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Python  
Programming 

3230224 UG 

Python is a versatile programming language that has 
gained immense popularity due to its readability, 
ease of use, and a vast ecosystem of libraries and 

frameworks. Proficiency in Python is highly 
beneficial for employability 

15 35-37  

Data Structures 3230223 UG 
A strong understanding of data structures is crucial 

for employability in various fields, particularly in the 
field of computer science and software development. 

15 32-33  

IoT Embedded 
Systems Design 

230402 UG 
Utilize the PIC/ARM processor registers, instruction 

pipeline, interrupts and architecture 
12 40-41  

Software 
Engineering 

230403 UG 
Choose the appropriate model for real life software 

project 
12 42-44  

Artificial 
Intelligence  

& Machine Learning 
230603 UG 

Apply AI And ML Techniques to Solve Real World 
Problems 

06 53-54  

Data Mining &  
Pattern  

Warehousing 
230602 UG 

Understanding data mining techniques and pattern 
warehousing is crucial for roles in data analysis and 
data science. Professionals in these roles use these 

skills to extract meaningful insights, identify 
patterns, and make data-driven decisions for their 

organizations. 

06 51-52  

Intelligent Motor  
Control using  

Microcontrollers 
910127 UG 

Acquiring this skill enhances employability in 
industries like manufacturing and robotics. 

Mastering microcontroller-based motor control sets 
you apart, making a sought-after professional. 

09 14  

https://data.mitsgwalior.in/Data-2023/CIoT/AQAR%20Data%20IoT/Criterion%201/Syllabus.pdf
https://data.mitsgwalior.in/Data-2023/CIoT/AQAR%20Data%20IoT/Criterion%201/Syllabus.pdf
https://data.mitsgwalior.in/Data-2023/CIoT/AQAR%20Data%20IoT/Criterion%201/Syllabus.pdf
https://data.mitsgwalior.in/Data-2023/CIoT/AQAR%20Data%20IoT/Criterion%201/Syllabus.pdf
https://data.mitsgwalior.in/Data-2023/CIoT/AQAR%20Data%20IoT/Criterion%201/Syllabus.pdf
https://data.mitsgwalior.in/Data-2023/CIoT/AQAR%20Data%20IoT/Criterion%201/Syllabus.pdf
https://data.mitsgwalior.in/Data-2023/CIoT/AQAR%20Data%20IoT/Criterion%201/Syllabus.pdf
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Rural  
Electrification:  
Technologies &  

Economics 

910128 UG 

Enhance your employability by mastering the 
intricacies of electrification technologies and 

understanding the economic dynamics involved. 
Open doors to impactful career opportunities in 
the evolving landscape of rural development. 

09 14  

Embedded System 
& IoT 

230504 UG 
With embedded systems and loT students will 
gain skill of various micro controllers used for 

loT boards. 
09 179-180  

Data Sciences in loT 230502 UG 

Analytics in loT will provide skills to the 
students by understanding exemplary models on 

ITEM IT - 09 06 various real time 
applications.  

09 167-168  

Soft Computing 
Techniques 

2305051 UG 

As we know that, most of the companies use soft 
computing algorithm to build AI based projects. So 
here students can learn and apply subject knowledge 

of soft computing techniques to analyse real 
problems and apply that to solve the problems. 

09 173-174  
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MADHA V INSTITUTE OF TECHNOL
AAC Accredited Institute affiliated to RGPV, Bhopal)

DEPARTMENT OF INFORMATION TECHNOLOGY

Summary of Board of Studies (BoS)

Courses where revision was cal'rie(l QUt

Discrete Structures 28/05/2022

Board of Studies (HoS) ill Information Technology held on or« June 2023
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MADHA V INSTITUTE OF TECHNOL

NAAC Accredited Institute affiliated to RGPV, Bhopal)

DEPARTMENT OF INFORMATION TECHNOLOGY

Summary of Board of Studies (BoS)
Course Focusing on Employability/Entrepreneurship/Skill Development

Social Network
Analysis

This course provides the knowledge how information spreads through society;
robustness and fragility of networks; algorithms for the World Wide Web;
prediction and recommendation in online social networks; representation learning
for lar . networks' etc.

ITEM IT - 05 . 03160763

With embedded systems and loT students will gain skill of various micro controllers used
for loT boards.

Big Data Computing 03160765
This course provides an in-depth understanding of terminologies and the core
concepts behind big data problems, applications, systems and the techniques, that
underlie data c technolo ies.

Computer Vision 160766
The course provide a comprehensive coverage of theory and computation related
to imaging geometry, scene understanding, exposure to clustering, classification
and learnin

Deep I.earning 160764

This course provides the knowledge of traditional Machine Learning approaches,
e.g. Bayesian Classification, Multilayer Perceptron etc. and then move to modern
Deep Learning architectures like Convolutional Neural Networks, Auto encoders
etc. so that student can apply Deep Learning techniques to solve various real life

blems.

ITEM IT - 05

ITEM IT - 05

ITEM IT - 05

03

03

Robotics System and
Control

240504 This subject will give knowledge of robotics system and its control. Students can
use subject knowledge to understand the working of small robots. That knowledge
is essential for AI and robotics engineers. That will improve skills towards current
requirements of companies.

ITEM IT - 09 06

Data Science using
Python

1605121240502 This subject will provide skills to the students by understanding exemplary models on
various real time applications.

