describe the architectural views of IoT and various design Skill Development
challenges
i illustrate data link and network layer protocols. Skill Development
4 Analyze various transport and session layer Protocols Employability
5 Explain the need of IoT service layer protocols. Skill Development |
Unit 1:

Introduction: IoT architecture outline, standards - IoT Technology Fundamentals- Devices and
gateways, Local and wide area networking, [oT Communication models, Data management, Business
processes in [oT, Everything as a Service(XaaS), M2M and [oT Analytics.

Unit 2:
IoT Reference Architecture: Introduction, Functional View, Information View, Deployment and

Operational View, Other Relevant architectural views. Real-World Design Constraints- Introduction,
Technical Design constraints.

Unit 3:

IoT Data Link Layer & Network Layer Protocols: PHY/MAC Layer(3GPP MTC, IEEE 802.11,
IEEE 802.15), Wireless HART, ZWave, Bluetooth Low Energy, Zigbee Smart Energy, DASH7 -
Network Layer-IPv4,1Pv6, 6LoWPAN, 6TiSCH,ND, DHCP, ICMP, RPL, CORPL, CARP.

Unit 4:
IoT Transport & Session Layer Protocols: Transport Layer (TCP, MPTCP, UDP, DCCP, SCTP)-
(TLS, DTLS), Session Layer-HTTP, CoAP, XMPP, AMQP, MQTT.

Unit S:

IoT Service Layer Protocols & Security Protocols: Service Layer -oneM2M, ETSI M2M, OMA,
BBF - Security in IoT Protocols — MAC802.15.4 , 6LoWPAN, RPL, Application Layer: UPnP,
SCADA, Authentication Protocols.

Text Books:
I. Building the Internet of Things with IPv6 and MIPv6: The Evolving World of M2M
Communications, Daniel Minoli, ISBN: 978-1-118-47347-4, Willy Publications ,2016
2. From Machine-to-Machine to the Internet of Things: Introduction to a New Age of
Intelligence, Jan Holler, Vlasios Tsiatsis, Catherine Mulligan, Stefan
Avesand,StamatisKarnouskos, David Boyle, 1st Edition, Academic Press, 2015.

-
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3. Architecting the Internet of Things, Bernd Scholz-Reiter, Florian Michahelles, ISBN 978-3-
642-19156-5 e-ISBN 978-3-642-19157-2, Springer, 2016

4. Sensors, Actuators and Their Interfaces, N. Ida, Scitech Publishers, 2014,

5. IoT Fundamentals: Networking Technologies, Protocols, and Use Cases for the Internet of
Things, David Hanes, Gonzalo Salgueiro, Patrick Grossetete, Robert Barton, Jerome Henry,
CISCO Press, 2017

6. Internet of Things: Architectures, Protocols and Standards , Simone Cirani, Gianluigi
Ferrari , Marco Picone , Luca Veltri, Willy Publications,2018.
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NETWORK & WEB SECURITY: 2230425

Course Objective:To provide conceptual understanding of network security principles, issues,
challenges and mechanisms. To understand how to apply encryption techniques to secure data in
transit across data networks. To explore the requirements of real-time communication security and

issues related to the security of web services.

Course outcomes focused on employability/entrepreneurship and skill development
' SNo. | Course Outcome (CO) | Mapping H

|'_I Analyzp cryptographic algorithms, hash algorithms, and | Skill Development
| authentication mechanisms. N
2 ‘] Describe fundamental concepts of number theory, attacks, and | Skill Development i
} security principles, for real-world applications. |
|I 3 " Apply the number theory and algorithms to achieve security | Skill Development
| J principles,
!' 4 .l Analyze causes of various network attacks and implications. Skill DcveIopménr |
| 5 | Develop algorithms to predict potential attacks and controls Employability i
| | associated with IP. |
Unit 1;

Security: Principles and Attacks, Basic Number Theory: Prime Number, Congruence’s, Modular
Exponentiation, Fundamentals of Cryptography, Steganography, Cryptanalysis, Code Breaking,
Block Ciphers and Steam Ciphers, Substitution Ciphers, Transposition Ciphers, Caesar Cipher, Play-
Fair Cipher, Hill Cipher, Cipher Modes of Operation.

Unit 2: |
Cryptography: Symmetric Key Cryptography, Public Key Cryptography, Principles of Public Key
Cryptosystem, Classical Cryptographic Algorithms: DES, RC4, Blowfish, RSA, Distribution of

Public Keys and Key Management, Diffie-Hellman Key Exchange.

Unit 3:
Hash Functions: Hash Functions, One Way Hash Function, SHA (Secure Hash

Algorithm). Authentication: Requirements, Functions, Kerberos, Message Authentication Codes,
Message Digest: MDS5, SSH (Secure Shell), Digital Signatures, Digital Certificates.

Unit 4:
IP & Web Security Overview: SSL (Secure Socket Layer), TLS (Transport Layer Security), SET

(Secure Electronic Transaction). IDS (Intrusion detection system): Statistical Anomaly Detection and
Rule-Based Intrusion Detection, Penetration Testing, Risk Management. Firewalls: Types.

Functionality and Polices.

Unit 5:
Phishing: Attacks and its Types, Buffer Overflow Attack, Cross Site Scripting, SQL Injection

Attacks, Session Hijacking, Denial of Service Attacks: Smurf Attack, SYN Flooding, Distributed
Denial of Service. Hacker: Hacking and Types of Hackers, Foot Printing, Scanning: Types: Port, 5
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Network, Vulnerability), Sniffing in Shared and Switched Networks, Sniffing Detection &
Prevention, Spoofing.
Text Books:

I. Cryptography and Network Security, William Stallings, Pearson Education.

2. Cryptography and Network Security, Atul Kahate, McGraw Hill Education.
3. Incident Response and Computer Forensics, Kevin Mandia, Chris Prosise, Tata McGraw Hill
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Compiler Design: 230601

Course Objective:
® To learn finite state machines and context free grammar.

® To learn, various phases of compiler

® To understand process of compiler implementation.

Course outcomes focused on employability/entrepreneurship and skill development

S Course Outcome (CO) Mapping |
No.

O 1 Define the concepts of finite automata and context free grammar, Skill Development
2 Build the concept of working of compiler. Skill Development ,
3 Examine various parsing techniques and their comparison. Employability __I
4 Compare various code generation and code optimization techniques. | Skill Development '
5 Analyze different tools and techniques for designing a compiler, Employability
6 Design various phases of compiler. Employability
Unit-1

Overview of Translation Process: Introduction to Compiler, Translator, Interpreter and Assembler,
Overview and use of Linker and Loader, Major Data Structures in Compiler, Other Issues in
Compiler Structure, BOOT Strapping and Porting, Compiler Structure: Analysis-Synthesis Model of
Compilation, Various Phases of a Compiler, Tool Based Approach to Compiler Construction.

Unit-I1

Lexical Analysis: Input Buffering, Symbol Table, Token, Recognition of Tokens, Lexeme and
Patterns, Difficulties in Lexical Analysis, Error Reporting and Implementation. Regular Grammar &
Language Definition, Transition Diagrams, Design of a Typical Scanner usingLEX.

Unit-III
Syntax Analysis: Context Free Grammars (CFGs), Ambiguity, Basic Parsing Techniques: Top Down
Parsing, Recursive Descent Parsing, Transformation on the Grammars, Predictive Parsing LL(1)

Grammar, Bottom-UP Parsing, Operator Precedence Parsing, LR Parsers (SLR, CLR, LALR),
Design of a Typical Parser Using YACC.

Unit-1V

Semantic Analysis: Compilation of Expression, Control, Structures, Conditional Statements, Various
Intermediate Code Forms, Syntax Directed Translation, Memory Allocation and Symbol Table
Organizations, Static and Dynamic Array Allocation, String Allocation, Structure Allocation etc..

Error Detection Indication and Recovery, Routines or Printing Various Lexical, Syntax and Semantic
Errors.

Unit-V

Code Qeneration and Code Optimization: Issues, Basic Blocks and Flow Graphs, Register
Allocation, nge Generation, DAG Representation of Programs, Code Generation from DAGS,
Peep-hole Optimization, Code Generator Generators, Specification of Machine. Code Optimization:
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Source of Optimizations, Optimization of Basic Blocks, Loops, Global Data Flow Analysis, Solution
to Iterative Data Flow Equations, Code Improving Transformations, Dealing with Aliases, Data Flow
Analysis of Structured Flow Graphs.

Text Books:
1. Compilers: Principles, Techniques and Tools, V. Aho, R. Sethi and J. D. Ullman, Pearson
Education.

2. Compiler Construction: Principles and Practice, K.C. Louden, Cengage Learning.
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Data Mining & Pattern Warehousing: 230602

Course Objective:
® To understand the significance of data mining in real-world perspective.
® To gain understanding of data mining techniques, algorithms and commonly used tools.

® To develop ability for applying data mining techniques and tools for solving real-world

problems.

Course outcomes focused on employability/entrepreneurship and skill development

¢ S Course Outcome (CO) Mapping
No.
1 Describe basics of data mining including data types, advanced databases, and | Ski]] Development
I | functionalities
2 Choose appropriate data pre-processing techniques for specific requirements | Skill Development
3 Compare various association rule mining algorithms for practical | Skill Development
| applications
4 Explain different methods for classification, prediction, and cluster analysis Employabi]it,\-‘
5 Apply the concept of pattern warchousing to address intricate problems Employability
across domains
6 Describe basics of data mining including data types, advanced databases, and Employability
functionalities |
Unit - 1

Introduction: Motivation, importance, Data type for Data Mining: Relational Databases, Data Ware-
Houses. Transactional Databases, Advanced Database System and Its Applications, Data Mining
Functionalities, Concept/Class Description, Association Analysis Classification & Prediction, Cluster
Analysis, Outliner Analysis, Classification of Data Mining Systems, Major Issues in Data Mining.

Unit - II

Data Pre-processing: Data Cleaning, Data Integration and Transformation and Data Reduction.
Discretization and Concept Hierarchy Generation. Data Mining Primitives Languages and System
Architectures, Concept Description, Characterization and Comparison Analytical, Characterization.
Data Warehouse and OLTP Technology for Data Mining: Differences between Operational
Database Systems & Data Warehouse, Multidimensional Data Model, Data Warehouse Architecture,
Data Warehouse Implementation, Data Cube Technology.

Unit - I1I

Mining Association Rules in Large Databases: Association Rule Mining: Market Basket Analysis,
Basic Concepts, Mining Single Dimensional Boolean Association Rules from Transactional
Databases: The Apriori Algorithm, Generating Association Rules from Frequent Items, Improving
the Efficiency of Apriori, other Algorithms & their Comparison, Mining Multilevel Association
Rules, Multidimensional Association Rules, Constraint Based Association Rule Mining.

Unit - IV

g
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Classification & Prediction and Cluster Analysis: Issues Regarding Classification & Prediction,

Different Classification Methods, Prediction, Cluster Analysis, Major Clustering Methods, Currently
Available Tools.

Unit-V

Pattern Warehousing System: Pattern Warehouse, Process flow for Pattern Warehouse, Benefits of
Pattern Warehousing, Difference between Pattern Warehousing and Data Warehousing, Architectural
aspects of Pattern Warehousing, Types of Pattern Warehouses, Challenging Issues in Pattern

Warehouse, Profitable Pattern Mining, Hesitation Mining, Case Study in Stock Market, Super
Market.

Text Books:

. 1. Data Mining: Concepts and Techniques, Han and Kamber, Morgan Kaufmann Publications.
2. Data Mining Techniques, A. K. Pyjari, Universities Press Pvt. Ltd.
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Artificial Intelligence & Machine Learning: 230603

Course Objective:
e To provide the fundamental knowledge of Artificial Intelligence and Machine Learning.
® To present the basic representation and reasoning paradigms used in Al & ML.
® To understand the working of techniques used in Al & ML.

Course outcomes focused on employability/entrepreneurship and skill development

S Course Outcome (CO) Mapping
No.
1 Define basic concepts of Artificial Intelligence & Machine Skill Development
| Learning. -
| 2 Ilustrate various techniques for search and processing. Skill Development
3 Identify various types of machine learning problems and Skill Development
techniques.
4 Analyse various techniques in Artificial Intelligence, ANN & Employability
[ . Machine Learning. -
5 ' Apply Al and ML techniques to solve real world problems. . Employability
6 Build Al enabled intelligent systems for solving real world Employability
| problems.
Unit 1

Introducing Artificial Intelligence:Definition, Goals of Al, Task of Al, Computation, Psychology
and Cognitive Science, Perception, Understanding and Action. Artificial Intelligence vs Machine

Learning vs Deep Learning and other related fields. Applications of Artificial intelligence and
Machine Learning in real world.

Unit IT

Problem, Problem Space and Search:Production System, Blind Search: BFS & DFS. Heuristic
Search, Hill Climbing, Best First Search.

Introduction to Neural Networks:History, Biological Neuron, Artificial Neural Network. Neural
Network Architectures, Classification, & Clustering.

Unit ITI

Introduction to Machine Learning: Traditional Programming vs Machine Learning.
Key Elements of Machine Learning: Representation, Process (Data Collection, Data Preparation.
Model Selection, Model Training, Model Evaluation and Prediction), Evaluation and Optimization.

Types of Leamning: Supervised, Unsupervised and Reinforcement Learning. Regression vs
Classification Problems.
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Supervised Machine Learning: Linear Regression: Implementation, Applications & Performance
Parameters, Decision Tree Classifier, Terminology, Classification vs Regression Trees, Tree Creation
with Gini Index and Information Gain, IDE3 Algorithms, Applications and Performance Parameters.
Random Forest Classifier, Case Study on Regression and Classification for solving real world

problems.

UnitV

Unsupervised Machine Learning: Introduction, Types: Partitioning, Density Based. DBSCAN.
Distribution Model-Based, Hierarchical, Agglomerative and Divisive, Common Distance Measures,
K-Means Clustering Algorithms, Case Study on Clustering for solving real world problems.

Text Books:

1.

Sk W

Artificial Intelligence: A Modern Approach by Stuart J. Russell and Peter Norvig, Prentice
Hall.

Artificial Intelligence: Elaine Rich, Kevin Knight, Mc-Graw Hill.

Introduction to Al & Expert System: Dan W. Patterson, PHI.

Pattern Recognition and Machine Learning, Christopher M. Bishop

Introduction to Machine Learning using Python: Sarah Guido
\ /ﬁj
r v ﬂ(
\

Machine Learning in Action: Peter Harrington
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INTRODUCTION TO INTERNET OF THINGS (IOT)

3230121/2230121
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COURSE OBJECTIVES
e To understand basic terminology of Internet of Things.
e To understand technology behind interaction between things.

e To understand basic terminology of Internet of Things.

@ Unitl
Internet of things (1oT): Introduction, Evaluation of 10T concept, Definition, Key features

and components, IoT Building block, IoT Characteristics, Advantages and Disadvantages.

Unit II
loT Applications, IoT application structures and driver technologies

Telematics and Telemetry,

IoE, IIoT, V2V,

collection,
transmission, processing, managing, utilization phase,
Telematics vs I[oT, Machine-to-Machine communication, M2M vs IoT,

V2X.

Unit 111
[oT hardware and software,

of Cloud, Edge, Fog and Roof computing in IoT. Introduction

Study of IoT Sensors, Actuators, Wearable electronics,

Standard devices, Concept

. to communication, Components of communication system, Modes of communication,

Types of data transmission, [oT communication models : Device-to-Device, Device-toC loud,

Device-to-Gateway, and Back-End Data-Sharing, loT  Connectivity  and

Management.

Unit IV
Introduction to Internet and Networking Protoc

Introduction of WSN, RF wireless sensors, RFID, WiFi, Bluctooth,

ol, 10T protocols, Types of loT Networks,
[P Based Cellular

Networks & 3G, 4G.

UnitV
loT Challenges: Interoperability, Precision, Data volume and scalability, Internet
connectivity, IoT  Security: Security  vulnerabilities  in overall IoT system,
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Securityvulnerabilities at  different layers of loT architecture, [oT Privacy and Trust,
Standardization gap.

RECOMMENDED BOOKS
o Internet of Things from Hype to Reality, The Road to Digitization, Ammar Rayes andSamer
Salam, Second Edition, Springer

Internet of Things (1oT) Technology, Economic View And Technical Standardization,Etienne
Schneider, Version 1.0, ILNAS

o lnternet-of-Things  (1oT)  Systems  Architectures, Algorithms,  Methodologies,
DimitriosSerpanos and Marilyn Wolf, Springer

Data Communications and Networking, Behrouz A Forouzan, Fourth Edition, McGrawHill
Education

COURSE OUTCOMES

After completion of the course students would be able to:

CO1.explain basic terminology of Internet of Things.

CO2.illustrate the role of communication in IoT.

CO3.identify and use various protocols devices that are used in ToT.

CO4 classity networking, cloud and fog computing concept for data management.
CO5.investigate challenges, security and privacy.

CO6.discuss different IoT enabled techniques behind interaction between things.
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COMPUTER PROGRAMMING
3230122/2230122
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COURSE OBJECTIVES
e To develop the understanding of algorithms, programming approaches and program
documentation techniques.
e To study the concepts of procedural and object oriented programming.

e To design and implement basic programming solutions using programming constructs.

Unit 1
Introduction to Programming, Types of Computer Programming Languages, Program

Execution and Translation Process, Problem Solving using Algorithms and Flowcharts.
Introduction to C++ Programming: Data Types, Constants, Keywords, Variables,

Input/Output, Operators &Expressions, Precedence of Operators.

Unit 11
Control Statements and Decision Making: gotostatement, if statement, if-else statement,

nesting of if statements, switch statement, while loop, do...while loop, for loop, nesting of for
loops, break and continue statement. Function Basics, Function Prototypes, Passing Parameter
by Value and by Reference, Default Arguments, Recursion. Arrays: One Dimensional Arrays,

Multidimensional Arrays, Passing Arrays to Functions.

Unit III
Strings, Pointers, Structures and File Handling:Operations on Strings, Basics of Pointers &

Addresses, Reference Variable, Pointer to Pointer, Pointer to Array, Array of Pointers, Pointer
to Strings. Dynamic Memory Allocation using New and Delete Operators. Structures & Union,
Pointer to Structure, Self-Referential Structures. File Concepts, Study of Various Files and

Streams, Operations on Files.

Unit IV
Object Oriented Paradigm, Features of OOPS, Comparison of Procedural Oriented

Programming with Object Oriented Programming, Abstract Data Types. Specification of
Class, Visibility Modes, Defining Member Functions, Scope Resolution QOperator,
Constructors, its types, and Destructors, Creating of Objects, Static Data Member, Static

Member Function, Array of Objects, Object as Arguments, [nline Function, Friend Function.
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Polymorphism: Introduction, Type of Polymorphism: Compile Time Polymorphism & Run

Time Polymorphism, Function Overloading, Operator Overloading. Inheritance: Introduction,

Visibility Modes, Types of Inheritance: Single Level, Multilevel, Multiple, Hybrid, Multipath.

RECOMMENDED BOOKS

C++ How to Program, H M Deitel and P J Deitel, Prentice Hall.
Programming with C++, D Ravichandran, T.M.H.

Computing Concepts with C++ Essentials, Horstmann, John Wiley.
The Complete Reference in C++, Herbert Schildt, TMH.
Object-Oriented Programming in C++, E Balagurusam.
Fundamentals of Programming C++, Richard L. Halterman.

COURSE OUTCOMES

After completing this, the students will be able to:

CO1.identify situations where computational methods and computers would be useful.
CO2.develop algorithms and flowchart for a given problem.

CO3.understand the concepts of procedural programming.

CO4.explain the concepts of object oriented programming and its significance in the real world.
CO5.analyze the problems and choose suitable programming techniques to develop solutions.

CO6.develop computer programs to solve real world problems.
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Polymorphism: Introduction, Type of Polymorphism: Compile Time Polymorphism & Run

Time Polymorphism, Function Overloading, Operator Overloading. Inheritance: Introduction,

Visibility Modes, Types of Inheritance: Single Level, Multilevel, Multiple, Hybrid, Multipath.

RECOMMENDED BOOKS

C++ How to Program, H M Deitel and P J Deitel, Prentice Hall.
Programming with C++, D Ravichandran, T.M.H.

Computing Concepts with C++ Essentials, Horstmann, John Wiley.
The Complete Reference in C++, Herbert Schildt, TMH.
Object-Oriented Programming in C++, E Balagurusam.
Fundamentals of Programming C++, Richard L. Halterman.

COURSE OUTCOMES

After completing this, the students will be able to:

CO1.identify situations where computational methods and computers would be useful.
CO?2.develop algorithms and flowchart for a given problem.

CO3.understand the concepts of procedural programming.

CO4.explain the concepts of object oriented programming and its significance in the real world.

CO5.analyze the problems and choose suitable programming techniques to develop solutions.

CO6.develop computer programs to solve real world problems.
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- DIGITAL LOGIC DESIGN
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COURSE OBJECTIVES

e To understand the fundamental operating components of Digital Computers.

e To learn various number systems, boolean algebra employed in digital computers.

« To understand the concepts of counters, latches and flip-flops.

Unit 1
Introduction to Digital Electronics, Needs and Significance, Different Number System: Binary
Numbers, Octal and Hexadecimal Numbers, Conversions, Complement’s, Signed Binary

Numbers, Binary Arithmetic’s, Binary Codes: BCD, ASCII Codes.

Unit 11
Basic Theorems and Properties of Boolean Algebra, Boolean Functions, Boolean Relations.

Digital Logic Gates, De Morgan’s Theorem, Karnaugh Maps and simplifications.

Unit ITI
Combinational Circuits, Half Adder, Full Adder, Binary Adder-Subtractor, Binary Multiplier,

Comparator, Decoders, Encoders, Multiplexers.

UnitlV
Sequential Circuits, Latches, Flip-Flops: RS Latches, Level Clocking, D Latches, Edge-

triggered D Flip-flop, Edge-triggered JK Flip-flop, JK Master-slave Flip-flop: Registers. Shift

Registers, Counters, Ripple Counters, Synchronous Counters.

UnitV
Introduction to Memory, Memory Decoding, Programmable Devices: Programmable Logic

Array (PLA), Programmable Array Logic (PAL), SequentialProgrammable Logic Device
(SPLD), Complex Programmable Logic Device (CPLD), Field-Programmable Gate Array
(FPGA), Digital Logic Design: RTLand DTL Circuits, TTL.

RECOMMENDED BOOKS
o Digital Design, Morris Mano M. and Michael D. Ciletti, IV Edition, Pearson Education.
o Digital Electronics: Principles, Devices and Applications, Anil K. Maini, Wiley.
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After completion of the course students would be able to:

]

COl. explain the basic components and functional units to define computer architecture
CO2. explain different number systems and basic operations employed at machine level.
CO3. develop the understanding of combinational circuits.

CO4. analyse the basic concept of sequential circuits.

COS. compare and differentiate various memories used in Computers.

CO6. reducethe boolean functions to mitigate hardware complexity issues.
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COMPUTER NETWORKS AND PROTOCOLS
2230321

L T P Total Credits

2 | 1 - 3

COURSE OBJECTIVES

* Familiarize the student with the basic taxonomy and terminology of the computer networking &

Protocols.

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

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

9 congestion control.

ot llntrculuction: Computer Network Types, OSI Reference Model & TCP/IP Reference Mode,
Circuit Switching, Message Switching & Packet Switching, Frequency Division Multiplexing,
Wavelength Division Multiplexing & Time Division Multiplexing, ISDN, SONET.
Physical Layer : Data Transmission Modes, Network topologies, Line Coding, Synchronous &
Asynchronous Transmission, Transmission Medium- Guided & Unguided, Networking Devices,
Performance Criteria.
Unit-II
Data Link Layer: Introduction, Design Issues, Services, Framing, Error Control, Flow Control,
ARQ Strategies, Error Detection and Correction, Parity Bits, Cyclic 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 IEEE 802.5,HDLC.
Unit-ITI
Network Layer Protocols: Introduction, Design Issues, Services, Routing- Distance Vector
Routing, Hierarchical Routing & Link State Routing, Shortest Path Algorithm- Dijkstra's
Algorithm & Floyd—Warshall's Algorithm, Routing Protocols, Flooding, Connection Oriented &
Connectionless Service, IP Addressing,IPV4, IPV6, Internet Protocol Datagram, Fragmentation,
ICMP, IGMP.
Unit-1V
Transport Layer Protocols: Datagram Protocol (UDP) - Process To Process Communication.
Port Number, Socket Address, User Datagram, UDP Operation. TCP Services, Process To
Process Communication, Stream Delivery Service, Full Duplex Communication, Connection
Oriented Service, Reliable Service, TCP Features- Numbering System, Flow Control, Error

Control, Congestion Control , TCP Segment, Flow Control-Sliding Window Protocol, Silly

Wow 2 Prop v W
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Window Syndrome Error Control-Checksum, Acknowledgement, Retransmission, Congestion

Control.

Unit-V
Application Layer Protocols: Introduction, Design Issucs, Presentation Layer- Translation,
Encryption- Substitutions and Transposition Ciphers, Compression- Lossy and Lossless.
Session Layer — Dialog Control, Synchronization. Application Layer- Remote Login, File

Transfer & Electronic Mail. Domain Name System (DNS), Telnet, FTP, TFTP, Email Protocol:
SMTP, POP, IMAP.

RECOMMENDED BOOKS

e  Data Communication and Networking, Behrouz A. Forouzan, McGraw Hill.
y e Computer Networks, Andrew S. Tanenbaum, Pearson Education India.

o Computer Networks and Internets, Douglas E. Comer, Pearson India.

e TCP/IP Protocol Suite, B. A. Fourozan,Tata McGraw Hill

e Internetworking with TCP/IP, Douglas E. Comer, Publisher- PHI, New Delhi

e TCP/IP Illustrated by Richard Stevens, Publisher- Addison — Wesley.

COURSE OUTCOMES

After the successful completion of this course, the student will be able to:
COl. explain the fundamental concepts of computer network.

CO2. illustrate the basic taxonomy & terminologies of computer network protocols.
CO3. develop a concept for understanding advance computer network.

CO4. build the skill of IP addressing and routing mechanism.

CO5. predict the performance of computer network in congestion and internet.

. CO6. construct the network environment for implementation of computer networking concept.
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DESIGN & ANALYSIS OF ALGORITHMS

2230322 . _ i
FL \ T l P | Total Credits |
B G CLEC
|_2|1|21 s

COURSE OBJECTIVES

e To introduce the topic of algorithms as a precise mathematical concept.

e To study the techniques like recursion, divide and conquer, dynamic programming, greedy
approach, backtracking and branch and bound.

e To practice their skills on many well-known algorithms and data structures designed to solve

real-life problems.

Unit-I
Introduction to Computational Model: Algorithms and its Importance, Recurrences and
Asymptotic Notations, Mathematical Analysis of Non-Recursive and Recursive Algorithm,
Review of Sorting & Searching Algorithms, Basic Tree and Graph Concepts: B-Trees and
Traversal Techniques, Topological sort.

Unit-1I
Divide and Conquer Method: Introduction and its Examples such as Finding the Maximum
and Minimum, Binary Search, Merge Sort, Quick Sort and Strassen’s Matrix Multiplication and
Additional Real World Problems on Divide and Conquer.

Unit-111
Greedy Method: Introduction, Characteristics, Examples of Greedy Methods such as Single-
Source Shortest Paths, Minimum Cost Spanning Trees :Prims’s and Kruskal’s Algorithm,
Knapsack Problem, Dijkstra’sSingle Source Shortest Path Algorithm, Optimal Storage on
Tapes.

Unit-IV
Dynamic Programming: Introduction, The Principle of Optimality, Examples of Dynamic
Programming Methods such as — 0/1 Knapsack, Traveling Salesman Problem, Floyd's All Pairs
Shortest Path, Longest Common Subsequence and Reliability Design, Matrix Chain
Multiplication.

Unit-V
Backtracking: Concept and its Examples like 4-Queen’s Problem, Knapsack problem

Hamiltonian Circuit Problem, Graph Coloring Problem etc. Branch & Bound: Introduction
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and its Examples like - Traveling Salesperson Problem etc. NP-Completeness: Introduction,

Class P and NP, Polynomial Reduction, NP-Hard and NP- Complete Problems.

RECOMMENDED BOOKS

Fundamentals of Computer Algorithms, Horowitz &Sahani, Universities press.
Introduction to Algorithms, Coremen Thomas, Leiserson CE, Rivest RL, PHI.
Design & Analysis of Computer Algorithms, Ullmann, Pearson.

Algorithm Design, Michael T Goodrich, RobartoTamassia, Wiley India.

COURSE OUTCOMES

After completion of this course, the students would be able to:
COl. demonstrate a familiarity with major algorithms and data structures.

CO2. idenify important algorithmic design paradigms and methods of analysis.
CO3. analyze the performance of algorithms.

CO4. compare variousalgorithm design techniques.
CO5. select the design technique to solve any real world problem.
CO6. design efficient algorithm using various design techniques.
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COMPUTER GRAPHICS & MULTIMEDIA
2230323

L T P Total Credits

2 1 2 4
COURSE OBJECTIVES st e

e  To become familiar with computer graphics techniques and display devices.
« To enhance the proficiency in image representations, 2D and 3D graphics transformations.

e To develop awareness with various illumination. color models and multimedia system.

o 1Intrn:uductmn to Computer Graphics: Interactive Computer Graphics. Application of
Computer Graphics, Random and Raster Scan Displays, Storage Tube Graphics Display.
Calligraphic Refresh Graphics Display, Flat Panel Display. Refreshing, Flickering. Interlacing.
Resolution, Bit Depth, Aspect Ratio etc.

Unit-I1
Scan Conversion Technique: Image representation, Line drawing: DDA, Bresenham's
Algorithm. Circle Drawing: Mid-Point, DDA, Bresenham’s Circle Generation Algorithm.
Ellipse Generation Algorithm, Curves: Parametric Function. Bezier Method. B-Spline Method.

Unit-1I1
2D & 3D Transformations: Translation, Rotation. Scaling, Reflection. Shearing. Inverse

Transformation, Composite Transformation. World Coordinate System. Viewing

Transformation, Representation of 3D object on Screen, Parallel and Perspective Projections.
Unit-IV
Clipping: Point clipping, Line Clipping, Simple Visibility Line Clipping Algorithm. Polygon

Clipping, Hidden Surface Elimination: Z- Buffer algonithm and Painter’s Algorithm, Area
Filling, BasicIllumination Models: Diffuse Reflection, Specular Reflection. Phong Shading.
Gouraud Shading, Color Models: RGB, YIQ, CMY, HSV.

Unit-V
Multimedia System: An Introduction. Multimedia hardware and software, Mulumedia

System Architecture, Multimedia Applications and evolving technologies, Mulumedia
Authoring. Data & File Format standards, Sampling; Compression standards, Compression

through spatial and temporal redundancy.

RECOMMENDED BOOKS
« Donald Hearn and M.P. Becker: Compulur Graphics, PHI Publication l
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 FoleyVandam, Feiner, Hughes: Computer Graphics principle and Practice
¢ Rogers:Principles of Computers Graphics, TMH
« Sinha and Udai: Computer Graphics, TMH

e e e .

« Prabhat K. Andleigh, Kiran Thakrar : Multimedia Systems Design, Prentice Hall PTR

COURSE OUTCOMES

After completion of the course students will be able to:

CO\. explore various display devices and applications of computer graphics,

CO2. illustrate various scan conversion techniques like line, circle, curve and shape drawing

algorithms.

$ CO3 apply 2-dimensional, 3-dimensional transformations and projections on images.

CO4. classify methods of image clipping and various algorithms for line and polygon clipping.

COS5. apply appropriate filling algorithms, hidden surface elimination algorithm on images.

CO6. summarize various color models, shading methods and multimedia system.
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OPERATING SYSTEM
2230324

L T P Total Credits
2 1 - 3

COURSE OBJECTIVES

To provide basic knowledge of computer operating system structures and functioning.

To compare several different approaches to memory management, file management and
process management.

To understand various problems related to concurrent operations and their solutions.

Unit I

Basics of Operating System: Generations, Types, Structure, Services, System Calls, System
Boot, System Programs, Protection and Security.
Unit II

Process Management: Process Concepts, Process States, Process Control Block, Scheduling-
Criteria, Scheduling Algorithms and their Evaluation, Threads, Threading Issues.

Unit 1T
Process Synchronization: Background, Critical-Section Problem, Peterson's Solution.
Synchronization Hardware, Semaphores, Classic Problems of Synchronization, Monitors.
Deadlock:System Model, Deadlock Characterization, Deadlock Prevention, Detection and
Avoidance, Recovery from Deadlock.

Unit IV
Memory Management:Main Memory, Swapping, Contiguous Memory Allocation, Paging.

Structure of Page Table, Segmentation, Virtual Memory, Demand Paging, Page Replacement
Algorithms, Allocation of Frames, Thrashing.

UnitV
Storage Management:Mass-Storage Structure, Overview, Disk Structure, Disk Attachment.

Disk Scheduling.
File System Interface:The Concept of a File, Access Methods, Directory Structure. File

System Structure, Allocation Methods, Free-Space Management.

RECOMMENDED BOOKS

e Operating System Concepts, Silberschatz, Ninth Edition, Willey Publication.
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e Operating Systems, internals and Design Princip_'.g, Slallings_, Seventh Edition, Pearson

Publication.

e Modern Operating Systems, Tanenbaum, Fourth Edition. Pearson Publication.

COURSE OUTCOMES
After the successful completion of this course, the student will be able to:
COl. tell the basic concept of operating systems.

CO2. explain the working procedure of the operating system.

CO3. analyze the various operating system problems and issues.

CO4. develop the solutions for various operating system problems and issues.
COS5. measure the performance of various scheduling and allocation techniques.

CO6. test the working of various scheduling and allocation techniques.
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DISCRETE STRUCTURES
160511
T _ 1 - T = |
LT ]| P LTotaI Credits |

COURSE OBJECTIVES

L]

To perceive the knowledge of basic algebra

To describe function and its relation

To familiarize propositional logic

To know about the graph theory and its application in computer engineering

To familiarize the discrete numeric function and generating function

Unit-l

Unit-1l

Unit-IN

Unit-Iv

Unit-V

Finite and Infinite Sets, Mathematical Induction, Principles of Inclusion and Exclusion,
Multisets, Functions and Relations, Binary Relations, Equivalence Relations and Partitions,

Partial Ordering Relations and Lattices, Chains, Pigeonhole Principle.

Prepositional Logic, Syntax, Semantics of ATF (Atomic Formula), WFF (Well Formed

Formula’s),Validity and Satisfiability of WFF by Quine’s Method, Normal and Closure Form of

Prepositional Calculus.

Introduction and Basic Terminology of Graphs, Planner Graphs, Multi-Graphs and Weighted
Graph, Shortest Path in Weighted Graph, Introduction to Eularian Paths and Circuits,
Hamiltonian Paths and Circuits, Introduction to Trees, Rooted Trees, Path Length in Rooted

Trees, Spanning Trees and CutTrees.

Introduction to Discrete Numeric Functions and Generating Functions, Introduction to
Recurrence Relations and Recursive Algorithms, Linear Recurrence Relations With Constant

Coefficients, Homogeneous Solutions, Particular Solutions and Total Solutions.

Introduction to Group, Subgroups, Generations and Evaluation of Power, Cosets and
Lagrange’s Theorem, Group Codes, Isomorphism and Automorphism, Homomorphism and

Normal Sub Groups, Ring, Integral Domain and Field.
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RECOMMENDED BOOKS

e J. Tremblay and Manohar: Discrete Mathematical Structures with Application to Computer
science. NarsinghDeo: Graph Theory.

Kenneth Rosen: Discrete mathematics and its applications (6th edition).2006. McGraw-Hill
e C.Liu, D. Mohapatra: Elements of Discrete Mathematics. 2008. Tata McGraw-Hill.
T. Koshy: Discrete mathematics with applications.2003. Academic Press.

J. Hein: Discrete structures, logic and computability.2009. Jones & Bartlett Publishers.

COURSE OUTCOMES

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

COl1. explain the basic concept of set theory, prepositional logic, graph theory, discrete numeric function
and algebraic structure.

CO2. illustrate the knowledge of course content and distinguish between them in terms of their applications.

C03. identify the concepts of graph and tree for solving problems in the computer science.

CO4. apply the concepts of studied topics with suitable technigue faced in engineering problems

COS. analyze the set theory, prepositional logic, graph theory, discrete numeric function and algebraic
structure to examine the real world problem.

CO6.

build analytical skill and interpret applications of engineering beneficial in real time troubleshooting.
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THEORY OF COMPUTATION
230503

L {T |VF' Total Credits |
1 T 4 _]

2

—

COURSE OBIJECTIVE

e Tounderstand computability, decidability, and complexity through problem solving.

e To analyse and design abstract model of computation &amp; formal languages

e To understand and conduct mathematical proofs for computation and algorithms.

Unit-1
Introduction of Automata Theory: 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-11
Types of Finite Automata: Non Deterministic Finite Automata (NDFA), Deterministic finite automata 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-1ll
Grammars: Types of grammar, context sensitive grammar, and context free grammar, regular grammar
Derivation trees, ambiguity in grammar, simplification of context free grammar, conversion of grammar to
. automata machine and vice versa, Chomsky hierarchy of grammar, killing null and unit productions. Chomsky

normal form and Greibach normal form.

Unit-IV
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 multidimenrsional

Turing machine, N-P complete problems. Decidability and Recursively Enumerable Languages. decdability

decidable languages, undecidable languages, Halting problem of Turing machine & the post correspondence

problem.

RECOMMENDED BOOKS

e Introduction to Automata Theory Language & Computation, Hopcroft & Ullman, Narosa Publication.
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Element of the Theory Computation, Lewis &Christors, Pearson.

Theory of Computation, Chandrasekhar & Mishra, PHI.
Theory of Computation, Wood, Harper & Row.

Introduction to Computing Theory, Daniel I-A Cohen, Wiley.

COURSE OUTCOMES

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

Cco1.
Cco2.
Co3.
Cco4.
COos.

CO6.

explain the basic concepts of switching and finite automata theory & languages.

relate practical problems to languages, automata, computability and complexity.

construct abstract models of computing and check their power to recognize the languages.

analyze the grammar, its types, simplification and normal form.

interpret rigorously formal mathematical methods to prove properties of languages, grammars and
automata.

develop an overview of how automata theory, languages and computation are applicable in

engineering application.
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SOFT COMPUTING TECHNIQUES
230505

L il P ‘ Total Credits ||
| |
3| - - ‘ 3

COURSE OBJECTIVES

To provide the student with the basic understanding of neural networks and fuzzy logic fundamentals,

Program the related algorithms and Design the required and related systems.

To understand the fundamental theory and concepts of neural networks, several neural network

paradigms and its applications.

To understand the basics of an evolutionary computing paradigm known as genetic algorithms and its

application to engineering optimization problems.

Unit-l

Unit-ll

Unit-lll

Unit-IV

Unit-V

Introduction to Soft Computing: Soft Computing v/s Hard Computing, Basic models of Artificial Neural Networks,
Terminologies of ANNs McCulloch-Pitts Neurons, Linear Separability, Hebb Network, Supervised Learning

Networks: Introduction, Perceptron Networks, Back Propagation Networks, Radial Basis Function Networks,

Hopefield networks.

Fuzzy Set Theory: Fuzzy Sets, Fuzzy Membership Functions, Operations on Fuzzy Sets, Fuzzy Relations, Fuzzy
rules, Fuzzy Reasoning, Defuzzification: Lembda-Cuts for Fuzzy sets (Alpha-Cuts), Lembda-Cuts for Fuzzy

Relations. Fuzzy Inference System: Introduction, Mamdani Fuzzy Model, Takagi-Sugeno Fuzzy Model.

Evolutionary Algorithm: Traditional optimization and Search Techniques, Basic Terminologies in GA, Operators in
Genetic Algorithm, Stopping Condition for Genetic Algorithm Flow, Classification of Genetic Algorithm,

Comparison with Evolutionary algorithm, Application of Genetic algorithm.

Introduction to Nature-Inspired Optimization Algorithms: Particle Swarm Optimization (PSO) Algorithm,
Differential Evolution (DE) Algorithm, Artificial Bee Colony (ABC) Algorithm, Ant Colony Optimization (ACO)

Algorithm, Cuckoo Search (CS), Firefly Algorithm (FA), Immune Algorithm (IA), Grey Wolf Optimization (GWO),
Spider Monkey Optimization.

Hybrid Soft Computing Technlques: Introduction, Neuro-fuzzy Hybrid system, Adaptive Neuro fuzzy inference

system(ANFIS), Genetic Neuro Hybrid system, Application of Soft Computing Techniques.
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RECOMMENDED BOOKS

Principles of Soft Computing, S. N. Sivanandam and S. N. Deepa , Wiley Neural Networks, Fuzzy Logic
and Genetic Algorithms: Synthesis and Applications- S. Rajasekaran&amp; G.A. VijayalakshmiPai, PHI.

Introduction to Soft Computing Neuro-Fuzzy and Genetic Algorithms, Samir Roy and Udit Chakraborty,
Pearson.

Neural Networks and Learning Machines-Siman Haykin PHI.
Fuzzy Logic and Engineering Application, Tomthy Ross, TMH.
Evolutionary Optimization Algorithms, D. Simon (2013), Wiley.

Fundamentals of Natural Computing: Basic Concepts, Algorithms, and Applications, L. N. de Castro
(2006), CRC Press.

@ COURSE OUTCOMES

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

COo1.
Co2.
CO3.
Co4.
COs.
Coe6.

define basic concepts of neural network and fuzzy systems.
compare solutions by applying various soft computing approaches on a given problem.
develop and train different supervised and unsupervised learning.

classify various nature inspired algorithms according to their application aspect.

compare the efficiency of various hybrid systems.

design a soft computing model for solving real world problems.




MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR (M.P.), INDIA
Frera Aot vd faser I, Jaraas (A.9.), #ed

A GOVT. AIDED UGC AUTONOMOUS INSTITUTE, AFFILIATED TO R.G.P.V. BHOPAL (M.P.), INDIA
NAAC ACCREDITED WITH A++ GRADE

Centre for Internet of Things

DATA SCIENCES IN 10T
230502

L T P | Total Credits |

3 | =12 4 |
COURSE OBJECTIVES
e Tounderstand the key technologies in analytics for loT.
e Tounderstand the loT data and requirement of analysis.
e To gain practical, hands-on experience with statistics programming languages, toals.
Unit-|
Introduction to Data Analytics: Defining loT Analytics and Challenges: The situation, Defining loT analytics, loT
analytics challenges, Business value concerns, loT Analytics for the Cloud. Types of Analytics: Streaming Analytics,
Spatial, Time Series and Prescriptive Analytics.
Unit-1l
Data Collection: Getting to know your data, Types of Data, Data collection strategies, Data Pre-processing, Feature
engineering with 10T data, Exploratory Data Analytics, Descriptive Statistics, Mean, Standard Deviation, Skewness
and Kurtosis.
Unit-1ll
Data Visualization and Representation: Model Development Simple and Multiple Regression, Model Evaluation
using Visualization, Residual Plot, Distribution Plot, Polynomial Regression and Pipelines, Measures for In-sample
Evaluation, Prediction and Decision Making, Box Plots, Pivot Table, Heat Map.
Unit-1V
Strategies to Organize Data for Analytics: Linked Analytical Datasets, Linking together datasets, Managing data
lakes, Data retention strategy, Economics of loT Analytics, Cost considerations for [oT analytics, Thinking about
revenue opportunities, The economics of predictive maintenance example, Data Analytics Life Cycle
Unit-V
Application of Analytics in loT: loT based applications, Healthcare, Marketing, Finance, Smart cities, Cyber security.
video surveillance, Agriculture and Weather Forecasting and other domains; Real Time loT based data analysis
RECOMMENDED BOOKS:
e JojoMoolayil, “Smarter Decisions : The Intersection of loT and Data Science”, PACKT, 2016.
e Cathy O'Neil and Rachel Schutt , “Doing Data Science”, O'Reilly, 2015
e David Dietrich, Barry Heller, Beibei Yang, “Data Science and Big data Analytics”, EMC 2013
@

Andrew Minteer, Analytics for the Internet of Things “loT” (1 ed.), Packt Publishing, 2017. ISBN 978-
1787120730,
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HwaiyuGeng, Internet of Things and Data Analytics Handbook (1st st ed.), Wiley, 2017. ISBN 978-
1119173649,

COURSE OUTCOMES

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

Cco1.
coz.
Cos.
Co4.
Cos.
Caoe.

define the fundamentals of data science and its importance.

classify the evolution, roles, stages in data science projects.

analyze the pre-processing and data reduction strategies.

explain the different data visualization and representation techniques.

evaluate the performance of algorithms in data science.
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EMBEDDED SYSTEM & IOT
230504

L T P Total Credits

-

3 ? 4
| |
COURSE OBJECTIVES
® Tounderstand the concept of embedded system, microcontroller, different components of micracontroller and
their interactions
L

To learn ARM microcontrollers to perform various tasks.

. ® To understand the key concepts of embedded syster

s such as 1/O, timers, interrupts and interaction with
peripheral devices.

Embedded and Microcontroller Concepts: Introduction to embedded processors, Application Areas, Categories of

EFR

embedded processors, Hardware architecture, Software architecture, Application software, Communication

software, Introduction to Harvard & Von NeumnannArchitectures, CISC & RISC Architectures

Unit-l|

Embedded Serial Communication: SPI, SCI (RS232, RS485), 12C, CAN, Field-bus (Profibus), USB. Cormmunicatior
under loT: loT Protocol: MQTT, CoAP, XMPP and AMQT, loT Communication Models, 10T Communicat on
Technologies: Bluetooth, BLE, Zig-Bee, Zwave, NFC, RFID, LiFi, Wi-Fi, Interfacing of Comrmunication Technologies,
Embedded Programming.

Unit-ll
ARM: ARM design philosophy, data flow model and core architecture, registers, program status register,
. instruction pipeline, interrupts and vector table, operating modes and ARM processor farnilies Instruction Sets:
Data processing instructions, addressing rodes, branch, load, store instructions, PSR instructions, and conditional

instructions.

Unit-IV
Raspberry Pi: Raspberry Pi board and its processor, Programming the Raspberry P, Communication facilities on

Raspberry Pi (12C, SPI, UART), Interfacing of sensors and actuators.

Unit-V
Intel Galileo or Edison microprocessors for Embedded System and loT, Application-specific integrated circuit

(ASIC), Application-specific standard parts (ASSPs), Systern-on-Chip (SoC), Field-Programmable Gate Arrays
(FPGA), Single Board Computers (SBC).

!
RECOMMENDED BOOKS | - BUV %’;{)\ W /@ /p’ \% :
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Muhammod Ali Mazidi, Rolin D. Mckmlay& Danny Sansey “pIC Microcontroller and Embedded System
SPI, UART using Assembly & C for PICI8," Pearson International Edition, 2008,

A. N. Sloss, D. Symes, and C. Wright, "ARM System Developer's Guide: Designing and Optimizing System
Software", Elsevier, 2008,

$. Monk, “Programming the Raspberry Pi
John .B. Peatman, “Design with PIC Microcontroller”, Prentice Hall, 1997.

SteaveFurber, "ARM system-on-chip architecture”, Addison Wes1ey, 2000.

" McGraw-Hill Education, 2013

COURSE OUTCOMES

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

COol.
coz.
C0o3.
Cco4.

COS.
CO6.

define the basic concepts of embedded systems and microcontroller.

explain the architecture and advanced features of embedded processors and microcontrollers.

utilize the PIC/ARM processor registers, instruction pipeline, interrupts and architecture.

examine the instructions, addressing modes, conditional instructions and programming of advanced
embedded processors and microcontrollers.

analyze the architectures, instructions, interfacing and applications of Raspberry Pi board.

elaborate the advanced intel Galileo or Edison microprocessors for embedded systems for loT.
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Pemd 1357

OPTIMIZATION METHODS IN ENGINEERING
230731

L|T P | Total Credili\

3 |- |- 3J

COURSE OBJECTIVE

« To provide basic understanding of constraints optimization.

o To understand the fundamental theory and concepts of single and multivariable
optimization.

. e To understand the basics of an evolutionary computing paradigm known as genetic

algorithms and its application to engineering optimization problems.

Unit-I
Introduction to optimization: Optimal Problem Formulation, Design Variables,

Constraints, Objective Function, Variable Bounds, Engineering Optimization Problems,

Classification of Optimization Algorithms.

Unit-11
Single-variable optimization algorithm: Bracketing methods, Region elimination
methods; Interval halving method, Fibonacci search method, Point-estimation method;
Successive quadratic estimation method. Gradient-based methods: Newton-Raphson

method, Bisection method, Secant method.

Unit-III
Multivariable optimization algorithm: Optimality criteria, Unidirectional search,

Direct search methods: Evolutionary optimization method, Simplex search method, Hooke-

Jeeves pattern search method.

Unit-1V
Constrained optimization algorithm: Kuhn Tucker Condition, Rosen’s Gradient

projection method, Penalty function method.

Unit-V
Evolutionary optimization algorithms and its applications: Genetic  Algorithm,
Differential Evolution and Particle Swarm Optimization, Application of optimization

techniques in engineering design problems.

YT A X
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RECOMMENDED BOOKS

» S S. Rao, Engincering Optimization- Theory and Practice, New Age International,
1996.

» Kalyanmoy Deb, Optimization for Engineering Design, Algorithms and Examples.
Prentice Hall, 1995.

= Kalyanmoy Deb, Multiobjective Optimization Using Evolutionary Algorithms, Wiley.

« Introduction to Soft Computing Neuro-Fuzzy and Genetic Algorithms, Samir Roy and
Udit Chakraborty, Pearson

» Principles of Soft Computing, S. N. Sivanandam and S. N. Deepa , Wiley Neural

. Networks, Fuzzy Logic and Genetic Algorithms: Synthesis and Applications- S.

Rajasekaran & G.A. Vijayalakshmi Pai, PHI

COURSE OUTCOMES

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

CO1. define the basic of optimization algorithms.

CO2. classify the concept of evolutionary optimization techniques.

CO3. make use of single and multivariable optimization.

CO4. apply the concepts of optimization in engineering design problems.
COS5. compare various evolutionary optimization techniques.

CO6. adapt optimization techniques for real world problems.

\ Msy A D) W ”r\
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PATTERN RECOGNITION
230733

L|T l P | Total Credits

3 - - 3

COURSE OBJECTIVE
e To analyse the usability of image processing application.
« To choose appropriate ML algorithms for specific application.

e To understand the implementation of python in the real-world application.

Unit-I
Introduction to pattern Recognition: Overview of Pattern Recognition, Applications
of Pattern Recognition, Pattern Recognition Techniques, Challenges in Pattern

Recognition.

Unit-1I
Data Pre-processing Types of Data, Data Acquisition Techniques, Data Pre-
processing Techniques, Image Enhancement Techniques, Feature Selection and

Extraction Techniques, Feature Scaling and Transformation, Feature Extraction.

Unit-111
Introduction to Deep Learning, Neural Networks and Convolutional Neural
Networks, Deep Learning, Transfer Learning, Feature Fusion Techniques, Hyper-

parameter Optimization, Ensemble Methods in Pattern Recognition.