ITEM IT - 09 06

Embedded System & ToT 230504

Board (If Studies (HoS) ill Information Technology held 011 02nd June 2023

ITEM IT - 09 06
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Data Sciences in loT 230502 Analytics in loT will provide skills to the students by understanding exemplary models on ITEM IT - 09 06various real time applications.

As we know that, most of the companies use soft computing algorithm to build AI
Soft Computing 160515/2305051 based projects. So here students can learn and apply subject knowledge of soft ITEM IT - 09 06Techniques 240505 computing techniques to analyze real problems and apply that to solve the

problems.
r-'

This course model the trial-and-error learning process that is needed in manyReinforcement
IT0723HI problem situations where explicit instructive signals are not available. It has roots ITEM IT - 08 04Learning

in operations research, behaviouralpsychology and AI.
-~---.-- ..-..- - -_-_----_._------ ----- t--.~-~.----~~~-.-~ -
Design and Thinking

2240.1251
Students to learn basic prototyping skills needed to develop modules needed for22703261 ITEM IT - 13 07Lab 22R0326
Industry 4.0

- . ---- - --- -- - -- - - --_._ - ---_ ---_-.---------- ------

DEPARTMENT OF INFORMATION TECHNOLOGY

,

Board of Studies (BoS) in Information Technology held Oil 02nJ JUlie 2023
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DEPARTMENT OF INFORMATION TECHNOLOGY

Summary of Board of Studies (BoS)
New Courses

~....

(Course/subject name)

Optimization Methods in
Engineering

160731/
230731

This course is useful to enrich 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
devel . the in research skills.

Robot Operating System

Smart Grid

240731

230732

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.
This course provides exposure to the topics including grid evolution, Wide
Area Monitoring System, renewable sources integration, Energy Storage and
loT 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
°"".,n°,",tt'ves in order to enhance the skills and

Humanoid. Robotics 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 robots.

ITEM IT - 04

ITEM IT - 04

ITEM IT - 04

ITEM IT - 04

02

1607321
2307331
240733

1607621
230761

240761

The course provide a detailed overview related to feature extraction techniques,
representation of patterns in feature space and statistical, nonparametric and neural
network tcchni for ition.

ITEM IT - 04

02

02

02

Google Cloud Computing
Foundations

Statistical Learning For
Reliability Analysis

02

03
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.

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, valiance analysis, t-

. likelihood estimati etc.

i
i Pattern RccounitionI ~

Hoard of Studies (HoS) in Informa!ion Technology held on 02"d June 2023

ITEM IT - 05

ITEM IT - 05 03
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I
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This course is vital in today's tech-driven world. It enables staying at the forefront

loT and Its Applications 910203 of innovation, offers lucrative career opportunities, and ensures competitiveness in
ITEM IT - 06 03the job market as companies actively seek loT professionals for developing and

implementing cutting-edge solutions.

Information Retrieval
270501/ Basic concepts and techniques of information retrieval for extracting knowledge

ITEM IT - 10280501 from the web. 06
-

Board ofStudies (HoS) ill Information Technology held Oil 02"dJUlie 2023



(A Govt. Aided UGC A.utonomous & NAACAccredited Institute Affiliated to RGPV,Bhopal)

DEPA RTMENT OF rNFORMA TlON TECHNOLOGY

Summary of Board of Studies (BoS)

Stakeholder

Feedback on curriculum received from stakeholders: Analysis & ATR

No. of responses 67661

Link of Analysis
https:'!icioes.googlc.com/documentid/llJ

gg2GWjrkHJj~
Sk6eTY dHwEU07Uh\VWkicdit

https:!ldoes.go(~gle.eom/doeument!
dl ill_gg;~GWjPkHJj­

Sk6eJY dHwEJJ07Uh WWk/edit

hllPS:/,'docs. goolllc .com,'docull1cn tidl 11.1
gglQy\:Jj)kHJi::

~k6clYdHwEU07UhWWkfedit

https:!ldoes.google.com/doeumcnt!
dlll.lgg2GWjPkHJj­

Sk6eTY dHwEU07Uh WWk/cdit

ATR Link https:! Idocs. g~(cglc.eom/documenti
d!llJ gg2GWjPI;HJj-
Sk6eTY dHwEl~)7Uh WWk/edit

https:lldocs.google.com/doeurnent!
d/llJgg2GWjPkHJj-
Sk6eIY dHwEU07Uh WWk/edit

https:/ldocs.google.eomidocument/dillJ
gg2GWjPkHJj-

Sk6clY dHwEU07UhWWk/edit

https:l/docs.googlc.com/doellmentldlllJ
gg2GWjPkHJj-

Sk6elY dB wEU07Uh WWkledit

_____________L ~ ~ L_ ~

Link showing Excel sheet
of Google Form details of
stakeholders

I

I

https:!ldrive.google.com/drive/folders/1
wmTaDEVI R Kt:hlI6a7GFUt.\iCiKLQ
!1;fijS:l~;\r; ;y,;-re Ii11k

https:l!doe~~l.ogle:_<;om/S[lI§il.Qsheet_~QL
IgIJUbGQ4-
\\/\'I vOcl'vJ71rnjzPslll p6sw/edit?usp=s
hare link&ouid= I03555980 183400298
I66&rtpof-=tri1c&sd=.true

AluUUli_FB respouses Employer FB responses

Board of Studies (BoS) ill Information Technology held Oil 02"dJUlie 2023
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Madhav Institute of Technology & SCience, Gwalior-474 005,

(A Govt.Aided UGCAutonomous& NAACAccredited InstituteAffiliated to RGPV,Bhopal)
Department of Information Technology

Date: 2ndJune 2023
Minutes of Meeting of Board of Studies (BoS} in Information Technology

T
he Meeting of Board of Studies (BoS) in Information Technology was held on 2ndJune, 2023 at ] ] :30A
.M. onwards in offline mode / online mode (through video conferencing). During the meeting, followingwere present.