Unit-1V
Implementation: Overview of Object Detection and Segmentation, Feature-Based
Object Detection, Deep Learning-Based Object Detection, Image Segmentation

Techniques.

Unit-V
Application: Introduction to Time Series Analysis, Applications of Time Series Analysis
in Real-world application, Time Series Analysis Techniques, Time Series Analysis.



RECOMMENDED BOOKS

« Pattern Recognition and Machine Learning by Christopher Bishop.

« Deep Learning by lan Goodfellow, Yoshua Bengio Aaron Courville, 2016.
o Deep Learning with Python by Francois Chollet.

COURSE OUTCOMES
After completion of the course, students would be able to:

COl. explain the basic principle of image processing

CO2. apply the advance pattern recognition algorithms on images

CO3. analyse the potential of basic image processing

CO4. compare different pattern recognition algorithms on different domain
CO5. develop the real world application of pattern recognition

CO6. design basic programming structure for image processing using python

v P9
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SMART GRID  ( 230732)

LT P ]Tntul Credits

1] 3

COURSE OBJECTIVES
« To understand the significance of Smart Grid in electrical power system.

« To know basics of WAMS and understanding the concept of Communication

Technology for Smart Grid.

¢ To understand the importance of Distributed Energy Resources

Unit-1
Introduction to Smart Grid: Evolution of Electric Grid, Concept, Definitions,

Need and Functions of Smart Grid, Opportunities & Barriers of Smart Grid,

Difference between conventional & smart grid.

Unit-11
Smart Grid Measurement and Automation: Wide Area Monitoring Systems
(WAMS), Phasor Measurement Units (PMU), Smart Meters — Key Components
of Smart Metering, Smart Appliances, Advanced Metering Infrastructure (AMI).

Unit-111
Information and Communication Technology for Smart Grid: Classification
of Power System Communication according to their functional requirements,
Communications Infrastructure and Protocols for Smart Metering, Smart Grid

Communication Technologies — Wireless and Wired, Smart Grid Cyber Security.

Unit-1V
Distributed Energy Resources: Sustainable Energy Options for the Smart Grid,
Issues Associated with Sustainable Energy Technology, Concept of micro grid,

need & applications of micro grid, formation of micro grid, protection & control

of micro grid.

7 5]\,& . W/}* P A ﬁ N = \/,k
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IoT in Smart Grid: Smart Melers, Automatic Meter Reading (AMI), Advanced

Metering Infrastructure (AMI), Real Time Pricing, Smart Appliances, Smart

sensors: home & building automation, substation automation, plug in hybrid

electric-vehicles (PHEV), Electric Vehicles and Plug-in Hybrids, Impact of

PHEV on the Grid.

RECOMMENDED BOOKS

Salman K. Salman, Introduction to the Smart Grid: Concepts, Technologies and
Evolution, The Institution of Engineering and Technology (IET).

Janaka Ekanayake, Kithsiri Liyanage, Jianzhong Wu, Smart Grid: Technology
and Applications, John Wiley & Sons.

James Momoh, Smart Grid: Fundamentals of Design and Analysis, John Wiley &
Sons, IEEE Press.

Smart Grids, Infrastructure, Technology and Solutions, S. Borlase, CRC Press.

2013, 1% Edition.
Renewable and Efficient Electric Power System, G. Masters, Wiley—IEEE Press,

2013, 2™ Edition.
Ali Keyhani, Design of smart power grid renewable energy systems, Wiley IEEE.

COURSE OUTCOMES

After completion of the course students would be able to:

COl.
co2.
CO3.

COA4.
COs.

CO6.

recognize the concept of smart grid and its advantages over conventional grid.
assess the role of automation and digitization in Transmission and Distribution.
learn various sensing technologies, networking and communication technologies
involved with the smart grid.

analyse Smart grids and Distributed energy resources (DER).

infer the basics of Electric Vehicles.

recognize applications of loT in Smart Grid

%& (‘)(é/(d%’” FY NV Q%
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Summary of Board of Studies (BoS)

Courses where revision was carried out

(Course/subject name) S

Discrete Structurcs 2305017240501 28/05/2022 02/06/2023 12.5% ITEMIT- 10 06

Board of Studies (BoS) in Information Technology held on 02" June 2023
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Summary of Board of Studies (BoS)

Course Focusing on Employability/Entrepreneurship/Skill Development

NAAC Accredited Institute affiliated to RGPV, Bhopal)

for loT boards.

. Course/subject name Course Cﬁﬂ_e / 1 hay
o This course provides the knowledge how information spreads through society;
Social Network 160763 robustness and fragility of networks; algorithms for the World Wide Web;
Analysis prediction and recommendation in online social networks; representation learning ITEMIT - 05 - 03
for large networks; etc.
) This coursc provides an in-depth understanding of terminologics and the core
Big Data Computing 160765 concepts behind big data problems, applications, systems and the techniques, that ITEMIT - 05 03
' underlie today's big data computing technologies.
The course provide a comprehensive coverage of theory and computation related
Compuier Vision 160766 to imaging geometry, scene understanding, exposure to clustering, classification ITEMIT - 05 03
and deep learning techniques.
This course provides the knowledge of traditional Machine Learning approaches,
¢.g. Bayesian Classification, Multilayer Perceptron etc. and then move to modern
' Deep Learning [ 60764 Deep Learning architectures like Convolutional Neural Networks, Auto encoders ITEMIT -05 03
|_, etc. so that student can apply Deep Learning techniques to solve various real life
problems.
Robotics System and 240504 This subject will give knowledge of robotics system and its control, Students can
Control use subject knowledge to understand the working of small robots. That knowledge
is essential for Al and robotics engineers. That will improve skills towards current ITEMIT - 09 06
requirements of companies.
Data Scicnce using 12/240502 This subject will provide skills to the students by understanding exemplary models on ITEMIT-09 06
Python 1605 various real time applications,
Embedded System & ToT 30504 With embedded systems and IoT students will gain skill of various micro controllers used ITEMIT - 09 06

Board of Studies (RoS) in Information Technology held on 027 June 2023
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: ) . Analytics in IoT will provide skills to the students by understanding exeraplary models on ITEM IT - 09 06
Data Sciences in [oT 230502 various real time applications.
As we know that, most of the companies use soft computing algorithm to build Al
Soft Computing 160515/230505/ | based projects. So here students can learn and apply subject knowledge of soft ITEM IT - 09 06
Techniques 240505 computing techniques to analyze real problems and apply that to solve the
problems.
Reinfar t This course model the trial-and-error learning process that is needed in many
im r.nc,emen ITO723H1 problem situations where explicit instructive signals are not available. It has roots ITEMIT - 08 04
Lcarming in operalions research, behavioural psychology and Al
o 2240325/ . . )
Design and Thinking 240325 Students to learn basic prototyping skills needed to develop modules needed for '
£ 2270326/ ITEMIT - 13 07
I.ab 2980326 Industry 4.0

Board of Studies (BoS) in Information Technology held on 02 June 2023
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Summary of Board of Studies (BoS)

New Courses

" {Course/subject name)

Cour_sé Code

Optimization Mcthods in
Engincering

160731/
230731

T]ns course is usefu] fo enrlch the concepts of optimization and its applications for

solving the different engineering design problems. The course provides detailed
exposure regarding the conventional and evolutionary optimization techniques.
This course finds the application in various engineering domains and may help in
developing the interdisciplinary research skills.

ITEMIT - 04

02

Rabot Operating System

240731

The ROS (Robot Operating System) course provides a thorough overview of
the ROS architecture and principles. It will be useful to understand how to
use ROS tools and frameworks to connect sensors, create control algorithms,
and simulate robot behaviour.

ITEMIT - 04

02

Smart Grid

230732

This course provides exposure to the topics including grid evolution, Wlde
Area Monitoring System, renewable sources integration, Encrgy Storage and
[oT applications in smart grid. This course is important as it covers various
aspects of new and trending technologies, which are useful in terms of future
perspectives in order to enhance the skills and employability.

ITEMIT - 04

02

Humanoid, Roboiics

240732

This course will assist in developing a thorough grasp of humanoid robot
design, components, and functionality. It will aid in the investigation of
human-robot interaction strategies, with a particular emphasis on designing
intuitive interfaces and behaviours to promote successful communication
between humans and humanoid roboets.

ITEMIT-04 .

02

Pattern Recognition

160732/
230733
240733

The course provide a detailed overview related to feature extrzction techniques,
representation of patterns in feature space and statistical, nonparametric and neural
network technigques for pattern recognition.

ITEMIT - 04

02

Google Cloud Computing
Foundations

{60762/
230761

The course provide a detailed overview of concepts covering cloud basics, big data,
and machine learning and where and how the Google Cloud Platform fits in.

ITEMIT- 05

03

Statistical Learning For
Reliability Analysis

240761

This course provide a wide range of statistical learning approaches related to data
sampling, hypothesis testing, statistical inference with both parametric and non-
parametric methods, dealing data with one or more population, variance analysis, t-
testing, likelihood estimation, etc.

ITEMIT - 05

03

" Board of Studies (BoS) in Infbnﬁafian Technology held on 02% June 2023
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This course is vital in today's tech-driven world. It enables staying at the forefront

i o of innovation, offers lucrative career opportunities, and ensures competitiveness in
loT and Its Applications 910203 the job market as companies actively seek IoT professionals for developing and ITEMIT - 06 03
implementing cutting-edge solutions.
: . 270501/ Basic concepts and techniques of information retrieval for extracting knowledge
Information Retricval 580501 from the Wel]:i g g ITEMIT - 10 06

Bourd of Studies (BoS) in Information Technplogy freld on 02" June 2023
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Feedback on curriculum received from stakeholders: Analysis & ATR

Stakeholder

“n

No. of responses

661

16

53

67

i
b - —

Link of Analysis

hiltps:fidow s, ;_mmk Com- dm.u:mnt dAg

hitps:idocs. povele.com/documentid/ 1 ]

Skoely dH“ EUO?l,thWki’cdit

2e2GWiPkHIj-
Sk6e[VdHWELO7UAW Whiedit

hitps://docs. google.convdocument/
/1 e GWIPKHJj-
SkoelYdHWEJOTURWWE/edit

https://docs.google com/document/
d/1Jgg2 GWiPkH ;-

Sk6elYdHwWEUOTUNW Wk/edir

ATR Link

hlips:/idocs. soomie.com/document/d/11)

hitps://docs. roogie.comddocument/d/11)

a2 GWiPkil]j-
Skoe) Y JISwEUO7TURW Wiiedit

s GWIPKH]|-
SkoelY dHwEVOTURW Wi/edit

hitps://does.google.com/document/
& I gu2 GWPIH -
Sk6e[VAHwWEL QUKW Wk/edit

https://docs.goople comidocument/

&1 g2 GWiPKkH )}-

Sk6el YAHWEUO7UhW Wk/edit

Link showing Excel sheet
of Google Form details of
stakeholders

hitps:#/drive.coogle com/drive/folders/]
wmTaDEVIR KEhMHea7GFUAIGXIG

hitps://docs.google.com/spreadsheets/d/
LqUbGO4-

OxB P usp=share_link

Wyl vOervI7lenjzPsm_pbsw/edit?usp=s
liare_link&ouid=10355593018 3400298
166 &ripo=true & sd=true

Aiumni FB responses

Employer FB responses

Board of Studies (BoS) in Information Technolagy held on 02* June 2023
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Date: 2" June 2023

ine m
| were present.

:I I. | Dr. Akhilesh Tiwari, Professor & Head Chairman
| Dr. Surya Prakash _
'; Discipline of Computer Science and External Member (Academics)
Il 2, Engineering, School of Engineering, (Nominee of Hon’ble Vice
'. Indian Institute of Technology Indore Chancellor RGPV Bhopal)
| Indore-453552, Madhya Pradesh, India
| | 3. | Dr.Deepak Garg External Member (Academics)
} Vice-Chancellor, SR University, Telangana
| Dr. Nisha Chaurasia, Assistant Professor, External Member (Alumnus)
!| 4. | Department of Information Technology,
! Dr. B. R. Ambedkar National Institute of Technology,
: Jalandhar (Punjab)
: Dr. Vivek Tiwari, Department of Computer Science [nvitee Member (Academics)
| 3. | Engineering, International Institute of Information
: Technology, Naya Raipur (INT-NR)
|_6. | Dr. Sanjiv Sharma, Assistant Professor Member
7. | Mr. Vikas Sejwar, Assistant Professor Member
8. | Mr. Abhilash Sonker, Assistant Professor Member
9. | Ms. Neha Bhardwaj, Assistant Professor Member
' 10, | Dr. Saumil Maheshwari, Assistant Professor Member
| 11. | Dr. Vikram Rajpoot, Assistant Professor Member
\ 12. | Dr. Dhananjay Bisen, Assistant Professor Member
113. [ Dr. Tej Singh, Assistant Professor Member
' 14. | Dr. Pawan Dubey, Assistant Professor Member
'15. | Dr. Abhishek Dixit, Assistant Professor Member
'16. | Dr. Bhagat Singh Raghuwansi, Assistant Professot MemE:r
:17. | Dr. Nidhi Saxena, Assistant Professor l\l\:[lembe:‘
'18. | Mr. Aditya Dubey, Assistant Professor MzEber
| 19. | Dr. Anshika Srivastava, Assistant Professor Vi
20. | Dr. Kritika Bansal, Assistant ?rofessor Moter
; ET Dr. Sunil Kumar Shukla, Assistant Professor Y
IIDS. Dr. Vibha Tiwari, Assistant Professor Member
1133, | Dr. Ashish Soni, Assistant Professor N ber
Nookata Venu, Assistant Professor b
YT d, Assistant Professor Member
5. | Mz, Mir Sahnawaz Ahm"? > Member
| G—Iﬁmm’ Assistant Professor

1|Page
. held on 2% June 2023
in Informatiott Technology
s 0 of Board of Sudies (BoS} in
Mirutes of Meeting of




The following external and internal members could not attend the meeting.

1. | Dr. Dinesh Kumar Vishwakarma, Professor, External Member (Academics)
Department of Information Technology, Delhi
Technological University (DTU), Delhi ;
2. | Mr. Abhinav Mishra, Co-Founder & CEO at Altysys and External Member (Industry)

Former Sr. Director, Persistent System Limited
3. | Dr. Punit Kumar Johari, Assistant Professor Internal Member
4. | Mr. Rajeev Kumar Singh, Assistant Professor Internal Member
5. | Dr. Priyanka Garg, Assistant Professor Internal Member

The following student members/ representatives were also present in the meeting.

1. [ Praveen Singh Bhadouriya (090110201049) B. Tech loT Fourth Year
2. | Ashutosh kewat Manjhi (0901A1201014) B. Tech AIR Fourth Year
3. | Harsh Sharma (090110211023) B. Tech IoT Third year

4. | Siddhant (090110211059) B. Tech loT Third year

5. | Ayush Hurkat (09011T211013) B. Tech IT Third year

6. | Rahul Lalwani (0901 AM211045) B. Tech AIML Third year
7. | Kanishka Jain (0901AD211023) B. Tech AIDS Third year

The following deliberation took place in the meeting:

ITEMIT-1: | To confirm the minutes of previous BoS meeting held in the month of December 2022.

The minutes of previous Board of Studies (BoS) meeting held on 14" December
: 2022 were presented, discussed and confirmed.

| ITEMIT-2: | To prepare and finalize the scheme structure of B. Tech. VII Semester with the provision
: of Three Departmental Electives (DEs) (in which two Departmental Electives to be offered

in online mode with credit transfer) and one Open Category (OC) Course Jor the batch
admitted in 2020-21.

‘ The Scheme of B. Tech. VII semester [Information Technology, Internet of Things,
. Information Technology (Artificial Intelligence and Robotics)] (batch admitted 2020-
; 21), were discussed and recommended. The Scheme is annexed as Annexure-L.

ITEMIT-3: | To prepare and finalize the scheme structure of B. Tech. VIII Semester with the provision
of One Departmental Elective (DE) and one Open Category (OC) Course (both DE and
OC offered in online mode with credit transfer) for the batch admitted in 2020-21.

The scheme structure of B. Tech VIII semester [Information Tech nology, Internet of
Things, Information Technology (Artificial Intelligence and Robotics)] (batch
admitted 2020-21), were discussed and recommended. The Scheme is annexed as
Annexure-1l.

ITEM IT-4: | To prepare and finalize the syllabus of courses to be offered (for the batch admitted in

2020-21) under Departmental Elective (DE) Course (in traditional mode) for B. Tech, VII
Semester along with their COs.

: The courses to be offered under Departmental Elective (DE-2) category (in offline
| mode) for B. Tech VII Semester [Information Technology, Internet of Things,
‘ Information Technology (Artificial Intelligence and Robotics)] (under flexible
curriculum) were discussed and finalized, as per the following detail. The detailed
syllabi (along with their COs) is Annexed as Annexure - H1.
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e Optimization Methods in Engineering
Pattern Recognition

Mobile Computing

Optimization Methods in Engineering

Smart Grid
Pattern Recognition
% DE-2(B. Tech
Robot Operating System
Humanoid Robotics
Pattern Recognition
ITEMIT-S: | To propose the list of courses which the students can opt from SWAYAM/NPTEL/MOOC
based Platforms, to be offered in online mode under Departmental Elective (DE) Courses,
with credit transfer in the B. Tech. VII Semester under the flexible curriculum (for the
batch admitted in 2020-21).
The list of Departmental Elective (DE-3 & DE-4) courses to be offered from
SWAYAM/NPTEL/MOOC based learning platform (in online mode) for B. Tech VII
Semester [Information Technology/Internet of Things/ Information Technology
(Artificial Intelligence and Robotics)] (under flexible curriculum) were discussed and
finalized, as per the following detail
.. ;. DE3 B.TechIT): . ___ DE4 (B. TechIT):
* Software Testing (12 Weeks) ® Deep Learning (12 Weeks)
¢ Google Cloud Computing Foundations {8 Weeks) | ® Big Data Computing (8 Weeks)
® Social Network Analysis (12 Weeks) ® Computer Vision (12 Weeks)
e _ i foT):*  :1° - DE4 B TechIoT): ..
® Google Cloud Computing Foundations (8§ Weeks) | @ Deep Learning (12 Weeks)
* Computer Graphics (8 Weeks) ® Big Data Computing (8 Weeks)
® Social Network Analysis (12 Weeks) ® Computer Vision (12 Weeks)
- DE-3\(B: Tech IT(AIR));
® Statistical Learning For Reliability Analysis (12 Weeks)
¢ Computer Graphics (8 Weeks) ® Social Network Analysis (12 Weeks)
*_Google Cloud Computing Foundations (8 Weeks) | o Computer Vision (12 Weeks)
In continuation, it is also discussed and recommended that the above mentioned list of
Departmental Elective (DE) course may be kept dynamic and newly emerging courses
may be inducted in line with the industrial need and emerging developments (as and
when desired).
ITEM IT-6: | To prepare and finalize the syllabus of courses to be offered (for the batch admitted in

2020-21) under the Open Category (OC) Courses (in traditional mode) for B. Tech. ViII
semester students of other departments along with their COs.

The courses to be offered under Open Category {OC) Courses for B. Tech VII
Semester (for the students of other departments) under flexible curriculum, were

discussed and finalized, as per the following detail

)

J|Page

"

Minutes of Meeting of Board of Studies (BoS) in Information Technology held on 2 June 2023

s w2\l




-

%...............f............Q....
TS | |

IoT and Its Applications
¢ Soft Computing
¢ Software Testing

It is further discussed that the Open Category (OC) courses are meant only for the
students of other departments; therefore the above list of courses may be kept dynamic
(as per the need and demand from other departments). The detailed syllabi (along with
their COs) is annexed as Annexure-IV.

ITEMIT-7:

To prepare and finalize the Experiment list/ Lab manual for Departmental Laboratory
Course (DLC) to be offered in B. Tech. VII semester (for the batch admitted in 2020-21).

The experiment list / lab manual for the Laboratory Courses for B. Tech VII semester
[(Information Technology, Internet of Things, Information Technology (Artificial

Intelligence and Robotics)] were discussed and finalized. The same is annexed as
Annexure-V,

[TEM IT-8:

To propose the list of “Additional Courses” which can be opted for getting an
() Honours (for students of the host department)
(1) Minor Specialization (for students of other departments)
{These will be offered through SWAYAM/NPTEL/MOOC based Platforms for the B. Tech. VIf

semester students (for the batch admitted in 2020-21)] and Jor B, Tech. V semester (for the batch
admitted in 2021-22)]

The courses available on SWAYAM/NPTEL/MOOC based learning platforms for
Honours and Minor Specialization were discussed and identified. The details of
courses under Honours Specialization (through SWAYAM/NPTEL portal) has been
concluded and summarized under Annexure VI. Further, it was decided that the list
of honours specialization will remain dynamic (i.e. can be changed as per the

dgﬂl_'all.dflieed of stakeholders). .

1’0 Y
Programming in Java (12 Weeks)
Introduction to Operating Systems (8 Weeks)
Computer Graphics (8 Weeks)

Introduction to Intemet of Things (12 Weeks)
Introduction to Operating Systems (8 Weeks)
® Computer Graphics (8 Weeks)

Introduction to Operating Systems (8 Weeks)
Programming, Data Structures and Algorithms in Python (8 Weeks)
Computer Graphics (8 Weeks)

4|{Pag
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e Programming, Data Structures and Algorithms in Python (8 Weeks)
¢ _Introduction to Internet of Things (12 Weeks)

¢ Database Management System (8 Weeks)
¢ Programming, Data Structures and Algorithms in Python (8 Weeks)

¢ Introduction to Internet of Things (12 Weeks)

Addltlonal Courses. for “Honou ra” {Parent Department)

The Joy of Computing using Python (12 Weeks)
Reinforcement Learning (12 Weeks)
Introduction To Haskell Programming (8 Weeks)

¢ Advanced Distributed Systems (12 Weeks)

Additional Courses for “Minor Specialization” (Other Departments)
¢ Introduction to Operating Systems (8 Weeks)

Programming in Java (12 Weeks)

Programming, Data Structures and Algorithms in Python (8 Weeks)

Design and analysis of algorithms (8 Weeks)

Distributed Systems (8 Weeks)

Introduction To Internet Of Things (12 Weeks)

Computer Graphics (8 Weeks)

* & & & 0 »

Addltlonal Courses for Honours” (Parent Department)
Hardware Modeling Using Verilog (8 Weeks)
Design & Implementation of Human-Computer Interfaces (12 Weeks)
The Joy of Computing using Python (12 Weeks)
Introduction To Industry 4.0 And Industrial Internet Of Things (12 Weeks)
Reinforcement Learning (12 Weeks)
Advanced Distributed Systems (12 Weeks)
e Introduction To Haskell Programming (8 Weeks)
Additional Courses for “Minor Specialization” (Other Depa rtments)
¢ Introduction to Internet of Things (12 Weeks)
Introduction to Operating Systems (8 Weeks)
Programming, Data Structures and Algorithms in Python (8 Weeks)
Design and analysis of algorithms (8 Weeks)
Programming in Modern C++ (12 Weeks)
Programming in Java (12 Weeks)
Distributed Systems (8 Weeks)
Cloud Computing (12 Weeks)

Additional Courses for “Honours” (Parent Department)

Machine Learning for Earth System Sciences (8 Weeks)

Design & Implementation of Human-Computer Interfaces (12 Weeks)
The Joy of Computing using Python (12 Weeks)

Applied Accelerated Artificial Intelligence (12 Weeks)

Advanced Distributed Systems (12 Weeks)

N B BN BN BN BN BN BN I ) ® o000
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} ¢ Introduction To Haskell Programming (8 Weeks)
Additional Courses for “Minor Specialization” (Other Departments)
‘ ¢ Introduction to Operating Systems (8 Weeks)
Design and analysis of algorithms (8 Weeks)
Programming, Data Structures and Algorithms in Python (8 Weeks)
Artificial Intelligence: Search Methods For Problem Solving (12 Weeks)
Distributed Systems (8 Weeks)
Cloud Computing (12 Weeks)

* & o 9 @

ITEMIT-9: | To prepare and recommend the scheme structure of B. Tech. V Semester under the flexible
curriculum (for the Batch admitted in 2021-22).

The Scheme of B. Tech. V semester [Information Technology, Internet of Things
(IoT), Information Techmology (Artificial Intelligence and Robotics), Artificial
Intelligence and Data Science, Artificial Intelligence and Machine Learning] (batch

admitted 2021-22), were discussed and recommended. The Scheme is annexed as
Annexure-VII.

ITEMIT-10: | To prepare and recommend the syllabi for all Departmental Core (DC) Courses of B. Tech.

V Semester (for the batch admitted in 2021-22) under the flexible curriculum along with
their COs.

‘ The Syllabi (along with the Course Outcomes) of B. Tech. V [Information Technology,
. Internet of Things (IoT), Information Technology (Artificial Intelligence and
i Robotics), Artificial Intelligence and Data Science, Artificial Intelligence and

Machine Learning] (batch admitted 2021-22), were discussed and Jinalized, The same
| is annexed as Annexure- VIHL

ITEMIT-11: | To prepare and recommend the suggestive Experiment list/ Lab manual and list of projects
| which can be assigned under the “Skill based mini-project’ category in various laboratory

component based courses to be offered in B. Tech. V Semester (for the batch admitted in
2021-22).

‘ The experiment list / lab manual and list of projects for the laboratory courses for B,
, Tech V semester [Information Technology, Internet of Things (IoT), Information
i Technology (Artificial Intelligence and Robotics), Artificial Intelligence and Data
‘ Science, Artificial Intelligence and Machine Learning] were discussed and finalized.
The same is annexed as Annexure-IX,

ITEMIT-12: | To propose the list of courses from SWAYAM/NPTEL/MOOC Platforms to be offered

(for the batch admitted in 2021-22) in online mode under Self-Learning/ Presentation, in
the B. Tech, V Semester.

‘ The courses to be offered under Self-Learning/ Presentation through SWAYAM /
= NPTEL based learning platform for B. Tech. V semester (2021-22 admitted
‘ batch) [Information Technology, Internet of Things (IoT), Information Technology
(Artificial Intelligence and Robotics), Artificial Intelligence and Data Science,
Artificial Intelligence and Machine Learning], under flexible curriculum were
discussed and finalized, as per the following
B. Tech. V Semester

‘ * Python for Data Science (4 Week)

. ngystifying nefwor.l.cing 4 WeeF)
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To promote the self-learning, it is mandatory to register for one online course (as per
above list) from the SWAYAM / NPTEL platform under the Seminar / Self Study Course.
Further, the evaluation will be based on attendance, assignments and presentations, etc

ITEM IT-13:

To review, prepare, finalize and recommend the Scheme & Syllabi (along with the Course
QOutcomes) of Il semester B. Tech. programmes (for the batch admitted 2022-23 Session)

The Scheme & Sylabi (along with the Course Outcomes) of B. Tech. programmes
[Information Technology, Internet of Things (IoT), Information Technology
(Artificial Intelligence and Robotics), Artificial Intelligence and Data Science,
Artificial Intelligence and Machine Learning] III semester (batch admitted 2022-23)
were discussed and finalized. The scheme & detailed syllabi is annexed as Annexure-
X.

ITEM IT-14:

To review, prepare, finalize and recommend the list of experiments/ Lab manual and skill
based mini projects for various laboratory courses to be offered in III Semester (for the
batch admitted in 2022-23).

The experiment list / lab manual and skill based mini project for the Laboratory
Courses for B. Tech 111 semester [Information Technology, Internet of Things (IoT),
Information Technology (Artificial Intelligence and Robotics), Artificial Intelligence
and Data Science, Artificial Intelligence and Machine Learning] were discussed and
finalized. The same is annexed as Annexure-XI,

The list of “skill based mini project” for the Laboratory Courses must be freated as
dynamic and more projects can be added by the course faculty.

ITEM IT-15:

To propose the list of courses from SWAYAM/NPTEL/MOOC Platforms to be offered
(for the batch admitted in 2022-23) in online mode under Self-Learning/ Presentation, in
the III Semester.

The courses to be offered under Self-Learning/ Presentation through SWAYAM /
NPTEL based learning platform for B. Tech. Il semester (2022-23 admitted
batch) [Information Technology, Internet of Things (IoT), Information Technology
(Artificial Intelligence and Robotics), Artificial Intelligence and Data Science,
Artificial Intelligence and Machine Learning], under flexible curriculum were
discussed and finalized, as per the following

B. Tech. 111 Semester

* Programming, Data Structures And Algorithms Using Python (8 Week)
* Getting Started with Competitive Programming (12 Week)

To promote the self learning, it is mandatory to register for one online course (as per
above list) from the SWAYAM / NPTEL platform under the Seminar/ Self Study Course.
Further, the evaluation will be based on attendance, assignments and presentations, etc.

ITEM IT-16:

To review, prepare and recommend the scheme structure, Syllabi {along with the Course
Outcomes), list of experiments’ Lab manual and skitl based mini projects for various
laboratory courses of I & IT semester B. Tech. programmes (for the batch admitted in
2023-24 Session)

The Scheme, Syllabi (along with the Course Outcomes), list of experiments/ Lab
manual and skill based mini projects of B. Tech. programmes [Information
Technology, Internet of Things (I0T), Information Technology (Artificial Intelligence
and Robotics), Artificial Intelligence and Data Science, Artificial Intelligence and

T|Page
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Machine Learning] III semester (batch admitted 2022-23) were discussed and
finalized. The same is annexed as Annexure-XII,

ITEM IT-17;: | To review the CO attainments, to identify gaps and to suggest corrective measures for the
improvement in the CO attainment levels for July-Dec 2022.

The attainment levels of Course Qutcomes (COs) for all the courses pertaining to
July-December 2022 semester were presented and reviewed. The house appreciated
the same and observed the achievement of target attainment levels for almost all the
courses. The same is enclosed as Annexure-XIII,

ITEM IT-18: | To review PO attainment of 2018-2022 batch, CO-PO mapping matrix with attainments
and gap analysis.

The Programme Outcome (PO) attainment, CO-PO mapping matrix with
attainments and gap analysis for 2018-2022 passout batch were discussed and
reviewed. The same is annexed as Annexure-XIV.

ITEMIT-19: | To review curricula feedback from various stakeholders, its analysis and impact.

The summarized report of curricula feedback from various stakeholders (students,
faculty members and alumni etc.) (Nov. 2022 to March 2023 (I Semester)) was
presented and discussed. This was based on various considered parameters. Further,
the house has reviewed the feedback & its summarized report and efforts made where
appreciated. The report is annexed as Annexure-XV,

ITEM IT-20: | To review the Course Outcomes (COs) feedback of various courses, its analysis, and ATR
(for July —Dec. 2022 semester)

The detailed analysis and impact report of Course Outcomes (CQs) feedback of
various courses from students [for Jul- Dec 2022 (II & III Year)] was presented and
discussed. The same is enclosed as Annexure -XVI.

ITEMIT-21: | To discuss and recommend the scheme structure & syllabi of PG Programme (M. Tech.)
along with their Course Qutcomes (COs).

The existing Scheme/curriculum of M. Tech. [Information Technology] was reviewed
and there is no change in the same.

Suggestions by External Experts / Members:

¢ It was suggested to include some content related to robot memory in the course of Humanoid Robotics
for the Al and Robotics programme under Departmental Elective courses.

The meeting ended with the vote of thanks to all the members.

Ms. Bulbul Agrawal Ms.srgnﬁ; Mishra gr?rﬁah’nawaz_ Dr. M%u
s . Ahmad
umar Shukla Dr.

f. Ashish Soni Dr. Vibha Tiwari Dr. Sunil ika Bansal
-u . ’ ;
Dr. Anshika Srivastava Mr. Aditya Dubey r. Nidhi Saxena Dr. Bha ingh
Raghuwansi
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(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)

DEPARTMENT OF INFORMATION TECHNOLOGY

ANNEXURE -1

Scheme
of
B. Tech VII Semester
(Batch Admitted in 2020-21)
(Information Technology/Internet of Things(loT)/ Information
Technology (Artificial Intelligence and Robotics))

Under Flexible Curriculum
[ITEM IT -2]
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute affiliated to RGPV, Bhopal)

Department of Information Technelogy
Scheme of Evaluation

B. Tech. VII Semester (IT) (for batch admitted in academic session 2020 ~ 21)

Maximum Marks Allotted Contact
Hours per |
Theory Slot Practical Slot MOOCs week |
S. Subject |Category Subiect Name End Tel:m C"“ﬁ““f'“s Cnntinu?us Total Total | Mode of Mo;le
o Code Code J Evaluation Evaluation End Evaluation ) Marks Credits | Teaching o
. - - — SKill Asstgnm Exan.
Proficiency]  Mid Quiz/ | Sem. | Lab work Exam L|T|P
End Sem. | ) X Based ent
Exam i subject Sem, Assign Exam, & Mini
. feourse Exam. ment Scssional Project
L b i [epartmental Plective 50 10 20 20 - : - . - 100 | 3] -|-1 3 | Blended | PP
2 Nl b - - - - - - 25 75 100 3 - - 3 Blended MCQ
LT mp et Blecdee . : - . : : - 25 75 | 00 | 3] - |- 3 | Blended | MCQ
4. | oc OC  (Open Category (OC-2) 50 10 20 20 i - - - - 100 [ 3] -|-[ 3 | Blended | PP
5. 160711 DLC  |Departmental Lab (JoT) - - - - 60 20 20 - - 100 - - 4 2 Offline SO
. [Creative Problem Solving a - - -
. - - - 15 25 - - -
0. 160712 DLC Evalustion) s ) 50 . 2 1 Offline S0
Sumaer Internship
7. 160713 DLC  [Project-11T {04 weeks) - - - . 60 - - - - 60 - - 4 2 Interactive SO
{Evalualion)
Total 100 20 40 40 145 45 0 50 150 61¢ |12 | - 1
Universal Human Valies '
8. TONMINK MAC  |& Mrafessional S0 10 20 20 - - - - - 106 2 - - GRADE Online MCQ)
EthiestUHVPY) b
“Additional Course for Honours or minor Permitted to opt for maximum two additienal courses for the award of Honours or Minor specialization
Specialization
> proficieney in cour \c!\uhjeu-lmllulu the w U"lll.l"l. towards abiliey/skill/compelence/knowledge level/ expertise attained ete, in that particular course/subject,
MOQ: Mulnple Chotee Queshion A A\\.l"l‘ll'm,nl F Oral IPP: Pen Paper S0O: Submission + Oral
L  Aade of Tes ' Maode of Examination
ey o _ NE( Theory Lah NEC Total Credits |
D1fline (mline Blended OMine Interactive re AQ MC(Q §0 : S0 .

. . 2 | oS . 06 - 06 05 - 17

00 H058% | 2942% 35.29% N 35.29% 29.42% - Credits % @%9/
DEMITCS)

# Course run through SWAYAMINPTEI { MOOC Learning Based Platform DEAN (ACS

%%3( _7@%' ________ -




MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute affiliated to RGPV, Bhopal)

DE-2 DE-3*
S. No. | Subject Code o _ _Subject Name S. No. [ Subject Code Subject Name
1. 160731 Oplnm/.:non Methods in Engincering 1. 160761 Software Testing (12 Weeks)
5T 60732 Paticrn R._u,k_."“[“i” B 2. 160762 Google Cloud Computing Foundations (8 Weeks)
3| I_({()T-'-S_.%___ M(l|‘>l|\. Computing ) 3 160763 Social Network Analysis (12 Weeks)
. i 0C-2 e e e e T
'S No. | Subjeet Code E‘{-)‘;"t& 'suh]c.cl Ndl'l‘ll. S. No. | Subject Code Subject Name
oy 010203 | ToT and lis Applications 1. 160764 Deep Learning (12 Weeks)
I %lm are Tesling T 2. 160765 Big Data Computing (8 Weeks)
R N 3 160766 Computer Vision (12 Weeks)

List of courses to be opted for Honours or Minor specialization in VII Semester

Honours* Minor specialization *
(to be opted by students of Parent Department) (to be op!ed by students of Other Department)
Course Code . Course Name Course Code [ -~ k S ST AT T
IT0623H3 The Joy of Computing using Python (12 Wecks) IT0520M1 lntroduction to Opcrating Systcms (8 chks)
ITO723H 1 Reinforcement Learning (12 Weeks) ITO521M2 Programming in Java (12 Weeks)
ITO723H2 Introduction To Haskell Programming (8 Wecks) IT0620M2 Programming, Data Structures and Algorithms Using Python (8 Weeks)
ITO723H3 Advanced Distributed Systems (12 Weeks) ITOG21MI Design and analysis of algorithms {8 Weeks)
S | IT0723M1 Distributed Systems (8 Weeks)
ITO723M2 Introduction To Internct Of Things (12 Weeks)
IT0723M3 Computer Graphics (8 Weeks)

= Course run through SWAYAM/NPTEL/ MOOC Learning Based Platform
Note: In cach semester (starting from 'V te VI semester), it is requirced to opt for new subjects towards Honours Degree/ Minor Specialization.
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MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)

Department of Information Technology
Scheme of Evaluation

B. Tech. Internet of Things (IoT) VII Semester

or batch admitted in academic session 2020 —21)

Maximum Marks Allotted Contact
Hours per
Theory Slot Practical Slot MOQOCs week
S. | Subject |Category Subiect Name End Term Continueus C°“"““?“5 Total Total | Mode of Mu;ie
No. | Code | Code Ject I Evaluation Evaluation End Evaluation . Marks Credits | Teaching | _°
P ) - Sk | Assignme| Exam.
. Praficiencyl  Mid Quiz/ | Sem. | Lab work Exam L|T|P
Ind Sem | X Based nt
Vocan i subject | Sem, Assign | Exam. & Mini
XA il .
_ featirse Exam. ment Sessional Project

. 13- I ::;'I}?:_T;ncnml Pledhng 30 10 20 a0 . - - - - 100 3 -1 - 3 Blended PP

2 - D : : : - 25 5 |10 |3 - | -] 3 | Blended | MCQ
o - .

-3 e - “;;}_‘;‘}‘““" e - . - - . . - 25 75 wo [ 3] -] - 3 Blended | MCQ
4. 0 e Ipen Category (-2 i 10 20 20 - - - - - 100 3 - . 3 Biended pp
s, 230701 DLC Deparimental Lab - - - - Q] 20 20 - - 100 - - | 4 2 Offline S0
T Crealive Problem ‘n_}_l\mg: - - .

i 1 2 - - - - - - -
6. 230702 NLC ( Livaluation) O 25 25 50 p 1 Offline SO
summer Inlernship
7. 130703 DLC [Project-1T (04 weeks) - - - B 60 - - B - 60 - - 4 A Interactive S0
K [Evaluation) L
Total 100 20 4 40 145 a5 10 50 150 610 12 | - - -
B Universal Human Values
3. 1000008 MAC  |& Professional 50 10 20 20 - - - - - 100 2 - - IGRADE Cnline MCQ
1 L Eihics{UHVPE) |
Additional Course for Honoers or minor Permitted o opt for maximum two additional courses for the award of Honours or Minor specialization
Specialization

N .i";rr_rt'lcienc_\' in coursce/subject-includes the _weig_:hlage tewards ability/skill’/competence/knowledge level/ expertise attained ete. in that particular course/subject.

MOQ: Muluple Chotee Question

AQ: Assignment 1 Oral

PP; Pen Paper

SO: Submission 4 Oral

5-\-104.1.{'_ of _'I:(':l_t"_h‘i'l_l_g__

Maode of Examination

Lab

[

Fheory NEC . ,
I wory ] ¢ Theory Lab NEC oot Creae |
i OfMline Unling Blended Olfline lnteractive PP AQ MCQ SO SO JRL SR
N R BN T 05 - T - T 05 : AR ANY
[ 1 - TO.58% 29.42%, - 38.29% - 35.29% 29.42% - Credits %%

P

= Course run through SWAYAM/NPTEL/ MOOC Learning Base

latform
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MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

(A Govt. Aided UGC Autonomouns & NAAC Accredited Institute Affiliated to RGPV, Bhopal)

DE -2 DE-3*
_____ S.No. | SubjectCode | Subject Name S. Ne. Subject Code Subject Name
| 230731 - Optimization Mcthods in Bngincering 1, 230761 Google Cloud Computing Foundations (8 Weeks)
2 230732 - Smant Grd 2. 230762 Computer Graphics (8 Weeks)
3 230733 | Pattern Recognition 3 230763 Social Network Analysis (12 Weeks)
......... 0c-2 DE-4*
S. No. | Subject Code ~_Subject Name S. Ne. Subject Code Subject Name
I 910203 | o) and lis Applications 1. 230764 Deep Learning (12 Weeks)
|2 | 910204 | Soliware Testing 2. 230765 Big Data Computing (8 Weeks)
3. 230766 Computer Vision (12 Weeks)
List of courses to be opted for Honours or Minor specialization in VII Semester
: Honours* Minor specialization *
(to be op!c'd by students of Parent Department) (to be opted by students of Other Department)
Course R Course Nane | ~Course. . - iy - B R
Codc . g .'-'"'-;-\ : : “C‘lge : RrEEsE A B L
l()ﬂwzllll Hardwarc Modcling Umng Verilog (8 Weeks) [00522M1 | Tntroduction to Internet of Things (12 Weeks)
|(){)‘123| I" I)Lw'n & [mpILanI ation nl llumdn -Computer Interfaces (12 Weeks) 100522M2 | Introduction to Operating Systems (8 Weeks)
TOOR22M3 | The lnv of € ompuling uamu Pylhtm (12 Weeks) 100522M3 | Programming. Data Structures and Algorithms Using Python (8 Weeks)
100623 Inl] ndmlmn [n Imlmu ¥ 4.0 And Industrial Internet Of Things (12 Weeks) | [00623M2 | Design and analysis of algorithms (8 Weeks)
100723111 Ih,:nlorn.cnu,nl 1 caming (12 Weeks) 100623M3 | Programming in Modern C++ (12 Weeks)
1007231 i? \d\ anu.d Distr 1hu|-..d Syxlunx {12 Weeks) 100723M1 | Programming in Java (12 Weeks)
100723H3 | Introduction To Haskell Programming (8 Wecks) [00723M2 | Distributed Systems (8 Weeks)
' 100723M3 | Cloud Computing (12 Weeks)

* Course ron through SWAYAM/NPTEL/ MOOC Learning Based Platform
Note: In each seméster (starting from V to VIII semester), it is required to opt for new subjects towards Honours Degree/ Minor Specialization.
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MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)
Department of Information Technology
Scheme of Evaluation

B. Tech. in Information Technology (Artificial Intelligence and Robotics
VII Semester

for batch admitted in academic session 2020 - 21

‘ Maximun Marks Alotted Countact
: o Hours per
Theory Slot Practical Slot MOOCs week
IS, Subject (Category| .Sul;’ccl Name End Ter.'m Continuous Cnntinuf)us Total Total | Mode of Mo;le
Na. Code Codle ubjeet __ Evaluation Evaluation End Evaluation . Marks Credits | Teaching o
. o . ) Skl Assignme Exam.
! .. . MProficiency] Mid Quiz/ Sem. | Lab work A Exam L|T]|P
. : o End Sem. | . L Ex: Based n
; : . L x insubject | Sem. Assign | Exam. & Mini
: A Jeourse Exam. ment Sessional Project
LooooDE i epnental Hledie 50 0 20 20 - . . . - 100 | 3| - |- 3 | Blended | PP
. .___‘__...__. ——— _._.;_ __...._.._‘.—l.‘T]Ti_ I .
2. | oe DL R e ie? . . : . . : . 25 | 75 [ 100 [ 3] -|-| 3 | Blended | McQ
3. DI i: r:;’”"“‘“c"“" Fleetive ; ; . . ; . ] 25 75 oo | 3| -]-1 3 Blended | MCQ
Tl e NDED .
4. oC O ()puz( m,;,my (n( -2 S0 1] 20 20 - - - - - 100 3] - - 3 Blended PP
"4()7(‘:1 DLC l)cpmnuent:ﬂ Lab - - - - ] 20 20 - - 100 - - 4 b Otfline SO
] B e Tt HUUNIIES B 1
6. 240700 DLC L!"‘I“"v.",l.mhl"m Salving _ ) ) ) 75 25 ; } ) 50 2 ) Offline S0
Sl alation) |
s Summer Intermship
7. 240703 DLC Progeet-I1T1 (04 weeks) - - - - 60 - - - B 60 - - q 2 Interactive SO
- MBvaluation) R
Tatal 100 20 40 40 145 45 0 50 150 | 610 [12 |- |10 -
) ] I:l|;i.vu:uf-s‘n.l.‘l..llunnn Yl ST
PR, Inbonnx o M & Prolessional LN 10 20 20 - - - - - 160 2 - - IGRADE | Online MCQ
: ImescUIIVEE)
Additional ( surse for Honours or minoy Permitfed to opt for maximum two additional courses for the award of Honours or Minor specialization
Specialization
* proficiency in coor wfsulucu -includes ihe weightage towards a ability/skill/competence/knowledge level/ expertise attained ete, in that particular course/subject,
MOQ: Muluple Choice Question A Q; Assignment + Oral PP: Pen Paper $0: Submission + Oral
Maode of Teaching Mode of Examination
Iheory Lab NEC Theory Lab NEC Total Credits
Offline Online Blended OMMline Interactive PP AO MCQ SO SO . \O
- - 12 05 - 06 - 06 05 - 17 N
) 70.58% 29.42% 35.29% - 35.29% 29.42% - Cr:,dlts Yo N e ey
@ * Course run through SWAYAMIN PTEL/ MOOC Learning Based P]atform ' A Al uMiL:);}_
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MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt, Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)

DE -2 DE-3*
S. No. | Subject Code Subject Name S. No. | Subject Code Subject Name
1 240731 Rohot Operating System 1. 240761 Statistical Learning For Reliability Analysis (12 Weeks)
5| 2407327 ] Humanoid Roboties 2. 240762 Computer Graphics (8 Weeks)
N 240733 Paticrn Recognition 3. 240763 Google Cloud Computing Foundations (8 Weeks)
OC-2 DE-4*
i 8. No. Subject ((I(i_c:_:_ R Subject Name S. No. | Subject Code Subject Name
Loy JI0203 loT and lis Applications l. 240764 Deep Learning (12 Weeks)
2. ' l 910204 Software T‘ésling 2. 240765 Social Network Analysis (12 Weeks)
3. 240766 Computer Vision (12 Weeks)
List of courses to be opted for Honours or Minor specialization in VII Semester
Honours* Minor specialization *
(to be opted by students of Parent Department) (to be opted by students of Other Department)
Course i P e s . e

AI0522H]1 | Machine Learning for Earth System Sciences (8 Weeks)

Al0522M2 | Introduction to Operating Systems (8 Weeks)
AI522H2 | Design & Implementation of Human-Computer Interfaces (12 Weeks) Al0623M3 | Design and analysis of algorithms (8 Weeks)

AI0522H3 | The Joy of Computing using Python (12 Weeks) Al0623M1 | Programming, Data Structures and Algorithms in Python (8 Weeks)

ANTIZHIT | Applied Accelerated Artificial Intelligence (12 Wecks) AI0723M1 | Artificial Intelligence: Search Methods For Problem Solving (12 Weeks)
" AI0723H2 | Advanced Distributed Systems (12 Weeks) Al0723M2 | Distributed Systems (8 Weeks)

AIG723H3 | ﬁﬁltt;duclion To I—i-a.skcll l.;rogr;nnming (8 Wecks) Al0723M3 | Cloud Computing (12 Weeks)

* Course run through SWAYAM/NPTEL/ MQOC Learning Based Platform
Note: In each semester (starting from V 1o VIII semester), it is required to opt for new subjects towards Honours Degree/ Minor Specialization.
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MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

(A Govt. Alded UGC Autonomous & NAAC Accredited [nstitute Affiliated to RGPV, Bhopal)

DEPARTMENT OF INFORMATION TECHNOLOGY

ANNEXURE - II

Scheme
of
B. Tech VIII Semester
(Batch Admitted in 2020-21)
(Information Technology/Internet of Things(loT)/ Information
Technology (Artificial Intelligence and Robotics))

Under Flexible Curriculum
[ITEM IT -3]
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govi. Aided UGC Autonomous & NAAC Aceredited Institute affiliated to RGPV, Bhopal)

Department of Information Technology
Scheme of Evaluation
B. Tech. VIII Semester (IT)

(for batch

dmitted in academic session 2020 ~ 21)

S. Si'l-b'j-uct (:hlcgor}r _s-;li;]:.‘c‘ Nanme ) Maximum Marks Allotted Contact
No. | Code Code Hours per
Theory Slot Practical Slot MOO0Cs week
End Term Continnous Continuous Assign [ Exam Total L(T|P Total Mode of | Mode
Eva]uation Evaluation End Eval“a‘lon ment Marks C]'ed“s Teachi“g Of
: Exam.
Lnd Sem. [*Proficiency| Mid Quiz/ | Sem. Lab;ork [;Skllld "
S in subicc . Assi ase
Exam. | insubject | Sem. I:i'“gt“ Exam. | o cional Mini
feourse Exam. Project
- Departmental
1.] DbE PE | Eletive® (DE-S) - - - - . . - 25 75 100 |3 |- - 3 Blended | MCQ
. . Open Category®
2. OC OC - - - - - - - 25 75 100 3 - - 3 Blended MCQ
103
; Internship? Research
- 3. i RIS IR Projecté-Innovation X - - - - 250 150 - - - 400 - - 18 9 Blended SO
i Startup” |
4 Professianal : . . . 50 . - - . 0 | -|-]4a] 2 |inemeive; so
P i | Revelopment
R L. - - : - | 300 | 150 - so | 150 | es0o (6| -2 NN - -
Additional Course for Honours or minor Permitted to opt for maximum twe additional courses for the award of Honours or Minor specialization
Specialization

* proficiency in course/subject-includes the weightage towards ability/skill/competence/knowledge level/ expertise attained etc. in that particular course/subject.

MCQ: Multiple Choice Question  AQ: Assignment + Oral PP: Pen Paper SO: Submission + Oral
Al of these courses will run through SWAY AM/NPTEL/ MOOC wilh credit transfer
“Evaluation will be based on participation/laurcls brought by the students to the institution in national/state level technicat and other events during the complete tenure of the UG
programme {participation in professional chapter activities, club activities, cultural events, sports, personality development activities, collaborative events, MOOCs, technical events,
mstlruleldcpartment commlltees etc.)

St e e T

i i'li!l..i'!tul\.l!!\hl|'l (I‘ail 2. ]c:_!mofo--\«
Puching and Funding

. :z|

L ouns INTO Innovation: From Creativity Lo Entreprencurship (Part Lldea Generation), Innovation: From (ndtlvlt) o
seichey, fnnov atmn and Society). Intreduction fo Entreprencurship: Chalicages and Opportunitics. and Start-up: How to start, survey, Financial, Legal,

I___ - o i ’\.-]-f@;!.itil{:;(:hillg Mode of Examination
ol Ihulr\ o I.ab PD Theory Lab NEC Total Credits
; Mine Online Rlemlidl OfMine | Interactive | -~ PP A MCQ S0 S0
= P I B T T 02 - . 06 ) 02 17
- LT - Cas, [ AL9S% | 11.76% : - 35.29% 52.95% 11.76% Cradits %
A Ao’ & W o
[
- : W _or.
feo (e e RURE
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENTCE, GWALIOR
(A Govt, Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)
Department of Information Technology
Scheme of Evaluation
_B. Tech. Internet of Things (IoT) VIII Semestem

v batch admitted in academic session 2020 - 21)

s, q*_-uhjul Category | Subject Name i Maximum Marks Allotted Contact
Nt 5 Code Cuode e Hours per
Theory Slot Practical Slot MOOCy week
o |.;,.¢r're.-.,, Continuous Continusus Assign | Exam Total L|T|P Total Mode of | Maode
Evaluation Evaluation End Evaluation ment Marks Credits Teaching . of
. , Exam,
Iind Sem. | *Proficiency | Mid Quiz/ | Sem. Lﬂb;ork BSk:tij
Exam. in subjoect S_cm. ":1::'!‘:"“ Exam, Sessional i\:?:i
. — S T feonrse | lxam. ' Project
. } Departmental -
| .I."__ NE 1 NE Elcctive* (DE-S) - - - - - - - 25 i5 100 3 -] - 3 Blended | MCQ
oc o | Oben Categary” 25 75 100 |3 3| Blended | MC
2. . (OC-3) _ - | - - - - - - 25 i ] - - ende CQ
Internship/Research
k¥ NG nIC Project/ ionevation & | - - - - 250 150 - - - 400 -1 - |18 9 Blended 30
{ Start-np” : e b |
4. : Pnﬂcss:mm] . - - - 5 - - - - 50 - - 4 2 Interaclive 80
_ : Aevelopment . U N :
Tot T T e e - so | 1so | eso |6 - [ KRN - -
| vdditional Course Tor Honours or miner Permitted (o opt for maximum two additional courses for the award of Honours or Minor specialization
. Specialization '

¥ proficiency in coul'sca"subj;cl-illclllllvs the weightage towards ability/skill/competence/knowledge level/ expertise attained etc. in that particular course/subject.

MCQ: Multiple Choice Question AL Assignment + Oral PI*: Pen Paper  SO: Submission + Oral

*All of these courses will run through SWAY AM/NPTEL! MOQC with credit transfer '

“Fvaluation wili be based on participation/lanrels brought by the students (o the institution in national/state level technical and other events during the complete tenure of the UG programme
(purticipation in professional chapter aclivilics. club activitics, cultural cvents, sports, personality development activities, collaborative events, MOOCs, technical events, institute/department
commilices, cte.)

T e ety sl e e c L eg] Pigaie Coineas ENTCE Tnsovation: From Creativity to Entreprencurship (Part 1-Idea Generation), Innovation: From Creativity
e Entreprencurship (Part 2-Techaology. Science, Innovation, and Socicty). Introduction o Entreprencurship: Challenges and Qpportunities. and Start-up: How to starl, survey, Financial,
Legal. Pitching and Funding

Mude ol Teaching Muaode of Examination

T " Theary Lab PD Theory Lab NEC . .
TR TRk s Total Credits
Offline Ouline Blended Offline | Enteractive PP AQ MCQ S0 S0
T e I 1 09 02 - - 06 09 02 17
£ . - LAY | S295%. | 1L76% - - 35.29% 52.95% 11,76% Credits %

= W
T M S




MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt. Aided UGC Autonomons & NAAC Accredited Institute Affiliated to RGPV, Bhopal)
Department of Information Technology
Scheme of Evaluation

B. Tech. in Information Technology (Artificial Intelligence and Robotics
S VIIT Semester

for batch adminted in academic sexsion 2020 - 21

. -Stihj-(-cl -(.';li-t?gm‘.‘\'. Subject Name TI - Maximum Marks Allotted Contact
No.  Code Cude b Hours per
; i Theory Slot Practical Slot MOOCs week
| End Term Continugus Continuous Assign | Exam Total L{T]|P Total Mode of | Mode
Evaluation Evaluation End Evaluation ment Marks Credits | Feaching of
: E .
End Sem. |3roficiency| Mid Quiz/ Sem, Lab‘:mk BSk];::] xam
Lxam | insubject | Sem. | Assign [Exam. Sessional l\:?ni
jcourse | Fxam, | ment Proj
s ject
Diepartmental ”
—l_. DE DE Elective® (DI-5) - - - - - 25 75 100 3 - - 3 Blended MCQ
oC oc | Open Cutcgoryt 3 | s 00 |3 3| Blended | MC
2. : (0C-3) 3 - - ende Q
Internship/Rescarch
RN DLC DLC Project! Innovation & - - - - 250 150 - - - 400 -1 - 118 9 Blended SO
1] ey . -
n i i l’(l!l..\hl(llhli i A ) ) 50 i i i ] 50 ] _ 4 5 Interactive %
L o) Development i
| Crel T ) : - 300 | 150 - s0 | 150 | 630 |6 | - |22 . R
! Additional Catrse for Flonours ar minor ' Permitted to opt for maximum two additional courses for the award of Honours or Minor specialization
f Speciatization
* profliciency in cours

subject-incindes the &Ei-@iage towards ability/skill/competence/knowledge level/ expertise attained etc. in that particular course/subject.
ACQ: Muluple Choice Question AO: Assignment | Oral PP: Pcn Paper  S): Submission + Oral
*All of these courses will run through SWAY AM/NPTEL! MOOC with credii iransfer

"Evaluation will be based on participation/laurcls brought by the students to the institution in national/state level technical and other events during the complete tenure of the UG programme

(participation in prolessional chapler activitics, club activities, cultural cvents. sports, personality development activities, collaborative events, MOOCs, technical events, institute/department
committees, etc.)

TTeni o she sadenis whe baopiee s eievant Novel Engaging Courses (NECY Tnnovabion: Prom Creativity to Entreprencurship (Part 1-ldea Generationd. Innovation: From Creativity
to Entreprencurship (Part 2-Teehnology. Scieace, Innovation, and Society), Introduction to Entrepreneurship: Challenges and Opportunities, and Start-up: How to start, survey, Financial,
Legzal, Piiching and Funding

Mode of Teaching Maode of Examination
Theory Lab PD Theory Lab NEC TFotal Credits
Offline Oaline Blended Offline | Inferactive rr AOQ MCQ. S0 50
:g" X - - 06 0 02 - - 06 - 09 02 17 _
_(“‘ - - 35.29%, 52,952 11.76% - - 38.29% 52.95% 11.76% Credits %
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MADHAY INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

{A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affitiated to RGPV, Bhopal)

DEPARTMENT OF INFORMATION TECHNOLOGY

ANNEXURE - III

Syllabi
of
Departmental Elective (DE) Courses
B.Tech VII Semester
(Batch Admitted in 2020-21)
(Inforination Technology/
Internet of Things (IoT)/

Information Technology (Artificial

Intelligence and Robotics))
[ITEM IT-4]




MADHAY INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

{A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)

DEPARTMENT OF INFORMATION TECHNOLOGY

OPTIMIZATION METHODS IN ENGINEERING
160731/230731

L | T | P | Total Credits

- |- 3

COURSE OBJECTIVE

¢ To provide basic understanding of constraints optimization.

¢ To understand the fundamental theory and concepts of single and multivariable
optimization. ‘

¢ To understand the basics of an evolutionary computing paradigm known as genetic

algorithms and its application to engineering optimization problems.

Unit-1
Introduction to optimization: Optimal Problem Formulation, Design Variables,

Constraints, Objective Function. Variable Bounds, Engineering Optimization Problems,

Classiftcation of Optimization Algorithms.

Unit-IT
Single-variable optimization algorithm: Bracketing methods, Region elimination

methods: Interval halving method, Fibonacci search method, Point-estimation method;
Successive quadratic estimation method. Gradient-based methods: Newtbn-Raphson

method, Bisection method, Secant method.

Unit-TH
Multivariable optimization algorithm: Optimality criteria, Unidirectional search.

Direct search methods: Evolutionary optimization method, Simplex search method, Hooke-

Jeeves pattern search method.

Unit-IV
Constrained optimization algorithm: Kuhn Tucker Condition, Rosen’s Gradient

projection method, Penalty function method.

Unit-V
Evolutionary optimization algorithms and its applications: Genetic Algorithm.

Differential Evolution and Particle Swarm Optimization, Application of optimization

techmques in engineering design problems.




MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

{A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhepal)

DEPARTMENT OF INFORMATION TECHNOLOGY

RECOMMENDED BOOKS
= 5. S. Rao, Engineering Optimization- Theory and Practice, New Age International,
1996.

= Kalyanmoy Deb, Optimization for Engineering Design, Algorithms and Examples,
Prentice Hall, 1995,

= Kalyanmoy Deb, Multiobjective Optimization Using Evolutionary Algorithms, Wiley.

* Introduction to Soft Computing Neuro-Fuzzy and Genetic Algorithms, Samir Roy and
Udit Chakraborty, Pearson

= Prnciples of Soft Computing, S. N. Sivanandam and S. N. Deepa , Wiley Neural
Networks, Fuzzy Logic and Genetic Algorithms: Synthesis and Applications- .S.
Rajasekaran & G.A. Vijayalakshmi Pai, PHI

COURSE OUTCOMES

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

CO1. define the basic of optimization algorithms.

CO2. classify the concept of evolutionary optimization techniques.

CO0O3. make use of single and multivariable optimization.

CO4. apply the concepts of optimization in engineering design problems.
CO35.  compare various evolutionary optimization techniques.

CO6.  adapt optimization techniques for real world problems.




MADHAY INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)

DEPARTMENT OF INFORMATION TECHNOLOGY

PATTERN RECOGNITION
160732/230733/240733

L|T P | Total Credits

3 - - 3

COURSE OBJECTIVE
¢ To analyse the usability of image processing application.
» To choose appropriate ML algorithms for specific application.

¢ To understand the implementation of python in the real-world application.

Unit-I
Introduction to pattern Recognition: Overview of Pattern Recognition, Applications
of Pattern Recognition, Pattern Recognition Techniques, Challenges in Pattern

Recognition.

Uni¢-11
Data Pre-processing Types of Data, Data Acquisition Techmiques, Data Pre-
processing Techniques, Image Enhancement Techniques, Feature Selection and

Extraction Techniques, Feature Scaling and Transformation, Feature Extraction.

Unit-IT1
Intreduction to Deep Learning, Neural Networks and Convolutional Neural
Networks, Deep Learning, Transfer Learning, Feature Fusion Techmques, Hyper-

parameter Optintization. Ensemble Methods in Pattern Recognition.

Unit-IV
Implementation: Overview of Object Detection and Segmemtation. Feature-Based
Object Detection. Deep Learning-Based Object Detection. Image  Scgmentation

Techniques.

Unit-V
Application: Introduction 1o Tune Series Analysis, Applications of Time Series Analysis
in Real-world application. Time Series Analysis Techniques, Time Scries Analysis,

1
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MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal}
DEPARTMENT OF INFORMATION TECHNOLOGY
RECOMMENDED BOOKS

» Pattern Recognition and Machine Learning by Christopher Bishop. .
e Deep Learning by lan Goodfellow, Yoshua Bengio Aaron Courville, 2016.
¢ Deep Leaming with Python by Francois Chollet.

COURSE OUTCOMES
After completion of the course, students would be able to:

CO1. explain the basic principle of image processing

CO2. apply the advance pattern recognition algorithms on images

CO3. analyse the potential of basic image processing *

CO4. compare different pattern recognition algorithms on different domain
COS5.  develop the real world application of pattern recognition

CO6. design basic programming structure for image processing using python
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MADHAY INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal}

DEPARTMENT QF INFORMATION TECHNOLOGY

MOBILE COMPUTING
160733

L | T | P | Tetal Credits

3 - - 3

COURSE OBJECTIVES

e To introduce the basic concepts and principles in mobile computing,

s 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-1
Review of Personal Communication Services (PCS): Basic Concepts of Cellular

Systems, Global System for Mobile Communication (GSM), Protocols, Handover, Data

Services, and Multiple Division Techniques.

Unit-11 ’
General Packet Radio Services (GPRS): GPRS Architecturc. GPRS Network Nodes. Mobile

Data Communication: WLANs (Wireless LANs) IEEE 802.11 Standard, Mobile IP.

Unic-1TI
Wireless Application Protocol (WAP): Mobile Internet Standard. WAP Gateway and

Protocols, Wireless Markup Languages (WML).

Unit-1V
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-¥
Wireless Local Loop (WLL): Introduction to WLL Architecture, WLL Technologies.

Global Mobile Satellite Systems: Case Studies of IRIDIUM and GLOBALSTAR
Systems. Bluetooth Technology, Wi-Fi and Wi-Max. :
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MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal}

DEPARTMENT OF INFORMATION TECHNOLOGY

RECOMMENDED BOOKS

o Mobile communications, J. Schiller, Pearson Education.

» Wireless and Mobile Networks Architecture, by Yi —Bing Lin, John Wiley & Sons. Mobile

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

» Wireless Communication- Priciples and Practices, Theodore S. Rappaport, Pearson

Education.

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

COURSE OUTCOMES

After completion of the course students would be able to:

COl.
Co2.
CO3.
CO4.

COs.

CO6.

explain the basic concepts of mobile telecommunications system.

demonstrate the infrastructure to develop mobile communications system.

classify the different generations and technology for mobile communications.

examine the working of different protocols of wireless mobile communication
technology.

determine the importance of each technology suitaﬁle for different situation of mobile
and wireless communications.

develop protocols for adhoc and infrastructure based wireless networks.
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MADHAY INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
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A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopalj

DEPARTMENT OF INFORMATION TECHNOLOGY

SMART GRID
230732

LT P Total Credits

3 - - 3

COURSE OBJECTIVES

+ Tounderstand the significance of Smart Grid in electrical power system.

* To know basics of WAMS and understanding the concept of Communication

Technology for Smart Gnid.

¢ Tounderstand the importance of Distributed Energy Kesources

Uni¢-I
Introduction to Smart Grid: Evolution of Electric Grid, Concept, Definitions, Need
and Functions of Smart Grid, Opportunities & Barriers of Smart Grid, Difference

between conventional & smart grid.

 Unit-IT

Smart Grid Measurement and Automation: Wide Area Monitoring Systems
(WAMS), Phasor Measwrement Units (PMU), Smart Meters — Key Components of
Smart Metering, Smart Appliances, Advanced Metering Infrastructure (AMI).

Unit-111
Information and Commmnunication Technology for Smart Grid: Classification of
Power System Communication according to their functional requirements.
Communications Infrastructure and Protocols for Smart Metermg, Smart Gnid

Communication Technologics — Wireless and Wired, Smart Grid Cyber Sceurity.

Unit-IV
Distributed Energy Resources: Sustainable Energy Options for the Smart Grid. Issues
Associated with Sustainable Fnergy Technology, Concept of micre grid. need &

applications of micro grid. tormation of micro grid, protection & control of micro grid.

Unit-V
IoT in Smart Grid: Smart Mcewis. Automatic Meter Reading (AMR). Advanced
Metering Infrastructure (AMI. Real Time Pricing, Smart Appliances, Smart sensors:
home & building automation. substation automation, plug in hybrid electric-vehicles

(PHEV), Electric Vehicles and Plag-in Hybrids, Impact of PHEV on the Grid,
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MADHAY INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

{A Gowvt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopalj

DEPARTMENT OF INFORMATION TECHNOLOGY

RECOMMENDED BOOKS

Salman K. Salman, Introduction to the Smart Grid: Concepts, Technologies and

Evolution, The Institution of Engineering and Technology (IET).

Janaka Ekanayake, Kithsiri Liyanage, Jianzhong Wu, Smart Grid: Technology and
Applications, John Wiley & Sons.

James Momoh, Smart Grid: Fundamentals of Design and Analysis, John Wiley & Sons,
IEEE Press.

Edition.

Renewable and Efficient Electric Power System, G. Masters, Wiley—-IEEE Press, 2013,
2" Edition.

Ali Keyhani, Design of smart power grid renewable energy systems, Wiley IEEE.

COURSE OUTCOMES

After completion of the course students would be able to:

COl.
CO2.
CO3.

COo4.

COs5,
CO6.

recognize the concept of smart grid and its advantages over conventional grid.

assess the role of automation and digitization in Transmission and Distribution.

learn various sensing technologies, networking and communication technologies involved
with the smart grid.

analyse Smart grids and Distributed energy resources (DER).

infer the basics of Electric Vehicles.

recognize applications of IoT in Smart Grid

=
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MADHAY INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopai)

DEPARTMENT OF INFORMATION TECHNOLOGY

ROBOT OPERATING SYSTEM
240731

LT P Total Credits

3| - - 3

- COURSE OBJECTIVES
o Use ROS to inspect and debug a robotics system.
* Prototype simple command and control applications for a simulated mobile robot.
¢ Integrate a new sensor into the robot's ROS ecosystem.

e Make use of sensor daia 10 inform 4 roooi’s mMmission In regi-iime,

Unit-1
ROS Fundamentals: Introduction of Linux/UBUNTU, installation and use of virtual

box machine, Linux file system and terminal, various commands, Remote Desktop
access commands such as SSID, and use of Compiler/IDE in Linux, OOPs concepts
with Linux terminal: C++ and Python in Ubuntu Linux, Introduction to Python

Interpreter, review of fundamental of python such as functions, class.

Unit-T1
ROS architecture and philosophy, installation, ROS master, nodes. and topics, Console

commands, Catkin workspace and build system, Launch-files, Gazebo simulater,

Programming Tools, ROS package structure, Integration and programming.

Unit-IN
ROS C++ client iibrary (roscpp), ROS subscribers and publishers, ROS parameter

server, TF Transformation System, rqt User Interface, Robot models (URDF).

Simulation descriptions (SDF).

Unit- TV
ROS services, ROS actions (acuonhb), ROS time, ROS bags. debugging strategies.

Introduction to ROS2. architecture & philosephy, master. nodes. and topies. Console

. commands, Catkin workspace and build system .

Unit .V
ROS services, ROS actions ¢actionhib), ROS time, ROS bags, Dcbugging strategics.

Introduction to ROS2. Case study: Using ROS in complex real-world applications

such as ROS/Gazebo tor Maritime Robotics, Home Robotics, UAVs.




MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)

DEPARTMENT OF INFORMATION TECHNOLOGY

RECOMMENDED BOOKS

¢ Robot Operating System for Absolute Beginners: Robotics Programming Made Easy.
e “Programming Robots with ROS” by Qugley, Gerkey and
Smart.
¢ “The Linux Command Line” by William Shotts.
e “It-Yourself Guide to the Robot Operating System: Volumes” by Patrick Goebel.

COURSE OUTCOMES

After completion of the course students would be able to:

COl. identify the fundamentals of operating system dedicated to Robots.

CO2. interp;ret various case studies of ROS application.

CO3." apply spatial transformation to obtain forward and inverse kinematics through
programming.

CO4. determune the robot dynamics problems for path planning and Programming.

COA5.  assess working principle of various ROS debugging process.

CO6. develop applications of robots in industry.
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DEPARTMENT OF INFORMATION TECHNOLOGY

HUMANOID ROBOTICS
240732

LI|T P Total Credits

- - 3

COURSE OBJECTIVES
* To understand and describe the state of the art of humanaoid robot.
¢ To introduce students with mechanism and design of humanoid robot.
» To elucidate the technical challenges with humanoid robot.

‘s To discuss the potential roles of humanoid robots in society, w.r.t. social and ethical
aspects, and applications,

Unit-1
Research on Humanoid Robot, Overview of ASIMO and its significance in humanoid

robot research, Anatomy and structure of ASIMO, Design considerations for stability,
mobihity, and dexterity in ASIMO, Actuators, sensors, and hardware components used,
Communication Capabilities of ASIMO, Introduction to NAO Humanoid Robotics, NAO
Robut Vision and Perception, NAQ robot features, capabilities and limitations of the NAO
robot, Social and cognitive aspects of human-robot interaction.:

Unit-T1T
Humanoid Mechanism and Design, Kinematics and Dynamics of a humanoid robot, Zero
Moment Point (ZMP) overview, Measurement of ZMP. 2D and 3D walking pattern
gencration.

Unit-111 _
Motion Planning and Control: Robot-Whole body motion, Whole body motion patterns to
dynamically stable motion, remote operation of humanoid robot.

Unit-1V
hroducuon o Memory Modeling in Humanoid Rebotics. Memory Architectures: Von
Neumann architecture, Neural network-inspired memory architectures, Hybrid memory
systems. Memory Modeling Applications; Natural language processing and dialogue
systems. Object recognition and scene understanding, Behavior adaptation and fearning.

Unit-V
Application of Humaneids: Humaroid Robots tor Entertainment-Theme park, Humanoid
Robots 1n Tducation-Robots role in teaching. Humanotd-hike robot in Special Education.

Next generauen Industrial Robot, Inclusion of Hum;moid Robots in Human Society-

f/(“‘l/ Y252
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MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
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DEPARTMENT OF INFORMATION TECHNOLOGY

RECOMMENDED BOOKS

+ Kajita, Shuuji, Hirohisa Hirukawa, Kensuke Harada, and Kazuhito Yokoi.
Introduction to humanoid robotics. Vol. 101. Springer Berlin Heidelberg, 2014.

¢ Nenchev, Dragomir N., Atsushi Konno, and Teppei Tsujita. Humanoid robots:
Modeling and control. Butterworth-Heinemann, 2018.

e Burdet, Etienne, David W. Franklin, and Theodore E. Milner. Human robotics:
neuromechanics and motor control. MIT press, 2013,

a a
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Robots: Design and Experiments. Vol. 143. Springer Nature, 2021.
» Lynch, Kevin M., and Frank C. Park. Modern robotics. Cambridge University Press,
2017.

COURSE OUTCOMES

After
COl.
CO2.
CO3.
CO4.
COs.
CO6.

>
AV SV e

completion of the course students would be able to:
define the technical aspects of various types of humanoid robot.
explain the details of mechanism and design of humanoid robot.
interpret the ZMP aﬁd the dynamics of humanoid robot.
examine the Biped walking pattern.
determine the whole-body motion of humanoid robot.

develop the trends of humanoid robot in society.
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ANNEXURE - IV

Syllabi
of
Open Category (OC) Courses
B.Tech VII Semester
(Batch Admitted in 2020-21)
(Information Technology/
Internet of Things (IoT)/
Information Technology (Artificial

Intelligence and Roboftics))
[ITEM IT-6]
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DEPARTMENT OF INFORMATION TECHNOLOGY

IoT AND ITS APPLICATIONS

910203
L|T]|P To_tal Credits
- | - 3
COURSE OBJECTIVES
¢ To understand basic terminology, concepts, structure, and protocols of IoT.
+ To understand Sensors, Devices & Components.
» To attain knowledge of integrated development environment.
¢ To be able {0 oiganize aiwd anaiyze the vasi daia of 101

To be able to develop different IoT applications.

UNITI

Introduction to IoT and network architecture— Evolution of Internet of Things
(IoT), TIoT Components, impact of IoT, Challenges and security issues in JoT. IoT
World Forum (loeTWF) standardized architecture, Simplified loT Architccture: Core

IoT Functional Stack, loT data management and compute stack {Cloud, edge, fog).

UNIT II

LoT Protocols: Communication Protocols: IEEE 802.15.4, Zigbee, 6LoWPAN, Z-
Wave, Bluetooth. RFID. Networking Protocols: CoAP and MQTT.

UNIT IIT

Things in loT: Sensor: light sensor, moisture sensor. temperature sensor, etc.
Actuator: DC motor. different types of actuators. Controllers: microcontroliers and
their role as a gateway to interfacing sensors and actuators.

TIoT Platform overview: Raspberry pi, Arduino Board details. Introduction to

Arduino IDE. Embedded "C™ Language basics, Interfacing sensors. LEDs.

UNIT IV

*Cloud computing and data analytics in IoT: Introduction to Cloud Computing-
Definition, Characteristics. Components, Cloud provider: Microsoft Azurc. AWS,
Google Cloud. Structured Versus Unstructured Data. Data in Motion versus Data at

Rest, 1oT Data Analvucs Challenges, Data Acquiring. Organizing in [oT,

o T o/
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DEPARTMENT OF INFORMATION TECHNOLOGY

IoT Applications: Business models for the mternet of things, Smart city, Smart
mobility and transport, Industrial IoT, Smart health, Environment monitoring and
surveillance, Home Automation, Smart Agriculture, Examples for new trends — Al

ML penetration to IoT.

RECOMMENDED BOOKS

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

Internet of Things — A hands-on approach, Arshdeep Bahga, Vijay Madisetti,
Universities Press, 2015.

Internet of Things: Architecture, Design Principles And Applications, Rajkamal,
McGraw Hill Higher Education.

COURSE OUTCOMES

At the completion of course, student will able to-
COl.
CO2.
COo3.
CO4.
COs.

define basic understanding of IoT, its architecture.

compare the communication models and protocols for IoT.
implement hardware and software platforms for application in IoT.
examine the security issues involved in loT.

choose appropriate data analytics and cloud offerings related to IoT.

develop loT based applications for real world.
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DEPARTMENT OF INFORMATION TECHNOLOGY

SOFT COMPUTING

L T P | Total Credits

3 - - 3

COURSE OBJECTIVES

» To provide the students the basic understanding of soft computational techniques like
neural networks and fuzzy logic, program the related algorithms and design the related
systems.

s Tounderstand the theory and concepts of neuro-modelling, different neural paradigms

. and related applications.
¢ To understand the basics of evolutionary computing paradigms like genetic algorithm

and its application to enginecring optimization problems.

Unit [
Introduction to Soft Computing, Concept of computing systems, Soft computing versus

Hard computing, Characteristics of Soft computing, Some applications of Soft

computing techniques.

Unit IT
Artificial Neural Networks- Biological neurons and its working, Simulation of
biological neurons to problem solving, Different ANNs architectures. Training -

techniques for ANNs, Apphications of ANNs to solve some real life problems,

Unit IH
Genetic Algorithms- Concept of "Genetics” and "Evolution™ and its application to
probabilistic search techaniques. Basic GA framework and different GA architectures.
GA operators: Encoding. Crossover. Seiection, Mutation, etc., Solving single-abjective

optimization problems using GAs.

Unit IV
Fuzzy logic- Introduction to Fuzzyv logic, Fuzzy sets and membership tunctions
Operations on Fuzzy sets. Furzy relations, rules, propositions. implications and

inferences, de-fuzzitication techimgues, Fuzzy Inference System, realistic applications

of Fuzzy logic. (:\ W
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DEPARTMENT OF INFORMATION TECHNOLOGY

Unit V

Introduction to Optimization Problem, Concept & types of optimization problems,
defining an optimization problem, traditional approaches for solving optimization

problem, limitations of traditional approaches, applications and examples.

RECOMMENDED BOOKS

Principles of Soft Computing, S.N. Sivanandam & S.N. Deepa, John Wiley & Sons,
2007.

Evolutionary  Algorithm for Solving Multi-objective, Optimization Problems
(2" Edition), Collelo, Lament, Veldhnizer (Springer).

Fuzzy Logic with Engineering Applications Timothy J. Ross (Wiley), 2005.

Neural Networks and Leamning Machines Simon Haykin (PHI), 3 edition.

COURSE OUTCOMES

At the completion of course, student will able to-

CO1.
CO2.
CO3.

CO4.

define basic concepts of neural networks and fuzzy systems.

classify solutions by applying various soft computing approaches for a given problem.
identify soft computing methods to resolve realistic problems in varieties of application
domains.

analyze artificial neural networks alongwith its applications.

categorize the basic computational methods as hard or soft.

determine appropriate soft computing models for solving various real world problems.
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(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)

DEPARTMENT OF INFORMATION TECHNOLOGY

SOFTWARE TESTING
910204

-
-
e~

Total Credits

- - 3

COURSE OBJECTIVES

e To know about an introduction to software testing, focusing on the principles,
techniques, and best practices used in the field.

e To become familiar with the fundamental concepts of software testing and gain
practical skills in planning, designing, and executing software tests.

» To cover the various testing methodologies, test case creation, test automation, and

defect tracking.

Unit 1
Introduction to Software Testing: Importance and goals of software testing, Testing

life cycte and its phases, Role of testing in the software development process, Testing

principles and fundamentals, V & V Model.

Unit I1
Testing Techniques: Black-box and white-box testing, Equivalence partitioning,

Boundary value analysis, Decision table testing, State transition testing, Use case

testing, Error guessing and exploratory testing.

Unit IT1
Test Case Design: Test case components, Test case design techniques, Test case

prioritization, Test data management, Test coverage criteria. Traceability matrix.
Test Planning and Management: Test planning process. Test strategy and test plan
development. Test estimation and scheduling. Test environment sewp and
management. Test metrics and reporting.

Unit TV
Specialized Testing: Unit testing, Integration tesung. Sysiem testing, Acceptance
testing, Regression testing, Performance testing, Sceurity testuing, Usability testing,
Compatibility testing, localization testing.

Unit V
Quality Assurance and Best Practices: Quality assurance processes and activities,

Code reviews and inspections. Static analysis und code coverage, Test-driven -

development and agile testing. Emerging trends in software testing \[9/ N
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DEPARTMENT OF INFORMATION TECHNOLOGY

RECOMMENDED BOOKS

*

"Foundations of Software Testing: ISTQRB Certiﬁcation'; by Dorothy. Graham, Erik van
Veenendaal, Isabel Evans, and Rex Black.

"Software Testing: Concepts.and Practices” by Srinivasan Desikan and Gopalaswamy
Ramesh.

"The Art of Software Testing” by Glenford J. Myers, Corey Sandler, and Tom Badgett.
"Agile Testing: A Practical Guide for Testers and Agile Teams" by Lisa Crispin and
Janet Gregory.

"How Google Tests Software" by James A. Whittaker, Jason Arbon, and Jeff Carollo.

* COURSE OUTCOMES

At the completion of course, student will able to-

CO1.
Coz.
CO3.
CO4,
COs.
CO6.

understand the fundamental principles and concepts of software testing.
gain practical knowledge of different testing techniques and methodologies.
learn to create effective test cases and test plans. '

develop skills in test execution, analysis, and defect tracking.

understand the role of test automation.in software testing,

apply industry best practices for software testing.
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ANNEXURE -V

Experiment List and
Skill Based Mini Projects
of
Departmental Laboratory Course (DLC)
B.Tech VII Semester
(Batch Admitted in 2020-21)
(Information Technology/
Internet of Things (IoT)/
Information Technology (Artificial

Intelligence and Robotics))
[(ITEM IT- 7]
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DEPARTMENT OF INFORMATION TECHNOLOGY

ADVANCED ROBOTICS LAB
240701

LIST OF PROGRAMS

Introduction to Raspberry Pi.

Line following Robot: Build a robot using motors and sensors and program it to follow
a line. Use IR sensors to detect the line and control the robot’s movement.

Obstacle Avoidance Robot: Construct a robot with ultrasonic sensors to detect obstacles
in its path and navigate the robot around the obstacle without colliding.

Vision-based Gbyeci Recogmiion: Utilize a Raspberry Pi camera moduie to detect,
recognize and classify objects.

Maze solving robot: Construct a robot capable of autonomously navigating through a
maze. Use sensors to detect walls and program the Raspberry Pi to guide the robot
through the maze, making decisions at intersections or dead ends.

Remote Control Robot: Create a robot that can be remotely controlled using -a
smartphone or a computer using Raspberry Pi and Wi-Fi module.

Voice controlled Robot: Integrate a microphone and speaker with the Raspberry Pi 10
create a voice-controlled robot to perform various tasks based on speech commands.
Smart Garden: Build a smart garden system to automate watering, monitor soil moisture
levels and control lighting conditions using Raspberry Pi. Develop a schedubing
algorithm to determine watering intervals and control the irrigation system accordingly.
Environment monitoring: Monitor temperature. humidity, air quality and noise level
via sensors using Raspberry Pi. The system should provide real-time monitoring, data
logging and generate alerts.

Home Security: Develop a home security svsiem that utilizes motion detection. image
capturing and remote monitoring capabilities 10 detect intrusion and notify users on the
mobile device.

. Humanoid Robotics (Human-Robot Interactiony: Develop a simulated human-robut
interaction scenario. Use speech recognition or natural language processing algorithms
to enable the robot to understand and rupnmt o user commands or questions in (he
simulation.
1Tumanoid Robotics (Task Planning and Exceution): Design a simulated environment
with muliiple tasks or objectives. Develop a wsk-planning algorithm that enables the
humanoid robot to autonomously plan and excoite i sequence of actions to accomplish
the given tasks.
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MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

{A Govt. Aided UGC Autonoemous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)

IiEPARTMENT OF INFORMATION TECHNOLOGY

ADVANCED ROBOTICS LAB
240701

LIST OF MINI SKILL BASED PROJECTS

List of Micro Projects:

L.

Light Following Robot: Build a robot that can follow a light source using light sensors
or a camera. Develop algorithms to detect the brightest light source and control the
robot's movement accordingly.

Gesture Controlled Robot: Construct a robot that can be controlled using hand gestures.
Utilize sensors like accelerometers or flex sensors to detect gestures, and develop
algorithms to interpret the gestures and control the robot's actions.

Bluetooth Controlled Robot: Create a robot that can be controlled wirelessly using a
smartphone or a computer via Bluetooth. Design a user interface to send commands to
the robot and implement the corresponding control system.

Obstacle Avoidance Vehicle: Create a robot that uses sensors to detect and avoid
obstacles in its path. It can navigate through a cluttered environment without colliding
with objects.

Maze Mapping: Design a robot with sensors like a gyroscope or accelerometer to create
a map of a simple maze. Allow the robot to explore the maze autonomously while
recording sensor data and then reconstruct the maze based on the collected information,
Gripper Design: Design and build a gripper mechanism using cardboard or 3D printing.
Test the gripper's ability to pick up and hold different objects of varying sizes and
shapes. Explore different gripping strategies and materials.

Robot Perception: Build a rehot with advanced perception capabilities. integrating
technologies like depth sensing. 3D map-ping. and object tracking to enhance its
awareness of the environment.

Object Recognition and Grasping: Develop a system that uses computer vision

- techniques to recognize objects in the environment and plan a robotic arm's mouon (o

grasp them accurately.

List of Macro Projects:

1.

Autonomous Navigation: Build a robot capable of autonomously navigating through a

maze or an unknown environment using scnsors such as LiDAR or cameras.
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(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)

DEPARTMENT OF INFORMATION TECHNOLOGY

Autonomous Driving Vehicle: Build an-autonomous vehicle capable of navigating
complex road environments, integrating technologies like perception systems, machine
learning, and decision-making algorithms to ensure safe and efficient transportation.
Industrial Automation: Implement an advanced robotic system for industrial
automation, optimizing manufacturing processes, and increasing productivity by
integrating robots with sensors, machine vision, and Al algorithms.

Path Planning Robots: Develop a robot that determines an optimal or feasible path from
a starting point to a desired goal point while avoiding obstacles or constraints in the
environment.

Robot Soccer Player: Build smail robot and develop algorithms for robot control, object
detection, and ball tracking to enable the robot to play soccer autonomously.
Autonomous Drone: Build a miniature drone capable of autonomously flying and
avoiding obstacles using sensors and computer vision techniques.

Fire-fighting robot: Build a robot that detects smoke or fire and takes apt measures to
extinguish the same. Also, add the feature of detecting any life stuck in fire and alert
the authorities. '

Autonomous Underwater Vehicle: Create a small robot that can navigate and perform
tasks underwater, such as exploring underwater environments or collecting data in

aquatic environments.

List of Mini Projects:

1.

L]

rh

Robotic Arm Manipulator: Develop algorithims and control strategies for precise
manipulation tasks, such as assembly. pick-and-place operations, or delicate object
handling.

SLAM (Simultaneous Localization and Mapping):  Implement Simultancous
L ocalization and Mapping (SLAM) techniques to enable a robot to navigate and buld
a map of its swroundings in real-time.

swarm Robotics: Develop a group of small robots that can communicate and work
together to accomphish tasks. They can L‘om‘din;ué their actions and exhibit emergent
behaviour.

Exoskeleton Assistance System: Design and build a wearable robotic exoskeleton that
can assist individuals with limited mobility in their daily activities. such as walking.
lifting objects, or rehabilitation excrerses.

soft Robotics: Design a robot with soft and tlexible materials that can adapt to ditterent

A \W Yoy
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DEPARTMENRT OF INFORMATION TECHNOLOGY

6. Agricultural Robot: Design and deploy robots for agricultural applications, such as
autonomous crop monitoring, precision farming, or harvesting, to optimize resource
usage and increase crop yield.

7. Surveillance Robot System: Deveiop a surveillance system for critical area by
designing cooperative UAVs and humanoid robots.

8. Space Exploration Robot: Develop robots for space exploration and extra-terrestrial
missions, including tasks like planetary surface exploration, satellite servicing, or

sample collection.
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DEPARTMENT OF INFORMATION TECHNOLOGY

INTERNET OF THINGS LAB
160711/ 230701

LIST OF PROGRAMS

1. Introduction to Arduino Board and Arduino IDE (Installation and Setup)

2. Write a Program to develop a basic LED glowing and fading circuit.

3. Write a Program to control the LED using Button and count the number of button
pushes, control the intensity of light.

4. Write a Program to read an analog input and prints the voltage to the serial monitor.

5. Write aprogram to control the £

te aprog ing

e alarm,

6. Write a Program to Control Electronic Appliances using RELAY SHIELD Sensor after
detecting motion using Motion Sensor {(PIR sensor).

7. Write a program (o control the movement of a stepper motor.

8. Write a program to control electronic appliances using Bluetooth,

9. Write a program to monitor the moisture, temperature, and humidity levels of the
surrounding environment.

10. Write a program to determine the pH level and turbidity in water.

11. Write a program to monitor the heartbeat.
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DEPARTMENT OF INFORMATION TECHNOLOGY

INTERNET OF THINGS LAB
160711/ 230701

LIST OF MINI SKILL BASED PROJECTS

List of Micro Projects:

Bow o

© o = o v

Design a sleep detection system using an eye blink sensor.
Design a Burglar Alarm system for home security.

Distance calculation using ultrasonic sensor

Detect the intensity of light using LDR.

Design an LED chaser using muitipie-colored LEDs.
Calculate the heartbeat per minute using a Heart rate monitor
Design a Shadow alarm using a light detection resistor.
Design a system for water ievel monitoring.

Design an object detection system using an infrared sensor

. Waste Management; Build an [oT solution for smart waste management. integrating

sensors in waste bins to monitor fill levels. Implement optimization algorithms 1o

optimize waste collection routes and reduce operational costs.

List of Macro Projects:

A -

10.

Use a PIR sensor to detect the motion and indicate the motion detection with LEDs/bulbs.
Design a Digital dice that generates a random number.

Using a sound sensor, design a sound pollution monitoring systen.

Design an electronic door opener using an RFID reader.

Using suitable temperaturc and humidity sensors, design a weather reporting systeni.
Design an Arduino-bascd mmit notilicr.

Design a smart alarm clock using moetion sensors/light sensors ete.

Design an automatic light dimmer using light sensors and relay switch.

Smart Parking: Create an loT-based parking system that monitors parking space
availability and guides drivers to vacant spots using sensors a‘nd mobile applications.
Implement reai-time updates and payment integration for efficient parking management.
Asset Tracking: Create an loT solution for tracking assets such as vehicles. packages. or

equipment. Use GPS or RFID technology to monitor the location and status of assets in

real-time and develop a weh or mobile application for visualization.
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List of Mini Projects:

fa—
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Design a human-following robot using suitable sensors and actuators

Design a line following robot using suitable sensors and actuators

Design an obstacle-avoiding robot using suitable sensors and actuators

Design a Plant watering system using suitable sensors and actuators

Design a home automation system using suitable sensors and actuators

Design an automated tell deduction system using RFID

Design a Fire-fighting robot using suitable sensors and actuators

Design a vehicle accident prevention system using suitable sensors and actuators

Design theft management using suitable sensors and actuators

. Design a floor-cleaning robot using suitable sensors and actuators

. Design Smart sticks for blind people using suitable sensors and actuators
. Design a Gesture control robot using suitable sensors and actuators

. Design a Bluetooth-controlled device using HC-05 Bluctooth module

. Smart Parking: Create an loT-based parking system that monitors parking space

availabtlity and guides drivers to vacant spots using sensors and mobile applications.

Implement real-time updates and payment integration for efficient parking management.
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- MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)

DEPARTMENT OF INFORMATION TECHNOLOGY

ANNEXURE - VI

List of Courses under
Honours Specialization
B.Tech V Semester
(Batch Admitted in 2021-22)
(Information Technology/
Internet of Things (IoT)/
Injormatzon Technology (Artificial Intelligence and Robotics)/
Artificial Intelligence and Data Science/

Artificial Intelligence and Machine Learning)
[ITEM IT- 8]
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MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

A Govt. Alded UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)

DEPARTMENT OF INFORMATION TECHNOLOGY

“List of courses to be opted for Honours specialization in B. Tech V Semester

(Information Technology)

Honours*

(to be opted by students of Parent Department)

Specialization 1: Artificial Intelligence
and Machine Learning

Specialization 2: Data Analytics

‘Course Name

Specialization 3: Robotics

Fundamentals Of Artificial Tntetligence (12 weeks)

Fundamentals Of Artificial Intelligence (12 weeké)

Introduction to Robotics (12 wecks)

Artiticial Inieligence : Search Methods For Problem
FNolving (112 weeks)

Applied Linear Algebra For Signal Processing, Data
Analytics And Machine Learning (12 weeks)

Artificial Intelligence : Search Methods For Problem
Solving (12 weeks)

“ Course vun through SWAYAM/NPTE]L MOOC Learning Based Platform

W2
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" MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

(A Govi. Aided UGC Autonomous & NAAC Accredited [nstitute Affiliated to RGI'V, Bhopal)

DEPARTMENT OF INFORMATION TECHNOLOGY

Lisf_ of courscs to be opted for Honeurs specialization in B. Tech V Semester

(Internet of Things)
R - Honours®
L (1o be opted by students of Parent Department)
Specialization 1: Artificial Inteligenee Specialization 2: Systems & Specialization 3: Robotics

______ .....and_Machine Learning Computing
i Course Name Course Name . o

Fundamentals OT Artificial Intelligence (12 weeks) Ethical Hacking (12 weeks) Introciuction to Robotics (12 weeks)

Artificial Intelligence : Search Methods For Problem Introduction To Algorithms And Analysis (12 Artificial Intelligence : Search Methods For Problem

Solving (12 weeks) weeks) Solving (12 weeks)

* Course run through SWAYAM/NPTEL/ MOOC Learning Based Platform
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

(A Giovt Aadled GO Amtonomons & NAAC Accredited [nstitute Affiliated to RGPV, Bhopal)

DEPARTMENT OF INFORMATION TECHNOLOGY

Llst of courscs to be opted for Honours specialization in B. Tech V Semester
. (Information Technology (Artificial Intelligence and Robotics))

Honours*
| (to be opted by students of Parent Department)
" Specialization 1: Information security Specialization 2: 10T

Course Name " CourseName,, . o
| Cyber sceurity and Privacy Introduction to Internet of things

_-[f:,lhi(:‘:;imlul:lc.kin:.: - Sensor Technologies: Physics, Fabrication, And Circuits

FoR)-

SCowese run throdgh SWAYANM/NPTEL MOOC Learning Based Pladorm
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

(A Govt, Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGI'V, Bhopal)

DEPARTMENT OF INFORMATION TECHNOLOGY

List of courses to be opted for Honours specialization in B. Tech V Semester
o (Artificial Intelligence (AI) and Data Science)

Honours*
o (to he opted by students of Parent Department)
Specialization 1: Information security Specialization 2: IOT
P Course Name - : g e '
Cyber sccurity and Privacy Introduction to Internet of things

Ethical Hacking . Sensor Technologies: Physics, Fabrication, And Circuits

* Course run through SWAYAM/NPTEL/ MOOC Learning Based Platform
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MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

{A Govi. Added UGC Autenomous & NAAC Accredited Institute Affitiated to RGPV, Bhopal)

DEPARTMENT OF INFORMATION TECHNOLOGY

List of courscs to be opted for Honours specialization in B. Tech V Semester
- (Artificial Intelligence and Machine Learning)

Honours*
L (to be opted by students of Parent Department)
~Specialization 1: Information security Specialization 2: IOT

Course Name ' Course Name

Cyber seeurity and Privacy Introduction to Internet of things

Ethical Hackin g Sensor Technologies: Physics, Fabrication, And Circuits

* Course run through SWAYAM/NPTEL/ MOOC Learning Based Platform
. )
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MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

(A Govt. Ajded UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)

DEPARTMENT OF INFORMATION TECHNOLOGY

ANNEXURE - VII

Scheme
of
B. Tech V Semester
(Batch Admitted in 2021-22)
(Information Technology/ Internet of Things(IoT)/
Infm mation Technology (Artificial Intelligence and Robotics)/
Artificial Intelligence and Data Science/
Artificial Intelligence and Machine Learning)

Under Flexible Curriculum
[ITEM IT -9]




MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt. Aided UGC Autonomons & NAAC Accredited Institute affiliated to RGPV, Bhopal)

Department of Information Technology
Scheme of Evaluation

S ~ B. Tech. V Semester (IT) ur batch admitted in academic session 2021-22)
S. | Subject [C ategory| Subject Name Maximum Marks Allotted Contact Hours
NG, Code Code : per week
: Theory Slot Practical Slot
End Term Continnous C““ﬁ““f’“s Total L T P Total Mode of Mo;lc
Evaluation Evaluation End Evaluation Marks Credits Teaching 0
— — - - _ Exam.
Fod Sem. [FProficiency]  Mid Quiz/ Sem, | Labwork & Skill
Fsim. i subjeel Sem. Assignne | Exam. Sessional Baged
foirse Lixam. nt Mini
B A VR A I T'rofect
1. 160311 RS et es 50 10 20 20 - - - 100 3 ] - 4 Offline PP
2‘ 160517 13 |];||;| “\L!Ln\L TNLTG I \]h“n 'ﬁ'(] 1N 2[) m 60 20 20 ?ﬂﬂ 3 - 2 4 B|CI'I(‘|Cd MCQ
i 3. Is0513 1 i T huny of Compuiation ‘ﬁ(] 10 "[) 20 60 M 20 200 27 1 2 4 Blended PP
TR FTLS IV A § U \]I\_Inpll\l.\ wio & Tl L e ,‘:\(I 10 "‘(] n Gl 24y a0 00 3 - 2 4 Rlended e
s, ‘ Trwril I 1 ' Sefl ( ::mplm TIE PR TN TITES _*I(I. - 10 1 "(] 20 o - - 100} 3 - - 3 Blended PP
P TES PO DTS | \lmm I‘w]ul I - - - - (\U 4{) - {00 - - 4 2 OMine S0
; A SenTmar . Su.lf |l.dl‘l'l:l1" Presentalion : Online and
T T o Sy ] (SWAVAM NPT 000 | - - - - 40 - 40 S B ! Mentoring SO
8. | 200XXX CLC Nn»:t:nl-.:)p"”w Cotrse (Informal - - - - 50 - - 30 - - 2 ] Interactive S50
. ) Summer Internship Project-11 K
9. 160518 nLC (Evaluation) - - - - 60 - - 60 - - 4 2 Offline SO
Total 250 50 100 100 [ 350 140 60 1050 | 14 | 02 [18 - -
10. | 1000006 | MAC  [Disaster Management 50 10 20 20 - - . 100 2 | - |- | GraDE Online MCQ
Additional Course for Honours or minor Specialization Permitted to opt for maximum two additional courses for the award of Honours or Minor specialization
3 proficiency in course/subject-includes the weightage towards ability/skil/competence/knowledge level/ expertise attained ete. in that particular course/subject,
MCQ: Multiple Chosce Question AQ: Assignment + Oral OB:; Open Book PP: Pen Paper SO: Submission + Oral
" The minor project-1 may be evaluated by an internal committee for awarding sessional marks.
“ Compalsory registration for onc online couwrse using SWAYAM/NPTEL/ MOOC, evaluation through attendance, assignments and presentation M
T mmm e \lmlt of Teac hm" Maode of F.,wminalitm - ~
’ e e e . NS - N {mcb
’ g Theory e _.__jl__!aah NEC Theory Lab NEC Totat credpb AN (ACADE )
OfMine I Ouling Blended  + OMine [lll(.‘l active PP AQ) MCQ S0 50 2 g
L | ) o MITS

04 ! 12 | m 3 - 03 08 01 25

ot @“ Def N I&b\"’g\ )
o/ @»’7&; -5 7

e

g S T Pooases | szoe | 400%  [s2.00% |1 00% 32.00% 4,00% Credits G W ALIO




“MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute affiliated to RGPV, Bhopal)

List of courses to be opted for Minor specialization in V Semester

Minor specialization *
(1o be opted by students of Other Department)
Course Code Course Name
1TOS2IM2 Programming in Java {12 Wegks)
T0s20M| Introduction to Operating Systems (8 Weeks)
1T0523M | Computer Graphics (8 Weeks)

* Course run through SWAYAM/NPTEL/ MOOC Learning Based Platform
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MADIIAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

(A Govl,

B. Tech. Internet of Things (JIoT) V Semester

Department of Information Technology
Scheme of Evaluation

Atded UGC Autonomous & NAAC Aceredited Institute Affiliated to RGPV, Bhopal)

(for batch admitted in academic !

fon 2021-22)

S Subject (Category| Subject Name Maximum Marks Allotted Contact Hours
No. [ Code Code : Theory Shot Practical Slot per week
End Term Continuous Continuous L T [P Mode
Evaluation Evaluation End Evaluation Tatal Tots!I MOdQ.Of of
— — - . n _ Marks Credits Teaching
nd Sem. | Proficiency | Mid Quiz/ | Sem, | Lab work Skill Exam,
Fxam., | in subject Sem.  [Assigrm | Byam. & Based
feourse lixam, enl Sessional Mini
i 230501 BS{ DI‘\LIHL Stracinres 50 1{ 20 20 - - - 100 2 1 - 3 Ottlinc rp
2 s e | Data Seiences in ToT S0 10 20 0 | 60 20 20 w0 |3 | - |2 4 Blended MCQ
I 3. 2AAS (RIS th[”y al [ n|np|||;|||n|] Al It} 2[) 2[) 60) 20 20 :'OU 2 i 2 4 Blended PP
b REUIETTY S I?llllwt_idcd Sysiem & IuT S0 10 20 20 60 20 20 200 3 - pa 4 Blended idg
5. 230503 ' 1 \nn C nmpulmu Iu.hmqm.x S0 i 20 20 - - - 100 3 - - 3 Blended PP
6. »n"[l{} DLC | Minor I-‘ro}eu.t (s - - - - 60 40 - H00 - - 4 2 Offline S0
' e Seinard | Self- Iu,ammgl’u.s:n:fi-;; Onling and
j 207 | SelrStudy | (SWAYAMNPTIL: MOOC)" . ) i ) ) 40 . 40 3 i ! Menloring S0
8| 200XXX CLC EJO‘“?'_ E“E“g' ng Course (Inlormal ) _ - - 50 - - 50 - - 2 1 [nteractive S0
eamingy
9, 230508 PLC Summerllmcmsh]p Project-1] ) : . . 60 ) . 60 ) _ 4 2 Offline SO
{Evaluation)
Total 250 S0 100 100 S0 140 60 1050 13 02 |18 - -
lll.l 1000006 ! MAC [Disastcr Manageimeni 50 10 20 20 - - . 100 2 - - GRADE Online MCQ
Additional Course for Honouwrs or minor $pecialization Permitted to opt for maximum two additional courses for the award of Honours or Minor specialization

* proficiency in course/subject-includes the weightage fowards ability/skill/competence/knowledge level/ expertise attained etc. in that particular course/subject.