1. Dr. Akhilesh Tiwari, Professor & Head
ChairmanDr. Surya Prakash
External Member (Academics)Discipline of Computer Science and

2. Engineering, School of Engineering,
(Nominee of Hon'ble ViceIndian Institute of Technology Indore
Chancellor RGPV Bhopal)I

Indore-453552, Madhya Pradesh, IndiaI
,

Dr. Deepak Garg
External Member (Academics)3.

Vice-Chancellor, SR Universi~ Telangana
Dr. Nisha Chaurasia, Assistant Professor, External Member (Alumnus)I

Department ofInformation Technology,
\ 4.

Dr. B.R. Ambedkar National Institute of Techno)ogy,
,

Jalandhar (Pu~ab)
Dr. Vivek Tiwari, Department of Computer Science Invitee Member (Academics), 5. Engineering, International Institute of Information
Technology, Naya Raipur (IIIT-NR)

I',l 6. Dr. Sanjiv Sharma, Assistant Professor Member
1 7. Mr. Vikas Sejwar, Assistant Professor Member

Member8. Mr. Abhilash Sonker, Assistant Professor
MemberMs. Neha Bhardwaj, Assistant Professor9.
Member1 10. Dr. Saumil Maheshwari, Assistant Professor
MemberDr. Vikram R'!iPoot, Assistant Professor1 11.
Member12. Dr. Dhananjay Bisen, Assistant Professor
Member13. Dr. Tej_Singh, Assistant Professor
Member1,14. Dr. Pawan Dubey, Assistant Professor
Member,15. Dr Abhishek Dixit, Assistant Professor
Member' 16. Dr: Bhagat Singh Raghuwansi, Assistant Professor
Member,1'J. Dr. Nidhi Saxena, Assistant Professor
MemberM Aditya Dub~ Assistant Professor
Member~!.,0:.·Ansmka srivastava: Assistant Professor
Member20· Dr Kritika Bansal, Assistant ~rofessor f
Member. '. Sh kla Assistant Pro essor
Member

21. Dr. Swul Kumar u.'
1,,\,,\ D1'.\li1,ha Tiwari, AS~lstant Professor

Member'23· Dr Ashish Soni, Assistant Professor
Member.' enu Assistant Professor
Member111._ or. NM\{lllll V 'Ah ad Assistant Professor
Member

were also present.
1S Mr.MirSahnawaz m., Professor

engagement26' Ms Shubha Mishra, ASSIstant b under contractual. \ . fi Ity mem ersj!'t "JJ;iitNl it} I1bt}vo, lieu
l\Page
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• The following student members/ representatives were also present in the meeting.
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d h tiThe following external and internal members could not atten t e mee mg.
1. Dr. Dinesh Kumar Vishwakarma, Professor, External Member (Academics)

Department of Information Technology, Delhi
Technological University (DTU), Delhi

2. Mr. AbhinavMishra, Co-Founder& CEO at Altysys and External Member (Industry)
Former Sr. Director, Persistent SystemLimited

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

1. Praveen Singh Bhadouriya (090110201049) B. Tech loT Fourth Year
2. Ashutosh kewat Manjhi (0901AI201014) B. Tech AIR Fourth Year
3. Harsh Sharma (090110211023) B. Tech loT Third _year
4. Siddhant (090110211059) B. Tech loT Third year
5. Ayush Hurkat (0901IT211013) B. Tech IT Third _year
6. Rahul Lalwani (0901AM211045) B. Tech AIML Third_year
7. Kanishka Jain (0901AD211023) B. Tech AIDS Thirdyear

The following deliberation took place in the meeting:

ITEM IT-I: 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 14thDecember
2022 were presented, discussed and confirmed.

ITEM IT -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-I.

ITEM IT-3: To prepare and finalize the scheme structure ofB. 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)Jor the batch admitted in 2020-21.

The scheme structure ofB. Tech VIII 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-II.

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 - III.

21Page
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ITEM IT-5: To propose the list of courses which the students can opt from SWAYAMlNPTELIMOOC
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 (jar the
batch admitted in 2020-21).

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. VII
semester students of other departments along with their cas.

Optimization Methods in Engineering
Smart Grid
Pattern Recognition

• Robot Operating System
• Humanoid Robotics
• Pattern Recognition

The list of Departmental Elective (DE-3 & DE-4) courses to be offered from
SWAYAM/NPTELIMOOC based learning platform (in online mode) for B. Tech VII
Semester [Information Technology/lnternet of Things/ Information Technology
(Artificial Intelligence and Robotics)] (under flexible curriculum) were discussed and
finalized, as per the following detail

In continuation, it is also discussed and recommended that the abovementioned 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).

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 the detail
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• loT and Its Applications
• Soft Computing
• Software

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
(asper the need and demandfrom other departments).The detailed syllabi (along with
their COs) is annexed as Annexure-IV.

ITEM IT-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.

ITEM IT-8: 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 SWAYAMlNPTEUMOOC based Platformsfor the B. Tech. VII
semester students (for the batch admitted in 2020-21)} and/or B. Tech. Vsemester (for the batch
admitted in 2021-22)}

The courses available on SWAYAMINPTELIMOOC based learning platforms for
Honours and Minor Specialization were discussed and identified. The details of
courses under Honours Specialization (through SWAYAMlNPTEL 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
demand/need of i3UIn.",,"U"U"'"

• Programmingin Java (12 Weeks)
• Introductionto Operating Systems(8 Weeks)
•

• Introductionto OperatingSystems (8 Weeks)
• Programming,Data Structuresand Algorithms in Python (8 Weeks)
•
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• Programming, Data Structures and Algorithms in Python (8 Weeks)
• Introduction to Internet of

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

• 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)

•

• 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)
• Introduction To Haskell "'rrlorl~mlm

• 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 Modem C++ (12 Weeks)
• Programming in Java (12 Weeks)
• Distributed Systems (8 Weeks)
• Cloud 12 W

• 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 12

51Page
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• Python for Data Science (4 Week)
• Demystifying networking (4 Week)

• IntroductionTo Haskell Programming(8 Weeks)
Additional Courses for "Minor Specialization" (Other Departments)

• Introductionto Operating Systems(8 Weeks)
• Design and analysis of algorithms (8 Weeks)
• Programming,Data Structuresand Algorithms in Python (8 Weeks)
• Artificial Intelligence:SearchMethods For Problem Solving (12 Weeks)
• Distributed Systems(8 Weeks)
• Cloud Computing (12 Weeks)

ITEM IT -9: To prepare and recommend the scheme structure of B. Tech. VSemester under the flexible
curriculum (for the Batch admitted in 2021-22).

The Scheme of B. Tech. V semester [Information Technology, Internet of Things
(Io'T), Information Technology (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.

ITEM IT -10: To prepare and recommend the syllabi for all Departmental Core (DC) Courses ofB. 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 (loT), Information Technology (Artificial Intelligence and
Robotics), Artificial Intelligence and Data Science, Artificial Intelligence and
Machine Learning] (batch admitted 2021-22), were discussed and finalized. The same
is annexed as Annexure- VIII.

ITEM IT-ll: To prepare and recommend the suggestive Experiment list! Lab manual and list ofprojects
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 (loT), 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-IX.

ITEM IT -12: To propose the list of courses from SWAYAMlNPTELlMOOC Platforms to be offered
(for the batch admitted in 2021-22) in online mode under Self-Learning/ Presentation, in
the B. Tech. VSemester.

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 (loT), 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 followin2

B.Tech. V Semester
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• Programming,Data StructuresAnd Algorithms Using Python (8 Week)
• Getting Startedwith CompetitiveProgramming (12 Week)

Topromote the self-learning, it is mandatory to registerfor one online course (as per
above list)from the SWAYAM INPTEL platform under the Seminar I Self Study Course.
Further, the evaluation will be based on attendance, assignments andpresentations, etc

ITEMIT-13: To review, prepare, finalizeand recommendthe Scheme & Syllabi (alongwith the Course
Outcomes)of III semesterB. Tech. programmes (for the batch admitted2022-23 Session)

The Scheme & Syllabi (along with the Course Outcomes) of B. Tech. programmes
[Information Technology, Internet of Things (loT), 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.

ITEMIT-14: To review, prepare, finalizeand recommendthe list of experiments/Labmanual 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 III semester [Information Technology, Internet of Things (Io'I'),
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 treated as
dynamic and moreprojects can be added by the coursefaculty.

ITEMIT-15: To propose the list of courses from SWAYAMlNPTELlMOOCPlatforms 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. III semester (2022-23 admitted
batch) [Information Technology, Internet of Things (loT), 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. III Semester

Topromote the self learning, it is mandatory to registerfor one online course (asper
above list)from the SWAYAM INPTEL platform under the Seminar I Self Study Course.
Further, the evaluation will be basedon attendance, assignments andpresentations, etc.

ITEMIT-16: To review,prepare and recommendthe schemestructure, Syllabi (along with the Course
Outcomes), list of experiments,'Lab manual and skill based mini projects for various
laboratory courses of I & II 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 (loT), Information Technology (Artificial Intelligence
and Robotics), Artificial Intelligence and Data Science, Artificial Intelligence and
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Machine Learning] III semester (batch admitted 2022-23) were discussed and
finalized. The same is annexed as Annexure-XII.

ITEMIT-17: To reviewthe CO attainments,to identifygaps and to suggest correctivemeasuresfor the
improvementintheCOattainmentlevelsforJuly-Dec2022.

The attainment levels of Course Outcomes (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.

ITEMIT-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 fromvarious 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,

ITEMIT-20: To review the CourseOutcomes(COs) feedbackof various courses, its analysis,andATR
(for July -Dec. 2022 semester)

The detailed analysis and impact report of Course Outcomes (COs) 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 ofPG Programme (M. Tech.)
alongwith their Course Outcomes(COs).

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

• Itwas suggestedto includesomecontentrelatedto robotmemory in the courseofHumanoidRobotics
for the AI and Robotics ro amme underDe artmentalElective courses.