MOQ: Multiple Choice Question

A Assignment + Oral

PP: Pen Paper S0: Submission + Oral

The minor project-I may be evaluated by an internal commitiee for awarding sessional marks,
" Compulsory registration for one onling course using SWAVAM/NPTEL! MOOC, evaluation through attendance, assignments anid presentation

Theary

1 .
| b
|

Iﬁ'____.!_;_-_il_l_ié_'__ o]

Made of 'l'l.';ll_._‘!_'l_.i.l.lj_"

Bliniled

12
 R0A0%

_______ . Mode o Exanination
Lab | NEC Vheory Iah NEC Total Credits
Ofiine 1 Interactive re A) MCQ 50 50
) T T 12 - 3 {18 01 24
33.33% 4. [7% S0 - 12.50% 35.33% 4.17% Credits %

Y %
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MITS
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MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR |
(A Govt, Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)

List of courses to be opted for Minor specialization in V Semester

Minor specialization *
(to be opted by students of Other Department)

(,ou rse Code ' ' 3'(?01__1;'550':"_ ame
lQ0522M1 Introduction to Internet of Things (12 Weeks)
100522M2 Introduction to Operating Systems {8 Weeks)
100523M1 Computer Graphics (8 Wecks)

# Course run through SWAYAM/NPTEL/ MOOC Learning Based Platform

MITS
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.. MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

(A Govi, Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bh_opal)

Department of Information Technology
Scheme of Evaluation
B. Tcch. in Information Technology (Artificial Intelligence and Robotics

_ o S V Semester (for batch adminted in academic session 2021-22)
N Subject  Categorvl Subject Name .[ o _ _mr_}l"llllllvl_l!r‘l_l Marks Allotted Contact Hours N _‘
No. Code  Code ! Illcm v Slol Practical Slot per week
; ' " End Ter Continuons Continuous L T P
! ne ferm . 5 . . Tutal Total Mode of Mode
Fvaluation Evaluation Fnd Evaluation Mark Credit Teachi of
o Sem, ‘I’ml!uuny Wi Cizf Se Lab work Skill arks reciits ¢aching Exam.
Exam. | in subect Sem. Assignm Ex‘m; & Based
feourse Exan. ent T Sessional Mim
- Project
1. | 240501 BSC | Discrete Structures 50 10 20 1 20 - - - H00 z 1 - 3 Offline PP
2. 240502 neC Data Scicnce using I'yihon 50 10 20 20 60 20 20 =00 3 - 2 4 Blended MCQ
3. 240503 N Theory of Computatien 50 10 20 20 ] 20 20 00 2 1 2 4 Blended PP
4. | 240504 N Robotics Syslcm amd (€ 'nnlrol 50 10 20 20 60 20 20 200 3 - 2 4 Blended PP
s, 240505 e Sofy ((‘Jmpulln'- Iuhmquc S} 10 20 20 - - - 100 3 - - 3 Blended I
6. 240506 Dic Minor I’ru]-.-.l | - - - - 60 40 - 100 - - 4 2 Offline SO
h ______‘1_____._.__ Keminard | Seliok h.drnms Presemiation | Online and
7. *‘".'5“7 Self-Smely| {SWAYAMNPTEL MOOC N ) ) 40 ) 0 - . : Menloring S0
8 MONYX | CLe :\I:I:It,lll rl'i’v.n- ung { oorse i ntormal ) ) i i 50 i ) 50 . . 3 | Interactive SO
0 SIS N %mmmr tntcanship Progect- 1l ) ) ) . 60 . _ 60 _ _ 4 3 Offline S0
o _ Alnaknation| SN U
! ) To . s | 50 100 100 350 140 60 LO50 13 02 |18 - -
b 1000006 MAC |1).\. ster Management S U I L 20 - - - 100 2 - - | GRADE Online MCQ
,elditional Course for Honours or minor Specialization Permitted (o opt for maximum two additienal courses for the award of Homours or Minor specialization
Y proficicncy in course/subject-inclndes the weightage (owards ability/skillicompetence/knowledge level expertise attained ete. in that particular course/subject.
MOCQ: Muliple Choice Question A Assignment + Qral PP: Pen Paper S0O: Submission + Oral

The minor project-1 may be evaluated by an internad committee for awarding sessional marks.
* Compuolsory registration for one online course using SWAYAM/NPTEL! MOOC, evaluation through attendance, assignments apd presentation

Muaode of Teaching Mode of Examination
I'beary 1.ab NEC Theory Lab NEC Total Credits
Oflline Online Blended Offline | Inferactive rr AO MCQ SO SO
03 - 12 08 01 12 - 03 08 01 24
12.50% - S0.00% 33.33% 4.17% 50.00% - 12,50% 33.33% 4.17% Credits %e
P 4@
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¢ ¢ ) MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

(A Govi, Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)
List of courses to be opfed for Minor specialization in V Semester

Minor specialization *
(to be opted by students of Other Department)

Course Code . f Lol rse-Nan
AT0S22M2 Introduction to Operating Systems (8 Weeks)
/\]()Ségl;l;m o Programming, Data Structures and Algorithms in Python (8 Weeks)
AlOS 2_‘; ;1] R -;-';>|;1|3111c1' Graphics (& Weceks)

“ Course run through SWAYAM/NPTEL MOOC Learning Based Platform
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MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

(A Govt. Aided UGC Autonomous Institute& NAAC Accredited Institute Affiliated to RGPV, Bhopal, MP)
Department of Information Technology

Scheme of Evaluation
B. Tech. V Semester (Artificial Intelligence (AI) and Data Science)

(for batch admitted in academic sesyion 2021-22)

is | Subjeet [Category] Subject Name Maximum Marks Allotted Contact Hours
No. | Code Code Theory Slot Practical Slot per week -
I
| Fod Tcrm (20|1l||||15)us Cnnlmu?us Total L T P Total Muode of Made
__ Exaluation Fraluation Fud Evaluation Marks Crediis Teaching of
nd Sem.[SPslicieney | Mid Quizi Sem Lab work Skill o ) cHIng Exam.
Fxam. mesubject | Sem, (Assignm l':vm; & Rased
fonrse Lxam. cnl ST Sessional Mini
e S E I S L Progect
Lo el PE Infermation Rt S0 10 20 20 - - - oo |2 ]| - 3 Blended PP
LI DC o Data Seience using Pybon - 0 10 a | oo | e | 20 20 200 3 - ]2 4 Rlended MCQ
3 z7ese DC [Theary of ¢ mnumtamm 50 10 20 20 60 20 20 200 2 1| 2 4 Blended PP
4. 270504 DC IComputer Glslphll.\ & Mu]llmulm 50 10 20 20 6O 20 20 200 2 1 2 4 Blended PP
S.. 270505 (b & Soll Compulmi_ T '.,-..hmqllw 30 10 20 20 _ . . Q0 3 _ 3 Blended PP
6. 2705060 DLC  [Minor Project-] ** . - . . 60 40 . . 00 . . 4 2 Offline S0
7. 2170507 Seminar/ [Scli-learning/Presentation } ) . . . . . . Online and
Sct-Study (SWAY J\MINI"I'I'[ £ OO 40 40 2 I Mentoring S0
8. | 200%XXX cLe  [Novel En".q..u'." Comrse (Informal ) : ) ; 50 : ) 50 ) ) 2 1 Interactive SO
R __[Leaming)
0. n?(,\“\ M. [Sumimer [nlcm-\hlp Project-1l7 _ _ ) ) 60 ) ) 60 ) _ 4 2 Offtine SO
: _ 250 | 50 |10 | o0 380 140 60 1050 | 12 | 03 |18 - -
1, 1060006 MAC : ,nm ’V]dn eemen 0 L 20 30 - - - 100 2 - -+ GRADE Online MCQ
\|I|Imnn.|l Course for Hlonours or minor Specialization Permitted (o npt for maximum two additional courses for the award of Honours or Miner specialization

S proficieney in crml‘sw‘suhjccl—ilwlmlv_\' the weightage towards :1hiIitylsL‘illa'compctcncc!kno\\'lctlgc level/ expertise attained ctc. in that particular course/snhject,
S0 Submisgion + Oral

AP Muohiiple Chanes Question

Al

Awsignment + Onal

PP: Pen Paper

The winor project=-T may be cvahuated by an internal commitiee Tor awarding sessional marks,
Compulsory registration for one online cowrse using S\WAYAM/NIFTEL MOOC, evaluation through attendance, assignments and presentation

| Maode ol Teaching Mude of Examination
L Theory, . Lab NEC Theory Lab NEC Total
OMine Online Blended | OfMine | Interactive | PP AOQ MCQ SO SO Credits
- - 15 08 01 12 - 03 08 01 24
- - 62.50% | 3333% 4.17% 50.00% - 12.50% 33.33% 4.17% Credits %
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MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

(A Govt, Aided UG Autonomoens Enstituted: NAAC Accredited Institute Aftiliated to RGPV, Bhopal, MP)
Department of Information Technology

List of courses to be opted for Minor specialization in V Semester

Minor specialization *
(to be opted by students of Other Department)

Coursc Code

ADO523MI Database Management System (8 Weeks)

ADOS23M2 | Programming, Data Structures and Algorithms in Python (8 Weeks)
/\I)_()\"_’“\Ml_ _ _[nlroduclion to Internet of Things (12 Weeks)

S Course run through SWAYAMNPTEL MOOC Learning Based Platform W q ; (\
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MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

{A Govt. Aided UGC Autonomous Institute& NAAC Accredited Institute Atfiliated to RGPV, Bhopal, MP)
Department of Information Technology

Scheme of Evaluation
B. Tech. V Semester (Artificial Intelligence (AI) and Machine Learning)

. l or butch admitted in academic session 2021-22)
L‘: ‘ Subject |Category| Subject Name Maximum Marks Allotted Contact Hours
. 0. - Code Code R Theary Slot Practical Slot per week
i e ‘ot ‘onti . T
; ) Fnd Term C‘lllltlnllf!us Contlnu?us Total L P Total Mode of Mot':lc
. Evaluation Fualuation Fnd Evaluation Marks Credits Teaching of
nd Ko | Pralicieney | Mid Quiz' | Gamy Lab wurk Skil ’ ) £ Exam.
Ixam. insubjeet | Seon [Assignmy| . & Based
I = Exam. - o
fonmrse Exam enl Sessonak Mim
. | I B e Projoct
I IS0A0] ne Inli'n'mzliion Retrivyal S0 0. 20 20 - - - 100 2 ] - 3 Blended Pr
1. h(hﬂ"* D |Data bcu.,nu. ualn;. Pwhun 50 10 an 20 60 20 20 200 3 - 2 4 Blended MCQ
3 280503 BC Theory of C ‘omputation 50 10 20 20 60 20 20 200 2 1 2 4 Blended PP
4 250504 ne (Computer Graphics & Mulllmuim 50 10 20 20 60 20 20 200 2 ] 2 4 Blended rr
S 250505 D Solt Computing ]LLhﬂlqllL.\ 50 10 20 20 - - - | oo 3 - - 3 Blended PP
0. 2RO506 DL Minor Project-1 *# - - - - 60 40 - 100 - - 4 2 Oftline S0
7. e Seminar! [Sell-learning/Treseniation ) ) ) i ) ) ) _ Online and
-N0s07 SelEStndy (SWAY AMNPTELS MOOU Y 40 0 ’ ! Mentaring >
N, W0XXN | CIA Novel [-nu wmn Conrse {Inlormal ) ) ) i 50 : ) 50 A R 5 : Intetactive SO
oo Jhemning) -
R T Sumimer Imunulnp |‘|n|LLI " ) ) _ i 0 i ) 60 ) ) 4 1 Offline 30
. . i AEvahuation) T R —
Tot: |I 250 S0 l{l(} 10 350 140 6l 1050 12 03 |18 - -
. \ : B L DL A
(0 LIOG00G T M |n.\ il \ann"unu:I st 10 20 20 - - - 1o 2 - - | GRADE Online MCQ
Coadditional Conrse |m Ilunmll s or mmm Speei; lllldlli)ll Permitted (o opt for maximum two additional courses for the award of Honours or Minor specialization
S ‘oficie ey in coir sdmhje(i includes the \'\rtl"lll‘l"t towards ability/skill/competence/knowledge level/ expertise attained etc. in that particular course/subject,
MOCQ: Muluple Choice Questian AQ: Assicnment + (Ol PP: P'en Paper S0: Submission + Cral

The minor project-1 may be evaluated by on infernal committee for awarding sessional marks.
* Compulsory registration for one anline course using SWAYAM/NPTEL/ MOOC, evaluation through attendance, assignments and presentation

Muode of Teaching Muaode of Examination
_Theary ] Lah NEC Theory Lab NEC Total ‘m
Offline | Online | Biended | OMine | Interactive | PP AO MCQ SO SO Credits
- - Is 08 oi 2 - 03 a8 o1 20 DEAN [/ \LADEI‘ECS)
R N 6250% | 3333% | 417% | 50.00% - 12.50% 33.33% 4.17% Credits %
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

(A Gove. Aided UGC Autonomous Institute& NAAC Accredited Institute Affiliated to RGPV, Bhopal, MP)
Department of Information Technology

" List of courses to be opted for Minor specialization in V Semester

Minor specialization *
(to be opted by students of Other Department
T T, A =

AMO523MI Database Management System (& Weeks)
AM(J\Zle Programming, Nata Structures and Algorithlﬁs in Python (8 Weeks)
....... A h.’ll)ﬁl“s-h-/;_;_mm Introduction to Internet of Things (12 Weeks)

“Course run Illi‘uugh SWANVANM/NPTEL MOOC Learning Based Platform
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DEAN (ACADEMCS)}
MITS Ve

FARY VMR TN k]

LY R AT A




0000000000000 000000000000000000000 00

MADHAY INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

{A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)

DEPARTMENT OF INFORMATION TECHNOLOGY

DISCRETE STRUCTURES
160511 '

L T P | Total Credits

1 - 4

COURSE OBJECTIVES

¢ To perceive the knowledge of basic algebra

To describe functton and its relation

To familiarize propositional logic

To know about the graph theory and its application in computer engineering

To famiiiarize the discrete numeric function and generating function

Unit-1 ,
Finite and Infinite Sets, Mathematical Induction, Principles of Inclusion and Exclusiorn,

Multsets, Functions and Relations., Binary Relations, Equivalence Relations and

Partitions, Partial Ordering Relations and Lattices, Chains, Pigeonhole Principle.

Unit-11
Prepositional Logic, Syntax, Semantics of ATF (Atomic Formula), WFF (Well Formed
Formula’s),Validity and Satisfiability of WFF by Quine’s Method, Normal and Closure Form

of Prepositional Calculus.

Unit-111 .
[ntroduction and Basic Terminology ol Graphs. Planner Graphs, Multi-Graphs and Weighted

Graph, Shortest Path in Weighted Ciraph. Introduction to Fularian Paths and Circuits.
Hamiltonian Paths and Circuits. Introducuon to Trees, Rooted Trees, Path Length in Rooted

Trees, Spanning Trees and Cur Trees,

Lnit-1V

Introduction to Discrete Numwerie Functions and Generating Functions, Introduction o
Recurrence Relations and Recursive Moorithms. Linear Recurrence Relations With Constant

Coefficients, Homogeneous Solunons, Purinoular Solutions and Total Solutions.

Unit-V
[ntroduction to Group, Subgroups. Generations and Evaluation of Power, Cosets and Lagrange s

Theorem, Group Codes, {somorphism and Automorphism, Homomorphism and Norma! Sub

Groups, Ring, Integral Domain and Field.
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RECOMMENDED BOOKS

J. Tremblay and Manohar: Discrete Mathematical Structures with Application to
Computer science. Narsingh Deo: Graph Theory.

Kenneth Rosen: Discrete mathematics and its applications (6th edition).2006. McGraw-
Hill

C. Liu, D. Mohapatra: Elements of Discrete Mathematics. 2008. Tata McGraw-Hill.
T. Koshy: Discrete mathematics with applications.2003. Academic Press.

1. Hein: Discrete structures, logic and computability. 2009, Jones & Bartlett Publishers.

COURSE OUTCOMES

After comnletion of this course, the students would be able to:

COl.

Cco2.

COo3.
COA4.

COs.

CO6.

explain the basic concept of set theory, prepositional logic, graph theory, discrete
numeric function and algebraic structure.

illustrate the knowledge of course content and distinguish between them in terms of
their applications.

identify the concepts of graph and tree for solving problems in the computer science.
apply the concepis of studied topics with suitable technique faced in engineering
problems

analyze the set theory, prepositional logic, graph theory, discrete numeric function and
algebraic structure to examine the real world problem.

build analytical skill and interpret applications of engineering beneficial in real time
troubleshooting. '
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INFORMATION RETRIEVAL
270501/2806501
Total
LT P Credits
2 1 - 3
COURSE OBJECTIVES

¢ Comprehend types of text analysis, Information retrieval, IR system architecture.
e Able to categorize and filter the information

e Leam the underlying technologies of modern information retrieval system

Unit-T
Intreduction: Concepts and terminology of informatton retrieval systems, Significance

of information retrieval and storage, Information Retrieval Vs Information Extraction,

Text analysis, Types of text analysis, Goals and history of IR, The impact of the web
on IR.

Unit-I1
Search engine architecture: Basic building blocks of a modern search engine system.

Mercator: A Scalable, Extensible Web Crawler, Parallel Crawlers, Different Types of
Web Crawler, Page Rank Algorithm.

Unit-IT1
Langwage models and Text Processing: Unigram, Bigram language modeis.

generating queries from documents. Text processing: Text format, Tokenization. Lower
casing, stop word removal. siemming. lemmatization, Language modelling. query

processing and refinement techniques,

Unit-IV
Basic IR Models: Boolean and vector-space retrieval models, Probabilistic Modceh:

Ranked retrieval: Text-similarity metries: TF-IDF (term frequency/inverse document

frequency) weighting: Cosine simitlarny.

Unit-V :
" Classification and Clustering: Classitication algorithms over the text data, Evaluation

in Information Retrieval: Rewieval Performance Evaluation Recall, Precision, Mcean

average Precision. F-Measure. User Oriented Measures, Discounted Cumubaed Gann,
/&’-
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Introduction to sentiment analysis, Document-level sentiment analysis. Sentence-level

sentiment analysis,

RECOMMENDED BOOKS:

e Butcher S., Clarke C.L.A. and Cormack G., Information Retrieval (1 ed.), The MIT
Press, 2010. ISBN 978-0262026512.
+ Ricardo Baeza-Yate, Berthier Ribeiro-Neto, “Modern Information Retrieval”, Second
Edition, Addison Wesly (2011).
* G, G, Chowdhury “Introduction to Modemn Information Retrieval”, Second Edition,
Neal-Schuman Publishers (2003).
¢ David A. Grossman, Ophir Frieder, “Information Retrieval: Algorithms, and
Heunstics™, Springer (2004).
COURSE OUTCOMES
After completion of this course. the students would be able to:
CO1L. gain the basic concepts and techniques in Information Retrieval.
CO2. explam the issues involved in representing and retrieving documents,
CO3. comprehend types of text analysis. Information retrieval, IR system architecture, query

CO4.
COs.

COob.

processing models and probabihstic models,
process the text data for the purpose of classification.

apply the different evaluation strategies to the retneved results tor compuung the

efficiency and accuracy of the information retrieval model.

perform indexing. compression. information categorization and sentimieri analysis,
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DATA SCIENCE USING PYTHON
160512/240502/270502/280502

'L | T | P | Total Credits

-2 4

COURSE OBJECTIVES
¢ To provide fundamental knowledge of Data Science.
e To present the basic representation and exploratory data analysis used in Data Science.

» To understand the working of techniques used tn Data Science.

Unit-1
Basics of Python Tool, Introduction to Data Science, Various Fields of Data Science,

Impact of Data Science, Data Analytics Life Cycle, Data Science Toolkit, Version

Controlling.

Unit-11 .
Understanding data, Types of data: Numeric. Categorical, Graphical, High Dimensional

Data, Classification of Digital Data: Structured. Semi-Structured and Unstructured,
Source of Data: Time Series, Transactional Data. Biotogical Data, Special Data, Social

Network Data, Data Evolution,

Unit-111
Data Acquisition and Data wrangling: Accessing Database, CSV and JSON Data, Data

Cleaning and Transformation using Pandas and Sklearn. Data Visualization, Missing

Value Analysis. Correction Matrix. Outlier Detection Analysis, Feature Engineering.

Unit -1V
Deseriptive Statistics: Measures of Center and Spread, Estimation Distributions,
Interennal Statistics: Sampling Distributions. Fivpothesis Testing, Probability Theory.
Conditional Probability. Maximizing and Minimizing Algebraic Equations, Matrix

Manipulation and Multiplication.

Unit -V
Supervised Learning: Regression, classification. decision trees, random forest.

Unsupervised Leaming: PCA. Clustering. Application of Data Science, Use Casc:
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Consumer Product usage Analysis, Search Engines, Targeting Recommendation,

Gaming etc.

RECOMMENDED BOOKS
¢ Introduction to linear algebra - by gilbert strang
o Applied statistics and probability for engineers — by douglas montgomery
e Data Science and Big Data Analytics: Discovering, Analyzing, Visualizing, and
Presenting Data — EMC Education
s Python for Data Analysis; Data Wrangling with Pandas, NumPy, and IPython — Wes
McKinney.

COURSE OUTCOMES

After completion of the course students would be able to:
COl. define the fundamentals of data science and its importance.

CO2. contrast the basics of python and libraries related to data science
CO3. classify different types of data analytics

CO4. organize the data collected from various sources

COS5. analyze pre-processing and data reduction strategies.

CO6. create the graphical representation of the data through visualization tool on various

applications.
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THEORY OF COMPUTATION
160513/230503/240503/270503/280503

L T P | Total Credits
1 2 4

COURSE OBJECTIVE

¢ To understand computability, decidability, and complexity through problem solving.

+ To analyse and design abstract model of computation &amp; formal languages

* To understand and conduct mathematical proofs for computation and algorithms.

Unit-1
Introduction of Automata Theory: 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-H
Types of Finite Automata: Non Deterministic Finite Automata (NDFA),

Deterministic finite automata machines, conversion of NDFA to DF A, minimization of
automata machines, regular expression. Arden’s thecorem. Meaning of union,

interscction, concatenation and closure, 2 way DFA.

)

Unit-111
Grammars: Types of grammar, context sensitive grammar, and context free grammar,
regular grammar. Derivation trees, ambiguity in granumar, simplification of context frec
grammar, conversion of grammar to muomata machine and vice versa, Chomsky
hierarchy of grammar, killing null and unit producuons. Chomsky normal form and
Greibach normal form.

Loit-1V
Push dewn Automata: example of PDA. deternunistic and non-deterministic PDA.
canversion 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.

. muktihead and multidimensional Turing machine. N-P complete problems. Decidabiliny

e P ., o
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and Recursively Enumerable Languages, decidability, decidable languages,
undecidable languages, Halting problem of Turing machine & the post correspondence

problem.

RECOMMENDED BOOKS

Introduction to Automata Theory Language & Computation, Hopcroft & Ullman,
Narosa Publication.

Element of the Theory Computation, Lewis & Christors, Pearson.

Theory of Computation, Chandrasekhar & Mishra, PHI.

Theory of Computation, Wood, Harper & Row,

Introduction to Computing Theory, Daniel I-A Cohen, Wiley.

COURSE OUTCOMES'

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

COl.
oz
CO3.

CO4.
COs.

CO6,

explain the basic concepts of switching and finite automata theory & languages.
relate practical problems to languages. automata, computability and complexity.
construct abstract models of computing and check their power to recognize the
languages.

analyze the grammar, its types, simphfication and normali form.

interpret rigorously formal mathematical methods to prove properties of languages.
grammars and automata. '

develop an overview of how automata theory, languages and computation are

applicable in engineering application.

-
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MICROPROCESSOR & INTERFACING
160514

L T P | Total Credits

30 -1 2 4

COURSE OBJECTIVES

¢ To understand different processors and basic architecture of 16 bit microprocessors.
¢ To understand interfacing of 16 bit microprocessor with memory and peripheral chips
involving system design.

a T nnrlnvsfnnr] 80‘:1 eorpoee il
40 ulalrboaniag Do 1 rliid 11

Unit-1
Microprocessors: Introduction to x86 microprocessors, RISC and CISC processors,

8086 Architecture-Functional Diagram, Register Organization, Memory Segmentation,
Programming Model, Memory Address, Physical Memory Organization, Minimum and
maximum mode signals, Bus Cycle and Timing Diagrams. Instruction Formats,

Addressing Modes, Instruction Set, Interrupts of 8086,

Uni¢-I1
Basic Peripherals and Interfacing: 8212, 8155, 8255. 8755, interfacing with LED’s,

ADC, DAC, stepper motors and I/O & Memory Interfacing.

Unie-I11
Special Purpose Programmable Peripheral Devices and Interfacing: 8253, 8254

programmable interval timer, 8259A programmable interrupt controlier and 8257 DMA
controtlers. Keyboard and Display Interfacing.

Unit-1V
Serial and Parallel Data Transfer: Serial and Parallc! data wransimission. Types of
communication system. Baud rate RS-232C. Modem and varous bus standards.

USART - 8231A.

Unit-V .
Introduction to Microcontrollers: 8051 Microprocessor and its Architectures, Pin

Description. Inpui-Ouiput configurations, Interrupts. Addressing Modes. An overview

of 8031 Instuction Set.
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RECOMMENDED BOOKS

The Intel Microprocessors, Architecture, Programming and Interfacing, B.B. Brey,
PHIL '

Microprocessor 8086: Architecture, Programming and Interfacing, Sunil Mathur, PHL
Advanced Microprocessor and Interfacing, D.V. Hall, Mc-Graw Hill.

Advanced Microprocessor and Peripherals — Architecture, Programming and
Interfacing, A K. Ray & K.M. Bhurchandi, Tata McGraw Hill.

Interfacing Techniques in Digital Design with Emphasis on Microprocessors, R.L.
Krutz, John Wiley.

COURSE OUTCOMES

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

COl.

Co2.

CO3.
CO4.
CO5.
CO6.

compare the architecture and feature of different 16-bit microprocessor interfacing
chips & microcontroliers.

develop programming skills in assembly language of 8086 microprocessor and 8051
microcontroller.

demonstrate the concept of intertacing with peripheral devices.

make use of different interrupts and addressing modes.

design an interfacing for I/O devices.

build a system based on 8086 microprocessor and 8051 microcontroller.
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SOFT COMPUTING TECHNIQUES
160515/230505/240505

L T P | Total Credits

3 - - 3

COURSE OBJECTIVES
e To provide the student with the basic understanding of neural networks and fozzy logic
fundamentals, Program the related algorithms and Design the required and related
systems.
e  Tounderstand the fundamental theory and concepts of neural networks, several neural .
network paradigms and its applications.
o To understand the basics of an evolutionary computing paradigm known as genetic

algonithms and its application to engineering optimization problems.

Unit-I
Introduction to Soft Computing: Soft Computing v/s Hard Computing, Basic

models of Artificial Neural Networks, Terminologies of ANNs McCulloch-Pitts

Neurons, Linear Separability, Hebb Network, Supervised Learning Networks:

Introduction, Perccpiron Networks, Back Propagation Networks, Radial Basis
Function Networks. Hopefield networks.

Unit-I1

. Fuzzy Set Theory: Fuzzy Sets. Fuzzy Membership Functions, Operations on Fuzzy

Sets, Fuzzy Relations. Fuzzy rules, Fuzzy Reasoning, Defuzzification: Lembda-Cuts

for Fuzzy sets {Alpha-Cuis), Lembda-Cuts for Fuzzy Relations. Fuzzy Inference

System: Introducuon. Mamdani Fuzzy Model, Takagi-Sugeno Fuzzy Model.

Unit-111
Evolutionary Algorithm: Traditional optimization and Scarch Techmiques. Basic

Terminologics in G A Operators in Genetic Algorithm. Stopping Condition for
Genetic Algorithm Flow. Classification of Genetic Algorithm. Comparison with
Evolutionary algorithm. Application of Genetic algorithnt.

Unit-1V
Introduction to Nature-Inspired Optimization Algorithms: Particle Swarm

Optimization (PSSO Algonthm. Differential Evolution (DE) Algorithm. Aruticial Bee
% e ~hy .~
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Colony (ABC) Algorithm, Ant Colony Optimization (ACO) Algorithm, Cuckoo
Search (CS). Firefly Algorithm (FA), Immune Algorithm (IA), Grey Wolf
Optimization {(GWO), Spider Monkey Optimization.

Unit-V

Hybrid Soft Computing Techniques: Introduction, Neuro-fuzzy Hybrid system,
Adaptive Neuro fuzzy inference system{ANFIS}), Genetic Neuro Hybrid system,
Application of Soft Computing Techniques.

RECOMMENDED BOOKS

Principles of Soft Computing, S. N. Sivanandam and S. N. Deepa , Wiley Neural
Networks, Fuzzy Logic and Genetic Algorithms: Synthesis and Applications- S.
Rajasekaran &amp; G.A. Vijayalakshmi Pai, PHL

Introduction to Soft Computing Neuro-Fuzzy and Genetic Algorithms, Samir Roy and
Udit Chakraborty, Pearson.

Neural Networks and Leamning Machines-Simon Haykin PH].

Fuzzy Logic and Engineering Application, Tomthy Ross, TMH.

Evolutionary Opumization Algorithms, D. Simon (2013), Wiley.

Fundamentals of Natural Computing: Basic Concepts, Algorithms, and Applications,
L. N. de Castro (2006), CRC Press. '

COURSE OUTCOMES

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

COLl.
C02.
CO3.
CcO4,
COs.
COs6.

definc basic concepts of newral network and fuzzy sysicms.

compare solutions by app]ymg various soft computing approaches on a given problem.
develop and train different supervised and unsupervised learming.

classity variou~ nature inspired algorithims according to thew appiication aspect.
compare the ciiicieney of various hybrid systems.

design o soft computing model for solving real world problems.




L BN R BN BN BN OB BN NN BN BN BN BN BN N AN BN BN BN BN BN BN BN BX BE BN BN BN BN BN BN BN B BN N N BN

MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

[A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)

DEPARTMENT OF INFORMATION TECHNOLOGY

DISCRETE STRUCTURES
230501/240501

L T P | Total Credits

1 - 3

COURSE OBJECTIVES

e To perceive the knowledge of basic algebra

e To describe function and its relation

e To familiarize propositional logic

¢ Taknow about the graph theary and its application in computer engineering

¢ To familiarize the discrete numeric function and generating function

Unit-]
Finite and Infinite Sets, Mathematical Induction, Principles of Inclusion and Exclusion,

Mulusets, Functions and Relfations, Binary Relations, Equivalence Relations and

Partitions, Partial Ordering Relations and Lattices, Chains, Pigeonhole Principle.

Unit-I1
Prepositional Logic, Syntax, Scmantics of ATF (Atomic Formula), WFF (Well Formed

Formula’s),Validity and Satisfiability of WFF by Quine’s Method, Nommal and Closare Form

of Prepositional Calculus.

Unit-TI
Introduction and Bastc Terminolopy of Graphs, Planner Graphs, Multi-Graphs and Weighted

Graph. Shortest Path in Weighted Graph. Introduction to Eularian Paths and Civeunts.

Hamiltonian Paths and Circuits. IR R

Unit-1V
treduction to Discrete Numerie Punciions and Generating Functions, Recurrence Relattons

and  Recurstve  Algorithms.  [inwir Recumrenee Relations with Constant - CoclTivients,

Homogeneous Solutions, Particuliy Solutions and Total Solutons.

Unit-V E
Introduction to Group, Subgroups. Generations and Evaluation of Power, Coscts and Lagrange’s

Theorem, Group Codes, Isomorphism and Automorphism, Homomorphism and Normal Sul

Groups, Ring,
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RECOMMENDED BOOKS

J. Tremblay and Manohar: Discrete Mathematical Structures with Application to
Computer science. Narsingh Deo: Graph Theory.

Kenneth Rosen: Discrete mathematics and its applications (6th edition).2006. McGraw-
Hill

C. Liu, D. Mohapatra: Elements of Discrete Mathematics. 2008. Tata McGraw-Hill.
T. Koshy: Discrete mathematics with applications.2003. Academic Press. .

J. Hein: Discrete structures, logic and computability.2009, Jones & Bartlett Publishers.

COURSE OUTCOMES

Atter completion of this conrse, the students would be abte to:

COlL

CQ2.

CO3.
CO4.

Cos.

CO6.

explain the basic concept of set theory, prepositional logic, graph theory, discrete
numeric function and algebraic structure.

illustrate the knowledge of course content and distinguish beiween them in terms of
thetr applications.

identify the concepts of graph and tree for solving problems in the computer science.
apply the concepts of studied topics with suitable technique faced in engineering
problems.

analyze the set theory, prepositional logic, graph theory. discrete numeric function and
algebraic structure to examine the real world problem.

build analytical skill and interpret applications of engineering beneficial in real time

troubleshooting.




Q..‘Q....Q.0'00........Q...Q......Q.'

MADHAY INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

[A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal}

DEPARTMENT OF INFORMATION TECHNOLOGY

DATA SCIENCES IN 10T
230502

L T P | Total Credits

30 -2 4

COURSE OBJECTIVES
e To understand the key technologies in analytics for loT.
¢ To understand the IoT data and requirement of analysis.

e To gain practical, hands-on experience with statistics programming languages, tools.

Introduction to Data Analytics: Defining JoT Analytics and Challenges: The
situation, Defining ToT analytics, ToT analytics challenges, Business value concerns,
IoT Analytics for the Cloud. Types of Analytics: Streaming Analytics, Spatial, Time
Series and Prescriptive Analytics.

Unit-T1
Data Collection: Getting to know your data, Types of Data, Data collection strategies,
Data Pre-processing, Feature engineering with IoT data, Exploratory Data Analytics,
Descriptive Statistics, Mean, Standard Deviation, Skewness and Kurtosis.

Unit-I1
Data Visualization and Representation: Model Development Simple and Muliiple
Regression, Model Evaluation using Visualization, Residual Plot. Distribution Plet.
Polynomial Regression and Pipelines, Measures for In-sample Evaluation. Prediction
and Deciston Making, Box Plots, Pivat Table. Heat Map. -

Lnit-1V
Strategies to Organize Data for Analytics: Linked Analytical Datasets. Linking
together datasets, Managing data lakes. Data retenoon strategy. Economies of ToT
Analvucs, Cost considerations for loT anadyucs. Thinking about revenue opportunities.
The economics of predictive maintenance examiple. Data Analytics Life Cycle.

Unit-V
Application of Analytics in ToT: ToT based applications, Healthcare, Marketing.
Finance, Smart cities, Cyber security, video surveillance, Agriculture and Weather

Forecasting and other domains; Real Tume loT based data analysis.
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RECOMMENDED BOOKS:

e Jojo Moolayil, “Smarter Decisions : The Intersection of loT and Data Science”,
PACKT, 2016.

¢ Cathy O’Neil and Rachel Schutt , “Doing Data Science”, O'Reilly, 2015.

¢ David Dietrich, Barry Heller, Beibei Yang, “Data Science and Big data Analytics”,
EMC 2013

& Andrew Minteer, Analytics for the Internet of Things “IoT” (1 ed.), Packt Publishing,
2017. ISBN 978-1787120730.

» Hwaiyu Geng, Internet of Things and Data Analytics Handbook (Ist st ed.), Wiley,
2017. ISBN 978-1119173649.

COURSE OUTCOMES
After completion of this course, the students would be able to:

CO1. define the fundamentals of data science and its importance.

CO2. classify the evolution, roles, stages in data science projects.

CO3. analyze the pre-processing and data reduction strategies.

COA4.  explain the different data visualization and representation techniques.
CO5.  evaluate the performance of algorithms in data science.

CO6. design the different real time applications of data science in loT.
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EMBEDDED SYSTEM & 10T
230504

LT P | Total Credits

3] -1 2 4

COURSE OBJECTIVES

o To understand the concept of embedded system, microcontroller, different components
of microcontroller and their interactions
o To leam ARM microcontrollers to perform various tasks.

e To understand the key concepts of embedded systems such as I/O, timers, interrupts
and interaction with peripheral devices.

Unit-1
Embedded and Microcontroller Concepts: Introduction to embedded processors,

Application Areas, Categories of embedded processors, Hardware architecture,
Software architecture, Application software, Communication software, Introduction to
Harvard & Von Neumann Architectures. CISC & RISC Architectures.
Unit-11

Embedded Serial Comimnunication: SPI. SCI (RS232, R5483), I2C, CAN, Field-bus
(Profibus), USB, Commurication under IoT: {oT Protocol: MQTT, CoAP, XMPP and
AMQT, IoT Communication Models. loT Conununication Technologies: Bluetooth.
BLE, Zig-Bee, Zwave, NFC, RFID. LiFi. Wi-Fi, Interfacing of Communication

Technologies, Embedded Programnung.

Unit-TIT
ARM: ARM design philosophy. dati flow mode! and core architecture, registers.

program status register, instruction pipelime. mterrupts and vector table. operating
modes and ARM processor fanulies. Dnstruction Sets: Data processing instructions,
addressing modes. branch. load. storc mstructions. PSR instructions, and conditional
instructions.

LUait-1V .
Raspberrv Pi: Raspbeny Py board and 1tx processor, Programming the Raspberry Pi.

‘Communication facilities on Rae,pbeu\- P (12C. SPI, UART), Interfacing of sensors

Lg ﬂ & @”'
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Unit-V
Intel Galileo or Edison microprocessors for Embedded System and IoT, Application-
specific integrated circuit (ASIC), Application-specific standard parts (ASSPs),
System-on-Chip (SoC), Field-Programmable Gate Arrays (FPGA), Single Board
Computers (SBC).

RECOMMENDED BOOKS

e Muhammod Al Mazidi, Rolin D. Mckinlay & Danny Sansey, “PIC Microcontrolter
and Embedded System SPI, UART using Assembly & C for PICI8,” Pearson

* A.N. Sloss, D. Symes, and C. Wright, "ARM System Developer's Guide: Designing
and Optimizing System Software”, Elscvier, 2008.

¢ S. Monk, “Programming the Raspberry P1” McGraw-Hill Education, 2013

s John .B. Peatman, “Design with PIC Microcontroller”, Prentice Hall, 1997.

e Sieave Furber, “ARM system-on-chip architecture”, Addison Wesley, 2000.

COURSE OUTCOMES

Atter completion of this course, the students would be able to:

CO1. define the basic concepts of cmbedded svstems and microcontroller.

CO2. explain the "architecture and advanced features of embedded processors and
microcontrollers.

CO3. utilize the PIC/ARM processor registers, instruction pipeline, mterrupts and
architecture.

CO4. examine the instructions, addressing muodes, conditional instiuctions and programiming

of advanced embedded processors and microcontrollers.

.
]
G

analvze the architecrures. mstructions, inrerfacing and applications of Raspbery P
board.
CO6. elaborate the advanced el Galileo or Fdison microproacessors for embedded sysienms

for loT.




|

MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

{A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGFV, Bhopal)

COUR

Unit-I1

Unit-11

DEPARTMENT OF INFORMATION TECHNOLOGY

ROBOTICS SYSTEM AND CONTROL
240504

L|T P | Total Credits

3 - 2 4

SE OBJECTIVES

e To leam the fundamentals of Robotics.

¢ To lean fundamentals of robot kinematics.

s To understand Trajectory planning tool and Interface.
+ To working Sensor and Actuators in robot.

¢ To know about Robotics vision and application.

Introduction to Robotics, History of Robotics, Definition, Characteristics, Architecture
of Robotic System, Classification of Robots and Robotic Systems, Advantages and
Disadvantages of Robots, Application, Robot Components and Functions, Laws of
Robotic, Robot Degrees of Freedom, Robot Joints and Co-Ordinate Systems, Sequence

of Robotics Action.

Kinematics of Robot, Robots as Mechanisms Open and Closcd Kinematic Mechanisms,
Matrix Representation and Transformation, Robot Dvnamics. Forward and Inverse
Kinematics. Forward and Inverse Kinematics Equations, Direct Vs, Inverse Kinematic

Task.

I
Basics of Trajectory Planming, Joint-Space Trajectory Planming. Cartesian-Space

Trajectones, Contnuous Trajectory Recording. Robut bnd Ertectors. Types of End

Eftectors. Tyvpes of Grippers. Tools and Intertace.

Unit-IV

Sensor and Newators in Robot, Sensors, Type of Sensors, Characteristics of Sensors,

Touch. ForcesMoment and Tactile Sensors, Actuators. Type of Actuators, Hydraulic,

Magnetostrictive Actuators, Pneumatic Devices. Characteristics and Comparison of

Actuating Systems, Drive and Control Scheme. Electric Motors, Electro-Active

Polviter Actuators.
U
- =
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DEPARTMENT OF INFORMATION TECHNOLOGY
Unit-V
Robot Vision, Robot Motion Planning, Gross and Fine Motion, Planning Approach,
Intelligent Robot, Biped Walking, Robot Workspace, Intemnet of Robotic Things and
Component of lort, Algorithm for Intelligent System.

RECOMMENDED BOOKS

¢ Saced B. Niku, Introduction to Robotics Analysis, Application, Pearson Education Asia,
2001.

¢ R. K. Mittal and 1. J. Nagrath, Robotics and Control, TMH, 2003.

o Computer Vision: Algorithms and Applications. Richard Szeliski. Ed. Springer. 2010.

e Computational Intelligence, Davis Poole, Alan Mackwath, Randy Coehet, Oxford
University Press1998,

COURSE QUTCOMES

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

COl. illustrate different basic terms related to robotics and their functions
CO2. summarize fundamentals of robot kinematics and control system.
CO3. classify different kind of sensor and actuators used in robotics.

CO4. explain basics of Trajectory planning in robotics and its end effectors,
CO3. know about Robot vision. motion planning and robot application

CO6. describe concept of algorithm far intelligent system and internet of robotics things.
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DEPARTMENT OF INFORMATION TECHNOLOGY

COMPUTER GRAPHICS & MULTIMEDIA

270504/280504
Litl|op Total
Credits
2 1 2 4

COURSE OBJECTIVES |

¢ To become familiar with computer graphics techniques and display devices.
e To enhance the proficiency in image representations, 2D and 3D graphics
transformattons.

* To develop awareness with various illumination, color models and multimedia system.

Unit-I
Introduction to Computer Graphics: Interactive Computer Graphtcs, Application of

Computer Graphics, Random and Raster Scan Displays, Storage Tube Graphics Display,
Calligraphic Refresh Graphics Display, Flat Panel Display, Refreshing, Flickering,
Interlacing, Resolution. Bit Depth, Aspect Ratio etc.

Unit-I1
Scan Conversion Technique: Image representation, Line drawing: DDA, Bresenham’s

Algorithm. Circle Drawing: Mid-Point, DDA, Bresenham’s Circle Gencration
Algorithm, Ellipse Generation Algorithm, Curves: Parametric Function, Bezier Method,
B-Spline Method.

Unit-IH
2D & 3D Transformations: Translation, Rotation, Scaling, Reflection. Shearing.

Inverse Transformation. Composite Transformation, World Coordinate System. Viewing
Transformation, Representation of 3D object on Screen, Parallel and Perspective
Projections.

Unit-1V
Clipping: Point clippimg. Line Clipping, Simple Visibility Line Clipping Algorithm,

Polygon Clipping. Hidden Surface Elimination: Z- Buffer algllc)rilhm and Painier’s
Algorithm, Arca Filling. Basic Tltumination Models: Diffuse Rellecton. Specular
Reflection, Phong Shading. Gowraud Skading, Color Models: RGB, YIQ. CMY. HSY.

Unit-V
Multimedia Systemi: An Introduction. Multimedia hardware and software. Multimedia

System Architecture. Mulumedia Applications and evelving technologies, Mulumedia

i
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DEPARTMENT OF INFORMATION TECHNOLOGY

Authoring. Data & File Format standards, Sampling; Compression standards,

Compression through spatial and temporal redundancy.

RECOMMENDED BOOKS
e Donald Hearn and M.P. Becker : Computer Graphics, PHI Publication
¢ FoleyVandam, Feiner, Hughes : Computer Graphics principle and Practice
¢ Rogers : Principles of Computers Graphics, TMH
¢ Sinha and Udai : Computer Graphics, TMH
e Prabhat K. Andleigh, Kiran Thakrar : Multimedia Systems Design, Prentice Hall

natn

rin

COURSE OUTCOMES

Atter completion of the course students will be able to:

COlI. explore various display devices and applications of computer graphics.

CO?2. illustrate various scan conversion techniques like line, ¢ircle, curve and shape drawing
algorithms.

CO3. apply 2-dimensional, 3-dimensional transformations and projections on images.

CO4. classify methods of image clipping and various algorithms for line and polygon clipping.

CO35. apply appropriate filling algorithms, hidden surfacc climination algorithm on images.

CO6. summarize various color models, shading micthods and multimedia system.

- N/
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DEPARTMENT OF INFORMATION TECHNOLOGY

ANNEXURE - IX

Experiments List and
Skill Based Mini Projects
of
Laboratory Courses
B. Tech V Semester
(Batch Admitted in 2021-22)
(Information Technology/
Internet of Things (IoT/
Artificial Intelligence and Robotics/
* Artificial Intelligence and Data Science/
Avrtificial Intelligence and Machine Learning)

Under Flexible Curriculum
[ITEMIT-11]




L N BN BK BN BN BN BN OB BN BN N B BN BN BN BN NN BN BN BN B AN BN BN BN BN BN B N B NN OB N N N

MADHAY INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

(A Govt. Aided UGC Autonomous & NAAC Accredited Tnstitute Afftliated to RGPV, Bhopal)

DEPARTMENT OF INFORMATION TECHNOLOGY

DATA SCIENCE USING PYTHON
160512/240502/270502/280502

LIST OF PROGRAMS

1. Explore python built-in modules such as os, random, math,scipy and statistics,

2. Write a python program to perform descriptive statistics such as Central Tendency
Measures (Mean, Median and Mode), Measure of Dispersion (Varnance, Standard
Deviation), Skewness and Kurtosis.

3. Study of data science libraries such as Numpy, Pandas etc. for Numerical computations

A An e T A e SN
GiiG Gala uu.u.ul..'uluuvu

4. Explore about data visualization libraries such as Matplotlib, Seaborn ete. in python.
Write a python script to draw Correlation matrix, Box plot (show Outliers), Heat map,
histogram and Distribution Plot for any Dataset.

6. Write a program to implement Simple Linear Regression model for any Datasct in

Python.

Write a program to implement Logistic Regression model over any Datasct in Python.

-~

8. With the help of classification algorithm, classify any suitable dataset availabic over the
trusted repository.

9. Implementation of Decision wree using sklearn and its parameter tuning

10. Write a program to implement the naive Bayesian classifier for a sample training data set
stored as a .CSV file. Compute the accuracy of the classifier, considering few test data

sets.
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List of Micro Projects:
L.

R = T I I

10. Write a program to calculate Z-Scorc for any data.

List of Macro Projects:
i

[

Lt

6.

1

woow

10. Write a program 1o plot a scatter plut und Pivgt table ot a given data.
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DEPARTMENT OF INFORMATION TECHNOLOGY

DATA SCIENCE USING PYTHON
160512/240502/270502/280502

LIST OF SKILL BASED MINI PROJECT

Write a python script to demonstrate how to read different types of data sets (.txt, .csv
etc.) from website or disk.

Write a python program to calculate the Mean, Median and Mode.

Write a script to create a Gaussian curve using python.

Draw bar piot and pie piot for any dataset.

Write a Program in Python to Join Two Data Frames.

Write a python program to find NaN and Null value and replace with ary number.
Write a python program to calculate Interquartile range (IQR).

Write a python program to compute correlation coefficient.

Write a python program to calculatc the Variance, Standard Deviation, Skewness and

Kurtosis.

Write a program to show how to apply normalization and standardization in a given
dataset.

Write a program to identify the missing vahwe in any dataset and how to handle and
replace it

Write a program to show one hot encoding in any dataset.

Write a program to show label encodimyg in any dataset.

Write a python program to count the frequency of occurrence of a werd (Frequency
disiributions) m a body ot text.

Write a python program 1o draw correlation matrix.

Wnite a program to draw residual Plot tor any data.

Write a program to show various distributions of Data over any Dataset.

Write a program to compuie weighted averages in Python either defining vour own

functions or using Numpy.
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List of Mini Projects:

1. Consider any Dataset from online repository to design and implement a Price prediction
problem. -

2. Consider any Dataset from online repository to design and implement a problem using
Linear Regression and Logistic Regression.

3. Consider any Dataset from online repository and demonstrate working of various feature

selection and normalization techniques.

Design and implement weather forecasting system.

Design and implement customer prediction system.

Design and Implement Movie Recommendation System.

Design and implement House Rent prediction system,

o N e

Customer Segmentation- Identify segments of customers 1o target the potential user base
using clustering (i.e. K-means clustering). Divide customers into groups according to
common characteristics like gender, age, interests and spending habits. Dataset:
Mall_Customers dataset.

9. Fake News Detection- ake news is sometimes transmitted through the internet by some
unauthorised sources, which creates issues for the targeted person and it makes them
panic and Jeads to even violence. Dataset: fake-news kaggle.

10. Cab Pickups Analysis- cab pickup and distribution. ume, days when pickup happens

regularty. Dataset: Uber-Pickups dataset.

itk
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DEPARTMENT OF INFORMATION TECHNOLOGY

THEORY OF COMPUTATION
160513/230503/240503/270503/280503
LIST OF PROGRAMS
1. Design a Program for creating machine that accepts three consecutive one.
2. Design a Program for creating machine that accepts the string always ending with 101.
3. Design a program for accepting decimal number divisible by 5.
4. Design a Program for creating machine, which accepts 2 Mod 3.
5. Design a program for creating a machine, which accepts even of 1’s and 0’s.
6. Design a Program To tind 2’s complement of a given binary number.
7. Design a Program, which will increment the given binary number by 1.
8. Design a Program to convert NDFA to DFA.
9. Design a program to create PDA to accept a"b" where n>0.
10. Design a Program to create PDA machine that accept the well-formed parenthesié‘
I1. D;sign a program to create PDA to accept WCWR where w is any string, WR is reverse
of that string, and C is a Special symbol.
12. Design a Turing machine that accepts the following language an b” ¢" where n>0.
COURSE OUTCOMES
After completion of this course, the students would be able to:
COL.  judge various computational models.
CO2.  construct abstract models of computing. _
CO3.  justifv the power of abstract models in computing to recogr}ize the languages.
COA demonstrate analviical thinking and intaition for problem solving in the related areas.
CO3 diveuss the linstabons of computation in problem salving.
(O

follow set of rules for svnlax veritication,
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DEPARTMENT OF INFORMATION TECHNOLOGY

THEORY OF COMPUTATION
160513/230503/240503/270503/280503

LIST OF SKILL BASED MINI PROJECT

Note: Use JFLAP (Java Formal Languages and Automata Package) tools.