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

~
MS~Mishra ~ahnawaz· Dr.~uMs. BulbulAgrawal

r
~

Ahmad

Dr.1(.anSaJ

& _.->7~J
~oni Dr. Vibha Tiwari Dr. Sunil "R:umarShukla

~~ ~ ~:- Dr.~inghr. dhi SaxenaDr. AnshikaSrivastava Mr. Aditya Dubey
Raghuwansi
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MADHA V INSTITUTE OF TECHNOLOGY & SCIENCE, GW ALlOR
(AGovt. Aided UGCAutonomous & NAACAccredited Institute Affiliated to RGJ>V,Bhopal)

DEPARTMENT OF INFORMATION TECHNOLOGY

ANNEXURE-I

Scheme
of

B. Tech VII Semester
(Batch Admitted in 2020-21)

(1/~rorI11ationTec/lnologyl/nternet of Things(loT)/ Information
Tech 11ology (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 Technology
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 End Term Continuous Continuous Total Total Mode of Mode
No. Code Code Subject Name Evaluatiun Evaluation End Evaluation Marks Credits Teaching of

Assignm Exam..Proficiency Mid Quiz/ Sem. Lab work Skill Exam L T P
End Scm. Based ent

in subject Sern. Assign Exam. &
Exam. Mini

/course Exam. merit Sessional Project

I. 1)1 DI'
rcpnrtmcnta] Eleclivc

SO 10 20 20 , - - - - 100 3 - - 3 Blended ppDE-21.-..-~.----..~---.- .. ---- .._------- ._.

2. 1)1 DF )cI"lrIIl1CIlLIiI'.lccli\(:
, - , - - - 25 75 100 3 - - 3 Blended MCQ1)1;.'.'1f- ....... ~- ... _-. -----

J. Ill' DE IDcpartlllclltal l.lccrivc' . . - . - - - 25 75 100 3 - - 3 Blended MCQ(DE·4)--
OC OC lOpe ICategory (OC 1) 50 10 20 20 100 3 3 Blended4. -

5. 160711 OLC IOepilrtmcnta , (IoT) - - - 60 20 20 100 - 2 Offline SO

6. 160712 OLC I"':rcativcProblem Solving 25 25 50 - - 2 1 Offline SO(Evaluation) - - - - - - -
!Si.;;;1fller Internsh ip

7. 160713 OLC Iproj (04weeks) - - - - 60 - - - - 60 - - 4 2 Interactive SO
1(E;aluation)

Total 100 20 40 40 145 45 20 50 150 610 12 -

"~-,~---~~I~~:JnivcrS;;ll-Iul1l,;I~v·';ili~s
II. .... I()()()()()~ MAC & Professional 50 10 20 20 - - - - - 100 2 - - ADE Online MCQ

Ethics(UI-IVI'F)

I
..._._. . .......--_._- ------ .._ .. -

Additinnal Course for Honours or minor Permitted to opt for maximum two additional courses for the award of Honours or Minor specialization,
SpcciaIi7:~I!i~,'l_ ..__. -- ----------

, Jlrolkil'l1l'~ in cou rsc/suhjcct-inclurlcs the \\ci:.:hta:.:l' inwards ahility/skill/cnmpctcnce/knowlcdgc level/ expertise attained etc. ill that particular course/subject.
'IC(): Multiple Choice Oucstion AO: ;\ssl!;llll1cnt I Oral PI': Pen Paper SO: Submission + Oral

! ::: __ :._ .._ \Iod(' (lfT":Il'hi~: ..-=_~ ... Mode ofF.xllminatioll ._~~ -I

Theurv - -(-)II~'I:l!'I~)n--:.iI~'l··t·eN"Ea<'(c·t··"ve Thelll'v Lab NEC Total Credits'~';__~~i-:~;;-;;.~~~,i---- - 35~;~'AO 3:~:' 29~~·::-:.~vo-+--~s~O_--+-c~..r~e!,."I;t-S-.~~o-l \p
* Course run through SWAYAM/NPTELI MOOC Learning Based Platform AC\.Dtf~

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

~------------------------
I>E -2

~:-No. 1- ~u~icd Code .__ ~!~b.iect~ame
I. 160731 Optimization Methods in Engineering

_------.------------~
2,_ 1607~ P<_t~t:rnRecognition ...----------------------1
3. I(l()733 Mohile Computing

--- - ..- - .__ .._ _ _._-_ .._--_._----_

s. No.
I.

DE-3*_

S. No. Subject Code Subject Name_

1. 160761 Software Testing (12 Weeks)
2. 160762 G(~ogleCloud Computing Foundations (8 Weeks)
3. 160763 So_cialNetwork Analysis (12 Weeks)

DE-4*
S. No. SUbject Code Subject Name

1. 160764 Deep Learning (12 Weeks)_

2. 160765 Bi~ Data Computing (8 Weeks)
3. 160766 Computer Vision (12 Weeks)

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

(to be opted by students ofParent Department)
Minor specialization *

(to be opted by students of Other Department)~~~==~~~~==~~~==~
IT0723M2

Computer Graphics (B Weeks)

TT0623H3 The Joy of Computing using Python ( 12Weeks) IT0520M I Introduction to Operating Systems (8 Weeks)
IT0723 1-1 I Reinforcement Learning (12 Weeks) IT0521M2

~----------+----------------~------------------~--~---
TT0723H2 Introduction To Haskell Programming (8 Weeks) IT0620M2

Programming in Java (12 Weeks)

Programming, Data Structures and Algorithms Using Python (8 Weeks)
Design and analysis of algorithms (8 Weeks)IT0723In Advanced Distributed Systems ( 12Weeks) IT0621MI

IT0723Ml Distributed Systems (8 Weeks)

Introduction To Internet Of Things (12 Weeks)
IT0723M3

.' Course run through SWAYAMIN PTELI M()OC Learning Rased Platform
Note: In each semester (starting from V to VIJI semester), it is required to opt for new subjects towards Honours Degree/ Minor Specialization.

fl­
.~ ..~

Pte)-
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B.Tech. Internet of Things (loT) VII Semester rUIJr.;r. "n{~__

Maximum Marks Allotted Contact
Hours per

Theory Slot Practical Slot MOOCs week

S. Subject Category End Term Continuous Continuous Total Total Mode of
Mode

No. Code Code
Subject Name Evaluation Evaluation End Evaluation Marks Credits Teaching of

Assignme Exam.Proficiency Mid Quiz/ Scm. Lab work Skill Exam L T p
:Iltl Scm. Based nl

ill subject Scm. Assign Exam. & Mini1':)(;1111.
/coursc Exam, mcnt Sessional Project----_. -- ---- .._ -

1. I) I III
kp;lrlmcnl;li Unlll C SO 10 20 20 - - - - - 100 3 - 3 Blended PPDI':-2 ) -
1"-'..:·------- : - --- t·· --------.

2. III III
kp;lrllllclll;li lk, 11\,'

- - - - - 25 75 100 3 3 Blended MCQ1l1·:-.I) - -
---------- - - I- --.-- _ .._-

.1, III m )cparlmCIl1:li I k,'111 c-
- - - - - - - 25 75 100 3 3 Blended MCQDF-4 ) - -

i
_ .. --_-_.-_ -_._---- j--

-I.
, (ic ( )( , rpcn Catcgorv I()( '-.') 50 II) 20 21) - - - - - 100 3 3 Blended PI'- --_. ._......._--_ .. ---_ •... -_-- j_..

:"i. c.I070I DLC IDcpartmclll;li l.al1 - - - - 60 20 20 - - 100 - - 4 2 Offline SO
1--

ICrc;]ti' Problem S~~j~ing
6. 230702 OLC 25 25 50 - - 2 1 Offline SOI(Evaluation) - - - - - - -

ISummer Internship
7. 230703 DLC IProject-1I1(04 weds) - - - - 60 - - - - 60 - - 4 2 Interactive SO

Evaluation)

Total IUO 2U 40 40 )45 45 20 50 150 610 12 -
1O~

- -
Iu ivcrsal Human Values

II. II)OO()OX MAC 1& Professional 50 10 20 20 - - - - - 100 2 - - ADE Online MCQ
IElhics(UHVPE)___~_ ..L._._ - I-

Additional Course fur Honnurs Ill'minor Permitted to opt fur maximum two additional courses for the award of Honours or Minor specialization

_."----- ____~ccialization ..

MADIIA V INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A (;ovt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)

Department of Information Technology
Scheme of Evaluation

.-k ..
--~-

, prnficicncv in cnursc/suhjcct-includcs the weightage towards ahlhty/sklll/competcnee/knowledge level/ expertise attained etc. in that particular course/subject.
'1 C<): Mulnp!c ('hoicel•QlIcs!i\)~l AO: !\S'iglllllCIl!~._Q_r'!.I_ PP: Pen Paper SO: Submission -i Oral ~.

\lod(' of'T(';Jrhinl-: Mode of Examination

1--·- --·---1 TIH'or~ [_=~ili:=-- --~EC----j -r-r-'__ T=_:I:.:.:le:.::o.:..ry1,-_··~_·-' +-_'_I.~Ja~b====~====N=E~C~===~ Total crCd\)\ :.'~ !J"Ci\ »>:;;'
I~~i~+()nlill(, l~~~_ (_)~:~~I_le_~I_n_t_el_.a_c_H_v_e+_:~:~+__ A_O_~ __ M~:~:--~--'S~:~-+--_S_O--+---17-~~~1:1r;~ ~ ,

[-----(1() [ ___:_~~_~•. ±_1""O'c:-,511::",:,,::y.':--::-..L...--=:2c.:,9:...:.4.::.2..:.:'y.:_,.,.-L--:-_~::-::---::--'___:::=:"':'::---'-- ___j__--,,3.::_5:::.2c.::.9..:.:%::__.,.-L_=2!1.42% l\fi~
,', Course run through SWA YAM/NPTELI MOOe Learning Base
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MADHA V INSTITUTE OF TECHNOLOGY & SCIENCE, GWALlOR
(A Govt. Aided VCC Autonomous & NAAC Accredited Institute Affiliated to RCPV, Bhopal)

h----r--------r DE -2 -
f -§. -~~)._ _'''_lI~j_cd Co~c__ _ _ _ _ _ =:__-cS=-u=-lJJ}c.:cc=-ct:__:Nc_:_a::::.:l:.::cn_::_c ___j

f I. ... 2.}.O?~I.---.-.-. Optirnizatio» Mcth(~(...i.~J~~-En~i~l'2Cri~L
I ~ 230732' Sm;lrl (jlld
r .\. 1 i30733--- Paucrn Recognition- ------------------------I

I
----- --.--- , .-.----.....---.