List of Micro Projects:

1.

e R

Study of JFLAP (Java Formal Languages and Automata Package) tools
Create Deterministic Finite Automata (DFA)

Create Nondeterrministic Finite Automata (NFA)

Perform Conversion of NFA to DFA

Perform DFA Minimization

Design a Program for creating machine that accepts three consecutive one.
Design a machine that performs DFA to regular grammar conversion.
Design a machine that performs DFA to regular expression converston.

Design a machine that performs Regular expression to DFA conversion.

List of Macro Projects:

1.

A e AT L o

Design DFA which check whether the given unary number is divisible by 5.

Design DFA which checks whether the given number is even.

Design DFA for the string that always end with 00 using JFLAP tool.

Design DFA which accepts only those string which start with 1 and end with 0.
Design DFA which accepts even number of 0°s and 1s.

Design a Moore michine to gencrate 1’s complement of given binary number.

Design a Melay machine to generate 2°s complement of given binary number.

Design a Moore machine which will increment the given binary number by 1.

Design a Melay machine for the input symbol 0.1.2 and print residue moduto of 7 of

mput treated as ternary number,

List of Mini Projects:

I

W

>

B o

Design a machine that iuhes input NDFA and coverts it into DFA.

Design a Turing Machine that calculate 2's complement of given binwy string.

Design a Turing Machine. winch will incremént the given binary number by |.

Design a Turing Machine that’s accepts the following language a"b"c” where n>0,
Design a Turing Machine w accept WR where w is any binary string and WR s reverse

of that siring.

Construct a machine 1o recognize signegyor unsigned decimal number, \,_Oj
;7‘ \0 /
/ afal - \\}) (‘L/ @V

o P e Ey G W

e
o

e




L I BN N BN NN OB RE BN N BN B B BN BN BN BN BN OB BN BN BN BN BN OB N O N BN N N N I W N N I

MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

12.

13.

(A Govt. Aided UGC Autonomous & NAAC Accredited Instinute Affiliated to RGPV, Bhopai)
DEPARTMENT OF INFORMATION TECHNOLOGY

Construct a machine to recognize string, which ends with Gwalior or Bhopal.

Design a machine which accept at least single a followed by at least single b followed
by at least single c.

Design a machine that will read sequence made up of letter A,E,I,O,U and will give as
output the same sequences except that in case where an I directly follows an E, it will

be changed to u.

. Design amachine for binary input sequence such that if it has substring 101 the machine

outputs A if input has substring 110 it outputs B otherwise it Output C.

. Design a machine which accepts the string consist of a & b in which number of a’s are

more than number of'b’s.
Design a machine which accepts the string consist of a & b in which number of a’s arc
less than number of b’s.

Constuct a machine for checking the palindrome of the string of even length.
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DEPARTMENT OF INFORMATION TECHNOLOGY

MICROPROCESSOR & INTERFACEING
160514

LIST OF EXPERIMENTS

1. Write an assembly language program to perform the subtraction of two 8-bit number
using 8085/8086 instruction set.

2. Write an assembly language program to move data block starting at location ‘X’ to
location ‘Y’ without overlap using 8085/8086 instruction set. '

3. Write an assembly language program to move data block starting at location ‘X’ to
jocation “Y " with overiap using 8085/8086 instruction set.

4. Write an assembly language program to arrange sct of 8-bit numbers starting Iat location
in ASCENDING/DESCENDING order. Display the stored vector in address data field

using 8085/8086 instruction set.

Ln

Write an assembly language program to perform the multiplication of two 8-bit

numbers using 8085/8086 instruction set.

6. Write an assembly language program to perform the diviston of two 8-bit numbers
using 8085/8086 instruction set.

7. Write an assembly language program to find the larger number in array of data using
8085/8086 instruction set.

8. Write an assembly language program to convert two BCD numbers in memory of the
equivalent HEX number using 8085/8086 instruction set.

9. Write an assembly language program to convert given hexadecimal number into its
equivalent BCD number using 80835 8086 instruction set.

10. Write an assembly language program to convert given hexadecimal number into its
equivalent ASCIH number using 855 X036 instruction set.

11. Write an assembly languige program 1o convert given ASCII character imo its
equivalent hexadecimal nuimber using 8083 8086 nstruction set.

12. Write an ALP prograim to cenerate o Fibonace series using 8085/8086 nstruction set.

13, Write an ALP to find the [acwonial of a given number using recursive procedure using
8085/8086 instruction sct.

14. Write an ALP to separate odd and even numbers using $085/8086 mstruction set.

15. Write an ALP to separate positn e amd negative numbers using 8083/8086 instruction

set.

16. Write an ALP to transter ot 2 stnng in forward directiop using 8086 instruction sct

N @@ """ ez S HY
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COURSE OUTCOMES

After completion of this course, the students would be able to:
COl.
CO2.

differentiate the various types of instructions and addressing modes.

identify the Hex code/ Machine code of instructions in assembly language.

MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affilhated to RGPV, Bhopal)

perform interfacing of various peripheral devices and memory with microprocessor.

demonstrate the arithmetic & Logical operation using instruction set of 8086 /8051

MICrOprocessor.
use of 8086/8051 for interfacing with I/O devices.

build the assembly langnage programs in 8086/8051 to sclve real world problems.
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DEPARTMENT OF INFORMATION TECHNOLOGY

MICROPROCESSOR & INTERFACEING
160514

LIST OF SKILL BASED MINI PROJECT

1. Traffic light controlier using 8085/8086 microprocessor.
2. TNight light saver using 8085/8086 microprocessor.

3. Interfacing 8085 with Stepper Motor controller.

4. Interfacing 8085 with DC motor controller.

5. Interfacing 8085 with keypad.

6. Interfacing 8085 with LED’s.

7. Interfacing 8085 with switches.

8. Interfacing 8085 with ADC.

9. Interfacing 8085/8086 with 8255 PPIL.

10. Interfacing 8085/8086 with 8251.
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DEPARTMENT OF INFORMATION TECHNOLOGY

DATA SCIENCES IN 10T
230503

LIST OF PROGRAMS

. Explore python built-in modules such as os, random, math and statistics.

Write a python program to perform descriptive statistics such as Central Tendency
Measures (Mean, Median and Mode), Measure of Dispersion (Variance, Standard
Deviation), Skewness and Kurtosis.

Study of data science libraries such as Numpy, Pandas etc. for Numerical computations
and data manipulation.

Explore about data visualization libraries such as Matplotlib, Seabom et¢. in python.
Write a python script to draw Correlation matrix, Box plot {show Outliers), Heat map,
histogram and Distribution Plot for any Dataset.

Write a program to perform Exploratory Data Analysis over any Dataset.

Write a program to implement Simple Linear Regression model for any Dataset in Python.
Write a program to implement Multiple Lincar Regression model for any Dataset in
Python.

Write a program to implement Logistic Regression model over any Dataset in Python,

- With the help of classification algorithm, classify any suitable dataset available over the

trusted repository.
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DEPARTMENT OF INFORMATION TECHNOLOGY

DATA SCIENCE IN IoT
: 230502
LIST OF SKILL: BASED MINI PROJECT

List of Micro Projects:

1.

N e

Write a python script to demonstrate how to read different types of data sets (.txt, .csv
etc) from website or disk.

Write a python program to calculate the variance,

Write a script to create a normal curve using python.

Draw bar plot and pie plot for any dataset.

Write a Program in Python to Join Two Data Frames.

Write a python program to find NaN and Null value and replace with any number.
Whrite a python program to calculate Interquartile range (I1QR).

Write a python program to compute correlation coeffictent.

Write a program to create a data frame using a list of elements.

10. Write a program to calculate Z-Score for any data.

List of Macro Projects:

L.

=)

Write a program to show how to apply normalization and standardization in a given
dataset,

Write a program (o identify the missing value in any dataset and how to handle and
replace it.

Write a program to show binary hot encoding in any dataset.

Write a program to show multiclass encoding in any dataset.

Write a python program to count the frequency of occurrcnce of @ word (Frequency
distributions) m a body of 1ext.

Write a python program to draw correlation matrix.

Write a program to draw residual Plot for any data.

Write a program o show various distributions of Data over any Diatisci

Write a program to compute weighted averages m Python either defining your own

functions or using Numpy,

10. Write a program o plot a scatter plot and Pivot table of a given data.

List of Mini Projects:

A= P)/dg/ﬁf

Consider uny [aiasci from online repository to design and implement a Price prediction

@;? //,_;Cr"

problem.
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2. Consider any Dataset from online repository to design and implement a problem using

Linear Regression.

3. Consider any Dataset from online repository to design and implement a problem using

Logistic Regression.

4. Consider any Dataset from online repository and perform Data pre-processing steps

(including data wrangling and visualization).

5. Consider any Dataset from online repository and demonstrate working of various feature

selection and normalization techniques.

Desigh and implement weather torccasting system.

Design and implement customer prediction system.

® w0 = o

Design and Impiement Movie Recommendation System.

190. Design and implement House Rent prediction system.

Consider any Dataset of ToT devices and find out important insights from Data.
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DEPARTMENT OF INFORMATION TECHNOLOGY

EMBEDDED SYSTEMS & 10T
- 230504

LIST OF PROGRAMS

Introduction to ARM/ RaspberryPi Boards (Installation and Setup)
Write a Program to read an analog input and print the voltage to the serial monitor.
Write a Program to Control Electronic Appliances using RELAY SHIELD Sensor.
Write a Program to detect presence of smoke using Smoke Sensor.

Write a program to interface a range sensor with an arduino board and understand the

mermaimla labieAd

- X3
'Jl lll\.rll..l]\v LPAF L LTS

Write a program to interface DHT11 and Range sensor using a single board.

Write a program to show sensor data (DHT11, Time, Message, Countdown) on LCD
Display.

Write a program to demonstrate MQTT- Publish/ Subscribe concept using IoT Device.

Write a program to demonstrate the concept of MQTT- Broker using IoT Device.

. Write a program to send and receive messages to [oT Devices using MQTT.

. Write a program to demonstrate different ot Protocols STOMP, DDS, XMPP, SSE,

LwM2M or Lightweight M2M, LPWAN, CoAP. Bluetooth and WiFi etc.

COURSE OUTCOMES

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

COL.
CcOo2.

define the basic concept of Embedded System.

describe the basic principles of Arduino programming and IDL.
familiarize with different types of sensors and related systems.
design. implement. debug and test programs/ systems.

design and develop Smart systems applications.

intertuce difterent sensors o embedded boards hike arduine
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DEPARTMENT OF INFORMATION TECHNOLOGY

EMBEDDED SYSTEMS & 10T
230504

LIST OF SKILL BASED MINI PROJECT

List of Micro Projects:
1.  Write a Program to Blink LED (Tuwm an LED on and off).
Write a Program to demonstrate the use of analog output to fade an LED.

Write a Program to count the number of buttons pushes.

oo

Write a Program to Control an LED using Button.

List of Macre Projects:
1.  Write a program to detect objects using IR Obstacle Sensor.
2. Write a program to detect the presence of Gas using a GAS Sensor.

Write a Program to measure Temperature and Humidity using DHT 11 Sensor.

7S]

4.  Write a program to detect motion using Motion Sensor (PIR sensor).

List of Mini Projects:
1. Design intelligent home locking system using a stepper motor (working as a Jock) and
nodeMCU (as a wireless transmitter and receiver) interfaced to ARM/ RaspberryPi.
2. Design Intelligent water level management systerﬁ using through depth sensor the ARM/
RaspberryPi alerts the user through call by using GSM meodule, (NodeMCU). The
proposed system evacuates the water to a storage tank through a submersible water pump.

Design and development of a RFID based Room Automation using microcontrolier.

Lad

RFID system uses Radiotrequency electromagnetic fields to transfer data from a RFID
tag to identify and track the object. This system will apply Radio Frequency technology.
which consists of RFID Tags. RF Readers with antennas. Ardaino, ransiiier- receiver.
and added networking properties to identify and track objects.

4. Design and developiment ot an JoT-based smart home automanon sysiem using a
microcontroller-based RaspberrvlPi board and mobtle-based Short Message Service
(SMS) application working funciionatity with Wi-Fi connecivity o ¢stabhish
communication between the ARM/ RaspberryPi module and automated home
appliances.

5. Design and development Inteliigent Automatic Trrigation System using an RaspberryPi
serve motor to control and ense the thing in the projects such as sense or micasure the

moisture in the soil we are ustay <01l moisture sengor, The RaspbertyPi sends the signals

, 5
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to the relay module and the water pump is turned on for some time and can change the
time by modifying the code.

6. Design and Development of Motion Detection system using Raspberry-pi / Arduino
UNGOC, Motion Sensor. '

7. Design and Development of Air Quality Monitoring System, which will provide real-
time data related to the current air quality in the room through the use of sensors and
microcontrollers, data will be sent to computer using MQTT protocol. Demonstrate dust

density of the room in real-time on GUL
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ROBOTICS SYSTEM AND CONTROL
240504

LIST OF PROGRAMS

Programming a simple Robot on Wheels.

Experiments based on Humanoid Robot.

Programming a Walking Robot.

Line Detection/followers robot.

Path detection robot.

Obstacle detection and avoidance Robotic vehicle using ultrasonic sensor.
Path fotlower robot.

Human following robot using Arduino/Jetson Nano/Raspberry-pi.

Depth sensing /Edge detection robot using Jetson,

COURSE OUTCOMES

After completion of this course. the students would be able to:

COl.
CO2.
CO3.
CO4,
COs.
CO6.

apply programming concept to implement robotics tasks.
understand different hardware component related to robot.
learn about working of humanoid, Wheels Robots.
implement obstacle detection and avoidance problems.

kitow about working of Arduino/ Raspberry-pi.

implement robotics tasks using Jetson Nano.
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ROBOTICS SYSTEM AND CONTROL
240504

LIST OF SKILL BASED MINI PROJECT

List of Micro Projects:
Introduction to ARC Software.
Study about the system calibration.

Study of Humanoid calibration parameters.

b o A

Study of IR sensors.

Study of proximity Sensor.

Study of communication interface of Arduino.
Study of Stepper motor for robotic applications.
Study of PWM signals.

Study of applications of PWM using Arduino board.

© % N o w

10. Study of color model in robotic applications.

List of Macro Projects:
1. Humaneid arm calibration in ARC.
Humanoid head calibration in ARC software.
Line follower characteristics in Tetrix.
Perform stop and run operation using Tetrix software.
Arduino based sensor mtertacing in Tetrix.
Arduino based sensor controlling in Tetrix.

Arduino based digital sensor interfacing in Tetrix.

o NS e

Vision sensor unlity using OpenCV.

List of Mini Projects:

1. Tmplement a project of fast line follower robot (PID algorithm}.

2. Implemem a project ol smart robot for face dgtection Recognition.
3. Implemem a project of Remote Controlled robot.

4. Implement a project ol Ardutno based Smartphone control robot car.
5. Implement a project of color sensing Robot.

6. Implement a project ot Greeting Robot.
7. Implement a project of Maze solving Robot.

8. Implemeni a project of Veice controlied Robot.
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COMPUTER GRAPHICS & MULTIMEDIA
276504/280504

LIST OF PROGRAMS

WARP to implement line generation using DDA algorithm,

2. 'WAP to implement line generation using Bresenham’s line generation algorithm.”
3. WAP to generate a circle using mid-point algorithm.

4. WAP to implement Bresenham’s circle generation algorithm.

5.  WAP to perform translation, rotation, scaling on 2D transformation.

6.  WAPF 1o perfonn scalingand siicaring ou 25 transiotnaiwu.

7.  WAP to implement transiation of a line and triangle.

8. WAP to implement rotation of a line and triangle.

9.  WAP to implement scaling transformation.

10. WAP to fill polygon using seed filling algorithin.

i1. WAP to implement 3D rotation about an arbitrary axis.

12. WAP to implement Cohen Sutherland line clipping.
COURSE OUTCOMES
Afier completion of the course students will be abic to:
CO1. understand the basic concepts ot computer graphics.
CO2. demonstrate scan conversion problems using programming language.
CO3. implement the concepts of geometric transtormation of 2D and 3D objects.
CO4. apply clipping and filling techniques for moditving an object.
CO3. understand the practical implementation of modeliing and rendering.
('O6. demonstrate the concept ot viewing ol 2D objecis,

-
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List of Micro Projects:

L Ny e W

10. Case study on functions available in graphics.h header file.

List of Macro Projects:

l.

2.
3
4
5.
6
7
8
9

10. Design a Analog Clock.

List of Mini Projects:

[R3

[FF]

. Design a House front face.

. Design a Bailoon.

. Design a Moving a wheel project.

. Design a Moving a Cvele project.

Write the code to draw a Rainbow using graphic] %1;\}7 i %

{A Gove. Aided UGC Autonoemous & NAAC Accredited Institzte Affiliated to RGPV, Bhopal)

DEPARTMENT OF INFORMATION TECHNOLOGY

COMPUTER GRAPHICS & MULTIMEDIA
270504/280504

LIST OF SKILL BASED MINI PROJECT

Draw the three parallel lines with different coloss.

Draw the three lines, first should be line horizontal, second line on 45 degree and third
line vertical.

Draw a triangle with different colors.

Draw a circle with multiple colors.

Draw two triangles with different size.

Draw a rectangle with 45 degree on screen.

Draw an ellipse on 45 degi‘ec on screer.

Case study on the hardware level components available in computer graphics.

Case study on the software level components available in computer graphics.

Design an Indian Flag on screen.

Design a Pyramd.

Design a Smile facce.
Design a Ramn.

Design a Football,

Write the code to draw a hut and color it using graphics.
Write the code 10 draw concentric circle on screen using graphics.
Write the code to draw pie-chart using graphics.

Write the code to make a digital ¢lock using graphics.
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6. Write the code for moving car animatton using graphics.

7. Write the code for bouncing ball animation using graphics.
8.
9

. Write the code to draw sine wave using graphics.

Write the code to draw 3D bar chart on screen using graphics.

10. Write the code to draw stars in night sky using graphics.

S SN
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(Information Technology/ Internet of Things (IoT)/
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Department of Information Technology
Scheme of Evaluation
B. TOC_’_'I. "' Semester (In_f'orma.tion Technolog){) (for batch admitted in academic ession 2022-23
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R - Hours per
- Theory Sl Practical Slot week
- . o Continuoas
S. | Subject [Category Subicel Name :\:::ll:ﬁ‘:: (E:::::::::': Evaluvation Tolal Taotal
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ip 3
End E roli‘cw Mid Ouiz/ Sem, Lab Bosed L|T|P
ncy in . |Exam. | Work & -
Sem. . Sem. | Assign . Mini
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— - —— - Nr— wea . ,“c“urse
5. | 2100023 HSC  |linginecring Mathemativs]) 50 0 20 20 - - - 100 2009 - 3
2. | 2160321 | DC _[Computer Networks |50 10 20 20 - - - 00 [ 2 [t |- 3 Blended _
3. [ 2160322 DC | Design & Amalyss ol Algorithms | S0 10 20 20 60 20 20 200 21012 4 Blended | PP [ 2Hrs
4.1 2160323 pC umpulu Graphies & Multimedia [ 50 1 20 - 20 60 20 20 200 2102 4 Blended PP 2 Hrs

boso | 2160 Ve 0 1o 20 20 . - ; wo 21| - 3 Blended PP | 2Hrs
R FRU R RO | ava Prograomming: | b - - - - o0 20 20 106 - | 2 2 e O -
N ' . Sell- Iwrnm'- Presentanon -
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‘Prol:ucncv in course/subject — includes the weightage towards ability/ skill/ competency /knowledge level /expertise attained ete. in that particular course/subject

Natural Sciences & Skills: Engineering Physics / Engineering Chemistry / Environmental Engineering / Language
Credits of Natural Sciences & Skills will be added in the VI Semesier

MCQ: Multiple Choice Question AQO: Assignment + Oral - PP: Pen Paper 8O: Submission + Oral

_ Made of Teuching”
4 Theory i Lab NEC Total Credits
Offtine | Ouline Blended | Offfing. Interactive '
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[ No. | Cade Cobe o pm SHDJEET T End Skill Marks Credits
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Esta. 1957 B. Tech. 11T Semester (Information Technology (Artificial Intelligence and Robotics)
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. | Theory Slot Practical Slot week
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: Multiple Choice Question AO: Assignment + Qral - PP: Pen Paper  SO: Submission + Oral \]J\;/

- S S s Total Credits \QJ
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Artificial Intelligence and Robotics/
Artificial Intelligence and Data Science/
Artificial Intelligence and Machine Learning)
(Batch Admitted in 2022-23)
Under Flexible Curriculum
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DISCRETE STRUCTURES
2270321/2280321

L T P | Total Credits

2 i - 3

COURSE OBJECTIVES

¢ Tao perceive the knowledge of basic algebra

¢ To describe function and its relation

* To familiarize propositional logic

¢ To know about the graph theory and its application in computer engineering

e To familiarize the discrete numeric function and generating function

Unit-1
Finite and Infinite Sets, Mathematical Induction, Principles of Inclusion and Exclusion,

Muttisets, Funetions and Relations, Binary Relations, Equivalence Relations and

Partitions, Partial Ordering Relations and Lattices, Chains, Pigeonhole Principle.

Unit-H :
Prepositional Logic. Syntax, Semantics of ATF (Atomic Formula). WFF (Well Formed

-Formula’s). Validity and Satisfiability of WEF by Quine’s Method, Normal and Closure Form

of Prepositional Calculus.

Unit-HI
Introduction and Basic Terminology of Graphs, Planner Graphs. Mulu-Graphs and Weighted

Graph, Shortest Path in Weighted Graph, Introduction to Eularian Paths and Circuits,

Hammbhionian Paths and Circuits, §

Unit-IV
Ingraduction o Prserete Numeric Functions and Generatng Functons, Intraduction to
Recurrence Reiotions simd Recursinve Algorithms. Lincar Recuvence Retations With Constant

Coctlicients. Homwgencous Solutions, Particular Solwtions and Total Seluions.

UnieV © 0 D

Introduction to Group. Subgroups, Generations and Evaluation of Power. Cosets and Lagrange’s
Theorem. Group Codes. Isomorphism and Automorphism, Homaemuorphism and Normat Sub

Groups. . R
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RECOMMENDED BOOKS

J. Tremblay and Manohar: Discrete Mathematical Structures with Application (o
Computer science. Narsingh Deo: Graph Theory.

Kenneth Rasen: Discrete mathematics and its applications (6th edition).2006. McGraw-
Hili

C. Lin, D. Mohapatra: Elements of Discrete Mathematics. 2008. Tata McGraw-Hill.
T. Koshy: Discrete mathematics with applications.2003. Academic Press.

J. Hein: Discrete structures, logic and computability.2009. Jones & Bartlett Publishers.

FAET
U

RSE GUTCOMES

After completion of this course, the students wowld be able to:

COl.
CO2.
CO3.

CO4.
CO5.

explain the basic concept of set theory, prepositional logic, graph theory, discrete numeric
function and algebraic structure.

illustrate the knowledge of course content and distinguish between them in terms of their
applications.

identify the concepts of graph and tree for solving problems in the computer science.

apply the concepts of studied topics with suitable technique faced in engineering problems
analyze the set theory, prepositional logic, graph theory, discrete numeric function and
algebraic structure to examine the real world problem.

build analytical skill and interpret applications of engineering beneficial in real time
troubleshooting.
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COMPUTER NETWORKS
2160321

L T P | Total Credits

211 - 3

COURSE OBJECTIVES

¢ Familiarize the student with the basic taxonomy and terminology of the computer
networking.

¢ 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 congestion control.

Unit-1
Introduction: Computer Network, Types- LAN, MAN & WAN, Data Transmission

Modes- Serial & Parallel, Simplex, Half Duplex & Full Duplex, Synchronous &
Asynchronous Transmission, Transmission Medium- Guided & Unguided, Cables-
Twisted Pair, Coaxial Cable & Optical Fiber, Networking Devices-Repeaters. Hub,
Switch, Bridge, Router, Gatewav and Modem, Performance Criteria- Bandwidth,
Throughput, Propagation Time & Transnussion Time, Network Standardization- OS]
Reference Model & TCP/IP Reterence Mode, X.25.

Unit-11 -

Physical Layer: Neowork Topelogies- Bus. Ring, Star & Mesh, Line Coding- Unipolar,

Polar and Bipolar, Switching- Circuit Switching, Message Switching & Packet

Switching, Muluplexing: FDM - Frequency Diviston Muluplexing. WDM -

Wavcelength Division Multiplexing & TDM - Time Division Multiplexing.

Uni¢-111
Data Link Layer: Introducuion, Desian Issues. Services. Framing. Error Conurol. Flow
Control, ARQ Strategies. Error Detection and Correction. Parity Bits. Cyvelic Redundant
.Code (CRC), Hamming Codes. MAC Sub Layer- The Channel Allocation Problem.
Pure ALOHA, Slotted ALOHA. CSMA, CSMA/CD, IEEE 802.3. IEEE 8024 and
IEEE 802.5.
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Unit-IV
Network Layer & Transport Layer: Introduction, Design Issues, Services, Routing-
Distance Vector Routing, Hierarchical Routing & Link State Routing, Shortest Path
Algorithm- Dijkstra’s Algorithm & Floyd-Warshall's Algorithm, Flooding, Congestion
Control- Open Loop & Closed Loop Congestion Control, Leaky Bucket & Token
Bucket Algorithm. Connection Oriented & Connectionless Service, IP Addressing.
Unit-V
Presentation, Session& Application Layer: Introduction, Design Issues, Presentation
Layer- Translation, Encryption- Substitutions and Transposition Ciphers,
Compression- Lossy and Lossless. Session Layer — Dialog Control, Synchronization.

Application Layer- Remote Login, File Transfer & Electronic Mail.

RECOMMENDED BOOKS

e Data Communication and Networking, Behrouz A. Forouzan, McGraw Hill.
¢ Computer Networks, Andrew S. Tanenbaum, Pearson Education India.
e Computer Networks and Intemnets, Douglas E. Comer, Pearson India.

COURSE OUTCOMES

Atter completion of this course. the students would be able to:
COl. cxplain the fundamental concepts of computer network.

CO2. illustrate the basic taxonomy & terminologies of computer network.

CO3. identify various parameter for affecting the performance of computer network.
CO4. analyze the concepts of communication using varions laver of OSI model.
CO5. cvaluate the performance of computer network in congestion and Intemet.

CO6. design the network envivonment and applications for implementation of computer

networking concept.
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COMPUTER NETWORKS AND PROTOCOLS
2230321/2240321/2270322/2280322

L T P | Total Credits

211 - 3

COURSE OBJECTIVES

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

» Provide detail knowledge about various layers, protocols and devices that facilitate
nerworking.

* Enable students to deal with various networking problems such as flow control, error

control and congestion control.

Unit-]
Introduction: Computer Network Types, OS] Reterence Model & TCP/IP Reference

Mode, Circuit Switching, Message Switching & Packet Switching, Frequency Division
Multiplexing, Wavelength Division Multiplexing & Time Division Multiplexing, ISDN,
SONET.

Physical Layer : Data Transmission Modes., Newwork topologies, Line Coding,
Synchronous & Asynchronous Transmission, Trunsmission Medium- Guided &

Unguwided. Networking Devices, Performance Critena.

Unit-11
Data Link Laver: Introduction, Design Issues, Services, Framing, Errér Control. Flow
Control. ARQ Strategies. Error Detection and Correction. Parity Bits, Cyclic Redundant
Code (CRC). Hamiming Codes. MAC Suh Laver- (hannel Allocation Problem. Pure
ALOHA Slotted ALOHA. CSMA .CSMA:CD. IEEE 8023, IEEE 802.4 and IEEE
®02.5. HDLC.

Unit-111
‘Network Layer Protocols: Introduction, Design Issucs, Services, Routing- Distance
Vector Routing, Hierarchical Routing & Link State Routing, Shortest Path Algorithm-
Dijkstra's Algorithm & Floyd-Warshall's Algorithm. Routing Protocols. Flooding.

Connection Oriented & Connectionless Scrvice, I Addressing, IPV4, 1PV6. Intemat

Protocol Datagram, Fragmemation ICMP. 1GMP. l /
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Unit-1V
Transport Layer Protocols: Datagram Protocol (UDP) - Process To Process
Communication, Port Number, Socket Address, User Datagram, UDP Operation. TCP
Services, Process To Process Communication, Stream Delivery Service, Full Duplex
Communication, Connection Oriented Service, Reliable Service, TCP Features-
Numbering System, Flow Control, Error Control, Congestion Control , TCP Segment,
Flow Control-Sliding Window Protocol, Silly Window Syndrome Error Control-

Checksum, Acknowledgement, Retransmission, Congestion Control.

Unit-V
Application Layer Protocols: Introduction, Design Issues, Presentation Layer-
Translation, Encryption- Substitutions and Transposition Ciphers, Compression- Lossy
and Lossless. Session Layer — Dialog Control, Synchronization. Application Layer-
Remote Login, File Transfer & Electronic Mail. Domain Name System (DNS), Telnet,
FTP, TFTP, Email Protocol: SMTP, POP, IMAP.

RECOMMENDED BOOKS

o Data Communication and Networking, Behrouz A. Forouzan, McGraw Hill,
»  Computer Networks, Andrew S. Tanenbaum. Pearson Education India.

¢ Computer Networks and Internets, Douglas E. Comer, Pearson India.

s TCPF/IP Protocol Suite, B. A. Fourozan. Tata McGraw Hill )

¢ Internetworking with TCP/IP, Douglas E. Comer, Publisher- PHI, New Delhi
¢ TCP/IP Itlustrated by Richard Stevens. Publisher- Addison — Wesley.

COURSE OUTCOMES

Atter the successful completion of this course. the student will be able to:
(O, explain the fundamental concepts of camputer network.

02, iliustrate the basic taxopomy & terminologies of computer network protocols,
(O3 develop a concept tor understanding advancye computer network.

¢ 04 build the skill of TP addressing and |'uu‘lin-__' mechamsm.

CO5. predict the performance of computer network in congestion and internet.

("06. construct the network environment for implementation of computer networking concept.
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DESIGN & ANALYSIS OF ALGORITHMS
2160322/2230322/2240322/2270323/2280323

L T P | Total Credits

27112 4

COURSE OBJECTIVES

o To introduce the topic of algorithms as a precise mathematical concept.

¢ To study the techniques like recursion, divide and conquer, dynamic programming,
greedy approach, backtracking and branch and bound.

e To practice thewr skilis on many well-known algorithms and data structures designed to

solve real-life problems.

Unit-1
Introduction to Computational Model: Algorithms and its Importance, Recurrences
and Asymptotic Notations, Mathematical Analysis of Non-Recursive and Recursive
Algorithm, Review of Sorting & Searching Algorithms, Basic Tree and Graph

Concepts: B-Trees and Traversal Techniques, Topological sort.

Unit-1I
Divide and Conguer Method: Introduction and its Examples such as Finding the
Maxtmum and Minimum, Binary Search, Merge Sort, Quick Sort and Strassen’s Matrix

Multiplication and Additional Real World Problems on Divide and Conquer.

Unit-TH1
Greedy Method: Introduction. Characteristics. Examples of Greedy Methods such as
Single-Source Shortest Paths, Minimum Cost Spanning Trees : Pnims’s and Kruskal's
Algorithm. Knapsack Problem, Dijkstra’s Single Source Shortest Path Algorithm.,

Optimal Storage on Tapes.

Unit-1V
Dynamic Programming: Introduction, The. Principle of Optimality, Examples of
Dynanuc Programiming Methods such as — 0/1 Knapsack. Traveling Salesman Problem,

Flovd's Atl Puirs Shortest Path, Longest Common Subsequence and Reliability Design.

Matrix Chain Muluphcation.
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Unit-V

Backtracking: Concept and its Examples like 4-Queen’s Problem, Knapsack problem
Hamiltonian Circuit Problem, Graph Coloring Problem etc. Branch & Bound:
Introduction and its Examples like - Traveling Salesperson Problem etc. NP-
Completeness: Introduction, Class P and NP, Polynomial Reduction, NP-Hard and NP-

Complete Problems.

RECOMMENDED BOOKS

Fundamentats of Computer Algorithms, Horowitz & Sahani, Universities press.
Introduction to Algorithms, Coremen Thomas, Leiserson CE, Rivest RL, PHL
Design & Analysis of Computer Algorithms, Ullmann, Pearson.

Algorithm Design, Michael T Goodrich, Robarto Tamassia, Wiley India.

COURSE OUTCOMES

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

COl.
CO2.
COs3,
CO4.
COs5.
CO6.

demonstrate a familiarity with major algorithms and data structures.
idenify important algorithmic design paradigms and methods of analysis.
analvze the performance of algorithms. '
compare various algorithm design techniques.

select the design technique to solve any real world problem.

design efticient algorithm using various design techmgques.
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COMPUTER GRAPHICS & MULTIMEDIA
2160323/2230323/2240323/2270324/2280324

L T P | Total Credits

2 1|2 4

COURSE OBJECTIVES

¢ To become familiar with computer graphics techniques and display devices.
e To enhance the proficiency in image representations, 2D and 3D graphics
transformations.

* To deveiop awareness with various iliumination, coior modeis and muitimedia system.

Unit-1
Introduction to Computer Graphics: Interactive Computer Graphics, Application of

Computer Graphics, Random and Raster Scan Displays, Storage Tube Graphics Display,
Calligraphic Refresh Graphics Display, Flat Panei Display, Refreshing, Flickering,
Interlacing, Resolution, Bit Depth, Aspect Ratio etc.

Unit-T1
Scan Conversion Technique: Image represcntation. Line drawing: DDA, Bresenham’s
Algorithm. Circle Drawing: Mid-Point, DDA, Bresenham’s Circle Generation
Algorithm, Ellipse Generation Algorithm. Curves: Parametric Function, Bezier Method,
B-Spline Method.

Unit-HT
2D & 3D Transformations: Translation. Rotation, Scaling, Reflection, Shearing,
Inverse Transformation, Composite Transformation. Woitd Coordinate System, Viewmg
Transformation. Representation of 3D object on Screen. Parallel and Perspecuve

Projections.

Unit-T1V
Clipping: Point clipping, Line Clipping. Simple Vistbihity Line Clipping Algorithm,
Polygon Clipping, Hidden Surface Elimination: Z- Buffer algorithm and Painter’s
Algorithm. Area Filling, Basic IHumination Models: Diffuse Reflection, Specular

Retlecnon. Phong Shading. Gouraud Shading. Color Maodels: RGB, YIQ, CMY, HSV. -
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Unit-V
Multimedia System: An Introduction, Multimedia hardware and software, Multimedia
System Architecture, Multimedia Applications and evolving technologies, Multimedia
Authoring. Data & File Format standards, Sampling; Compression standards,

Compression through spatial and temporal redundancy.

RECOMMENDED BOOKS
¢ Donald Hearn and M.P. Becker : Computer Graphics, PHI Publication
¢ FoleyVandam, Feiner. Hughes : Computer Graphics principle and Practice
» Rogers : Principles of Computers Graphics, TMH
» Sinba and Udai : Computet Graphics, TMH

» Prabhat K. Andleigh, Kiran Thakrar : Multimedia Systems Design, Prentice Hall
PTR

COURSE OUTCOMES .

After completion of the course students will be able to:

COl. explore various display devices and applications of computer graphics.

CG2. illustrate various scan conversion techniques like line, circle, curve and shape drawing
algorithms.

CO3. apply 2-dimensional, 3-dimensional transformations and projections on images.

CO4. classify methods of image clipping and various aigorithms f(.)r line and polygon clipping.

CO5. apply appropriate filling algorithms, hidden surface elimination algorithm on images.

CO6. summarize various color models, shading methods and multimedia system.
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OPERATING SYSTEM
2160324/2230324/2240324

L T P | Total Credits

1 - 3

COURSE OBJECTIVES

e To provide basic knowledge of computer operating system structures and functioning.
o To compare several different approaches to memory management, file management and
process management.

e To understand various problems related to concurrent operations and their solutions.

Unit I
Basies of Operating System: Generations, Types, Structure, Services, System Calls,

System Boot, System Programs, Protection and Security.

Unit 11
Process Management: Process Concepts, Process States, Process Control Block,
Scheduling-Criteria, Scheduling Algorithms and thew Evaluation, Threads, Threading
Issues. .

Unit 17§ -
Process Synchronization: Background. Critical-Scction Problem, Peterson's Solution,
Synchronization Hardware, Semaphores, Classic Problems of Synchronization.
Munitors.
Deadlock: System Model. Deadlock Charactevization. Deadlock Prevention. Detection
and Avoidance. Recovery trom Deadlock.

- Unit IV
Memory Management: Main Memors. Swapping. Contiguous Memory Allocation.
Paging. Structure of Page Table. Segmentation. Virtual Memory, Demand Paging. Page
.. Replacement Algorithms, Allocation of Frames, Thraghing.

Unit v
Storage Management: Mass-Storage Strucre. Over\new Disk Structure. Disk

=2

Attachment, Disk Scheduling.
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File System Interface: The Concept of a File, Access Methods, Directory Structure,

File System Structure, Allocation Methods, Free-Space Management.

RECOMMENDED BOOKS

e Operating System Concepts, Silberschatz, Ninth Edition, Willey Publication.
e Operating Systems, intermals and Design Principles, Stallings, Seventh Edition, Pearson

Publication.

o Modem Operating Systems, Tanenbaum, Fourth Edition. Pearson Publication.

COURSE OUTCOMES
After the successful completion of this course, the student will be able to:

COl. tell the basic concept of operating systems.

CO2. explain the working procedure of the operating system.

CO3. analyze the vartous operating system problems and issues.

CO4. develop the solutions for various operating system problems and issues. ’
COS5. measure the performance of various scheduling and allocation techniques.

CO6. test the working of various scheduling and allocation techniques.
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INTERNET OF THINGS
2270325/2280325

LI|T P | Total Credits
1 - 3

COURSE OBJECTIVES

e To understand basic terminology, concepts, structure and flow of IoT.
e To understand protocols of loT.
¢ To understand Sensors, Devices & Components.

e To be abie (0 undersiand ihe securiiy issues n joT.

UNIT I
Introduction to IoT and network architecture: Evolution of Internet of Things (IoT),

IoT Components. Impact of [oT. [oT World Forum (loTWF) standardized architecture,
Simplified IoT Architecture: Core loT Functional Stack, IoT data management and

compute stack (Cloud, edge, fog).

UNIT 11
IeT Protocols: Communication Protocols: IEEE 802.15.4, Zigbee, 6LoWPAN, Z-

Wave, Bluetooth. RFID. Networking Protocols: CoAP and MQTT.

UNIT 11
Things in ToT: Sensor: light sensor, moisture sensor. (cmperature Sensor, etc. Actuator:
DC motor, different types of actuators, Controllers: imcrocontrollers and their role as a
gateway to interfacing sensors and actuators.
IoT Platform overview: Raspberry pi. Arduino Board details, Introduction to Arduino
JDE. limbedded “C” Language basics. interfacing sensors. LEDs.
UNIT IV
Cloud  computing in  loT: intreduction o Cloud  Computing-Definition.
Characteristics, Components, Cloud provider: Microsott Azure, AWS. Google Cloud.
UNIT ¥
Security and Future of 10T ecosystem: Need of security in ToT. Privacy for loT

crahled devices, loT security for consimer devices. Security levels. protecting loT
—gA g 2/
——
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devices Future IoT eco system, Need of power full core for building secure algorithms,

Examples for new trends — Al, ML penetration to IoT

RECOMMENDED BOOKS

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

Internet of Things — A hands-on approach, Arshdeep Bahga, Vijay Madisetti,
Universities Press, 2015

Internet of Things: Architecture, Design Principles And Applications, Rajkamal,
McGraw Hill HigherEducation.

COURSE OUTCOMES

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

COi1.
co2.
CO3.
CO4.
COs.

develop basic understanding of ToT and its architecture.

compare the communication models and protocols for ToT.

analyze different devices. hardware and software platforms for application in loT.
discuss the security issues involved in ToT.

develop IoT Applicauons in real world.
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JAVA PROGRAMMING LAB
2160325

L T P | Total Credits

- 1] 2 2

COURSE OBJECTIVES

e To understand fundamentals of object-oriented programming in Java, including
defining classes, invoking methods, using class libraries, etc.

e To acquire the ability to write a computer program to solve specified problems.

b | PP I o e g B ey by vrrr mamed iy Rl S B s e
Tobeable o use Java SDK enviromment (6 ¢ gaie, debus and iun ouup}e Java pPiogiainis.

Unit-1
Introduction to Java programming: Overview and Characteristics of Java, The Java
Virtual Machine, Instailing Java, Java Program Development, Java Source File
Structure, Compilation, Executions. Packages, Package access, Variables and data

types, Conditional and looping constructs, Arrays.

Unit-11I
Object-oriented programming with Java Classes and Objects: Fields and Methods.
Constructors, Overloading methods, Nested classes, Overriding methods,

Polymorphism, Making methods and classes final. Wrapper classes.

Unit-I11
Extending Classes and Inheritance: Types of Inheritance in Java, Abstract classes
and methods, Interfaces, use of ‘super’. Polymorphism m inheritance. Garl?age
collection in JAVA,
Exception handling: Trv- Catch. Throw. Throws. Finally constructs. The Exception

cliuss,

Unit-FV
String Package and Multithreading: Operation on String, Mutable & Immuiable
String, Tokenizing a String, Creating Strings using String Buffer class.

L'nderstaﬁdin'g Threads: Needs of Multi-Threaded Programming, Thread Life-Cycle.

Thread Priorities and Synchronizing Threads. %J ' g
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Unit-V

The E/O Package: Input Stream and Qutput Stream classes, Reader and Writer classes,
Basics of AWT, Swing and Applets: Layout Managers, Event Handling, Classes for
various controls, such as label, choice, list, checkbox, etc., Dialogs and frames using
menus.

Basic concepts of networking: Working with URLs, Concepts of URLs and Sockets.

Basics of database connectivity with JDBC.

RECOMMENDED BOOKS

Programming with JAVA: A Primer, E. Balagurusamy, Tata McGraw Hill.
JAVA: The Complete Reference, Herbert Schildt, McGraw Hill Education.
JAVA-2: The Complete Reference, Patrick Naughton, Herbert Schidt.

COURSE OUTCOMES

Afier completion of this course, the students would be able to:

COl.

CO6.

tel] the available fearures in Java programming language.

. 1llustrate Java programming concepts for solving problems.
. make use of the Java programming methods for connecting the various databases.
. test for bugs in a software application written in the Java programming language.

. determine different ways for handling exceptions. memory managemeunt, file handling.

i/o0 management and internet based application development.

butld a project for application development using Java programming language.
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DESIGN AND THINKING LAB
2230325/2240325/2270326/2280326

L T P | Total Credits

- -] 2 1

PREREQUISITES

We assume that you are already familiar with the basics of C and C++. Knowledge in other
programming language especially the QOP is an added advantage. A basic understanding of
microcontrollers and electronics is also expected.

COURSE OBJECTIVE:
The students will;

»  Leamn the basics of electronics, including reading schematics (electronics diagrams)

+«  Leamn how to prototype circuits with a breadboard

e  Leam the Arduino programming language and IDE

¢  Program basic Arduino examples

*  Prototype circuits and connect them to the Arduino

*  Program the Arduino microcontroller to make the circuits work

»  Connect the Arduino microcontroller to a serial terminal to understand communication
and stand-alone use

Explore the provided example code and online resources for extending knowledge
about the capabilities of the Arduino microcontroller

Unit-1
Introduction: embedded sysiem, Understanding Embedded System, Overview of basic

electronics and Digital clectronics. Microprocessor vs Microcontrotler, Common

features of Microcontroiler. Comparison between different types of microcontrollers.

Unit-I1
Arduino: iniroduction. Pin Configuration and Architecture, Device and Platform

Features. Concept of Digitii and Analog ports, Arduino Interfacing Board. Introduction

to Embedded € and Arduine Piaifor,

Unit-1T1
Basic Concepts and Functions: Arduino data types, Variables and constants, Opcrators,

Control Statemcents. Arravs. Functions. Pins Configured as INPUT, Pull-up Resistors,

Pins Configured as OUTPUT. pinMode() Function, digitalWritei) Function,

analogRead() function, Ardurte Inerrupts. é &
Zﬁ - &; A3

¢
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Unit-IV
Arduino Time and Displays: Incorporating Arduino time, delay() function, delay

Microseconds() function, millis() function, micros() function. Working with Serial
Monitor, Line graph via serial monitor, interfacing 8 bit LCD to Arduino, Fixed one
line static message display, Running message display using the LCD Library of

Arduino.

Unit-V
Arduino Sensors and Secondary Integrations: Humidity Sensor, Temperature

Sensor, Water Detector/ Sensor, PIR Sensor, Ultrasonic Sensor, Connecting Switch
{Relay switches). Types of Relay, Controlling Electrical appliances with

electromagnetic relays.

RECOMMENDED BOOKS:
¢ Arduino for Dummies, by John Nussey (2013)

References: o

1. Arduine Projects for Dummies, by Brock Craft (2013)

2. Programming Arduino — Getting Started with Sketches, Simon Monk (2016)
3. Programming Arduino - Next Steps, by Simon Monk (2016)

COURSE OUTCOMES

Atter completion of this course, the students would be able to:

CQO1. define the basic concept of Embedded System.

CO2. describe the basic principles of Arduino programnung and IDE.
CO3. fanmharize with different types ot sensors and relaied svstems,
Cod. designimplement. debug and test programs/ system.

CO% design and develop Smart systems applications.

CO6. build Arduino board using different sensors.
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ANNEXURE - XI

List

of
for

Laboratory Courses
B.Tech IIl Semester
(Batches admitted in 2022-23)
(Information Technology/
Internet of Things (IoT/
Artificial Intelligence and Robotics/
Artificial Intelligence and Data Science/
Artificial Intelligence and Machine Learning)

Under Flexible Curriculum
JITEM IT - 14]
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DESIGN & ANALYSIS OF ALGORITHMS
2160322/2230322/2240322/2270323/2280323

LIST OF PROGRAMS

1. WAP to implement the following using array as data structure and analyze its
time complexity.

a. Insertion sort b. Selection sort ¢, Bubble sort  d. Quick sort

e. Merge sort f. Heap sort '

WAP to implement Linear and Binary Search and analyze its time complexity.

WAP to implement Strassen’s Matrix Multiplication.

WAP to implement Binomial coefficient computation and analyze its time complexity.

A

WAP to implement minimum spanning tree using Prim’s algorithm and analyze its
time complexity.

WAP to implement Dijkstra’s Algorithm and analyze its time complexity.

WAP to implement Bellman Ford Algorithm and analyze its time complexity.

WAP to implement DFS and BFS and analyze their time complexities.

o = o

WAP to implement Bucket Sort Algorithm tor integer elements.

10. WAP to implement Topological soit algorithim and analyze their time complexities.

COURSE OUTCOMES

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

COl. relate the principles of algorithm design in solving problems.

CO2. demonstrate basic algorithme and difterent problem solving strategies.

CO3. Dbuild creativeness and confidence 10 solve non-com enuonal probiems.

CO4. analyze running tknes of algorithms using asymprotic analysis.

CO3. compare various algorithm design approaclies for solving real world probiems,

CO6. desizn and implement optimization algonthims in specific applications.
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DESIGN & ANALYSIS OF ALGORITHMS
2160322/2230322/2240322/2270323/2280323
LIST OF SKILL BASED MINI PROJECT

List of Micro Projects:

1. Implement the greedy approach for single source shortest path.

2. Design a program for finding minimum cost tree for traversing ail nodes of a graph.
3. Implemeﬁt tree traversal techniques like pre-order, post-order and in-order.

4. Implement the Task Scheduling problem.

S.  Implement the I ongest Common Subsequence problem,

6. Find the shortest cycle in a graph.

List of Macro Projects:

1. Implement the movement of knight 1n chess game.

2. Implementation of a guessing game of the terminal on screen.

3. Print all the nodes reachable from a given starting node in a digraph using BFS
method.

4. Check whether a given graph is connected or not using DFS method.

5. Find a subset of a given set S = |sl.s2.....sn} of n positive integelts whose sum is
equal to a given positive integer d. For example, if S= {1, 2, 5, 6, &} and d = 9 there
arc two solutions {1.2.6} and {1.8!.A suitable message 1s to be displayed if the given
problent instance doesn't have a solution.

6. Write a program to solve the job scheduling problem using the greedy algorithm.

7. Calculate the maximum weighted veriex pair in the weighted graph.

List ¢f Mini Projects:

1. Implement a program for matrix laver rotation.

2. Implementation of vertex cover algerithm,

3 Implementation of the knapsack prohleny,

4. Implement N Queen's problem using Back Tracking.

5. Write a program to calculate the shortest path using travelling salesman problem.
6. Tmplement a phone directory application using doubly-linked lists.

7. Find the maximum clique in a graph.

N, WAP o implement the spanning tree using kKruskal algorithms.
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COMPUTER GRAPHICS & MULTIMEDIA
2160323/2230323/2240323/2270324/2280324

LIST OF PROGRAMS

—

WAP to implement line generation using DDA aigorithm.

WAP to implement line generation using Bresenham’s line generation algorithm.
WAP to generate a circle using mid-point algorithm.

WARP to implement Bresenham’s circle generation aigorithm.

WAP to perform traﬁs!alion, rotation, scaling on 2D transformation.

WAP to perform scaling and shearing on 2D transformation.

WAP to implement translation of a line and triangle.

WAP to implement rotation of a line and triangle.

e L o

WAP to implement scaling transformation.

e

WAP to fill polygon using seed filling algorithm.

—
—

WAP to implement 3D rotation about an arbitrary axis.

—
)

WAP to implement Cohen Sutherland line clipping.

COURSE OUTCOMES
After completion of the course students will be able to:

CO1. understand the basic concepts of computer graphics.

CO2. demonstrate scan conversion problems using programming language.
CO3. impiement the concepts of geometric transformation of 2D and 3D objects.
CO4. apply clipping and filling technigues for modifying an object.

CO3. understand the practical implementation of niodelling and rendering.

CO6. demonsurate the concept of viewing of 2D objects.
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COMPUTER GRAPHICS & MULTIMEDIA
2160323/2230323/2240323/2270324/2280324

LIST OF SKILL BASED MINI PROJECT

List of Micro Projects:

1. Draw the three parallel lines with different colors.

2. Draw the three lines, first should be line horizontal, second line on 45 degree and third
line vertical.

Draw a triangle with different colors.

Draw a circle with multiple colors.

Draw two triangles with different size.

Draw a rectangle with 45 degree on screen.

Draw an ellipse on 45 degree on screen.

Case study on the hardware level components available in computer graphics.

A A R .

Case study on the software level components avatlable in computer graphics.

" 10. Case study on functions available in graphics.h header file.

List of Macro Projects:

i. Design an Indian Flag on screen.

I

Design a Pyramid.

3. Design a House front face.

4. Design a Balloomn.

5. Design a Smile face.

6. Design a Rain.

7. Design a Football.

8. Design a Moving a wheel project.
9. Design a Moving a Cyele project.

1. Design a Analog Clock.

List of Mini Projects:
1. Write the code to draw a hut and color it using graphics.

‘Write the code to draw councentric circle on screen using graphics.

[P

3. Write the code to draw pic-chuti using graphics. W
4. Write the code to make a digitai ctock using graphics. <
5. Write the code to draw a Ruinbew wusing graphics, % N‘,

!
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6. Write the code for moving car animation using graphics.

7. Write the code for bouncing ball animation using graphics.

8. Write the code to draw 3D bar chart on screen using graphics.
9. Write the code to draw sine wave using graphics.

10. Write the code to draw stars in night sky using graphics.

e YO P
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JAVA PROGRAMMING LAB
2160325

LIST OF PROGRAMS

1.  Write a program to accept two numbers (int) as command line arguments and print their
Sum.

2. Write a program to find the average and sum of the N numbers Using Command line

argument.

Write a program to Demonstrate Type Casting.

Write a program to find the number of arguments provide at runtime.

Write a program to print Fibonacci series without using recursion and using recursion.

Write a program to check prime numbers and palindrome numbers.

Write a program to sort an array of elements -using bubble sort algorithm,

Write 2 program to sort an array of elements using insertion sort algorithm.

o N W

Write a non-static function in java that prints the sum of two numbers.

10. Create an abstract class Shape which has a field PI=3.14 as final and 1t has an abstract
method Volume. Make two subclasses Cone and Sphere from this class and they print
thewr volume.

11. WAP 1o handle the Exception using try and multiple catch block.

12, Write a Java program that works as a simple calculator. Use a grid layout to arrange
buttons for the digits and for the =, - *. % operations. Add a text field to display the
result. Handle any possible exceptions like divide by zero.

I3. Develop an Applet that receives an integer in one text field & compute its factorial value
& returns it in another text field when the button "Compute” is clicked

14, Write a Java program that implements a multi-thread apphcation that has three threads.

First thread generates a random integer every {irst second and if the value is even. the

sceond thread computes the square of the number and prints. 1f the value is odd. the third

~thiread will print the value of the cube of the number.

COURSE OUTCOMES

Afer completion of thns course. the students would be able to:
CO1. teli the available features in Java programming language.
CO2 tlustrate Java programming concepts for solving problems.

(O3, make use of the Java proszramming methods for connecting the various databasces. ‘A{
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CO4. test for bugs in a software application written in the Java programming language.
CO5. determine different ways for handling exceptions, memory management, file handling,
i/o management and internet based application development.

CO6. build a project for application development using Java programming language.
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JAVA PROGRAMMING LAB
2160325

LIST OF SKILL BASED MINI PROJECT

List of Micro Projects:

I. To build an Authentication System for user login.
Design a Random number generator using function.
Calculate the CGPA of students using java application,

Implementation of Word Counter using java programming language.

2.

3

4

5. Convert the temperature in different slandered using java.

6. To manage the data of alumni using Online Alumni Database System.
7

Design a Ceaser Cipher for encryption and decryption of text.

List of Macro Projects:

1. Implementation of Online shopping bill generation system using java programming lan-

guage.
Design a Scientific Calculator using event delegation model of java.

[

)

To mange Online Quiz using java application.

4. Build an application for designing CV/ Resume

5. Calculate the Electricity Bill using java programming language.

6. Design a Online Voting System using multithreading concept of java.

7. To mmplement the Playfair Cipher concept using java programming language,

List of Mini Projects:

1. Develop a java application for implementation of Oniine Shopping Cart.

Apply the basic concept of java applet tor designing Tic-Tac-Toe Game.

to

Lot

Create a Java application for implement basic transaction in any Bank,

4. To manage the attendance of students using Java database  Management System

LA

To implement a Java application for conduction of Online survey System
6. Design aJava a‘pplicalion for designing Search Engine
7. Create a Java application tor development ot Snake Game.
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DESIGN AND THINKING LAB
2230325/2240325/2270326/2280326

LIST OF PROGRAMS

Introduction to Arduino Board and Arduino IDE (Installation and Setup)

Write a Program to Blink LED {Tumn an LED on and off).

Write a Program to demonstrate the use of analog output to fade an LED.

Write a Program to read an analog input and prints the voltage to the serial monitor.
Write a Program to count the number of button pushes.

Wita Py ryorvar
FY b ikhe kA X4

a Program te Control ar
Write a program to detect object using IR Obstacle Sensor.
Write a program to detect presence of Gas using GAS Sensor.

Write a Program to Control Electronic Appliances using RELAY SHIELD Sensor.

. Write a Program to measure Temperature and Humidity using DHT11 Sensor.
. Write a program to detect motion using Motion Sensor (PIR sensor).
. Write a Program to detect presence of,smoke using Smoke Sensor.

. Write a Program to play melody with a Piezo speaker.

COURSE OUTCOMES

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

COI. define the basic concept of Embedded System.

CO2. describe the basic principles of Arduine programming and IDE.

CO3. familiarize with different types of sensors and related systems.

CO4. design. implement. debug and test programs’ system.

CO3. design and develop Smart systems applications.

CO6. buitd Arduinoe board using different sensors.
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DESIGN AND THINKING LAB
2230325/2240325/2270326/2280326

LIST OF SKILL BASED MINI PROJECT

of Micro Projects:

Develop a fire detection system with Arduino using the flame sensor.

Implement a Traffic light system with multiple-coloured LEDs

1
2
3. Design a Gas detection system using gas sensors
4

W

Design a system with Ardvino and Humidity sensor to measure the humidity in your
surroundings

Use an ultrasonic sensor to measure the distance from the target.

6. Measure the intensity of light using a light detection resistor (LDR) and indicate the

level of change in intensity using an LED.

7. Detect an object using Arduino with the help of an infrared sensor.

List

Lar

r

~ o

of Macro Projects:

Monitor the quality of air quality using suitable sensors.

Develop an RFID system to read the informatton of an RFID tag and display the mfor-
mation on the Serial monitor

Use the data received from a temperature sensor to control a DC motor

Indicate the object detection from the ultrasonic sensor with the help of an LED.
Sound pollution monitoring

Control the direction of a stepper motor by programming the Arduino.

Develop a system to dim the intensity of light of an LED or Light bulb as the natural

lightintensity imcreases in the surronndings.

List of Mini Projects:

1

oW

L 1]

0.

—

Develop i antomatie raffic management system using difterent sensors.

Develop an awtomatic irvigation system with the help of different sensors and actuators
Develop an automatic gun firing system using different sensors and actuators.
Develop a radar sensing system

Develop u voice control bot using different sensors and actuators.

Develop a smart billing system using RFID tags

Develop a smart dustbin using different sensors and actuators.

ﬂ

it
~

by by”” oy

Develop an mtethgent home locking systenm using difterenisensors and actuators. S/ (\
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9. Develop an intelligent water level management system.
10. Develop home automation system using different sensors and actuators.

11. Develop a real time clock-based home automatton.
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ANNEXURE - XII

Scheme & Syllabi
of
B. Tech I & II Semester
(Batch Admitted in 2023-24)

(Infm mation Technology/ Internet of Things (IoT)/
Information Technology (Artificial Intelligence and Robotics)/
Artificial Intelligence and Data Science/

Artificial Intelligence and Machine Learning)

Under Flexible Curriculum
| [ITEM IT -16]
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Department of Information Technology
— s Scheme of Evaluation

B B. Tech. I Semester (Information Technolog
(for batch admitted in academic session 2023-24)

Maximum Marks Allotted Contact
Hours per
Theory Slot Practical Slot week
: Continuous :

S. | Subject |Category . End Term Continuous . Total Total Mode of |Duration of

No. Code Code Subject Name Evaluation Evaluation End Evaluation Marks Credits Exam. Exam.
End s - X Sem. Lab Skill L T P
" l.’roﬁc1.e ncy| Mid Quiz/ [Exam. Work & Ba§efl
Sem. in subject | Sem. Assignment Sessional Mini
Exam /course | Exam. g Project
Introduction to

1. | 3160121 DC Information Technology 50 10 20 20 - - - 100 4 - - 4 Blended MCQ 1.5 Hrs

2. 13160122 DC Computer Programming 50 10 20 20 40 30 30 200 2 1|2 4 Blended AO 2 Hrs

3. |3160123 DC Digital Logic Design 50 10 20 20 - - - 100 2 1 - 3 Blended PP 2 Hrs

4. | 3160124 DC Discrete Structures 50 10 20 20 - - - 100 2 1 - 3 Offline PP 2 Hrs

5. |3100022 | Esc | BasicElectrical& 50 10 20 20 40| 30 | 30 | 200 |2 |1|2]| 4 Blended PP 2 Hrs

Electronics Engineering
6. | 3160125 | DLC | IT workshop - - - - 40 30 30 100 - -] 2 1 Offline _
Total 250 50 100 100 120 920 90 800 12 |04 |06 19 - - -
Natural
7.1 3000001 | Sciences | Engineering Physics 50 10 20 20 30 10 10 150 1 | - | 2 |GRADE| Blended MCQ 1.5 Hrs
& Skills
Induction programme of three weeks (MC): Physical activity, Creative Arts, Universal Human Values, Literary, Proficiency Modules, Lectures by Eminent People, Visits to local Areas,
Familiarization to Dept./Branch & Innovations.

SProficiency in course/subject — includes the weightage towards ability/ skill/ competency /knowledge level /expertise attained etc. in that particular course/subject
Natural Sciences & Skills: Engineering Physics / Engineering Chemistry / Environmental Engineering / Language

Credits of Natural Sciences & Skills will be added in the VI Semester

MCQ: Multiple Choice Question AQO: Assignment + Oral ~ PP: Pen Paper  SO: Submission + Oral

_ ModeofTeaching | Mode of Examination
Theory Lab Theory Lab Total Credits
Offline Online Blended Offline PP AO MCQ
03 - 13 03 09 03 04 03 19
15.79% - 68.42% 15.79% 47.37% 15.79% 21.05% 15.79% Credits %
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Department of Information Technology
TR ORIS WoRsy—T Scheme of Evaluation

B. Tech. II Semester (Information Technology)
(for batch admitted in academic session 2(023-24)

Estd. 1957

Maximum Marks Allotted Contact
Hours per
Theory Slot Practical Slot week
. Continuous
S. | Subject |Category . End Term Continuous Evaluati Total Total Mode of |Duration
Subject Name Evaluati Evaluati valuation .
No. | Code Code valuation valuation End : Marks Credits Exam. |of Exam.
End | ‘Proficie Mid Sem. Lab Bsz:{sl(leld L |T|P
Sem ncy in Sem Quiz/ Exam. | Work & Mini
E " | subject Exan; Assignment Sessional Proiect
Xam | course ) J
1. [3160221 | DC Data Structures 50 10 20 20 40 30 30 200 3 -2 4 Blended PP 2 Hrs
2. 13160222 | DC Python Programming 50 10 20 20 40 30 30 200 2 1 2 4 Blended AO 2 Hrs
3. (3160223 | DC ]S);;a:;se Management | 5 10 20 20 40 30 30 200 |2 |1 ]2 4 Blended PP 2 Hrs
4. |3160224 | pc | Computer System 50 10 20 20 - - - 00 (2 |1 |- 3 Blended PP 2 Hrs
Organization
5. [3100011 | Bsc | Eneineering 50 10 20 20 - - - 100 |3 |1 ]-] 4 Offline PP 2 Hrs
Mathematics-I
Total 250 50 100 100 120 90 90 800 (12 |04 |06 | 19 - - -
Natural
6. | 3000002 | Sciences |Engineering Chemistry 50 10 20 20 30 10 10 150 1 - 2 |GRADE Blended MCQ 1.5 Hrs
& SKkills
Summer Internship Project — I (Institute Level) (Qualifier): Minimum two-week duration: Evaluation in III Semester.

SProficiency in course/subject — includes the weightage towards ability/ skill/ competency /knowledge level /expertise attained etc. in that particular course/subject
Natural Sciences & Skills: Engineering Physics / Engineering Chemistry / Environmental Engineering / Language

Credits of Natural Sciences & Skills will be added in the VI Semester

MCQ: Multiple Choice Question AQO: Assignment + Oral ~ PP: Pen Paper  SO: Submission + Oral

 ModeofTeaching | Mode of Examination
Theory Lab Theory Lab Total Credits
Offline Online Blended Offline PP AO MCQ
04 - 12 03 13 03 - 03 19
21.05% - 63.16% 15.79% 68.42% 15.79% 15.79% Credits %
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Department of Information Technology
Scheme of Evaluation

B. Tech. I Semester (Internet of Things

(IoT))

(for batch admitted in academic session 2023-24)
Maximum Marks Allotted Contact
Hours per
Theory Slot Practical Slot week
: Continuous :
S. Subject | Category . End T Conti N Total Total Mode of |Duration
No. Code Code Subject Name E\lrlalua::rln E(‘),r;l:lr::;)ol:ls End Evaluation Marks Credits Exam. |of Exam.
- - Sem. Lab Skill L T P
End  |Sproficiency| Mid Quiz/ Exam. | Work & Based
Sem. in subject | Sem. Assignment Sessional Mi.ni
Exam /course Exam. Project
Introduction to Internet

1. | 3230121 DC of Things (IoT) 50 10 20 20 - - - 100 4 - - 4 Blended MCQ 1.5 Hrs

2. | 3230122 DC | Computer Programming 50 10 20 20 40 30 30 200 2 112 4 Blended AO 2 Hrs

3. | 3230123 DC | Digital Logic Design 50 10 20 20 - - - 100 2 11| - 3 Blended PP 2 Hrs

4. | 3250100 | BSC |Linear Algebra 50 10 20 20 - - - 100 3 1| - 4 Offline PP 2 Hrs

5. |3100022 | Esc | BasicElectrical& 50 10 20 20 40 | 30 30 | 200 |2 )12 4 Blended PP | 2Hrs

Electronics Engineering
Total 250 50 100 100 80 60 60 700 13 |04 |04 19 - - -
Natural
6. | 3000001 | Sciences |Engineering Physics 50 10 20 20 30 10 10 150 1 | - | 2 |GRADE| Blended MCQ 1.5 Hrs
& Skills

Induction programme of three weeks (MC): Physical activity, Creative Arts, Universal Human Values, Literary, Proficiency Modules, Lectures by Eminent People, Visits to local Areas,
Familiarization to Dept./Branch & Innovations.

SProficiency in course/subject — includes the weightage towards ability/ skill/ competency /knowledge level /expertise attained etc. in that particular course/subject
Natural Sciences & Skills: Engineering Physics / Engineering Chemistry / Environmental Engineering / Language
Credits of Natural Sciences & Skills will be added in the VI Semester

MCQ: Multiple Choice Question

AO: Assignment + Oral

PP: Pen Paper

SO: Submission + Oral

Mode of Examination

Theory Lab Theory Lab Total Credits
Offline Online Blended Offline PP AO MCQ
04 - 13 02 10 03 04 02 19
21.05% - 68.42% 10.53% 52.63% 15.79% 21.05% 10.53% Credits %
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Department of Information Technology
TR QEIS WOl Scheme of Evaluation

B. Tech. II Semester (Internet of Things (IoT))
(for batch admitted in academic session 2(023-24)

Estd. 1957

Maximum Marks Allotted Contact
Hours per
Theory Slot Practical Slot week
. Continuous
S. | Subject |Category| . End Term Continuous Evaluati Total Total Mode of |Duration
Subject Name Evaluati Evaluati valuation .
No. Code Code valuation valuation End : Marks Credits Exam. |of Exam.
End | ‘Proficie Mid Sem. Lab Bsz:{sl(leld L |T|P
Sem ncy in Sem Quiz/ Exam. | Work & Mini
E " | subject Exan; Assignment Sessional Proiect
Xam | course ) J
1. | 3230221 DC Discrete Structures 50 10 20 20 - - - 100 21 1| - 3 Offline PP 2 Hrs
2. | 3230222 | DC Data Structures 50 10 20 20 40 30 30 200 30 -] 2 4 Blended PP 2 Hrs
3. | 3230223 | DC Python Programming 50 10 20 20 40 30 30 200 20 112 4 Blended AO 2 Hrs
4. | 3230224| pc | Database 50 10 20 20 40 30 30 200 20 1|2 4 Blended PP 2 Hrs
Management System
5. | 3220202 DC Sensor Technology 50 10 20 20 40 30 30 200 31 -1 2 4 Blended PP 2 Hrs
Total 250 50 100 100 160 120 120 900 12 | 03 | 08 19 - - -
Natural
6. | 3000002 | Sciences | Engineering Chemistry] 50 10 20 20 30 10 10 150 1 - 2 |GRADE Blended MCQ 1.5 Hrs
& SKkills
Summer Internship Project — I (Institute Level) (Qualifier): Minimum two-week duration: Evaluation in III Semester.

SProficiency in course/subject — includes the weightage towards ability/ skill/ competency /knowledge level /expertise attained etc. in that particular course/subject
Natural Sciences & Skills: Engineering Physics / Engineering Chemistry / Environmental Engineering / Language

Credits of Natural Sciences & Skills will be added in the VI Semester

MCQ: Multiple Choice Question AOQO: Assignment + Oral ~ PP: Pen Paper  SO: Submission + Oral

_ ModeofTeaching ] Mode of Examination
Theory Lab Theory Total Credits
Offline Online Blended Offline PP AO MCQ
03 - 12 04 12 03 - 19
15.79% - 63.16% 21.05% 63.16% 15.79% - 21.05% Credits %
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(A Govt. Aided UGC Autonemous & NAAC Acceredited Institute :lffllatcd to RGPV, Bhopal)
Department of Information Technology
Scheme of Evaluation

; S Wogg,
R 15 OR5 - . -
Eacd. 1957 B. Teeh. 1 Semester (Information Technology (Artificial Intelligence and Robotics))
. ’ _ o - (for batch admitted in academic se
i : Masimum Marks Allotted Contact
! D - Hours per
Theory Slod Practical Slot week
S Subject | Category | S ieel Nt End Term Continuous (zonlinu?us Total Total
No. Code Code | * Subject Rane Evaluation Evaluation End Fralyation Marks Credits
o Sem. | Lap | SKU Lit|e
'.""d SProficicncy|  Mid Quizz | Exam. | Work & Based
wo e Sem. | insubjeet | Sem. Asstenment Sessiona) | Mini
L . Exam feourse | Exam, |SSBAMeN T Project
1, | 2240121 | pC 'g"”‘l“""’“'“ Artilicial | 5 10 20 20 . ; - wo |4 |-|-| 4 Bleaded | MCQ | 1.5 Hrs
_____ nelligence ] "
2, 12240122 DC | Compulér I‘mu'mumng_ S0 10 20 20 40 0 30 200 2 1|2 4 Blended AQ 2 Hrs
3, | 2240123 DC | Digital Logic Design s 10 20 20 . - - 100 2481 - 3 Blended | PP 2 Hrs
q zzsmnn BSC | Linear Algebra <n 10 20 20 - - - oo {314 - 4 PP 1. 2 Hrs
s [2i00022 | wse | Busie Flootnical & 50 T 20 20 40 30 30 00 [2|1]2] 4 Blended | MCQ | 1.5 Hrs
1 1 Electromies Engincering | R
Iutal 250 50 109 100 80 60 60 700 13 (04 | 04 19 - - -
: ‘ Natrab [ S
P60 300001 | Sciences [Engincening Physics S0 10 20 20 30 {1] 10 150 1 | - | 2 |GRADE| Blended MCQ 1.5 Hrs
P & skils |
; fnduction programmg ol tluc; weeks (MO): Physical aetivity, Creative Arts, Universal Human Values, Literary, Proficiency Modules, Lectures by Eminent People, Visits to local Areas,
| - Familiarization to Dept./Branch & Innovations.

‘I’mhuen(‘\ in wurw!sl:bwct —inelndes the weightage towards ability/ skill/ competency /knowledge level /fexpertise aitained etc, in that particular course/subject
Natural Sciences & Skills: Engincering Physics / Engincering Chemistry / Enviranmental Engincering / Language

Credits of Natural Sciences & Skiils will ke added in the V1 Semester

MCQ: Mulliple Choice Question A Assignment + Oral PP: Pen Paper  S0O: Submission + Oral

Lab

Theory Lah Theory

e 3 0fMine Online Blended © OfMline. 4 PP AO MCE)

R R " 13 02 07 03 07 02 19
‘Q T 68.42% 10.53% 36.84% 15.79% 13@34':/..‘Nl/m.sz.ﬂx., Credits % -~
e =’ = B =5 & W @,\fﬁu\@r{ /“5‘“‘“ an (Ad ﬁﬁc

ML 1”'

ya T »

Fotal Credits
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CE, GWALIUNR

(A Govt. Aided UGC Autonomous & NAAC Accredited Institute affiliated to RGPV, Bhopal)
Department of Information Technology

Scheme of Evaluation
B. Tech. 11 Semester (Infm*mdmm Technology (Artificial Intellig

sence and Robotics))

admitted in academic sesyivon 2023-:

Maximum Marks Allotted Contact
- - Hours per
Theory Slot Practical Slot week
% Subject Cat I;:lltl :l'ertil Continuous Continuous Total Total
) Subject |[Category TR S N ) ¢ Evaluation ota ota
No. Code Cuode Subject Namc Evaluation Evaluation End Marks Credits
F d “Praoficice . Sen. Lab Skill L|T|P
" . Mid . Ex: W Based
Sen. ney in Sem. Quix/ xam. | Work & Mini
Ex: subject Exam Assignment Sessional Project
_ XAM | feourse o
1. | 2240224 nC Discrele Siructures 0 10 20 20 - - - 100 211 - 3
2. | 22490222 no Dala Structures S 10 20 20 40 20 30 200 30 - 2 4 Blended PP . 2 Hrs
382240228 hC ]’ylh(m l’rn‘s;r;1|n|11|n\z_' CS0 : 1 20 a0 46 30 30 200 21 1|2 4 Blended AO 2 Hrs
4 mec| e | Dawbase o 000 20 20 40 30 30 200 201 2 4 Blended PP 2 Hirs
.. , | Managenmenl Systom I R .
. '; 00 DC | Sensor Technology | S0 HO 30 m A0 30 30 200 3o~ 2 4 Blended
Total .I 250 50 100 104 160 | 120 120 90 |12(03/ 08 19 - - -
! Natarai T~ , SR UV NES B
6. | 3000002 | sciences | FEngincering Chomisny] S0 10 20 20 30 10 0 150 l - | 2 |[GRADE Blended MCQ 1.5 Hrs
t\n Skills

“Induction programme of three weeks (MC): P Inyw.al acliv ity, Crealive Arts, Universal Human Values, Literary, Proficiency Modules, Lectures by Eminent People, Visits to local Areas,

Familiarization to Dept./Branch & Innovations.

‘I'mlluencv in caurschubjut— includes the w (‘l"hl.l“t, towards ability/ skill/ competency /fknowledge level /expertise attained etc. in that particular course/subject
Natural Sciences & Skills: Engincering Physies / Fngineering Chemistry / Envivonmental Engineering / Language
Credits of Natural Sciences & Skifls will e added in the V] Semester

MCQ: Multiple Choice Question

AQ: Assignment + Oral

g PR T

PP: Pen Paper

SO: Submission + Oral

Ofﬂme F

i .__!_5:‘..-_'?-_'}':./“ |

heory : Lgi; Tlleow - Total Credits
Online Blended ’ Ofﬂine : PP AOD MCi}
T 04 12 03 - 19

R ) 03, H6% 21.05% 63.16% 15, 79% Credils %

A Np=5 g7 W&;"/“ P

MITS

A

ir




{A Govt, Al(ltd UCC Autonomous & NAAC Accredited Institute .lff'llated to RGI’
Department of Information Technology

¢ Scheme of Evaluation

- B. Tech. I Semester (Artificial Intelligence (AI} and Data Science)

(for batch admitted in academic sexsion 2022-23)

Bhopal)

)

> %;ki"ﬁj @VM = “/M W “ e

Maximum Marks Alotted Contact
Hours per
Theory Slot Practical Slot week
s, Sahjeet | Category | - Tnd Ter Conti : Continuous Total Total
Ll el Namw ndl Term ontinnous X
N Code Code "7 jSlll!jul o Fvalwition Evajuation End Evaluation . Marks Credits
. e m : Skiil '
T ey Sem. . L|iT]|P
N End - Bproficiency| Mid . ?F{m Lab Based
: . . ) Quix/ Exam. | Work & o
i : R Sen, in subjeel | Sem, Assionment Sessional Mini
Examy | Jeoarrse | Exam, Assznmen T Projeet
I““ll!l‘j'“{“l‘L'illll [ur \HITH'I.'II 1T 07 T T~
1o§ 2270121 PO Pntelligence & Dt S0 14 20 20 - - - 100 4 - - 4 Blended MCQ 1.5 Hrs
l AN [P —ead gb]tii(“” o - LT S - e
P ””}'(ll”" ne. (omputu Progiammng | 50 | 10 )20 20 40 30 30 200 2 1|2 4 _ L 2 Hrs
k3 __2_3:_3:_[ 23 | e Digital Logic Design a0 10 2 20 . - - 100 2 (1] - 3 PP 2Hrs
4. 2250100 | BSC [Lincar Algebra 50 I 20 20 - - - 100 | 3 1] - 4 2Elrs
5. 2100022 | esC - [Basic Eleetrical & ) 50 10 20 20 40 30 30 200 [ 212 4 Blended | MCQ | 1.5Hrs
M ¥ Elcetronics Engineering [ 7 )
Total 256 50 100 100 80 60 60 700 13 |04 104 19 - - -
- Natural:. o ' N
6. | 3000001 | Sciences | Eagincering Physics 50 [ 20 20 30 10 10 150 1 | - | 2 | GRADE| Blended | MCQ i.5 Hrs
&SkiMsl., . . ]
Induction |)I uﬂr amme of three w u‘t\\ (MC): |l\ sical activ ity, Creative Arts, Universal Human Values, Literary, Proficiency Modules, Lectures by Eminent People, Visits to local Areas,
: Familiarization (o Dept./Branch & Innovations.
“Proficieney i cowrse’ suh;v  ~ includes the w u"hl.wc fowards alnhl\f skillf competency /knowledge level /expertise attained cte. in that particular couese/subject
Natural Seivnees & Skilis: Enginecring Phyvsics £ Engineering Chemistry / Emnonnwnmi Engincering / Language
£ redits nd Satweal Seicnces & SKill will e added in the VT Sciresicer
\I( Q. Multiple Chotee Question AQ: Assignment 1 Oral - QB2 Open Book PP: Pen Paper 86 Submission - Oral
\gﬁ?i : . Vheory Lab : Theory — Lh Total Credils
' i Online Blended Ol'l'lim. rr AQ M1} O .
o 04 - 13 0 07 03 19 : .\IJ\’/
‘ Q 21.05% - 68.42% 10.53% Jo.84% 15.79% 36, 84 Yoy 10. 51"/0 Creclits %%
|



(A Govt. Aided UGC Autonomom & NAAC Accredited Institute affiliated to RGPV Bhopal) .
Department of Information Techriology
Scheme of Evaluation
B. Tech. Il Semester (Artificial Intelligence (A1) and Data Science)

e (for butch admitied in ucademic session 2022-23)

Maximum Marks Allotted Contact
i - s Hours per
: Theory Slot Practical Shot week
i N Suliieel [€Cat Fnd '.ljf..;l‘ll‘l Continuous Continuous Total Total
D- | Mubjec Ralegory icel Name N . i ) Evaluation ota o1a
No: Code Code Subject Nam Evaluation Evaluation End Marks Credits
: End | CProficie Mid Sem, Lab Bsa];i::j LIT\|P
; . neyin . Quiz/ Exam. | Work & ..
Sem, v Sem, R Mini
Ex: subjeci Exam Assignment Sessional Project
B O S S T | eourse | TR !
1. 27'}'037 I bC Dala Structures S0 10 20 20 40 30 30 200 3 -2 4 _
2 2770”’ N Python Progranmnng a0 10 20 20 40 30 30 200 2 112 4 Blended PP 2 Hrs
3. | 2270023 pe | Pawbase o 50 10 20 20 0 | 30 30 | 200 | 2| t]2| 4 | Blended | A0 | 2
Management Systemy | 7 )
4. 1 2270224 | DC | Operating System A0 10 20 20 - - - 100 2 I - 3 Blended PP 2 Hrs
s. | 2250106{ msc | Probabilityand 50 10 20 20 . . ; 00 | 3| t]-| 4 | Bleodd | PP 7| 2Hs
1 Random I"rocess i .
Total 250 50 100 100 120 90 90 800 12| 041 06 19 - - -
T ] Natual o
00002 | Setenees [Engineering Chemistry | 50 10 20 20 30 10 10 150 i - | 2 |GRADE | Blended MCQ 1.5 Hrs
; & Skilly
Indnction programme of three weeks (M) P hysical activily, Creative Arts, Universal Human Values, Literary, Proficiency Modules, Lectures by Eminent People, Visits to local Areas,
e ___ Familiarization to Dept./Branch & Innovations,

“Profickency in conrse snluuu < inchedes the w cightage towards ability/ skill/ competency /knowledge level /fexpertise attained etc, in that particular course/subject
Natural Seiences & SkHls: Engincering PMhssies £ Bnginecering Chemistey / Favironmentad Engineering / Language
Credits of Naneral Scicnces & Skills will be added in the VI Semesier

MCQ: Multiple Choice Question A Axsignmient + Oral - OB: Open Book PP: Pen Paper SOt Submission - Qral

\'qu' Lans Lab Theory Twtal Credits
i Online Blended Oming v PP AO MCQ NEELC M
. 12 03 13 03 - 03 ' 19 -
2105 — 83.16%% 15.79% 68.42% 15.79% 15.79% Credits %
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MADHTAY NS
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute affiliated to RGP Bhopal)

Department of Information Techrnology
. /so“xigwaas@ ’ Scheme of Evaluation
N, ws? o B. Tech. I Semester (Amjzcml Intelligence (AI) and Machine Learning

(for batch admitted in auui’emu sessivn 2022-23)

Maximum Marks Allotted Contact
Huours per
Theory Slot Practical Slat week
S, Subjeet | Category]| eubieel Nt #nd Term Continnous Continuous Total Total
No. Code Code |0 ?’.“h'"u Name Evaluation Evaluation End Exalyation Marks Credits
N CEwd se - : S;:m. Lab [;Sk“:j L T r
. - q' 'l‘ ml'iu.(.my Mid Quiz/ Exam. | Work & ase
noaT Sem. insubject | Sem, Assignment Sessional | i
W fvam feoursy Fxam, |MSHEDMCED ) ’ Project
[ntmdpilmn W Antical | ' N :
1, 2280121 ne ]I'Ill.”l“t_nLL & Alwchimg Al 16 20 20 - - - 100 4 - - 4 Blended MCGQ 1.5 Hrs
i _ L c,.lrmrm 1 o
2. 02280022 b - _'ompulu I‘m"r miming | St 10 20 20 40 30 30 200 2 I 4 Blended 2 Hrs
30| 2280023 ne | | Logic I)Nun s 10 20 20 - - - {00 200 - 3 Blended 17 2 Hrs
P4 Ishion B‘\( Te |nL__.1_l f\luLl\m _ 0 10 20 20 - - - 100 3 1 - 4 v ::'53-:..'::2.':H§f$'%:=-
s (2100022 | gsc | BASC Blecwical & 50 10 20 |- 20 a0 | 30 30 | 200 | 2|1]2]| 4 | Blended | MCQ | L3Hrs
| o T JE Iu,!mmu Fngineermg |7
| To(al ‘ 250 50 100 100 80 60 60 700 |13 (04 (04| 19 - - -
. TN al e . S
6. | 3000001 | Seiences Enginccrin" Physics 50 I 20 20 30 10 10 150 I { - | 2 {GRADE| Blended MCQ 1.5 Hrs
1 & Skills | -
Induction |1| Ilf_,hlll’ll"llc\(lfthl ce weeks (MO I’Il\ sical .utlvltv, Creative Arls, Universal Homan Values, Literary, Proficiency Modules, Lectures by Eminent People, Visits to local Areas,
o Familiarization to Dept./Branch & Innovations.

*Proficiency in course/subject — includes the weightage towards ability/ skill/ competency /knowledge level fexpertise attained ete, in that garticular cour 5cfsub]ul
Natural Sciences & Skills: Engincering Physies / Engineering Chemistry / Environmental Engincering / Language
Credits of Nataral Scienees & SEills will be added in the VI Semester

MCQ: Multiple Choice Question AO: Assignment + Oral OB: Open Book PP: Pen Paper  8O: Submission + Qral
" Maode'of Exmmninatio
| ; P
ey Thewry Lab Theory Total Credits
- Offline " Online Blended Offline PP AO MCQ
' n o —n 07 03 07 02 19
I T XA 3644% 13.79% 36.84% 10.53% Credits %

GWALIOR ~*
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{A Govt, Aided UGC Autonomous & NAAC Accredited Institute affiliated to RGPV, Bhopal)
_ Department of Information Technology

= Scheme of Evaluation

YRS W Oy

Estd. 1957 B. Tech. Il Semester (Artificial Intelligence (Al) and Machine Learning)
Maximum Marks Allotted Contact
Hours per
Theory Slot Practical Slot week
5 i End Term Continuous Continuous T
s. Su‘h‘]ect Category Subject Name ]‘:  at F e Evaluation ota'l‘ Tot:fl
No. Code Code valuabion valuation End ) Marks Credits
| le SProficie Mid Sem. Lab Bsaksl;:] L|T|P
' ney in . Quiz/ Exam. | Work & L.
. Sem, S Sem, : ) Mini
i . : . subjeet L Assignment Sessional R
: : : Exam ; . Exam. Project
. i B S caurse |l _ i
TREERRNIRRY i ne Data Strmcres a0 ) 20 20 40 30 30 200 3 -2 4 IR
R . TN ' 11e Python Miogiamning A0 Y 20 20 40) 30 30 200 2 1] 2 4 Blended
3| 2023 | pe | Dabase o o 50 10 20 20 a0 | 30 0 | 20 |2 1)2] 4 | Blended
S S Managemenl System | "
4, | 22802245 DC | Operating System 50 10 20 20 - - - 100 2 17 - 3 Blended
5. | 2250106 | Bsc | Lrovability and 50 10 20 20 . . - 00 |3 | 1|-| 4 | Blended
-} Random Process d. .
© Total 250 50 100 100 120 9 9 800 12 | 04 06 19 - - -
ot i U SO
6. { 3000002 | Sciences | Engineering Chenvstry | 50 10 20 20 30 10 10 150 1 - 2 |GRADE | Biended MCQ .5 Hrs
___________ | &Skillsy N i
Induction prograsmume of three weeks (MO): Physicd aetivity, Creative Arts, Universal Human Values, Literary, Proficiency Modules, Lectures by Eminent People, Visits to local Areas,
o o Familiarization to Dept/Branch & Innovations,

*rroficicncy in conrse/subject — inciudes the weightage towards abitity/ skill/ competency /knowledge level fexpertise attained ete, in that particular course/subject
Noturat Scicnces & Skills: Engineering Physics ! Engineering Chemistry / Enviconmental Engineering / Language

£ oredits of Naturod Retences & Stabls will be ardiled in dhe VI Semester

MOQ: Multiple Choiee Question AQ: Assignment + Oral - QB: Open Book PP: Pen Paper  SO: Submission -+ Oral

Taotal Credits
PP AQ MCH)

Blended o
. 2 03 13 03 - = 2

‘6 : W [TI0s ' L e306% 15.79% 68.42% 15.79% - 15.79% Credits % o M/I
4 \H ‘
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MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

{A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal}

DEPARTMENT OF INFORMATION TECHNOLOGY

INTRODUCTION TO INFORMATION AND TECHNOLOGY

2160121
L | T/|P| Total Credits
47 - - 4
COURSE OBJECTIVES
» To provide the most fundamental knowledge to the students so that they can understand
what the IT is.

¢ To present the basics and difference of Data, Information and knowledge.
« To investigate appiications of Information Technoiogy in sociai media anaiysis, mobiie
\
and IoT analysis, time series anatysis, artificial neural networks and other machine learning

maodels.

Uit |
Attributes of Information Technology, Data vs Information vs Knowledge, Type of Data:

Structure, Non Structure, Semi Structure, Images, Video, Temporal, Real Time, Data Types:
Categorical/Nominal/Ordinal, Data Types Conversion, Knowledge Discovery Through
Data, ICT and Digital Divide, Societal Impacts of Information Technology: lu[rodl;:lion,
Privacy. Security and Integrity of Information. Disaster Recovery, Intellectual Property

Rights, IT Projects in India.

Unit I
Cyber Space and Cyber Crime: Defining Cyberspace and Overview of Computer and Web-

Technology, Architecture of Cyberspace, Communication and Web Technology, Internet,
World Wide Web, Information Retrieval From the World Wide Web, Advent of Internet.
Internet nfrastructure for Daia Transier and Governance. faiernet Society, Regulation of

Cyberspace, Concept of Cyber Security. Issues and Challenges of Cyber Security,

Unit NI
Introduction to Soctal Networks: Types of Social Media. Social Media Platforms. Social

Media ’\1oml0| ing, Hashtaa Vn‘a] Contem Social Media \11; I\etmu Somal Medla Privacy.
Challens.c« Oppcn tumtles and Pttfalls in Onllne Seual \Ll\\ mk Secm 1ly :ssues Relaled to
Social Media, 'Flaggmg andi Reportmg ot Inapprop] me. Contentx Laws Regardmg Posting

ol inappropriate Content, Best Practices for the use of Sociai Media.

*’iﬂ%’ A g W
o
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MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

(A Govt. Aided UGC Autenomous & NAAC Accredited Institute Affiliated to RGPV, Bhiopal)

DEPARTMENT OF INFORMATION TECHNOLOGY

Unit IV
E-Commerce and Digital Payments: Definition of E- Commerce, Main Components of E-

Commerce, Elements of E-Commerce Security, E-Commerce Threats, E-Commerce
Security Best Practices, Introduction to Digital Payments, Components of Digital Payment
and Stake Holders, Modes of Digital Payments- Banking Cards, Unified Payment Interface
(UPI), E-Wallets, Unstructured Supplementary Service Data (USSD), Aadhar Enabled

Payments, Digital Payments Related Common Frauds and Preventive Measures.

Artificial Intelligence: Introduction, History of Al, Al Problem, Approaches, Goals,
Purpose, Scope, Terminology, and Application Areas, Industrialization and its Impact,
Cyber-Physical System, Evolution of Indusiry, Data Availability, Relation Between

Artificial Intelligence, Machine Learning, Deep Learning and other Related Fields.

RECOMMENDED BOOKS

o Artiticiat Intelligence A Modern Approach by Stuart J. Russcll and Peter Norvig, Prentice Hall.

¢ Cyber Security Understanding Cyber Crimes, Computer Forensics and Legal Perspectives by Sumit
Belapure and Nina Godbole, Wiley India Pvt. Ltd. (First Edition, 2011).

¢ Electronic Comimerce by Elias M. Awad, Prentice Hall of India Pvt Ltd.

¢ Cyber Laws: Intellectual Property & E-Commerce Securnity by Kumar K,. Dominant Publishers

« E. Alpavdin. [ntroduction o Machine Leaming (3rd cd.). PHI, 2015, ISBN 978-8120350786.

COURSE OUTCOMES

After completion of the course students would be able to:

COl. define basic concepts of Information Technology.

CO2. undersiand the role of IT professional

COA examuung ihe ovber space and cvber crime

COL. hiak the roles and opportunities of individual towards the onliie social media

CO3. reflect the apphcauons of Al and ML for solving the problems over the real world problems.
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MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)

DEPARTMENT OF INFORMATION TECHNOLOGY

INTRODUCTION TO INTERNET OF THINGS (IoT)
2230121

L | T | P | Total Credits
4| - |- 4

COURSE OBJECTIVES
» To understand basic terminology of Internet of Things.
» To understand technology behind interaction between things.

¢ To understand basic terminology of Intemet of Things.

Unit 1
Internet of things (IoT): Introduction, Evaluation of [oT concept, Definition, Key features

and components, loT Building block, [oT Characteristics, Advantages and Disadvantages.

Unit II
IoT Applications, IoT application structures and driver technologies : collectien,

transmission, processing, managing, utilization phase, Telematics and Telemetry,
Telematics vs IoT, Machine-to-Machine cormmunication, M2M vs 1oT, 1oE, HaT, V2V,
V2X.

Unit 111
ToT hardware and software, Study of 10T Scusors. Actuators, Wearable clectronics,

Standard devices. Concept of Cloud. Edge. Fog and Roof computing in IoT. Introduction
1o communication, Components of communication system, Modes of communication.
Tyvpes of data wansmission. ToT communication models @ Device-to-Device. Device-to
Clewd,  Device-to-Gateway, and  Back-Fnd  Daa-Sharing. ToT  Connectivity  and
Management,

Uit IV
Introdiicuion to Internet and Networking Protocol. [oT protocols, Types of IoT Networks.

Inroduction of WSN, RF wireless sensors, RFID. WiFi, Bluetooth, TP Based Cellular

Networks & 3G, 4G. |
N
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MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

(A Govt, Aided UGC Autoryomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)

DEPARTMENT OF INFORMATION TECHNOLOGY

UnitV
IoT Challenges: Interoperability, Precision, Data volume and scalability, Internet

connectivity, [oT Security: Security vulnerabilities in overall IoT system, Securty
vulnerabilities at different layers of IoT architecture, IoT- Privacy and Trust,

Standardization gap.

RECOMMENDED BOOKS

s Internet of Things from Hype to Reality, The Road to Digitization, Ammar Rayes and
Samer Salam, Second Edition, Springer

¢ Internet of Things (IoT) Technology, Economic View And Technical Standardization,
Etienne Schineider, Version 1.0, ILNAS

¢ Internet-of-Things (ToT) Systems Architectures, Algorithms, Methodologies, Dimitrios
Serpanos and Marilyn Wolf, Springer

¢ Data Communications and Networking, Behrouz A Forouzan, Fourth Edition, McGraw

Hill Education

COURSE OUTCOMES

After completion of the course students would be able to:

COl. explain basic terminology of Internet of Things.

CO2. dlustrate the role of commumeation in loT.

CO3. identify and use various protocols devices that ate used in ToT,

CO4. classify networking, cloud and fog computing concept for data management.
CO5. investigate challenges. security and privacy.

CO6. discuss different foT enabled wechniques behind interaction between things,

r——#\“&, A /1 éc& .
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MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

(A Govt. Aided UGC Autonemous & NAAC Accredited Institute Affiliated to RGPV, Bhopal}

DEPARTMENT OF INFORMATION TECHNOLOGY

INTRODUCTION TO ARTIFICIAL INTELLIGENCE

2240121
T | P | Totai Credits
41 -1 - 4
COURSE OBJECTIVES
e To provide the most fundamental knowledge to the students so that they can understand

what the Al is.
To present the basic representation and reasoning paradigms used in Al
To investigate applications of Al techniques in intelligent agents, expert systems, artificial

neural networks and other machine learning models.

Unit

Unit

Unit

I
Artificial Intelligence: Introduction, History of Al, Al Problem, Approaches, Goals,

Purpose, Scope, Terminology, and Application Areas, Industrialization and its lImpact,
Cyber-Physical System, Evolution of Industry, Data Availability, Relation betwceen

Artificial Intelligence, Machine Learning, Deep Learning and other Related Fields.

Conventional Vs Machine Learning Programming , Data/Information/Knowiedge, Type of

Data: Structure. Non Structure, Semi Structure. Iimages, Video, Temporal, Real Time. etc.
Data Types: Categoricai:Nominal/Ordinal, etc.... Data Types Conversion, Modcl.

Algorithm. Model Development Liteé Cycle, Learning, Training. Testing, Validation.

- Importance of Data, Al Tools for Implementation.

m

Introduction to Machine Leaming: Basic Concepts of Machine Learning, Tvpes of

Learning: Supervised. Unsupervised and  Remforcement Learning. Categorical and
Continuous Data. Skewness and Corrclation, Regression Analysis Vs Classification.

Introduction o Opumization: Evolunonary  Algovithms. Genetic  Algorithms: Basic

" Concepts, Optimization, Need for Optimization, Membership Functions.

- Unit

v
furoduction to Inlelllgem Agent Characienistics wnd functionalities, Introduction to Expert

Svsiem. Roles of Expert Systems. Logic and Reasoning in Al Inll'oductlon 1o Logic. Baxrg{e
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

{A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)

DEPARTMENT OF INFORMATION TECHNOLOGY

of Boolean Algebra, Logic Gates, Propositional and Predicate Logic: Interpretation of

Formulas, Syntax and Semantics of aw Expression, Inference Rules.

Unit V
Artificial Intelligence in Real World: Speech Processing, Natural Language Processing,

Planning, Engineering and Expert Systems, Fuzzy Systems, Models of Brain and Evolution,
Al in Healthcare, Defence and Agriculture, Cyber Security, Agriculture, E-Commerce,

Gaming, Finance, Smart Devices.

RECOMMENDED BOOKS

» Artificial Intelligence A Modern Approach by Stuart J, Russell and Peter Norvig, Prentice
Hall.
« Fundamentals of Artifictal Intetligence by K. R. Chowdhary, Sprnger.

COURSE OUTCOMES

After completion of the course students would be able to:

CO1. define basic concepts of Artificial Intelligence.

CO2. relate various computer compenents used in Artificial Intelligence.

CO3. identify different logical and reasoning léchniqucs used in Al

CO4. analyze the general approach of optimization, intelligent agent and expert system.
COS5. analyze the general approach of machine learning,

CO6. build Al enabled intclligent procedures tor solving real world problems.
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INTRODUCTION TO ARTIFICIAL INTELLIGENCE AND DATA SCIENCE
2270121

T | P | Total Credits
4| -1- 4

COURSE OBJECTIVES
¢ To provide the most fundamental knowledge to the students so that they can understand
what the Al is. ’
» To present the basics of Data Science (DS) and machine learning (ML) and how DS is
different from ML.
o To investigate applications of Al and DS techniques in social media analysis, mobile and

IoT analysis, time series analysts, security and privacy for data analytics.

Unit 1
Artifictal Intelligence: Introduction, History of Al, Al Problem. Approaches, Goals,

Purpose, Scope, Terminology, and Application Areas, Industrialization and its Impact,
Cyber-Physical System, Evolution of Industry, Data Availability. Relation between

Artificial Inteltigence. Machine Learning, Deep Learning and other Related Fields.

Unic 11
Conventional Vs Machine Learning Programming, Data/Information/Knowledge, Type of

Data: Suucture, Non-Structure, Semi Structure, Images. Video, Temporal, Real Time. Data
Types: Categorical/Nominal/Ordinal, Data Types Conversion, Model. Algorithm, Model
Developiment Life Cycle, Learning, Training, Testing, Validation. Importance of Data, Al

Tools for implementavon. .

Unit 1
Introduction 10 Muachine Learning: Basic Concepts of Machine Lewrning. Types of

Learming: Supervised. Unsupervised and Reintorcement Learning, Categorical and

Continuous Dati. Skewness and Correlation, Regression Analysis Vs Classification,

Unit IV .
Introduction and importance of Data Science, modelling process im Data Science, various BN

tools for data analviics, data handling and visualizanon. daia scienust roles and EQ(J
responsibilitics. priviwy and security in Data Science. _ %
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Unit V
Artificial Intelligence and Data Science in Real World: Speech Processing, Natural

Language Processing, Satellite Data Analysis, manufacturing industry, logistic industry,
retail industry. Al and DS in Heaithcare, Defence and Agriculture, Cyber Securnity,

Agriculture, E-Commerce, Finance, Smart Devices.

RECOMMENDED BOOKS
 Artificial Intelligence A Modern Approach by Stuart J. Russell and Peter Norvig, Prentice

Hall,

¢ Fundamentals of Artificial Intelligence by K. R. Chowdhary, Springer.

COURSE OUTCOMES

After completion of the course students would be able to:

COI. define basic concepts of Artificial Tntelligence.

CO2. relate various computer components used in Artificial Intelligence. |
CO3. identify different logical and reasoning techniques used i AL

CO4. understand pattern discovery, data handling and data visualization
CO5. analyze the general modelling process in Data Science.

CO6. understand the real world problems and applications of Al and DS for solving the problems.
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INTRODUCTION TO ARTIFICIAL INTELLIGENCE AND MACHINE
LEARNING
2280121

L | T | P | Total Credits
41i-1- 4

COURSE OBJECTIVES
s To provide the most fundamental knowledge to the students so that they can understand

what the Al 1s.

To present the basics of Artificial Intelligence (AT} and machine learning {ML).

« To investigate applications of Al and ML techniques in social media analysis, mobile and

10T analysis, time series analysis, artificial neural netwerks and other machine learning

models.

Unit 1 .
Artificial Intelligence: Introduction, History of Al. Al Problem, Approaches, Goals,
Purpose, Scope, Terminology, and Application Areas. Industialization and its Impact,

Cyber-Physical System, Evolution of Industry. Data Availability. Relation between

Artificial Intelligence, Machine Learning, Deep Learning and other Related Fields.

Unit 11
Conventional vs Machine Leaming Programming, Data/Information‘Knewledge. Type of

Data: Structure, Non Structure, Semi Structure. Images. Video. Temporal. Real Time. Data
Types: Categorical/Nominal/Ordinal, Data Types Conversion. Model. Algorithm. Modet
Development Life Cycle, Learning, Training, Tesung. Vahdation, Importance of Data, Al

Tools tor hmplementaiion,

Unit Il
[ntraduction 1o Machine Learning: Basic Concepts of Macline Learning. Types of

Pearming: Supervised. Unsypervised and Reintorcement Leaming. Categonical and
Continuous Data. Skewness and Corvelation. Regression Analysis Vs Classification.
Supervised Leaming: Linear and Logistic Regression: Linear models for classification.

Sigmoid, Eogistic regressions with single and muitiple variables, Polynomial regression.
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Unic IV
Unsupervised Leaming: Clustering, Common distance measures, Hierarchical algorithms —
agglomerative and divisive, partitioning algorithms — k-means and derivatives; Design and
Analysis of Machine Leaming Experiments: Guidelines for machine learning experiments,
Factors, Response, and Strategy of experimentation, Cross-Validation and Resampling

methods, measuring classifier performance.

Unit V
Artificial Intelligence and Machine Learning in Real World: Speech Processing, Natural
Language Processing, Planning, manufacturing industry, logistic industry, retail industry.
Al and DS in Healthcare, Defense and Agriculture, Cyber Security, Agriculture, E-

Commerce, Finance, Smart Devices.

RECOMMENDED BOOKS

o Artificial Intelligence A Modern Approach by Stuart J, Russell and Peter Norvig, Prentice
Hall.

¢ Fundamentals of Artificial Intelligence by K. R. Chowdhary, Springer.

e E. Alpaydin, Introduction to Machine Learning (3rd ed.), PHI, 2015. ISBN 978-
8120350786.

COURSE OUTCOMES

Afier completion of the course students would be abic to:

COl. define basic concepts of Artificial Intelligence,

CO2. relate various computer componcis used in Artiticral Inteiligence,

CO3. learn abour and practice a variety of Supervised and Unsupervised Leaming approaches.
CO4. tammhanze and leam about the liatest wrends und resciarch in the field.