0(-2
-.------. .-...-.-----------------1

I
S. :'\0. SIlI:)il~(<:)·2t-(()\g-~!~ _.:I.)_l~~?j_~ct-_'_N,"_a_n__:le_'_ --1

I. _, lol andIts Applications
L_~.__ _01C)2'C)4'---: __ Software Tes_ling__ - --- - -- -_-====_- __j

DE-3*
c Subject Name

Google Cloud Computing Foundations (8 Weeks)
Computer Graphics (8 Weeks)
Social Network Analysis (12 Weeks)

DE-4*
e Subject Name

Deep Learning (12 Weeks)
Big Data Computing (8 Weeks)
Computer Vision (12 Weeks)

S. No. Subject COl
1. 230761
2. 230762
3. 230763

S. No. Subject COl
1. 230764
2. 230765
3. 230766

Listof courses to be opted for Honours or Minor specialization in VII Semester
Hunours=

(to be opted bv students ofParent Department)
Minor specialization *

(to be opted by students ofOther Department)
Course
Code

I00522H I Hardware Modeling Using Veri log (8 Weeks) I00522MI Introduction to Internet of Things (12 Weeks)--.----.--.---.- . __ c· -=-. j-- -+- . --=--__:..__---:..--------------1
IO()S22112 Design & I riiplcmcntat ion or Human-Computer Interfaces ( 12 Weeks) I00522M2 Introduction to Operating Systems (8 Weeks)

......----~-----------------------+--------+-----------.~~--~~------:..-------:..--------------------j
The Joy of Cornput ing using Python (12 Wccks) T00522M3 Programming. Data Structures and Algorithms Using Python (8 Weeks)

-.-.--~---------------+----+----=__:.._----=~-_--------=-----___::..___::....._-_:__--...:___j
Introduction To Industry 4.0 And Industrial Internet Of Things (12 Weeks) I00623M2 Design and analysis of algorithms (8 Weeks)

Reinforcement Learning (12 Weeks) I00623M3 Programming in Modern C++ (12 Weeks)_---------~-_~~~~~~~~~~~~~~~~~----=
l\d\,<1nced Distributed Systems (12 Weeks) I00723M1 Programming in Java (12 Weeks)

-----__:.._------__:.._------------------------~
I00723H3 Introduction To Haskell Programming (8 Weeks) I00723M2 Distributed Systems (8 Weeks)

-----_:__----_:__--------------------------~
I00723M3 Cloud Computing (12 Weeks)

1()()S~2m

" Course run through SWAYAM/NPTELI MOOC Learning Based Platform
Note: In each semester (starting from V to VIII semester), it is required to opt for new subjects towards Honours Degree/ Minor Specialization.
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MADHAV INSTITUTE OF TECHNOLOGY & SCIEN(~E, GWALIOR
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)

Department of Information Technology
Scheme of Evaluation

-~T
S.
i'o.

Suhjcc t 'Caleg"I'~'
Cock (,,,Ill'

I. 1)1: DI
-- -_--_- ---

2. DE DE

.~. DE f)F
--~--

OC ()C

240701 DLC
---------

240702 DLC
- ----_ .._--- -_--- .-_ ._

7, 240703 DLe

Su bjccr !'Iia me

, "

B.Tech. in Information Technology (Artificial Intelliaence and Robotics)
VII Semester mr..m --[Ir Maximum Marks Allotted Contact

1------
- ---. Hours per

Thcorv Slot Practical Slot MOOCs week
I End Term Continuous Continuous Total Total Mode of Mode

Evaluation Evaluation End Evaluation Marks Credits Teaching of
r _._-- Assignme Exam.l- Scm,

"Proficiency Mid Quiz/ Sem. Lab work Skill Exam L T p
Based nt

in subject Scm, Assign Exam. & Minii Exu Ill,
j_. -~~;---

/coursc Exam, mcnt Sessional Project
---~ ..---.-

10 20 20 - - - - - 100 3 - - 3 Blended pp
----------

- - - - - - - 25 75 100 3 - - 3 Blended MCQ
-_.-_._--_.

- - - - - - - 25 75 100 3 - - 3 Blended MCQ-_ .....--_-_-

50 10 20 20 - - - - - 100 3 - - 3 Blended PP
- ._---_._----

- - - - 60 20 20 - - 100 - - 4 2 Oftline SO
--~-----

25 25 50 - - 2 Oftline- - - - - - - 1 SO
.~---

- - - - 60 - - - - 60 - - 4 2 Interactive SO
-.-..~--_---~ ~--.

"~
100 20 40 40 145 45 20 50 150 610 12 -

t" - - ----_ .._----_._-

,
SO 10 20 20 100 2 Online MCQ- - - - - -

--
Permitted to opt for maximum two additional courses for the award of Honours or Minor specialization

.~----------'..

x, I IIIIII(I()~ j
l.lni.vc-;:s·ai-I-hlln:lllV:IiIlL'S

",\(' .\: Professional
Flhlcs(LJII\'I'L)_ ------_---------- - -

\ddilional Course 1'01' Honours or minor

Ikpartl1,lt:I)I,d LllTII\l:
(DE-1j
Departmental Elective"
(f)E-3 )
Dcpartrncntul Elective"

....(DE-4) ~ _

Open Category «)(,-2)
.-t--------,:I~~ _

Departmental l.ab

Crcutivc Problem S"king
._ (F.v':llu,jti(ln2_ -
Summer Internship
l'ro.lcct-lll (04 weeks)

.. (!l:':l!~~ltiol~) ..