COS, understand the real world problens and applicaiions: of Al and ML tor solving the problems.
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COMPUTER PROGRAMMING

2160122/2230122/2240122/2270122/2280122
. L | T | P | Total Credits

4

[
b

COURSE OBJECTIVES
e To develop the understanding of algorithms, programming approaches and program
documentation techniques,
¢ To study the concepts of procedural and object ortented programming.

o To design and implement hasic programming solutions using programming constiucts.

Unit I
Introduction to Programming, Types of Computer Programming Languages, Program

Execution and Transiation Process, Problem Solving using Algorithms and Flowcharts.
Introduction to C++ Programming: Data Types, Constants, Keywords, Variables,

Input/Output, Operators & Expressions, Precedence of Operators.

Unit II
Control Statements and Decision Making: goto statement, if statement, if-else statement,

nesting of if statements, switch staternent, while loop, do...while loop, for loop, nesting of
for loops. break and continue statement. Function Basics, Function Prototypes, Passing
Parameter by Value and by Reference, Default Arguments, Recursion. Arrays: One

Dimensional Arrays. Multidimensional Arrays, Passing Arrays o Functions.

Unit I
Strings. Pointers. Structures and File Handling: Operations on Strings. Basics of Pointers

& Addresses. Retference Variable, Pointer to Pomter. Pointer 1o Amrav. Array of Pointers,
Pomter 10 Swings. Dynaniic Memory Allocauon using New and Delete Operators.
Structures & Union. Pointer to Structure, Self-Referential Structures. File Concepts. Study

of Various Files and Sureams. Operations on Files.

Unit IV
- Object Oriented Paradigm, Features of OOPS, Comparison of Procedural Oriented

Programming with Object Oriented Programming, Abstract Data Types, Specification of
Class, Vistbility Modes. Defining Meimber Functions. Scope Resolution Operator,

Constructors. its types. and Destructors. Creating of Objects. Statie Data Member, Static
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Member Function, Array of Objects, Object as Arguments, Inline Function, Friend

Function,

Unit Vv :
Polymorphism: Introduction, Type of Polymorphism: Compile Time Polymorphism & Run

Time Polymorphism, Function Overloading, Operator Overloading. Inheritance:
Introduction, Visibility Modes, Types of Inheritance: Single Level, Multilevel, Multiple,
Hybrid, Multipath.

RECOMMENDED BOOKS

C++ How to Program, H M Deitel and P J Deitel, Prentice Hall.
Programming with C++, D Ravichandran, T.M.H.

Computing Concepts with C++ Essentials, Horstmann, John Wiley.
The Complete Reference in C++, Herbert Schildt, TMH.
Object-Oriented Programming in C++, E Balagurusam.
Fundamentals of Programming C++, Richard L. Halterman.

COURSE OUTCOMES

After completing this, the students wili be able to:

CO1l. identify situations where computational methods and computers would be useful.

CO2. develop algorithms and flowchart for a given problem.

CO3. understand the concepts of procedural programming.

CO4. explain the concepts of object oriented programming and its significance in the real world.
CO5. analyze the problems and chaose suitable programimning techniques to develop solutions.

CO6. devetop computer programs to solve real world problems.
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DIGITAL LOGIC DESIGN
2160123/2230123/2240123/2270123/2280123

T | P | Total Credits
201 - 3

COURSE OBJECTIVES
¢ To understand the fundamental operating components of Digital Computers.
¢ To learn various number systems, boolean algebra employed in digital computers.

¢ To understand the concepts of counters, latches and flip-flops.

Unit I
Introduction to Digital Electronics, Needs and Significance, Different Number System:

Binary Numbers, Octal and Hexadecimal Numbers, Conversions, Complement’s, Signed

Binary Numbers, Binary Arithmetic’s, Binary Codes: BCD, ASCII Codes.

Unit 1T
Basic Theorems and Properties of Boolean Algebra, Boolean Functions, Boolean Relations,

Digital Logic Gates, De Morgan’s Theorem, Karnaugh Maps and simplifications.

Unit 111
Combinational Circuits, Half Adder, Full Adder, Binary Adder-Subtractor, Binary

Multiplier, Comparator, Decoders, Encoders, Multiplexers.

Unit IV
Sequential Circuits. Latches, Flip-Flops: RS Latches, Level Clocking. D Latches, Edge-
triggered D Flip-flop, Edge-riggered JK Flip-flop, JK Master-slave Flip-flop; Registers,

Shift Registers. Counters. Ripple Counters, Synchrenous Counters.

Unit V
Introduction to Memory. Memory Decoding, Programmable Devices: Programmable Logic

Array (PLA). Programmable Array Logic (PAL), Sequential Programmable Logic Device
(SPLD). Complex Programmable Logic Device (CPLD), Field-Programmabic Gate Array
(FPGA), Digital Logic Design: RTL and DTL Circuits, TTL.

RECOMMENDED BOOKS
« Digital Design, Morris Mano M. and Michael D. Ciletti, IV Edition. Pearson Education. /
¢ Digital Electronics: Principles. Devices and Applications, Anil K. Maini. Wiley, C(

4, &
1

= 27 g; /
T & @ﬂ*




MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

{A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)

DEPARTMENT OF INFORMATION TECHNOLOGY

COURSE OUTCOMES

After completion of the course students would be able to:

COl. explain the basic components and fitnctional units to define computer architecture
CO02. explain different number systems and basic operations employed at machine level.
C03. develop the understanding of combinational circuits.

CO4. analyse the basic concept of sequential circuits.

OS5 compare and differentiate various memories used in Computers.

CO6. reduce the boolean functions to mitigate hardware complexity issues.
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DISCRETE STRUCTURES
2160124

L | T P | Total Credits
2 1 - 3

COURSE OBJECTIVES

e To perceive the knowledge of basic algebra

e To describe function and its relation

» To famiharize propositional logic

¢ To know about the graph theory and its appiication in cumpuier cuglircering

e To familiarize the discrete numeric function and generating function

Unit-1
Finite and Infinite Sets, Mathematical Induction, Principles of Inclusion and Exclusion,

Multisets, Functions and Relations, Binary Relations, Equivaience Relations and Partitions,

Partial Ordering Relations and Lattices, Chains, Pigeonhole Principle.

Unit-11
Prepositional Logic, Syntax, Semantics of ATF {Atomic Formula), WFF (Well Formed

Formula’s),Validity and Satisfiability of WFF by Quine’s Method, Normal and‘Closurt_e Form of

Prepositional Calculus.

Unit-111
Introduction and Basic Terminology of Graphs, Planner Graphs. Multi-Graphs and Weighted

Graph. Shortest Path in Weighted Graph, lntroduction to Eularian Paihs and Circuits, Hamiltonian
Paths and Circuits, Introduction to Trecs, Rooted Trees, Path Length in Rooted Tiees, Spanning

Trees and Cut Trees.

Unit-lV
Introduction o Discrete Numeric Functions and Generating Functions, Imreduction to Recurrence

Relations and Recursive Algorithms, Linear Recurrence Relatons With Constant Coefficients,

Homogeneous Sctutions. Particwlar Solwtions and Total Solutions.

Unit-V _
Introduction to Group. Subgroups, Generations and Evaluation of Power. Cosets and Lagrange’s

Theorem, Group Codes. Isomorphism and Automorphism, Homomorphism and Normal Sub

Groups, Ring, Iutegral Domain and Field.
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RECOMMENDED BOOKS

» J. Tremblay and Manohar: Discrete Mathematical Structures with Application to Computer
science. Narsingh Deo: Graph Theory.

¢ Kenneth Rosen: Discrete mathematics and its applications (6th edition).2006. McGraw-

Hill

C. Liu, D. Mohapatra: Elements of Discrete Mathematics. 2008. Tata McGraw-Hill.

T. Koshy: Discrete mathematics with applications.2003. Academic Press.

J. Hein: Discrete structures, logic and computability.2009. Jones & Bartlett Publishers.

COURSE OUTCOMES

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

COl. explain the basic concept of set theory, prepositional logic, graph theory, discrete numeric function
and algebraic structure.

CQ2. illustrate the knowledge of course content and distinguish between them in terms of their
applications,

CO3. identify the concepts of graph and tree for solving problems in the computer science.

CO4.  apply the concepts of studied topics with suitable technique faced in engineering problems

CO5.  analyze the set theory, prepositional logic. graph theory, discrete numeric function and algebraic
structure to examine the real world problem.

CO6. build analytical skill and interpret applications  of engineering beneficial in real time

wroubleshooting.
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BASIC ELECTRICAL & ELECTRONICS ENGINEERING
2100022

MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

L |T|P| Total Credits

2(1(2 4

COURSE OBJECTIVES

¢ To impart the basic knowledge of the DC and AC circuits and their applications.

e To familiarize the students with the basic knowledge of magnetic circuits, transformer
and its terminology. '

¢ To make familiarize the students about the working of rotating eiectricai machine, various

electronic circuits and its importance,

Unit 1
D.C. Circuits Analysis: Voltage and Current Sources: Dependent and independent

source, Source conversion, Kirchhoff’s Law, Mesh and Nodal analysis. Network
theorems: Superposition theorem, Thevenin’s theorem & Norton’s theorem and their

applications.

Unit I
Single-phase AC Circuits: Generation of sinusoidal AC voltage, definitions: Average

value. RMLS. value, Form factor and Peak factor of AC quantity, Concept of Phasor,
analysis of R-L, R-C, R-L-C Series and Parallel ciicuit. Power and importance of Power

factor.

Unit 111
Magnetic Circuits: Basic definitions, AC excitation in magnetic circuits, self-inductance

and mutual inductance, Induced voltage, laws of electromagnetic Induction, direction of
induced E.MUF. Flux, MMF and their relation. analysis of magnetic ¢ircuits,

Unit TV
Single-phase Transformer &Rotating Electrical Machines: Single phase transformer,
Basic concepts, construction and working principal. ldeal Transformer and its phasor
diagram at No Load, Veltage, current and impedance transformation, Equivalent circuits
and its Phasor diagram, voltage reguiation, losses and efficiency. testing of transformers,

Construciion & working principle of DC and AC machine,
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Digital Electronics, Devices & Circuits: Number systems used in digital electronics,
decimal, binary, octal, hexadecimal, their complements, operation and conversion,
Demorgan’s theorem, Logic gates- symbolic representation and their truth table,
Introduction to semiconductors, Diodes, V-I characteristic, Bipolar junction transistors

and their working, Introduction to CB, CE & CC transistor configurations.

*

Basic Electrical and Electronics Engineering, D.P, Kothari & L.J. Nagrath-Tata McGraw
Hill

Basic Electrical and Electronics Engineering, V N Mittle & Arvind Mittal -Tata McGraw
Hill

Basic Electrical and Electronics Engineering, S. K Bhattacharya -Pearson

Electrical Machinery- A E. Fitzgerald, C. Kingsley and Umans - TMH

Principles of Electrical Engineering- Vincdent Del Toro- Prentice Hall.

Basic Electrical Engineering -A E. Fitzgerald, Higginbotham and Grabel -TMH
Integrated Electronics- Millmann & Halkias

Electronics Devices & circuits- Sanjeev Gupta, Dhanpat Rai Publication.

Basic Electrical and Electronics Engineering, D.C Kulshreshtha-Tata McGraw Hill

COURSE OUTCOMES

After completion of the course students would be able to:

CO 1.
CO 2,
CO 3.
CO4.

CO5,
CO 6.

solve DC & AC circuits by applving fundamental laws & theorems

compare the behavior of electrical and magnetic circuits for given input

explain the working principle. construction, applications of rotating ¢lectrical machines
explain the working principle. constructional details, losses & applications o' simgle phase
transformer.

select the logic gates for various applications in digital electronic circuits,

explain characteristics of diode and transistor,
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IT WORKSHOP
2160125

L | T | P | Total Credits
-T-12 1

COURSE OBJECTIVES
*» To make use of computers for various purposes like surfing the net, sending/ receiving
emails, preparation of various documents and presentations, preparing small databases,
maintenance of accounts.
» To acquire the knowledge of computer system, mother board and its processing unit,
o To be aware of different memories, windows installation, hardware and software

troubleshooting.

Unit-1
Computer Hardware: Introduction to Hardware Peripherals like RAM, ROM, Keyboard,

Hard disk drive, Mouse , Processors, Generation of processor , Working of SMPS | Study
of various ports, Assembly and Disassembly of Computer, Study of Networking Cable and

it’s types, Installation and Partition of Hard Disk, Troubleshooting & Fault finding.

Unit-11
Operating System and software instailations: Introduction to Operating System, Types

of Operating System (Windows and Linux), Evolution of Operating System, Introduction
of Software, Types of Software, Installation steps for Operating System {Windows, Linux

etc), Creating Virtual Machine using VMwarce/ VirtuslBox.

U nit-11
Word & Excel Orientation: Overview of Microsoft office word / Excel, New Features of

Microsoft Offtce, Working with Documents in Microsoft Word /Excel, Saving the File.
Formatting the Text. Aligmment of Text. Applyving Fonts. Spell Checking. Inserting Header
and Footer , Charts and Graphics in Microsofl Word/Excel. Working with Tables. functions
and Macros in Microsoft Word/Excel. Validating Data in Microsott Excel, Using formulae
i Exccl,' Creafing project/certificates/Newslerter using Word.PowerPoint Presentation:
Introduction to Microseft PowerPoint. Use of Standard Formatting toolbar, Working with

Charts and Tables, Editing slides. Changing templates. Stide Layouts, Inserting chipart &
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Pictures into slide, Slide Transitions, Animation, Inserting sound and movies into slides,

Create & Deliver dynamic presentation,

Unit-1V
Computer Application: Microsoft Disk Operating System (MS-DOS): Intemal
Commands, External Commands, Batch File etc. Overview of Linux, Common Linux
Features, Essential Linux commands, Advantage of Linux, Creating E-mail Account, E-
matl Writing , Blog Writing, Net Surfing and Chatting ,Customize Web Browser with the
LAN proxy setting, Bookmarks, Search Toolbars and Pup up Blockers, Install Antivirus

Software, Configure perscnal firewall and Window update, Customize browser to block

pop ups, Cyber Hygiene.

Unit-V
Internet: Introducing the Networking concept using LAN & WAN, Introduction,

Evolution and Uses of Internet, Concepts of Web Browser, Web Page and Web Site, Study
of various Internet based services like Email, Social Network. Chat, Introduction to Cyber
Security and Cyber Laws.

Server: Intoduction to Server, Difference between server and normal desktop, Evolution

of servers. Study of various servers. Web designing using HTML/CSS.

RECOMMENDED BOOKS
¢ Comdex Information Technology course tool kit Vikas Gupta. WILEY Dreamtech
o The Complete Computer upgrade and repair book, 3" edition Cheryl A Schmidt, WILEY
Dreamiech.
+ Introduction to Information Technoiogy, ITL Education Solutions Limited, Pearson
Education.
¢ PC Hardware and A+ Hanrdbook - Kate J. Chase PHT {Microsoft)

COURSE OUTCOMIES
After completion of the course student would be able 10:
COl. understand the basic concept and structure of computer hardware and networking.
- €C0O2. demonstrate installation of windows and connections through ports at basic level.
- CO3. wdentify the existing configuration of the computers and peripherals.
CQO4, apply the knowledge about computer peripherals to identity rectity problems onboard.

COS5. explain the concept ot Memory, Motherboard. Bus and SMPS.
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CO6. manage data backup and restore operations on computer and update application software.
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Experiments List and Skill Based Mini
Project
Of
Laboratory Courses
B. Tech I Semester
(Batch Admitted in 2023-24)

(Information Technology/Internet of Things
(IoT)/ Information Technology (Artificial
Intelligence and Robotics)/ Artificial
Intelligence and Data Science/ Artificial
Intelligence and Machine Learning)
Under Flexible Curriculum
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COMPUTER PROGRAMMING
2160122/2230122/2240122/2270122/2280122

LIST OF PROGRAMS

1. Write a program to add two numbers and display its sum.
2, Write a Program to calculate and display the volume of a cylinder for height and
radius parameters to be input from the user.
3. Write a program to realize the following expressions:
a. V=u+tat
b. S=ut+1/2a
c. T=2*a+Vb+9c
4, Write a program to take input of name, rollno and marks obtained by a student in 5
subjects of 100 marks each and display the name, rollnc with percentage score

secured.

th

Write a program to swap values of two variables with and without using the third

variable.

6. Write a program to illustrate the use of unary prefix and postfix increment and
decrement-operators.

7. Write a program to find the largest of three numbers using ternary operators.

8. Write a program to find the roots of quadratic equation. -

9. Write a Program to Check Whether a Number is Prime or not.

10. Write a program to compute the grade of students using if else ladder as per MITS
notims.

11. Write a program to check whether the entered year is leap year or not (a year is leap
if it is divisible by 4 and divisible by 100 or 400.)

12. Write a program to print the sum of digits of a number using tor loop.

13. Write a program to display the following pattern using for loups.

o i) {ii) )

* ok ko4 3

1 i A,
ERE 22 12 AR
.o 333 123 ABC
P 4444 1234 ABCD
* 55555 12345 ABCDE
{v} . {vi} {vii {wiii}
YRR 1 LBCDEF
e Xk K kR E N 121 ABCDE
ox % ok ok 12321 apep

* % x % % & * 3 4

ST Vi @*/gsﬁx ‘&/W@&.

* % K ¥
twraa s 1234321 -\BL
i 123454221 /



MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopalj

DEPARTMENT OF INFORMATION TECHNOLOGY

14. Write a program to calculate factorial of a number using recursion.
I5. Write a program to add two matrices of the same order.

16. Write a program to add two complex numbers, use structure data-type to represent

complex numbers.

17. Write a program to create 10 objects of a student class containing the student’s name,
ID, Semester and CGPA as data members, and getDetails(), setDetails() as member
functions. The class should also contain static variables which keep track of the
student with maximum CGPA in each semester. The class should also contain a

constructor to imtialize the daia Imembers.

COURSE QUTCOMES
After completing this, the students will be able to:
CO1l. apply basic programming concepts .

CO2. develop algonthms and flowchart for a given problem.

CO3. illustrate the concepts of procedural programming.

CO4. implement the concepts of object oriented programming.

CO5. design suitable programming solutions using procedural/object oriented programming
paradigms.

CO6. develop computer programs to solve real world problems.
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COMPUTER PROGRAMMING
2160122/2230122/2240122/2270122/2280122
LIST OF SKILL BASED MINI PROJECT

List of Micro Projects:

I. Two strings A and B are given, each consisting of lower case alphabets. Write a
program to find whether it is possible to choose some non-empty strings sl and s2
where s 1s a substring of A, s2 is a substring of B such that s1 + s2 is a palindromic
string. Here *+' denotes the concatenation between the strings, and if there are such

strings S1 and S2 then print S1+S2.

2. Following conditions are given based on three subjects marks:

a. Physics marks must be greater than 80,

b. Chemistry marks must be greater than 80

c. English marks must be greater than 70
Students are awarded grade 10 if all three conditions are met. Grade 9 is given if
conditions a and b are met. Grade 8 is given if conditions b and ¢ are met. Grade 7 is
given if a and ¢ are met, Grade is 6 if only one condition is met . Grade is 5 if none of
the three conditions are met. Write a program to display the grade of students, based on
the values of physics, chemistry and English, given by the user. Also, display the
caiculated grade only if the overall marks (out of 300) arc greater than 32%, otherwise

display ‘the student is Fail’.

List of Macro Projects:
1. Design a flowchart to implement the Tic-Tac-Toe game and hence implement the same
using €+,
2. Wrne a program in C++ that implements the operations performed by an ATM. The
opcrations include; Balance check, Withdraw Cash. Deposit cash cte.

Create a login module using C++ with below mentioned features:

el

a. Verity username and password correctly.
b. Register new user and set its password.

¢. Change password of any registered user.
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List of Mini Projects:

1.

Library Systems is aimed to computerize the library management operations, €.g.
Registering a Student, Issuing a book, Handling Book Return, etc. Write a program in
C++ which implements these operations,
A Question Bank System computerized the MCQ based exams. It takes input from a
file having questions, presents them randomly before the examinee, counts time to
complete the exam and finally presents the marks obtained. Use OOPS concepts to
implement the question bank system.
Design a Student Record Management System in C++ which maintains the personnel
as well as academic record of students and provides various options for searching a
student in the system.
Ram and Shyam are playing a game. Ram initially has the number A and Shyam has
the number B. There are a total of Ntums in the game, and Ram and Shyam
alternatively take turns, In each turn the player whose turn it is, multiplies his or her
number by 2. Ram has the first tum. Suppose after all the N tums, Ram's number has
become C and Shyam's number has become D. Write a program to calculate the integer
division of the maximum number amongC and Dby the minimum number
among C and D.
There's an array A consisting of N non-zero integers Ar.N. A subarray of A is called
alternating if we take any two adiacent elements in it , then one of them should be even
and the other should be odd. For each x from 1 to N, write a program to compute the
length of the longest alternating subarray that starts at x - that is, a subarray Ax.y for the
maximum possible y = x. The length of such a subarray is y-x+1.
Given an array A ,A-....,An, count the number of subarrays of array A which are non-
decreasing. A subarray A[i.}], where 1<i<)=<N is a sequence of integers Aj. A, Al A
subarray A[1,)] is non-decreasing if AiSAiiSAi<...<Aj. Write a program to count the
total number of such subarrays.
Two strings A and B are given, cach consisting of lower case alphabets. Wnite a
program to find whether 1t is possible to choose some non empty strings sl and s2
where sl is a substring of A, 52 is a substring of B such that s1 + s2 is a palindromic
string. Here *+' denotes the concatenation between the strings. And if there are such
strings St and S2 then print Si- 52 '
There are N students standing m a row and numbered 1 through N from lefi to right
You are given a string S with lengih N, where for each valid 1, the i-th character ot'Sis
%" 1f the i-th student is a girl or v/ 1 this student is a boy. Students standing next to cach
other in the row are friends .The students are asked to form pairs for a project. Fach
pair must consist of a bov and a givl. Two students can only form a pawf they are
friends. Each student can only be part of at most one pair. Write a program (v find the
maximum number of pairs that can be formed.
Following conditions are given based on three subjects marks

a. Physics marks must be greater than 50

b. Chemistry marks must be greater than 80 ' ;\\/

¢. English marks must be gremer than 70 @{‘J

. 1o «\
=5 s
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Students are awarded grade 10 if all three conditions are met. Grade 9 is given if
conditions a and b are met. Grade 8 is given if conditions b and ¢ are met. Grade 7 is
given if a and ¢ are met. Grade is 6 if only one condition is met . Grade i1s 5 if none of
the three conditions are met. Write a program to display the grade of students , based
on the values of physics, chemistry and English, given by the user. Use object oriented

programming to implement the system.
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IT WORKSHOP
(2160125)
LIST OF PROGRAMS

Basics of DOS/Linux commands

Design a Resume on MS-Word.

Create a letter pad for company/Institute/Organization using MS-Word.
Write and describe short-cut commands using in MS-Word.

Create a work-sheet based on simple formulas.

Write and describe short-cut commands using in MS-Word.

Create a worksheet {0 show the chart.

Create a Presentation that show your past academic results,

”?1/4—' ”Z(/\-/f@ é‘g/% "
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IT WORKSHOP
(2160125)
LIST OF SKILL BASED MINI PROJECT

List of Micro Projects:

Study of PC trouble shooting and Fault finding on PC Hardware trainer.
Study of Network communication fundamentals on LAN Trainer.
Study the features of Microsoft Word.

Study the features of Microsoft Excel.

ok WoN

Study the features of Microseft PowerPoint.

List of Macro Projects:

1. Study of Processors

Study of Networking cable and it’s type

Study of PC Assembling

Study of Computer hardware (Input-Output, memory devices)
Study of HTML/CSS

Study ot Web browser

Sk

List of Mini Projects:
1. Create 2 Virtual Machine using VMWARE.
. Design a Webpage (Based on apphcation using HTML/CSS.
. Create a word document using mail-Mcrge (Based on application).

2

3

4, Create a work sheet with make usc of Siatistical function.

5. Create a work sheet with make usc of common statistical functions.
6

]Th
1

Create a Power point presentaton about your joumey to MITS frem 1™ standard

onwards.
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BASIC ELECTRICAL & ELECTRONICS ENGINEERING
(100022)
LIST OF PROGRAMS

To verify Kirchhoff’s Current Law & Kirchhoff’s Voltage Law.

To verify Superposition Theorem.

To determine resistance inductance of a choke coil.

To determine active reactive power in a single phase A.C circuit.

To determine voltage ratio & current ratio of a single phase transformer.
To determine the polarity of a single phase transformer.

To pertorm open circuit & short circuit tesi o1 a single phase transfoiiner.
To study multimeter measure various electrical quantities

To study of constructional details of DC machine.

10. To determine the V-I characteristics of diode in for_ward bias & reverse bias condition.
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BASIC ELECTRICAL & ELECTRONICS ENGINEERING
(100022) |
LIST OF SKILL BASED MINI PROJECT

List of Micro Projects:

Study of voltage and current source.

Study of various loads in electrical circuits.
Study of resistance and inductance.

Study of capacitance and inductance.

Study of energy and power in an arbitrary circuit.
Study of electrical switch.

Study of EM induction theory.

Study of hazard while electrical circuit dealing.

I I N SR

Study of energy and power meters.

List of Macro Projects:

Study of current and voltage mathematical representation.
Identify the various electrical loads in household applications.
Identify and draw the circuit diagram of FTL.

Study of circuit response of RC network.

Differentiate energy and power of a RL ctreuit.

Construction of different types of electrical switches.

Study of EM induction in DC and AC motors.

Study of electrical safety norms.

R R SR

Identification and difterentate the digital and analog energy/ power meters,
List of Mini Projects:

1. Enlist the different clectnceal loads avaitabie in your home and prepare thowr ranng chart,

[

Design the residential house wiring using tuse, switch, and indicator, lamp and ¢nergy

meter. Also apply the Thevenin's theorem for finding the current in a particular branch

of the circuit.

3. M one FTL (Fluorcscent Tube Light) is replaced by LED bulb. Caleulate the Monthly
electrical energy saving? Calculate the monthly savings in electricity bill”?

Note: LUX tevel of FTL and LED bulbs must be the same (foilow BEE Guidelines).
Consider electricity halt charges from MP Vidyut Vitran company wcebsite. %
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What is the use of condenser in a ceiling fan? Draw a wiring diagram for the testing of
motor winding.
Find the different ways/ Methodologies/ Guidelines, by which energy can be conserved
in domestic applications?
Design a working model for controlling one lamp by two 2-way switch.
Visit the electrical machine lab and enlist different types of AC and DC motors along
with their ratings. Also mention their industrial applications.
Visit the panel room and identify the different safety practices followed by electrical
engineer,
Entist different measuring instruments availuble in electrical workshoep lab, Also prepuare

a compatison chart for Analog and digital measufing instruments.
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DATA STRUCTURES
2160221/2230222/2240222/2270221/2280221
L | T | P | Total Credits
31-12 4

COURSE OBJECTIVES

e To be familiar with the use of data structures as the foundational base for computer
solutions to problems.
o To understand various techniques of searching and sorting,

o To understand basic concepts about stacks, queues, lists, trees and graphs.

Unit-1 ‘
Introduction to Data Structures: Algorithms & their characteristics, asymptotic
notations. arrays and its representations, index to address translation. Link list:
Introduction, implementation of linked list, operations, circular link list, doubly linked

list, polynonmial mantpulation using linked list.

Unit-11
Stacks: Concepts and implementation of stacks, operations on stack. conversion of
infix to postfix notation, evaluation of postfix expression, recursion,
Queues: Concepts and implementation., operations on queues, dequeue, priority

queues, circular queues and application.

Unit-TIT
Trees: Types. terminology, binary tree -representations, traversal, conversion of
general tree to binary tree. binary search tree, threaded binary tree and hetght balanced

free.

Unit-1V
Graphs: Background. graph theory terminologics. representation ot sraphs- scquential
& linked representation, path matnx, graph waversals- BFS. DFS. spanning wrees,

applications of graph.

Unit-V
Searching & Sorting: Linear search, binary search. bubble sort. selection sort,
insertion sort. quick sort. merge sort, radix sort and heap sort. comparison between

sorting technigues. hashing and collision resolution techimques.
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RECOMMENDED BOOKS
e Data Structures, Algorithms and Applications in C++, Sartaj Sahni, 2" Edition.

o An Introduction to Data Structures with Applications, Jean-Paul Tremblay, Mcgraw hill.

e Data Structures & Algorithms, Aho, Hopcroft & Ullman, original edition, Pearson
Publication.

COURSE OUTCOMES

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

CO1. outline the basics of Algorithms and their performance criteria.

C02. explain the working of linear/Non Linear data structures.

CO3. identify the appropriate data structure to solve specific problems.

CO4. analyze the performance of various Data Structures & their applications.

COS.  evaluate the time/space complexities of various data structures & their applications.

CO6. design the optimal algorithmic solutions for various problems.

~ ’ /’@ Zsuc
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DISCRETE STRUCTURES
2230221/2240221

L{T P | Total Credits
2 ] - 3

COURSE OBJECTIVES

e To perceive the knowledge of basic algebra

e To describe function and its relation

e To familiarize propositional logic

e To know about the graph theory and its application in computer engineering

¢ To fanuliarize the discrete numeric function and generating function

Unit-1
Finite and Infinite Sets, Mathematical Induction, Principles of Inclusion and Exclusion,
Multisets, Functions and Relations, Binary Relations, Equivalence Relations and

Partitions, Partial Ordering Relations and Lattices, Chains, Pigeonhole Principle.

Uni¢-11
Prepositional Logic, Syntax, Semantics of ATF (Atomic Formula), WFF (Well Formed
Formula’s),Validity and Satisfiability of WFF by Quine’s Method, Normal and Closure Form

ot Prepositional Calculus.

Unit-IT
Introduction and Basic Terminology of Graphs, Planner Graphs, Mulu-Graphs and Weighted
Graph. Shortest Path m Weighted Graph, Introduction to Fularian Paths and Cireuits,

Hamltorian Paths and Circuits.

Unit-1V
Introduction 1w Miscrete Numeric Functions and Generating Functions. Introduction to
Rectrence Relatiens and Recursive Algorithms, Lincar Recunence Relations With Constant

Coclticients. Homogencous Solutions. Particular Sotutions and Totad Selutions.

Unit-V
Introduction to Group, Subgroups, Generations and Evaluation of Power, Cosets and Lagrange’s
Theorem. Group Codes, Isomorphisim and Automaorphisn. Homomorphism and Normal Sub

Groups. Ring,
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RECOMMENDED BOOKS

J. Tremblay and Manohar: Discrete Mathematical Structures with Application to
Computer science Narsingh Deo: Graph Theory.

Kenneth Rosen: Discrete mathematics and its applications (6th edition) 2006 McGraw-
Hill

C. Liu, D. Mohapatra: Elements of Discrete Mathematics 2008, Tata McGraw-Hill.

T. Koshy: Discrete mathematics with applications 2003, Academic Press.

J. Hein: Discrete structures, logic and computability 2009, Jones & Bartlett Publishers.

COURSE OUTCOMES

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

COl.

CO2,

CO3.

CO4.

COs5.

CO6.

explain the basic concept of set theory, prepositional logic, graph theory, discrete numeric
function and algebraic structure.

tlhustrate the knowledge of course content and distinguish between them in terms of their
applications, |

identify the concepts of graph for solving problems in the computer science.

apply the concepts of studied topics with suitable technique faced in engineering problems
analyze the set theory, prepositional logic, graph theory, discrete numcric functien and
algebraic structure to examine the real world problem.

build analytical skill and interpret applications of engincering beneficial in real uime

troubleshooting.
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PYTHON PROGRAMMING
2160222/2230223/2240223/2270222/2280222
L | T | P | Total Credits
2112 4

COURSE OBJECTIVES
e To develop the understanding of algortthms, programming aphroaches and program
documentation techniques in Python.
¢ To study the concepts of procedural and object oriented programming techniques in
Python.
¢ To design and implement basic programming solutions using Python programming
constiucis. |

Unit [ -
Introduction to Python: Formal and natural languages, Downloading and installing

Python. Problem-solving methods and algorithm development. The first program,
Variables, expressions, keywords, Operators, Expressions and statements, Interactive
mode and script mode, Order of operations. Datatypes: Numeric, string, list tuple,
dictionary, set.

Unit T1
Function, ways of passing arguments 1o functions, user defined and inbuilt functions,
Jambda function. Control Statements: Conditional and unconditional branching, while
loop, for loop, loop control statements. range tunction. Numeric, String, list, tuple,
dictionary and set manipulation operations using loops and inbuilt manipulation
functions. Packages and modules in python.

Unit I
Exception and File Handling: Errors vs exceptions, Exceptions handling with try block.
handhing multiple exceptiions, writing vour own exceptions, file handling modes.
reading, wniing and appending a Hle. Handhing Ble exceptions.

Unit IV
Object oriented programming: Characterisues and features of QOPS, Classcs and
objects, constructors and destructors. detining member varitables and functions.

visibility modes, static members.

Unit V
Polvinorphism: Introduction. Type ot Polvimorphisii: Compile Time Poiymorphism & %/

Run Time Polymorphism, polymorplism i pyvthon. Inheritance: Introduction.

o
ool
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Visibility Modes, Types of Inheritance: Single Level, Multilevel, Multiple, Hybrid,
Multipath. Association, Aggregation and composition. Array manipulation and

visualization using numpy and matplotlib libraries.

RECOMMENDED BOOKS
e Python Crash Course: A Hands-On, Project-Based Introduction to Programming, By
Eric Matthes. ] :
e Learn Python the Hard Way: third Edition T.R. Padmanabhan, Programming with
Python; Springer, first Ed., 2016.
e Kenneth Lambert, Fundamentals of Python: First Programs, Cengage Leaming, first

Ed., 2012.

COURSE OUTCOMES

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

COIl. define basics syntax and features of python programming language
CO2. solve computational problem using python language.

CO3. take part in online coding platforms.

CO4. inspect the python program for errors.

COS5. design a program using the features of object oriented concept.

CO6. construct the python ¢ode for real world problem using the libraries.
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DATABASE MANAGEMENT SYSTEM
2160223/2230224/2240224/2270223/2280223

L|T P | Total Credits

1| 2 4

COURSE OBJECTIVES
e To understand the different issues involved in the design and implementation of a
database system.
o To study the physical and logical database designs, database modelling, relational,
hierarchical and network models.
e To understand and use data mampulation language to query, update and manage a

database.

Unit-I

DBMS: Database Approach v/s Traditional File Approach, Advantages of Database
System, Database Users and Administrator, Database System Environment,
Application Architectures, Schemas, Instances, Data Independence, Data Models:
Hierarchical Data Model, Network Data Model & Relational Data Model
Comparison between Models.

Entities and Relationship Model: Entity types, Entity sets, Attributes and Kéys.
Relationship Types and Scts, Constraints, Design issue, E-R Diagram, Weak Enuty

Sets,

Unit-TT
Retational Model: Structure of Relatonal Databases: Relation, Attribute, Domain, Tuples,
Degree, Cardinality, Views, Database Retations. Properties of Relations. Atmibures. Kevs.
Attributes of Refation, Domatn Construnts, Tategrity Constraints.
Relational Algebra: Concepts and Operanons: Select, Project, Division, Inersection.

Union, Division. Rename. Iotn ete.

Unit-111
SOQL: Purpose of SQL, Data Detfimtion Language (DDL) Statements, Data Manipulation
Language (DML) Statements Update Statements & Views in SQL, Data Conwrel Language
{DCL). Triggers.

Unit-TV

Relational Database Design: Purposce of Normalization, Data Redundancy and Updaie
Anomalies, Functional Dependency. Process of Normalization, Various Normal Formis %
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INF, 2NF, 3NF, BCNF, Decomposition, Desirable Properties of Decomposition:
Dependency Preservation, Lossless Join, Problems with Nuli Valued & Dangling Tuple,

Multivalued Dependencies.

Unit-V
Transaction Management: Transaction Concept, Transaction State, Concurrent
Executions, Serializability: Conflict and View Serializability, Concurrency Control: Lock-

Based Protocol, Recovery: Log-Based Recovery.

RECOMMENDED BOOKS

e Database System Concepts, Abraham Silberschatz Henvy F. Korth 5. Sudarshan, McGraw-
Hill 6" Edition.

e Database Management System, Raghu Ramakrishnan Johannes Gehrke, McGraw Hill 3
Edition,

¢ Fundamentals of Database System, Elmasri & Navathe, Addison-Wesley Publishing, 5"®
Eduition, )

e An Introduction to Database Systems, Date C. J, Addison-Wesley Publishing, 8" Edition.

COURSE OUTCOMES

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

COl. demonstrate the concepts of different types of database system.

CO2. apply relational élgebra concepts to design database syste:ﬁ.

CO3. mauke use of queries to design and access dotabase system,

CO4. analyze the evaluation of transaction processing and concurrency control.

CO5.  determine the normal form of the relation.

CO6.  design a ER diagram/database system for u real world application.
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COMPUTER SYSTEM ORGANIZATION
2160224

L T [P | Total Credits
2111~ 3

COURSE OBJECTIVE

e To provide the fundamental knowledge of a computer syster and its processing units.
¢ To provide the details of input & output operations, memory management and
performance measurement of the computer system.

¢ To understand how computer represents and manipulate data.

Unit -1
Introduction: Von Newman Model, Various Subsystems: Input Unit, OQutput Unit,

Memory Unit, CPU, Accumulator, Memory Registers, Program Counter, System Bus,
Register Transfer and Micro Operatio.ns: Register Transfer Language, Register
Transfer, Bus and Memory Transfers, Register Transfer Micro-Operations, Arithmetic
Micro-Operations, Logic Micro-Operations, Shift Micro-Operations.

Unit- IT
Computer Arithmetic: Addition and Subtraction with Signed-Magnitude,

Multiplication  Algorithms, Division Algoerithms, Floating-Point  Arithmetic

Operations.

Central Processing Unit (CPU): General Purpose Register Organization, Stack
Organization. Instruction Fonﬁats, Addressing Modes. Data  Transfer and
Manipulation, Prosram Control, Reduced Instruction Sct Computer (RISC),
Hardwired and Micro Programmed Control.

Unit -IT1
Microprocessors: Introduction of 8085 Micreprocessor: Architecture. Instruction Set.

Addressing Modes. Interrupts and Basic Assembly Language Programming.

Unit -1V
Input-Output  Organization:  Peripheral Devices.  Input-Ouput  Interface.
Asynchronous Data Transfer. Modes of Transfer, Priority Interrupt. Direct Memory
Access (DMA). Inpui-Output Processor (IOP), Data Transfer-Sertal! Parailel, Simplex/
Hal!f Duplex/ Full Duplex.
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Unit-V
Memory Organization: Memory Hierarchy, Main Memory, Auxiliary Memory,

Associative Memory, Cache Memory- Organization and Mappings, Memory

Management Hardware, Introduction to Pipelining & Multiprocessors.

RECOMMENDED BOOKS
¢ Computer System Architecture, Morris Mano, PHI.
» Microprocessor Architecture, Programming and Applications with the 8085, Gaonkar,
Penram International Publishing (India) Pvt.Ltd.
o Computer Organization. Car! Hamacher. THM.

» Computer Architecture and Organization, J P Hayes, Mc-Graw Hills, New Delhi.

COURSE OUTCOMES

After completion of the course students would be able to:

COIl. recall the basic building blocks of computer Architecture.

CO2. compare different memories.

CO3. apply the concept of memory mapping. multiprocessor and pipelining in solving real
world problems,

CO4. analyze various modes of Input-Output data transfer.

COS5.  evaluate the arithmetic related 1o the number system.

CO6. develop the skill of writing low level programming,.
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OPERATING SYSTEM
2270224/2280224

L | T | P | Total Credits
2111 - 3

COURSE OBJECTIVES

e To provide basic knowledge of computer operating system structures and functioning,
e To compare several different approaches to memory management, file management and

process management.

e To understand various problems related to concurrent operations and their solutions.

Unit 1
Basics of Operating System: Generations, Types, Structure, Services, System Calls,

System Boot, System Programs, Protection and Security.

Unit IR -
Process Management: Process Concepts, Process States, Process Control Biock,
Scheduling-Criteria, Scheduling Algorithms and their Evaluation, Threads, Threading

Issues,

Unit 11
* Process Synchronization: Background, Critical-Section Problem. Peterson's Solution,

Synchromzation Hardware, Semaphores, Classic Problems of Synchronization,
Monitors,
Deadlock: System Model, Deadlock Characterization, Deadlock Prevention, Detection
and Avordance. Recovery from Deadlock.

Unit IV
Memory Management: Main Memory. Swapping, Contizuous Memory Allocation,
Paging. Structure of Page Table, Segmentation. Virual Memory, Demand Paging, Page
Replacement Algorithms, Allocation of Frames. Thrashimg.

Unit V
Storage Mapagement: Mass-Storage Suucture. Overview. Disk Swructure, Disk
Attachment. Disk Scheduling.
Fite System Interface: The Concept of a File. Access Methods. Directory Structure,

File System Structure, Allocation Methods. Free-Space Management.
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RECOMMENDED BOOKS
e Operating System Concepts, Silberschatz, Ninth Edition, Willey Publication.
e Operating Systems, internals and Design Principles, Stallings, Seventh Edition, Pearson
Publication.

e Modem Operating Systems, Tanenbaum, Fourth Edition. Pearson Publication.

COURSE OUTCOMES

After the successful completion of this course, the student will be able to:

CO1. define the basic concept of operating systems.

CO2. explain the working procedure ot the operating system.

CO3. analyze the various operating system problems and issues.

CO4. determine the solutions for various operating system problems and 1ssues.
CO5. evaluate the performance of various scheduling and allocation techniques.

CO6. elaborate the working of various scheduling and allocation techntques.
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List of Experiments and
Skill Based Mini Projects
of
Laboratory Courses
B. Tech II Semester
(Batch Admitted in 2023-24)
(Information Technology/ Internet of Things (IoT)/
Artificial Intelligence and Robotics/Artificial
Intelligence & Data Science (AI&DS) / Artificial
Intelligence & Machine Learning (AI&ML))
Under Flexible Curriculum
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DATA STRUCTURES
2160221/2230222/2240222/2270221/2280221
LIST OF PROGRAMS

Write a program to implement doubly linked list with all possible deletion operations.
Write a program to insert an element in the beginning of the circular linked list.

Write a program to implement stack using linked list.

W-rite a program to count the number of nodes in the binary search tree.

Write a program to implement AVL Tree.

Write a program to traverse the BST in pre-order and post-order.

Write a program to implement Graph using an array.

Write a program to implement Breadth First Search.

Write a program to implement Depth First Search.

. Write a program to implement Spanning Tree.
. Write a program to implement binary search algorithm
. Write a program to implement Heap Sort.

. Write a program for implementing the Radix Sort methods to arrange a list of integers

in ascending order.
Write a program for implementing the Quick Sort methods to arrange a list of integers

in ascending order.
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DATA STRUCTURES
2160221/2230222/2240222/2270221/2280221
LIST OF SKILL BASED MINI PROJECT

List of Micro Projects:

1.

bl o o

Write a program to create an array of N Integer Elements.

Write a program to implement linear search in an array.

Write a program to create Singly Linked List (SLL) of Integer Data.

Write a program for implementing the Selection sort methods to arrange a hst of

integers in ascending order.

List of Macro Projecis:

1.

th

Design, Develop and Implement a menu driven Program for the following Array
operations

a. Inserting an element at a given valid Position

b. Deleting an element at a given valid Position

c. Display of array elements
Design, Develop and Implement a menu driven Program for the following operations on
STACK of Integers (Array Implementation of Stack with maximum size MAX)

a. Push an Element on to Stack ‘

b. Pop an Element from Stack

c. Demonstrate Overflow and Underflow situations on Stack

d. Exit
Design, Develop and Implement & menu driven Program for the following eperations on
doubly linked list:

a. Insert at the beginning.

b. Insert at specific positon.

¢. Insert at the end.

d. Exit
Given an array of elements. construct a complete binary tree from this amay in fevel
order fashion. That is, elements trom lett v the array will be filled in the tree level wise
starting from level 0.
Design, Develop and Implement a menu driven Program for the following operations on
Binary Search Tree (BST) ot Integers
a. Create a BST of N Integers.

b. Traverse the BST in In-order. \%F
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List of Mini Projects:

1. Write a program to evaluate any arithmetic expressions using STACK.

Write a program to implement priority queue for airport check in process.

Write a program to implement Music Player using Linked List.

Write a program to implement Online Voting System using a graph and linked list.
Write a program to design a Snakes game.

A T i

Design, Develop and Implement a menu driven Program for the following operations on
Doubly Linked List (DLL} of Professor Data with the fields: ID, Name, Branch, Area of
specialization

a. Create a DLL stack ot N Professor’s Data.

b. Create a DLL queue of N Professor’s Data Display the status of DLL and

count the number of nodes in it.
A
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PYTHON PROGRAMMING LAB
2160222/2230223/2240223/2270222/2280222

LIST OF PROGRAMS

. Write a program to demonstrate different number data types in python,

Write a program to perform different arithmetic operations on numbers in python,

Write a program to create, concatenate and print a string and accessing substring from a
given string.

Write a python program to create, append and remove lists in python.

Write a program to demonstrate working with tuples in python.
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Write a python program to find the factorial of a number using recursion.

WAP to swap two integers without using a third variable. The swapping must be done in a
different method in a different class.

WAP to find the greater of two given numbers in two different classes using friend function.

10. Write a python program to- detine a module and import a specific function in that module to

another program.

COURSE OUTCOMES

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

COl1. write, test, and debug simple Python programs.

CO2. solve computational probicm using python language.

CO3. familiar with basics syntax and features of python programming language.

CO4. use Python tists. wiples. dictionaries for representing compound data.

CO5. design a program uniizing the features of object oriented concept.

CO6. utilize some of the librartes available for solving problems.
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PYTHON PROGRAMMING LAB
2160222/2230223/2240223/2270222/2280222

LIST OF SKILL BASED MINI PROJECT

List of Micro Projects:
1. Write a python program that validates an email ID entered by the user, where the validation
rules include that at least one character should be in lowercase and one in uppercase and
contains at least one numeric character and one special symbol.

2. Implement countdown clock and timer in python.

Pt

Suppose a text file contains information about students in the form of Name, Enrolment,
Semester, CGPA. Write a python script to dispiay semester-wise student detaiis in

descending order of CGPA.

I.ist of Macro Projects:
1. Suppose a text file contains information about students in the form of Name, 10th-class
exam roltl number, marks in physics, marks in chemistry and marks in mathematics. Write a
python script to generate a text file containing subject-wise merit list.

2. Design and implementation of a real-time, Uscr friendly Currency Converter.

fad

. Write a python program to create a Tic-Tac-Toc Game.

l.ist of Mini projects:
I. Create a login module with below mentioned features:
a. Verify username and password correctly
b. Register new user and set its password
¢. Change password of any registered vscr
Note: Store the usemarmes and passwords in a Dictionary.

2. Suppose a text file contains employee detaiis m the form of comma separated values as:
cmployee name, ID. gross salarv. Annual Provident Fund deposited. Advance ax
deposited. Write a python script 10 caleuhie annual tax detection for cach cmplovec and
store details in: |

a. Dictionary, where key represents employee 1D, value represents the net s o be
deposited by the employec.

b. Ina text file as: Name: <Employee Name>; ID: <Employee ID>; Tax: <Tax to be

deposited>
Tax to be caleulated according to below mentioned rules: - 'J_Q/)

i. St. deduction: 5 Lac. é % W< )
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ii. 0to 5 Lac: 5% tax deduction

iil. 5to 7.5 Lac: 10% tax deduction

iv. 7.5 to 10 Lac: 15% tax deduction

v. Above 10 Lac: 20 % tax deduction

3. Write a program in python to represent a student using OOPS where cach student is

represented by name, ID, Semester and CGPA. The student class to be implemented should
contain all the necessary functions appropriate according to a student. The class should
contain 3 dictionary variables as static members which should contain a semester-wise
topper list. The key in each dictionary should represent the student Merit position, and

value shonld represent details of a particular.smdent.
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DATABASE MANAGEMENT SYSTEM
2160223/ 2230224/ 2240224/ 2270223/ 2280223

LIST OF PROGRAMS

While creating tables, databases the name should have a prefix of your roll number.

Ex. If your roll number is 55 then every table name must start with 55 TABLE_NAME. 1.
Write program name 2. Write description of command used for executing the query. 3. Write
commands in bold letters. 4. Take the screenshot of the output.

1. Implementation of DDL commands of SQL with suitable exampies.
a. Create table
h. Altertable
¢. Drop Table

2. Implementation of DML commands of SQL with examples.

a. Insert
b. Update
c. Delete

3. Implementation of different type of function with suitable example
a. Number function
b. Aggregate function
¢. Character function
d. Conversion function
e. Data function
4. Implementation of different type of operators in SQL.
a. Arnithmetic opeiators
b. Logical operators
¢. Set operator
f.  Comparison Operator
g. Special operator
5. Implementation of type of joins.
a. ImnerJoin
b. Outer Joip
¢. Natural Join etc.
6.  Study and implemcentanon of
a.  Qroup by & having clause
0. order By clause
c. Indexing
7. Study of Implementation ol
a. Sub queries
b. Views
8. Swdy & implementation of ditterent type of constraints.
9. Study & implementation of dutabase backup & recovery command. Siudy &
implementation of Roliback. commit. savepoint.
10. Creating Databasc - Tabic Space




MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)

DEPARTMENT OF INFORMATION TECHNOLOGY

a. Managing Users: Create User, Delete User
b. Managing roles: Grant, Revoke.

COURSE OUTCOMES
After completion of this course, the students would be able to:
COl. construct database schema for a given problem domain.
CO2. apply integrity constraints on a database schema using a state-of-the-art RDBMS.
CO3. apply SQL queries using DDL.and DML to design and access database systems.
CO4. make use of operators and functions used in query.
COS. distinguish Tables and Views for database system.s‘

CO6. develop a smail project for a real worid scenario.
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DATABASE MANAGEMENT SYSTEM
2160223/ 2230224/ 2240224/ 2270223/ 2280223

LIST OF SKILL BASED MINI PROJECT

¢ Design, develop, and implement the specified queries for the following problems uvsing
Oracle, MySQL, MS SQL Server, or any other DBMS under LINUX/Windows
environment.

¢ Design ER-Diagram, Create Schema and insert at least 5 records for each table. Add
appropriate database constraints

Mini Skill Project 1

Constder the following schema for a Library Database:

BOOK (Booi_id, Titie, Publisher_Name, Pub_Year)

BOOK_AUTHORS (Book_id, Author Name)

PUBLISHER (Name, Address, Phone)

BOOK_COPIES (Book_id, Programme_id, No-of Copies)
BOOK_LENDING (Book_id, Programme_id, Card_No. Date_QOut, Due_Date)
LIBRARY_ PROGRAMME (Programme_id, Programme Name, Address)

Write SQL queries to

1. Retrieve details of all books in the library — id, title, name of publisher, authors,

number of copics in each Programme, etc.

2. Get the particulars of borrowers who have borrowed more than 3 books, but from Jan

2017 to Jun 2017.

3. Delete a book in BOOK table. Update the contents of other tables to reflect this data

manipulation operation. :
4. Partition the BOOK table based on year of publication. Demonstrate its working with

a simple query.

5. Create a view of alt books and its number of copies that are currently available in the

Library.

Mini Skill Project 2

Consider the following schema for Order Database:

SALESMAN (Salesman_id, Name, City, Commission)

CUSTOMER (Customer_id, Cust_Name. City. Grade. Salesman_ 1}
ORDLERS (Ord_No. Purchase_Amt, Ord_Date. Customer_id. Salesian_id)
Write SQL gueries to

Count the customers with grades above Bangalore™s average,

Fiudd the name and numbers of all salesman who had more than one customer.

3. Last all the salesman and indicate those who have and do not have customers in their
cties (Use UNTON operation.)

4. Create a view that finds the salesman who has the customer with the highest order of
a day.

3. Demonstrate the DELETE operation by removing salesman with id 1000. All his

orders must also be deleted.
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Mini Skill Project 3
Consider the schema for Movie Database:
ACTOR (Act_id, Act Name, Act_Gender)
DIRECTOR (Dir_id, Dir Name, Dir_Phone)
MOVIES (Mov_id, Mov_Title, Mov_Year, Mov_Lang, Dir_id)
MOVIE_CAST (Act_id, Mov_id, Role)
RATING (Mov_id, Rev_Stars)

Write SQL queries to

1. List the titles of all movies directed by ‘Hitchcock’.

2. Find the movie names where one or more actors acted in two or more movies.

3. List aii actors who acted in a movie before 2000 and in a movie atter 2015 (use JOI
operation).

4. Find the title of movies and number of stars for each movie that has at least one rating
and find the highest number of stars that movie received. Sort the result by movie title.

5. Update rating of all movies directed by *Steven Spielberg’ to 5.

Mini Skill Project 4
Consider the schema for College Database:
STUDENT (USN, SName, Address, Phone, Gender)
SEMSEC (SSID, Sem, Sec)
CLASS (USN, SSID)
COURSE (Subcode, Title, Sem, Credits)
IAMARKS (USN, Subcode, SSID, Testl. Test2, Test3, FinallA)

Write SQL queries to

1. List all the student details studying in fourth semester *C’ section.

2. Compute the total number of male and female students in each semester and in each
section.

3. Create a view of Testl marks of student USN *1BII5CS101° in atl Courses.

4. Calculate the FinallA (average of best two test marks) and update the corresponding
table for all students.

5. Categorize students based on the tetlowing criterion:

If FinallA =17 to 20 then CAT = ~Oustanding’

If FinallA =12 to 16 then CAT  “Average’

If FinalIA< 12 then CAT = "Weak’

Give these details onlyv for Sth semesier A, B, and C section students

Mini Skilt Project 5

Consider the schema for Company Database:

- EMPLOYEE:(SSN, Name. Address. Sex. Salary, SuperSSN. DNo)
DEPARTMENT (DNo. DName. MurSSN, MgrStartDate)

- DLOCATION (DNo.DLoc)
PROJECT (PNo, PName. PLocation. 1DNo) \

WORKS _ON (SSN, PNe. Hours)
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1. Make a list of all project numbers for projects that mmvolve an employee whose last
name is ‘Scott’, either as a worker or as a manager of the department that controls the
project.

2. Show the resuiting salaries if every employee working on the ‘IoT’ project is given a
10 percent raise,

3. Find the sum of the salaries of all employees of the ‘Accounts’ department, as well as
the maximum salary, the minimum salary, and the average salary in this department.

4. Retrieve the name of each employee who works on ail the projects controlled by
department number 5 (use NOT EXISTS operator).

5. For each department that has more than five employees, retrieve the department
number and the number of its employees who are making more than Rs. 6,00,000.

Mini Skill Project 6
A university registrar’s office maintains data shout the fallowing entities:
(a)courses, including number, title, credits, syllabus, and prerequisites;
(b} course offerings, including course number, year, semester, section number,
instructor(s}), timings, and classroom;
(¢} students, including student-id, name, and program; and
{d) instructors, including identification number, name, department, and title. Further, the
enrollment of students in courses and grades awarded to students in each course they are
cnrolled for must be appropriately modeled.
Construct an E-R diagram forthe registrar’s office. Document all assumptions that you
make about the mapping constraints.

Mini Skill Project 7
Construct an E-R diagram for a car-insurance company whose customers own one or
more cars each. Each car has associated with it zero to any number of recorded
acctdents,

Mini Skill Project 8
Construct an E-R diagram for a hospital with a sct of patents and a set of medical
doctors. Associate with each patient a log of the various tests and examinations
conducted.

Mini Skill Project 9
Design an E-R diagram for keeping track of the exploits of your favourite sports team.
You should store the matches played. the scores in cach match, the plavers in each
match and individual player statstics for cach maich. Summary staustics should be
. modeled as derived attributes.

Mini SKill Project 10

Consider a database used to record the muarks that students get in different exams of
difterent course offerings.
. Censtruct an E-R diagram that models exams as ennties, and uses a termary
relationship, for the above database. .
b. Construct an alternative E-R diagram that usces only a binary relationship between

- students and course-offerings. Make surc that only one relationship exists between a
particular student and course-offering puiz. ver vou can represent the marks that a
student gets in ditferent exams of a course oflering.
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Gaps in COAittain
Session July - December 2022 Semester
and
Proposed Corrective Measures for Improvement
(Information Technology/ Internet of Things (IoT)/
Artificial Intelligence and Robotics/ Artificial
Intelligence & Data Science/ Artificial Intelligence &

Machine Learning)
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Direct PO _i?;fttain_ment

Madhav Institute of Technology_& Science,_Gwalicnr- 474005

(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)
information Technology

Table 1: Summary of Program Outcomes (2018 Admitted Batch)

Indirect PO Attainment 232 | 240 | 2.33 | 238 | 241

Overall PO Attainment 259 | 262 | 258 | 263 | 2.54°
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2.69 2.
258258 2.64) o 20 57 2 2.
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Table 2: Assessment of Direct Program Outcomes {2018 Admitted Batch)

$.No. Course Name POI | POz | PO3 | PO4 | POS | POS|POT7| P08 | P09 | PO10 | PO1I | POL2 | P3O | PSC
1| 160203: Basic Computer Enginecring | 224 | 223 | 231 | 223 | 221 | 236 | 233 | 2.3 | 223 ] 220 | 2.09 | 218 | 2.14 | 237
203: Basic ¢ '+ Engineering
, :‘TB" Basic Computer Engineering [, ¢ 258 | 254 | 254 | 252 259 252|257 1254 | 254 | 2.62 | 2.56 | 2.66 | 2.56
3| 160304 OOPs and methodology | 160 | 168 | 200 | 163 | 156 | 170 | 164 181 | 1.67] 1.86 | 1.76 | 162 | 1.83 | 2.00
303: C 1 Graphics .
160303: Computer Graphics and 1.95 193 | 190 | 1.98 | 201 | 1.88 | 186|197 | 1.92| 207 | 190 | 191 | 1.94 | 1.88
4 Multimedia .
5 | 160302: Data Structure 1LAB 2.89 291 | 291 1281 [ 299 [291 288|299 [292] 273 | 293 | 289 | 291 | 2.87
6__ | 160303: Computer Graphics LAB 3.00 300 [ 3.00 [300] 300 [3.00]300]3.00][300] 300 300 [ 3.00 | 3.00 | 3.00
160304: Object Oriented
7 | Programmimg LAB 1.80 187 | 178 {177 | 182 | 180|170 (180 [ 186 | 1.82 | 178 | 1.79 | 185 | 1.77
8 | 160305: Hardware LAB 2.98 298 | 298 [ 300 | 298 (298298 298|298 | 3.00 | 297 | 2.9 | 2.98 | 2.98
9 | 160301: Digital Elcctronics } 1.84 300 | 188 | 235 | 194 | 238 255 [ 188 | 170 | 227 | 244 | 234 | 1.84
10| 160302: Data Structures | 275 273 [ 271 {275 7256 (2751276 | 286 272 | 2.52 | 2.74 | 2.68 | 2.74 | 2.60
160401: Design and Analysis of 2.39 245 | 238 | 221 | 240 | 223|223 | 2621253 199 | 2.60 | 2.50 | 244 | 2.40
M Algorithm
1201 160402; Database management sysiem 277 2.62 232 | 247 | 253 | 272262253 2.62 | 211 | 2.57 | 239 | 2.65
13! 160403: Operating system I 256 | 256 | 282 | 214 | 2.66 | 2.78 | 2.78 | 2.56 | 2.52 | 2.73 | 2.67 | 2.57 | 2.67
160403: Compater System 297 3000 | 300 | 299 | 292 1299 | 3.00] 29 |3.00]| 2.84 | 3.00 | 3.00 | 3.00 | 2.99
I | Grganization S A F
15 ¢ 100004: Cyber Security o bo297 | 296 | 297 [ 300 ] 294 [296 ] 295300297 300 | 300 | 297 | 297 | 2.97
T 166501 Discrete Structures 276 2.67 2.67 2.68 297 | 2732683002701 298 1 2.73 276 | 276 | 2.74
17 160303: Theory of Computatien LAB 2.48 249 253 | 260 | 254 1239216271 (255 262 | 2.64 | 2.60 | 2.54 | 2.50
I8 | 160502: Softwarc Enginecring LAB 3.00 300 | 3.00 | 300 | 300 [3.00]3.00]300][300][ 300/ 300 300 [3.00] 300
160504: Microprocessor and 207 | 249 | 300 | 259 | 292 | 238284214290 300 | 268 | 260 | 2.59 | 2.97
i9 inferfacing LAB
20 160503: Theory of Computation 2.67 2.77 268 | 291 | 281 ;260255252275 281 | 2.60 | 2.65 | 2.65 | 2.65
160502; Software Engincering 2.41 250 | 245 [ 259 | 236 {230 (213238245 259 | 253 | 254 | 2.48 | 2.40
22 1690504 Microprocessor & Interfacing 2.93 2.97 296 | 287 | 3.00 2931291 (3.00]297( 280 | 294 | 2.92 | 294 | 2.95
160601; Compiler
e 33 I besign T - 2.61 263 | 258 | 291 | 261 | 255|254 284|267 247 | 261 | 261 [ 2.58 | 2.57
“ 24 | 160602: Compuier Networks 2.63 2.50 2.48 2.81 214 | 266 (269|276 | 25071 249 | 2.63 | 2.57 | 2.49 | 2.6]
25 | 160602: Agile Mcthodology | 284 | 274 [ 280 [270 1 250 [272 (279 288|259 | 257 | 277 | 2.4 | 271 | 2.65
20 160611: Network and Web seeurity | 254 [ 244 243 1274 | 197 | 248|263 [2.66[242 | 2.51 } 245 { 249 | 239 ] 2.52
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L 27 | 160716: M.Obi_l__t"l(‘t_l_l!lpllling_______ 2.93 2.98 292 |1 294 | 293 (29829571293 ]|294| 292 [ 293 | 294 | 293 | 2.95
C 28| 900208: Soft Computing 2.83 2.77 277 | 297 | 242 | 291 1291|288 (275 267 | 292 | 283 | 276 | 2.82
24 900209: Network Sccurify i 200 3.00 306 | 3.00 | 3.00 | 300 3.00|3.00]3.00| 3.00 [ 300 | 3.00 | 3.00 | 3.00
A0 90022 R Programming 298 | 298 | 296 | 297 | 296 | 297 298 300|298 | 3.00 [ 295 | 297 | 298 | 2.98
3 900222: Computer Networks .00 300 3.06 ] 3.00 | 3.00 | 3.00 300300300 300 | 3.00 [ 3.00 | 3.00 | 3.00
Table: 3 Assessments of Indirect Program Outcomes {2021-22)
[ INDIRECT.PO; ATTAINMENT | PO2] D : R |
Survey 1 ! {Exit Survey) 240 241 | 248 | 262 (244|248 | 252 | 233 | 253 | 243 243
Survey 2 | {Alumni Survey) 210 214 [ 201 | 208 | 206 | 212 | 214 | 219 | 226 | 223 | 215 210
Survey 3 | (Employer Survey) 1.93 174 | 161 | 166 | 187 | 189 182 | 190 | 1.68 | 1.31 1.66 1.58
Table: 4 Assessments of Overall Program Outcomes {2018 Admitted Batch)
A — — ST .
POs PO Statement l)m':at]"(} I"d":e"t ro Ovefall PO Target | Gap PO Action Taken Report
Attainment | Attainment | Attainment
_—_— 1 — .- . - ———— Attainment
Engineering  know ledge:
Apply  the  knowledge  of
mathemalics, scienee. o Emphasized the role of fundamental
engineering  fundamentals, ) : sciences in Information Technology
PO and an engineering 2.66 214 2.55 2.40 0.15 A;tamed domain by conducting the virtual tours of
specialization to  the the Labs related to domain.
solution  of  complex
engineering problems
Problem analysis: ldentify,
formulate, review research
literature, and  analyze
complex engineering
i problems reaching s “| The significance of literature survey was
PO2 substantiated  conclusions 2.67 221 2.58 2.40 0.18 | Attained outlined to students.
using first  prnciples  of
mathematics, nalural
sciences, and  engineering
sciences
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Design/development of
solutions: Design solutions
for complex engincering Organized Expert Lectures from leading R
problems  and  design & D organizations.
system. - components  or
pog3 |Processes fhat meet the |, g 2.15 2.54 2.40 | -0.14
specified needs wilh *
appropriate  consideration
tor the public hcalth and
sofety,, and the cullural,
societal, and cnvironmental
considerations
Conduet. investigations  of
complex problems:  Use
research-based  knowledge Using the Industry Institute labs students
and iresearch  methods were demonstrated the solution for
PO 4 incluc!ing desi gn of 2.69 2.16 2.58 2.40 0.18 engineerin_g problems. As we%l the students
experiments, analysis and were assigned the small projects as self-
interpreation of data, and study and the project exhibition was
synthesis of the information conducted at the end of the semester.
to provide valid ,
conclugions
Maodern taol vsage: Create,
select, and apply
appropriate techniques.
resources, il]‘ldl [ ‘;‘nmlu[ﬂ- .| Using Software lab, IOT lab, and IBM lab
PO 5 | COEWESTIE and 11 100K | og 211 2.48 240 | -0.08 | students were demonstrated the
including  prediction  and g .
. . capabilities of software solutions.
modelling  to  complex
s engineering activitics with
an understanding of the
limitations
The engineer and society:
| Apply reasoning informed Engineers’ decision making is very
| by  the contextual important because the ultimate beneficiary
knowledge to  assess is the general public or society at large.
societal, health, safety, This was emphasized through the course
PO 6 fegal and cultural issues 2.64 218 2.55 240 | 015 “Constitution of India and Professional
and  the consequent Ethics. Three weeks’ induction program
responsibilities relevant to also outlined the contribution of engineers
the : professional to the society,
e lengineering practice | -
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Envirofpiment and
sustainabjlity: Understand
the . '?"meact of  the The e waste management and disposal
pr otcsuonal engineering were outlined through videos. The
PO 7 solL1t1011s .in socictal and 2.64 2,29 2.57 2,40 -0.17 awareness of the role of IT in ecological
i mental conlexts, sustainability was created through eco
C 7" demonstrate  the club.
knowledgc ol, and nced for
sustainablé development
Ethics:, - "Apply  cthical Ethics will guide the engineers to mould
principles., and commit 1o the personality trait of an individual which
professional — ethies  and - ;| will play a key role in instilling discipline
responsibilities and norms . ' and facilitating students to become a
PO 8 of the enginecring practice 2.70 222 2.61 2.40 021 Aj::tamed' 1 responsible citizgen of the nation. This is
' also reemphasized through the course
Constitution of India and Professional
~ Ethics
Individua] _and team work: As part of the self-study evaluation,
Fungtion et‘tcclwuly as an students were assighed the small projects
1ndmc[ual and as a . ingroups; working in the groups enabled
P09 member or leader in diverse 2.63 223 253 240 -0.15 them to understand the intricacies of
tcams, and in teamwork and decision-making process
multldlsclphmry settings
/| Communication:
Commumcate effectively
complcx engincering Communicate effectively on complex
acuyl,llc,s__, ~ with the engineering activities with the engineering
engineering commwnity and community and with society at large, such
with sociefy at large, such I as, being able to comprehend and write
PO 10 |as,  béing able 10 2.62 2.28 2.55 240 | -0.15 | Attained = effective reports and design
comptehend  and  write documentation, make
ellective Feports and design effective presentations, and give and
documentation, make receive clear instructions
clfective presentations, and
give  and receive  clear
instructions
Project management and 3 Students get hands on experience on
finance: Demeonstrate ) 7: | managing small group tasks and associated
knowledge and At finances by participating actively in the
A ron underqtargldmg of  the 2.64 215 253 2.40 015 | Attsined Curricular, Co-curriculfr and technical ‘*9({
engineering and- : clubs. Technically too students were
management principles and assigned the small projects in groups as
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apply these to one’s own
work, as-amember and
[cader in o dcam, 1o
manage  projects  wxl  in
multidizciplinary
envigonments.

1 . .
B i

part of the self-study evaluation, which
teaches the nuances of project
management.

Life-long learning:
Recagnize: the need for, and
have the preparation and
ability .- to  cngage in

Establishing a Centre for Soft Skills and

prablents by vsing corrent
development in the ficld of
information technology.

PO12 | X A 2.66 2.15 2.56 240 | -0.16 Life Long Learning for conduction of
| independent and lifc-long various activities.
< | learning:»'in  the  broadest
™ context: ef technological
change ",
::]‘;fe?g'lé.r; al])clii::(lle}i];cli‘;llsf : More focus is required on problem solving
PSO 1 ytieal . grea ! 2.63 2.17 2,54 2.40 -0.14 methods for solving existing problem of IT
and "apply knowledge of .
Lo ) industry.
Information Technology.
Students- - arc  able  to
identify, - formulae  and
PSO 2 resolver - real  lite/social 264 213 254 2.40 .0.14 Conduction of industrial /professional

training/ internship for the students
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Curricula Feedback
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November 2022 - March 2023 Semester
(Information Technology/ Internet of Things
(IoT)/ Artificial Intelligence and Robotics/
Artificial Intelligence & Data Science/ Artificial

Intelligence & Machine Learning)
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MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

(A Govt. Aided UGC Autonomous & NAAC Accredited Institute, Affiliated to RGPV, Bhopal)
Department of Information Technology

' _'_';’_'{‘-_Analvsis Report of Feedback on Course Curriculum Collected from various Stakeholders

S.N o Feedback Report Page No.
1._ | COURSE CURRICULUM FEEDBACK by Students (Nov. 2022 to March 2023) (1"Sem) -
2. | COURSE CURRICULUM FEEDBACK by Faculty (Nov. 2022 to March 2023) (1*'Sem) 10-13
3. | Alumni Feedback:

https://docs. google.com/document/d/ 1 HOah3sE 6 rillix A SvOvNgubNGBftkpU/edii?usp=share lmk&ould—l03555980183400298166&
ripot=true& sd=true

Session wise analysis and impact report: Nov. 2022- March 2023(1 Sem.)

Bascd on the feedback data received from totai 716 (Approximate) students and 16 faculty members (First semester- IT, IT-AIR, IT-TIoT, AIML, -
AIDS) for the academic sesston Nov. to March 2023, following points have been analysed:

* It has been observed that, in first semester 45.52% of students are strongly agreed, 30.74% of students are agreed, 20.19% of students are

neutral,:3.55% of students are disagreed and no students are strongly disagreed with the syllabus/ content that they have studied in the
first semester

* Some studcms have suggested to remove:
o Remove K-Map from Digital logic design.
o 'Reduce theorctical part from unit 4 and 5 from Introduction to AIDS syllabus.
o Reduced the weightage of transformer from syllabus of BEE.
o Updalc conient of NestedIF and array from Computer Programming.
+ Students have suggested (o add

N o New Course / Content related to problem solving in programming and CPP real life project development through Devops.
' o Content ol M1 practical problem, SVM in course of “Iniroduction in AIDS”.
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o Content of software designing implementation in course.
o . Vector Library and API’s in computer programming.

¢ Students have suggested o add course under Honours, Minor specialization, Departmental electives and Open electives such as:

o Advance CPP. Computer Application in Business, Quantum computing, Game development, Information Security, Dynamic

. programming for campus placement, Ethical hacking, Web3, Psychology, electronics for robotics and automation system etc.
 fthas been observed that, in first semester 60% of faculty members are strongly agreed, 37.5% of faculty members are agreed, 1.25 are
ncural, 1.25 are disagree with the curriculum, syllabus/ content that they have taught in the first semester.

Lh et

COURSE CURRICULUM FEEDBACK (by Students on MOODLE): Sample Size: 37 (Avg.)

Subject Name

Student Feedback (Comments)

Response to stndent comments / Analysis

Lo 22/Comprater
Programming ..

Mention the course / contents
which in your opinion is
outdated & needs to be
removed.

Nested IF, Array

This content is necessary for programming.

Name course / contents which
needs 1o be updated.

Structure, Pointer,
function, string,

Already part of syllabus of Computer Programming.

[s any new course required to
meet cuprent peeds?

OOPS coneept
Some morc problem | There is a SIP running on first year on Problem solving through
solving, programming where students can solve many problems related to

Information to 1T,
Software designing
implementation

programming. And Introduction to IT is already a part of current
scheme and Software engineering will be a subject in further semester
where students will cover so ftware designing implementation part.

Honours: OOPT.S, C.ornputcr Already part of syllabus.
Programming
Inheritance, Inheritance and OOPS alreacly part of programming syllabus and

Minor specialization:

Computer network,
QOPS

computer networks will study in upcoming semesters as departmental
core,

Departmental clectives:

Function,
Digital logics

Function concept already available in syllabus of Computer
Programming, and Digital logic already in cutrent semester, it is core
subject of IT, 50 need to require this departmental elective.

Open clectives:

Array,
Physics

Already studied in syllabus of Computer programming, and Physics
covered in syllabus of engincering Physics.

3 100022/Basic

Departmental clectives

Digital logic design

Will be Discussed

(>
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Electrical= o Mention the course / contenls | I think there is too
Electronics -« which in your opinion is much weightage on
Engincering outdated & nceds to be transformers which
o removed. should be reduced

. I ol Open electives: Comput'er . . .
230122/Comiput application in Put icsc matter in Departmental committee

Hmputer business Topics, content and courses will be updated and remove in syllabus
Programriing: - N . . . i

S Honours: Advanced C4+ after discussion with subject faculty and HoD.
Honours: Quantum Computing,

24012 I.-’[ntrofl_lyct ion
1o Al

there should be more
algorithms

Minor specialization:

Game Development,

There was less
robotics in it

Departmental ¢clectives:

Information secutily

Open electives:

Dynamic
Programming for
Campus Placements

Topics/ content and courses will be updated and remove in syllabus,
after discussion with Departinent faculties and Head.

Information security: Network And Web Security is already running
in 4% semester.

Ethical hacking: can be covered in Cyber security & information
security

240123/Digital
Logic Design

Ethical hacking
Is any new course requi .
yne " quired to Semiconductors
meet current needs?
Honours: Ethical hacking

Information Sccurity

Minor specialization:

Block chain
hardware security
Ethical hacking

Departmental electives:

Computer Hardware
Block Chain
HTML

Cyber security

Open electives:

Markcting

Topics, content and courses will be updated and remove in syllabus,
after discussion with Department faculties and HoD.

Cyber security, information security and HTML already part of
currtculum (students will study in upcoming semesters)

I
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ML‘II}II(‘{I'I the cour_sc'f CONENLS | yr 0 S arc
which in your apinion is .
consist too much
auldated & necds to be .
theoretical
removed,
_ way in unit 4 and 5 in |
which we can
understand NLP and
other tools ,,and there
Name course / contents which | must be some minor .
needs to be updated. practical project in ML, SVM, Soft Skill, Electranics and cloud computing already part of
o unit 3,4,5 in which curriculum (students will study in upcoming semesters)
2?012”1"1;!’0@116“0“ we can app[y ML
to AIDS . . practically on Topics, content and courses will be updated (like Intro to haskell
datasets programming,) and remove in syllabus or curriculum, after discussion
] the SVM should be with Department faculties.
Is any new course requiredto | . L
. included in this
meet current needs?
course
Cloud computing,
Honours: Intro to haskell
programming,
o Blockchain
Minor specialization: Elcctronics
Departmental clectives: Sofi skills
_ Open clectives: Bhagvat Gila
100022/Basic Minor specialization: System Design
E:C(f:l:lcall.“‘ o electronios for Syst_em] des):gn will study in upcoming semesters, (Already part of
E ci‘_ '0";;': - Departmental electives: robotics and curmcuiim
ngineering automation system
Mention the course / contents
L T Memory
which in your opinion is Management throuzh
o outdated & needs to be c rogrammin , £
280122/Computer | removed. prog & o . .
. - - These topics will study in upcoming semesters.
Programming _ ) Cpp Real life project
_ Namc course / contents which
_ Deployment through
needs to be updated.
e devops
. o __L Is any new course required to | Vector Jibrary and {

Py -

7 &
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L meel current needs? few renounedapi's
should be taught
. . Introcduction o
- (1) Honours:
o devops
e {i1) Minor specialization: Web3
' (111 Departmental clectives: Business, Finance
{iv) Open electives: Psychology
Mention the course / contents :
: which in your opinion is K-Map Learning of Simplification of boolean expression using k-map is
28012 3/Digital outcted & needs 1o be important '
Fogic Design removed, .
Nan.n.:. course / contents which Circuits Insufficient input
needs 10 be updated.

Link https://drive.qgoogle.comidrive/folders/ tTwmTaDEV1R KEhHB6a7 GFUAIGXIQOxBfvJ7usp=share link

Action Taken
(threshold value
3.5) uhlte

After the compilation of data (student feedback for the courses they have studied), we have observed that students are quite
satistied with the courses they have studied. However they have suggested some courses/ up gradation in the existing syllabus.
Morcover their suggestions are under consideration,

2. The 3. The 4, The 5. The 6. The 7. The course
Subject Code / Subject Name (no. I .The course syllabus course will Iearnu‘1g contenft was | course was relevant
[ students tt ted feedback is well units are he useful material was | clear and meets your | and updated
of students attempted feedback) 1 5.50009 for youin | availableto | easy to expectation | for present
o balanced . _
: future you understand | s needs
160121 /Introduction to 1T (55) 389 395 41 4.18 4.00 402 3.95
160122/Computcr 4.14 4.00 3.97 4.02 4.17 4.26 4.28
Programming(58)
“}Q\ 160124/Discrete Structure (37) 405 400 419 a1 4.24 4.2 427
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l00022!B$j-¢|;Electl'ical Clectronics 3.86 3.81 4.11 3.81 3.72 3.61 3.53
Engincering (70)

230121/Introduction to 1oT (12) 4.17 4.25 4.17 3.92 4.00 4.00 4.00
2|3|0)‘ 22/ C"mP“‘e‘ Programming 4.36 4.18 418 3.72 4.45 4.36 4.18
230123 ;’Q'i.g_igélrLOgic Design (15) 3.87 400 3.67 3.87 3.67 3.60 3.67
240121 /Intfodiiction to Al (33) 384 369 3.75 3.63 3.84 3.72 3.84
240122/Computer Programming 4.29 4.12 4.26 4.26 4.24 4.26 4.35
(34) o _

240123 Digital 1ogic Design (54) 3.74 3.76 3.59 352 3.78 3.67 3.80
100022, i‘-IIQ‘IC E]LLI]ILJHl_l.,(.,llonrt.s 4.15 415 3.85 4.00 3.81 3.92 3.73
Engincering (26)

27012 1/Introduction to AIDS (29) 403 393 403 4.00 4.31 410 417
270 122?C95ib§t01‘ Programming 3.91 3.76 4.12 4.18 4.06 4.15 4.27
EL) B _

270123;13_'}#1.@}.']“03@ Design (31) 4.58 451 4.48 454 4.54 4.51 4,58
IOOOZZKBa'siQ.fE'Iectrical Electronics 403 4.03 4.00 4.11 4.03 4.00 3.86
Engineeriiig (36)

2801211]ﬁt}5¢1i1é1io:1 to AIML (28) 3.85 4 4 3.96 414 417 4.28
280122/Computer Programming 405 4 18 a1l 4.4 a2 427
(37)

2R80123/Digital Logic D::si-gn (26) 4.34 4.34 4.30 4.34 4.38 4.23 g 434
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® 1 The course is well designed

o 2, The syllabus units are balanced

M 3. The course will be useful for you in future

B 4. The learning material was available to you

® 5. The content was clear and easy to understand

# 6. The course meets your expectations

M 7. The course was relevant and updated for present
needs

-




. EUA Strongly Agree in | Neutral | Disagree | Strongly
Subject Na";_'-g._.._ Semester | Faculty Name Agreein% | % in% in% disagree in %
16012 1/Introduction to IT 1 AdityaDubey 36.10 34.55 23.90 5.45 0.00
1601 225C0iﬁ;51iter Programming 1 Dr. DhananjayBisen 43.60 29.80 22.17 3.69 0.74
160123/Digital Logic Design | 1 Dr. NidhiSaxena 32.94 37.70 21.43 7.54 0.40
1601 245[)iscréi;é.Stl‘uclurc 1 Dr. VikramRajpoot 39.38 40.15 17.37 2.70 0.39
1()(Jﬂiir"Bﬁ__sie':El_ciifr_i;:i'lul_' e 1 Dr. Tej Singh 28.78 31.02 | 2592 11.84 2.45
Electronics Engineering '
230121;’111ti:o&ﬁ'6"[i0n to IoT 1 VikasSejwar 40.00 20.00 40.00 0.00 0.00
530122 fComﬁﬁlér Programming 1 Dr. Sanjiv Sharma 40.00 4000 | 1818 1.82 0.00
230123/Digital Logic Design 1 | Dr. PawanDubey 17.14 a952 | 2762 | 381 1.90
22012 /Introdietion to Al ) AbhilashSonkar 26.84 3550 | 27.27 8.23 2.16
240122/Computer Programming 1 AdityaDubey 47.06 37.39 9.66 5.88 0.00
240123/Digital Logic Design ~, | DrPunitKumardohari | 2593 - | 2010 | 3519 | 7.94 1.85
100022/Basic Electrical 1 Dr.PawanDube 29.67 42.31 22.53 3.85 1.65
Electronics Engineering n ' Y

Dr. Bhagat Singh
270121 Introduction 10 AIDS 1 Raghuwanshi 44.83 23.15 27.59 4.43 0.0p
2701 ZZKCompﬁter Programming 1 AdityaDubey 37.66 36.36 20.78 519 0.00
270123/Digital Logic Dcsi;l; oy Dr. Abhishck Dixit 64.06 2627 | 9.22 0.46 0.00
100022/Basic Electrical ;| DrNidhiSaxena 3204 | 3880 | 2420 | 397 0.00
[:lectronics-Enginecring




oo Dr. Bhagat Singh )
280121/Introduction to AIML 1 Raghuwanshi 36.73 36.22 | 23.47 3.57 0.00
2801 22;"C0rnputer Programming 1 Mir Shahnawaz Ahmad 39.38 40.15 17.37 2.70 0.39
280123/Digital Logic Design 1 | Dr SaumilMaheshwari |  54.94 2692 | 1648 | 164 0
————— ‘
Average 4552 | 3074 | 2019 | 3.55 0.00
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COURSE CURRICULUM FEEDBACK (by Faculty on MOODLE)

:'/':\__g_:-tiou taken (

threshold value 3.5 )

As per given suggestions of Taculty members, it is observed that most of the faculty members have satisfied with course content, curricutum/ syllabus and
the related other paramelters of first scniester. The curriculum is capable of inculcating life-long learning abilitizs in students. Syllabus is updaled ag per the
requirement of current scenario wrt Industry demand and research aspect as well.

Link: hitps://docs.google. comfspreadsheets{dilqlJUbGQél

WyvlvOervi7lrujzPsm pbsw/edit?usp=share link&ouid=103555980183400298166& rtpof=true&sd=true

1. The 2. The 3. The course 4. The course / 5.The
availability | Courses and | curriculum/syllabi | contents in your curriculum is
of books & | content are up | are helpful in domain/area are well | capable of
E-learning | to date. meeting the designed and inculcating life-
material in | Please suggest | higher frequently updated, | long learning
the if you feel any | studies/placement | hence need no abilities in
institute is | new course(s) | requirements changes at students. (Any
good. need to be according to present.[If you feel suggestions,
(Please give | introduced to | present global some changes (new please give
your meet current | trends. (Please content to be added below)
opinion) needs & give suggestions if | or outdated content
technological | any) to be removed) are
changes? - needed, please
SN. | Faculty Name Subject Code/ Subject Name suggest|
Dr. Nidhi Saxena 10(1022:’Basic l’i?ectri.ca! _
| ) Elcctronics Enginecring 4 4 4 4 4
DrTei singh 100022/Basic Electrical
2 1) sing L Electronics Engineering 2 3 4 4 4
3 | Dr. Vikram Rajpoot 160124/Discrete Structure 5 4 4 5 5
| 4[ Dr. Abhishek Dixit. - 240123/Digital Logic Design 5 5 4 5 4
5 | Prof. Aditya Dubey 240122/Computer Programming 5 5 5 5 5
Dr. Bhagat Singh . -
Raghuwanshi =~ 27012 1/Introduction to AIDS 4 4 4 4
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Dr. Saumil Maheshwarl

7 280123/Digital Logic Design 4 5 5 5 5
8 | Dr. Nidhi Saxena - - 160123/Digital Logic Design 4 4 4 4 4
9 | Prof. Aditya Dubey - 240122/Computer Programming 5 5 5 5 5
10 | Dr. Tej Singh . 250125/Digilal Logic Design 5 5 5 5 5
11 | Dr. Sanjiv Sharma " 230122/Compuier Programming 4 4 5 4 5
12 | Prof. Aditya Dubey 160121/Introduction to IT 5 5 5 5 5
Dr. Bhagat Singh " '

13 | Raghuwanshi 280121 /Introduction to AIML 4 5 5 4 4
Prof. Mir Shahnawaz .

14 | Ahmad S 2R0122/Computer Programming 5 5 5 5 5

151D |)|1i|._|1_tlﬁ;]_i_l_y_§_i_:ﬁ.!1____“____ 1601 22/Computer Programming 5 5 5 3 5

. )6 | Prof. Vikas Scjwar | 230121 /Introduction to loT 4 5 5 4 5

Course Satisfaction Index (CSI) (on a scale of 5) (5: Strongly Agree, 4: Agree, 3: Neutral, 2: Disagree, 1: Strongly disagree)

N —

£
o /%\

11

.
s ¥ b X =



® 1. The availabilitv of books & E-learning material
R in the institute is good. (Please give your
g e opinion}

m 2. The Courses and content are up to date.
Please suggest if vou feel any new course(s) need
to be introduced to meet current needs &
technological chinges?

® 3. The course curriculum/syllabi are helpful in
meeting the higher studies/placement
requirements aciording to present global trends.
(Please give suggestions if any)

B 4. The course / contents in your domain/farea are
well designed and frequently updated, hence
need no changes at present_[If you feel some
changes {new content to be added or outdated
content to be reinoved) are needed, please
suggest|

m 5. The curriculum is capable of inculcating life-
long learning abilities in students. (Any
suggestions, please give below)

12



Response in %

Curriculum Evaluation Point

Strongly disagree

Disagree

Agree

Strongly Agree

1. The availability of books & E-learning material in the
institute is good. (Please give your opinion)

0

6.25

Neutral

37.5

56.25

2. The Courses and content are up to date. Please suggest
if you feel any new course(s) need to be introduced to
meet curreni needs & technological changes?

6.25

31.25

62.5

3. The course curriculum/syllabi are helpful in meeting
the higher studies/placement requirements according to
present global trends. (Please give suggestions if any)

37.5

62.5

4. The coursc ‘¢ontents in your domain/area are well
designed and frequcntly updated, henee need no changes
at present. |If youideel some changes (new content to be
added or ouidated content to be removed) are needed,
please suggest] -

43.75

56.25

5. The curriculu-l_fﬁ is capable of inculcating life-long
learning abilities in students. (Any suggestions, please
give below)

=

37.5

62.5

Taotal

375

K
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MADHAYV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

(A Govt. Aided UGC Autonomous & NAAC Accredited Instieute, Affiliated to RGPV, Bhopal)

Department of Information Technology

Alumni Feedback

Analysis and Impact Report:

Based on the feedback data received from total 48 Alumni of above mentioned batch following points have

been analyzed:

+ It has been analyzed that 32.61% of students are strongly agreed, 50% of students are agreed, 15.22%
of students are neutral, and 2.17% of students are disagreed with Course content which is interesting
and as per Industry needs.

e It is found that 28.26 % of students are strongly agreed, 50% of students are agreed, [3.04% 6f students
are neutral, and 8.69% of students are disagreed to apply, analyze, design and create products and

solutions for real life engineering problems.

s Comments Action Taken Result
No.
| Need to more focus 'on prograrmming To inculcate the habit of Implemented
using data structure, or split data structure | coding, mini skill project has
in two parts so it will be beneficial for already incorporated as a part
students to focus more and more. of scheme.
2 focus on development section, which is Mini skill project and Implemented
very useful for grab a job in service based | proficiency in subjects enhance
companies the students” power of thinking
i and coding.
P 3 . Try 1o add course regarding remove ! Sclf-study & senunar gives a
! nervousness during interviews platform to the student where Implemented

I 'he can improve himself write
| ; ' communication,

P d . Small Projects based on domain should  To inculcate the habit of Inmplemented
- be given in every semester. so that coding, mini skitl project has
students gain knowfedge and develop alrcady incorporated as a part

L - interest - s of scheme,

is gLast 3 semesters subjects were totally According to the recent - S

E - | from noir T background: Try to teach scenario, and request of so’ Proposed for discussion
; latest technology instead, so that it will many students to teach at least

Department of Information Technology




1 . . .
T e

be helpful for ﬁlacements

2-3 subjects from other
discipline so that they can be
more versatile.

More practical Labs than Theory classes

Try to add practicals where not
included, and add more
practicals where already
included for practice.

Discussed

Constant updation of curriculum to be
industry ready

Suggestions required from
industry. Workshops will be
conducted with them and will
take meetings from alumni.

Implemented

focus more on Al and machine leaming

This course has aiready added
in higher semesters.

Impiemented

Internship and coding please

As apart of curriculum,
department offers internships
to lower semester students and
allow higher semester students
to go for intemships rather than
project. Department placement
cell also suggest them good
company’s for intemships.

Implemented

10

Data science problem solving

This course has already added
in higher semesters.

Implemented

11

Basic need of understanding of current
technology management

Mini skill project and
proficiency in subjects enhance
the students® power of thinking
and coding.

Implemented

More technology and companies must be
invited for placements

T&P cell and department is
trying to contact with many
companies continuously.

In progress

Include more practical lectires than
theoretical ones

Try to add practicals where not
included, and add more
practicals where alrcady
included for practice.

Discussed

. It should include international courses too |

like Coursera and edx

Students are free for attend any
iternational courses

Discussed

Department of Information Technology




PARAMETERS

Strongly
Agree (5)

Agree (4)

Neutral

&)

Disagree

2)

Strongly
disagree

!

Course content is interesting and
as per Industry needs

15

24

Are vou able To apply, analyze,
design and create products and
solutions for real life Engineering
problems ‘

Do you feel that you are capable of
learning new things in  the
constantly changing technolegical
world?

27

L

Do you find yourself capable of
making a good career

29

10

Do you feel that you are able to
manage projects in an ethical
manner and work efficiently as a
member/leader of multidisciplinary
teams.

1

26

]

Cowses meet  confemporuy

I'quiit‘()i‘s‘nC!iiS

)

Reading materia regarding

curnculwn is casiiy avalable

~3

Syllabus enhances emplovabilbiy

6

£3

0

Link of the Alumni feedback

htips://docs.google.com/spreadsheets/d/ | h; 230hn0Qog8xWHO9qY6tfzFo

OqNZOtTWTVXMbH4byd/edit?usp=shumnye

Department of Information Technology
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Alumni Feedback

35 R
30 :
10 I
: | i._sli. g
Do you fael
Are you able .
To apply Do you feel that you are
PRY,  that you are ableto
Course analyze, , Reading
. . capable of Do you find manage Courses .
contentis  design and B . - material
) . learning new  yourself  projectsinan meet . Syltabus
interesting create o . regarding
) things in the  capable of ethical contemporar = = enbances
and as nar  pradiicts and canti ki o riirriciiomn = lovabilit
! n n 1]
Industry  solutions for cons a' Y MaKmea manneran Y easily employadllity
. changing  good career work requirements .
needs real life : - available
] . technological efficiently as
Engineering 5
roblems world? a
p - “member/le...
M Strongly Agree {S) 15 i3 7 7 11 6 7 6
# Agree (4) 24 24 27 29 26 27 22 27
i Neutrat {3) 7 6 10 10 9 13 18 13
M Disagree (2) 1 4 3 2
® Strongly disagree (1) 1 1 1 0 a 0 0 0

®5trongly Agree (5} ®Agree {4} 2 Newira (3] ®Disagree (2] & Strongly disagree (1)

Department of-kiiformation Technology




EMPLOYER SATISFACTION SURVEY

Sample Size: 67

Parameter | Employer

(MITS Student working under you or in your Excellent { Very Good | Fair | Poor | Satisfaction
QOrganization) Index
[ evel of technical contribution - 27 26 14 0 4.19

[evel of success in learning new areas, engaging in

brofessional development, and adapting to technoleaical * 27 30 8 2 4.16
Change

Have they been deserved for elevation to higher level? 29 27 10 1 4.22
[evel of ethical and social responsibility 37 21 8 1 4,37
Demonstrated ability to work well in a team 37 25 4 1 4.43

Employer Satisfaction Index (ESI) (on a scale of 3} (5: Excellent, 4: Very Good, 3: Good, 2: Fair, 1: Poor)

B N N N N N N N N B N N A B N B B OB OB B OB N B N I BN N B N B N OB N N N

; Employer Feadback
40 e
I 35
"o:’- 30 -
T 25 - Hiam RS
uEJ PHpeE .. NS WD —
s GO .. NN P———
o 10
= 5 —
0 R . D ...
: Level of success :
in learning new | _ _
Leve! of a:e?iingaﬂ'j? 'Hi:‘f:fi\;t:i?n Level of ethical E Demonstrated E
technical FrTLTEIImaE o mEREEs A and social  © abifity to work .
contribution development, elevation to responsibility | well in a team :
and adaptingto  higher level ? :
technotogical
change
. & Excellent 27 27 : 29 37 37
' ® Very Good 26 30 27 21 2%
o fair \ 14 8 10 8 _ 4 ,
. mPoor i .0 .. 4.2 oL 1 1. .- .1 1

Department of Information Technolagy
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Link of Employer Feedback

https://docs.google.com/spreadsheets/d/ | OILBMtXBOde8H2bmeleOvOM3qTL3qfedit?usp=sharing&ouid
=109055627337813693303 &rtpof=true&sd=true

Department of Information Technology




MADHAY INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)
DEPARTMENT OF INFORMATION TECHNOLOGY
ANNEXURE - XVI

- Course Guicomes (CUs) feedback Analysis ana
Impact Report
for

July - December 2022 Semester
(Information Technology/ Internet of Things
(IoT)/ Artificial Intelligence and Robotics/
Artificial Intelligence & Data Science/ Artificial

Intelligence & Machine Learning)
[ITEM IT - 20]




Madhav Institute of Technology and Science, Gwalior

(A Govl. Aided UGC Aulonomous & NAAC Accredited Institule Affiliated to RGPV, Bhopal)

© . Subject COx Endireet Semesler Subject | COs Indircet Semester Subject .
| ‘Name/ Code | Attainment Name/ Code Attainment Name/ Code..
Scmester ' COl1 BO.0_ | Semester | 160511; | COI 93.00 Semester
1" . oz X1.3 Y Discrete | CO2Z [ 93.00 VI cO2 66
Computer "3 79.3 Siructure | CO3 [ 87.00 - CO3 72
System "G4 737 CO4 | 387.00 160705: ™ Co4 65
Organization ["co5 | 78.7 cos | 93.00 Mobile cos 65
(160311) - . Computing _'
' o6 | 767 Co6| 87.00 CO6 66
160312 | COl| 8L 160512. | CO1| 7100 cor | 66.7
(DAA) CO2 78.4 Data CO2| 87.00 CO2 68.1
CO4 79.3 Using | CO4| 68.00 C04 66.7
COs | 80 Python [ CO5| 69.00 160706: €05 66.7
Soft
' Computing
|
‘%ﬁ CO6 76.6 CO6 | 68.00 CO6 73.9
160313: | COI 86.5 160513: | COI 85.5
DBMS CO2 85.6 TOC CO2 87.0
‘é B co3| %56 co3| 826

—ok
L

Semester

Department of Information Technology

Indireet CO Attainment of B. Tech. [Information Technology)

Session: Jul- Dec 2022
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O 0000000009000 009000060806000000000000

Co4| %20 ' Cco4| 825 i
TN CO5 %3.8 COS5 81.2 i
e CO6 | 820 Co6| 797
160314: 08 [co1 | 7536 160514: | CO1 79
o co2| 7301 MP&I | CO2 81
CO3 | 8Li6 co3l 76 i
i CO4 |  78.26 [ co4 79
S [ CO5 | 7536 CO5 77
B . CO6 | 7246 CO6 81

160515: | CO1 76
Soft | Cco2 66
Computing | CO3 72
. 1 Technique | CO4 65
I — R . . COS 65
I CO6 66

As per the received responsce from the students in the form of Cos Feedback, following key points are analysed:

Most of the subject COs are achicved with high level of attainment (80%).

COs of Soft Computing Techniques and Mobile Computing can be revised.

More focused on High order thinking problems,

Participation of students in Cos feedback can be improved.

Cos can be improved as per the need of industry need.

% 6. To further improved the feedback, different modc of COs feedback can be considered. @\
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Indirect COs Analysis
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Figure 1 Indirect COs Analysis
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Madhav Institute of Technology and Science, Gwalior
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to
RGPV, Bhopal)
_ Department of Information Technology
Indirect CO Fedback attainment analysis of B. Tech. loT
Session: july-jan 2022
. - Indirect Attainment %

co1 75
CO2 69
€03 72
€05 71
CO6. 70
co1 73
€02 73
- : - N €03 73
= _c:peratmg fystem (230302) o4 <1
sl - cos 61
"‘;; . Co6 61
Q €01 76
E : €02 75
8 Computer networks and Protocols Co3 76
{230303) Co4 73
‘ €05 75
C06 75
o1 86
CO2 78
Database management CO3 78
~Systems(230304) o4 78
cos 84
CO6 77
ot ¢
Co2 86
C €03 86
Discrete structure (230501) coa 27
€Oo5 26
Co6 84
o1 86
CQ2 87
€o3 83
Co4 83
cos 81
CO6 80
co1 100
= €02 75




€03 74
€04 81
€05 78
C06 75
CO1 78
CO2 77
CO3 74
Cco4 75
COS 76
" CO6 71
Co1 86
€02 87
€03 83
CO4 84
CO5 83
Co6 81

Fig. Comparative indirect CO feedback 1aT
Analysis:
1. Al cos are attained with 70 % in Hl and V Semn courses.
2. Therefore there is a need of indirect attainments of third semester.
3. More higher order thinking question can be given in both semester subjects
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Madhav Institute of Technology and Science, Gwalior
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to
CO Feedback Analisis of B. Tech. AIR

Session:July- Dec'2022

Course Name.; "‘""_'."“ ';.:wi'_m_e-.m

Co1 75

cO2 69

O3 72

co4 71

€05 71

€06 70

co1 73

€02 73

o3 73

= o4 61

5| ——
o |

1) Co1l 76

E CcO2 75

al . co3 76

omputer Networks & Protocols(240303)

mp O S aese sl o4 73

e o5 75

i 06 75

CO1 86

| co2 78

CcO3 78

Database management Systems({240304) coa o8

CO5 &4

€06 77

o1 89

CO2 86

' Discrete structu re (240501) co3 86

. co4 87

: COS 86

Co6 84

€01 86

Co2 87

. . 03 83

Datasciences using Python(240502) ol 23

Theory of"computathn (240503}




o2 20
co3 20
€04 83
COoS 80
COé 80
€Ol 86
€02 a7
€03 a3
co4 84
CO5 a3
CO6 81
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Fig. Comparative indirect CO feedback
Analysis:

1. All cos are attained with 70 % in Ill Semester courses whereas 80 % in V Semester courses

2. Therefore there is a need of indirect attainments of third semester.
3. more higher order thinking guestion can be given in both semester subjects
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Madhav Institute of Technology and Science, Gwalior
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)
Department of Information Technology

Indirect CO Attainment of B. Tech. [Artificial Intelligence and Machine Leaming]

Session: Jul- Dec 2022

Semester Subject Name/ Code T COs “Indirect Attainment
Semester COol 86.48648649 .
I 280302 Design & co2 82.83288288
) analysis of Ol 8558558550
Algorithms CO4 31.98193198
CO5 83.78378378
CO6 83.78378378
280303 Operating COt 73.33333333
System C0O2 76
CO3 77.33333333
CO4 66.66666667
CO5 73.33333333
COQ6 70.66666667
280304 Computer Col 75.36231884
~ Networks and . co2 76.8115942
* protocol CO3 79.71014493
| COo4 75.36231884
i CO3 7536231884
CO6 73.91304348
| 280305 Database CO) 92
' management C02 87
System CcO3 87
CO4 87
CO5 89
COo 89

e
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Indirect COs Analysis
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280302 Design & 280303 Operating 280304 Computer 280305 Database
analysis of Algorithms System Networks and management System

protocol

As per the received response from the students in CO Feedback, following key points are analysed

Majority of subjects have attainment of more than 75%

CO 4 attainment of Operating system is less than 70% , hence necessary actions are to be taken
€01 attainment of DBMS is 92% which is very significant

Participation of students in CO feedback needs to be improved

CO's can be enhanced as per industry standards/requirements
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Madhav Institute of Technology and Science, Gwalior

(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)

Department of Information Technology

Indirect CO Attainment of B. Tech. [Artificial Intelligence and Data science]

Session: Jul- Dec 2022

" Semestei | Stubject Name/ Code:.. COs Indirect Attainment
Semester Ccol §4.09090909 .
1l 270302 Design & CO2 80.3030303
analysis of €03 83231333313
Algorithms Co4 80.3030303
COs 77.27272727
. CO6 78.78787879
270303 Operating CO1l 77.33333333
System CO2 76
€03 78.66666667
CO4 68
CO5 80
CO6 : 68
270304 Computer cOl 75.36231884
Networks and CO2 76.8115942 :
! protocol CO3 79.71014493 E
CO4 75.36231884
COs 75.36231884
CO6 73.91304348
! 270305 Database COol 87
! management 02 84
‘ System C03 84
| CO4 87
COs 84
| Co6 4
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Indirect CO Analysis
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270302 Design & . 270303 Operating 270304 Computer 270305 Database
analysis of Algorithms System Networks and management System
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As per the received response from the students in CO Feedback, following key points are analysed

1. Majority of subjects have attainment of more than 75%
2. €O 4 and CO6 attainment of Operating system is less than 70% , hence necessary actions are to
be taken
3. Participation of students in CO feedback needs to be improved
.4, CO's can be enhanced as per industry standards/requirements