Total

Sperialization. _
-, pr()nrienr~' ill cou rse/suhjcct-includcs lhe welghtage towards aIJlhty/sklll/competcnce/knowledge level/ expertise attained etc. in that particular course/subject.
MCQ: Mnltiplc C'hoic Q \0 A 0 I PP P P SO S b " 0 1e uesuon I : ssignment + ra : en aper : 1I mtssmn + ra----~--- .. -----

Mode ()f Teaching Mode of Examinati<
Theory Lab NEC Theory

Offline Onlinc B1endcd Offline Interactive pp AO MCQ

- - 12 05 - 06 - 06
00 - 70.58'Yo 29.42% - 35.29% - 35.29% 2'

m
Lab NEC Total Credits
SO SO
-
05 - 17
.42% - Credits %

-',I. ..... :-.:5 @~. Course run through SWAYAMINPTElJ MOoe Learning Based Platform

'fs;,~ );§) "7 ~7- ~ ~ "ttf \0«' ~,--~
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt. Aided VGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)

DE -2
_So No. Subject Code Subject Name

240731 Robot Operating System
-- '~-i4(57X2 -- -W~n;,1I1oidRo-b;)-tic__:_'s--·----
- --------- f-::---- ..---..------ ---------------------'

24()733 Pattern Recognition

r

J.

S. ,\io.
OC-2

-----------------------_
Subject C()_d_c__ _ __ _______'~l~!!.i£_c_LN__~_l_n_l_e _

') I 020_\ loT and lis Appl icationsr-- l) 1()2(~)4 Sonw;;~T-~-~t--:-in--g--------------------,

DE-3*
S. No. Subject Code Subject Name
l. 240761 Statistical Learning For Reliability Analysis (12 Weeks)
2. 240762 C<~mputerGraphics (8 Weeks)
3. 240763 G(~ogleCloud Computing Foundations (8 Weeks)

DE-4*-
S. No. Subject Code Subject Name
l. 240764 Deep Learning (12 Weeks)
2. 240765 Social Network Analysis (12 Weeks)
3. 240766 Computer Vision (12Weeks)

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

(to be opted hy students (4Parellt Department)
I---~-~...,......--,__

AI0522H J Machine Learning for Earth System Sciences (8 Weeks)

Minor specialization *
(to be opted by students of Other Department)

AI0522M2 Introduction to Operating Systems (8 Weeks)
AI0522H2 Design & lmplcrncntation of Human-Computer Interfaces (12 Weeks)

'AJ0521H3 The .Joyof Computing usrng Python (12 Weeks) AI0623Ml Programming, Data Structures and Algorithms in Python (8 Weeks)

A1072.1II I Applied Accelerated Artificial Intelligence (12 Weeks) AJ0723M 1 Artificial Intelligence: Search Methods For Problem Solving (12 Weeks)
--.---.-...------.---.--------------------=---------------+----t-------=--------------_____:::__:__--__:_---j

;\ 10723112 i Advanced Distributed Systems ( 12Weeks) AI0723M2 Distributed Systems (8 Weeks)
[ /~I~~~?l_1_l_~L}_~l;I~_l~'_;~C-;~lT~Has-k~II-I~I·-o--gl-·a--m-n-lin-g--'(-X--W'-ee-'k-s-)--------+-A-'-O-n-3-M-3-+-C-I-ol-ld-C-o-m-p-U=--h-·n-g-·-(-12.:....W-e-ek-s-):........_--------------I

AI0623M3 Design and analysis of algorithms (8 Weeks)
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MADIIA V INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A (;0"1. Aided UGC Autonomous & NAAC Accredited institute affiliated to RGPV, Bhopal)

Department of Information Technology
Scheme of Evaluation

B. Tech. VIII Semester (IT)
- (for batch admitted in academic session 2020 - 21)

S. Subject Category Subject Name Maximum Marks Allotted Contact
No. Code Code Hours per

Theory Slot Practical Slot MOOCs week
I<:ndTerm Continuous Continuous Assign Exam Total L T P Total Mode of Mode
Evaluation Evaluation End

Evaluation ment
Marks Credits Teaching of

End Scm. $Proticiency Mid Scm. Lab work Skill Exam.
Quiz!

Exam. in subject Sem. Assign Exam. & Based
" men! Sessional Mini

(course Exam. Project

1. DE DE Departm <11
25 75 100 3Elective (DE-5) - - - .. .. .. .. .. .. 3 Blended MCQ

2. oc OC
Open Category"

- - .. .. .. .. .. 25 75 100 3 3 Blended MCQ
_(~X~}2_ _.

.. ..
..- .. _

lntcrnshio.Rcscurch
J. 1)1.( I) I c Projcct/Tnno. at Ion .\: - - .. .. 250 150 .. .. .. 400 .. .. 18 9 Blended SO

~~EI:'_~J2_ r .. ...

..l, Professional
50 50 4 2I?C_y(2I~)EI1_'1cnt ..

- - .. .. .. .. .. .. .. .. Interactive SO
! I I· -- ------

i Total - 300 150 50 150 650 6 22

l._
~-~-.--- .. _ ----_._---_._

Additional Course for Honours OJ' minnr Permitted to opt for maximum two additional courses for the award of Honours or Minor specialization
Specialization

" ..

Mode of Examination
Thcorv L

1'1' "0 MCQ S

.. .. 06 (I

.. .. 35.29°/', 52.~

:r:?5 ~qy=
~

.b NEC Total Credits
) SO

I) 02 17
~'X, 11.76% Credits %



~ .
MADHA V INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

S. .Subjcct
n, ! Code
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2.)! OC

i

J.

.1.

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

Scheme of Evaluation
___ . -,-_B_._'_I'cch.Internet of Things (I£ffi VIII Semester

DE

J)I.C
Internship/Research I

Project/ Inno , .uinn & I

_5_t~r!::~~p~:'
Profcssion.rl

DE

Subject NameCatq.:ory
Code

oe

J)I.(,

Ofllinc

Exam.

Theory Slot

Mid Quiz/
Scm. Assign
Exam, ment

\111(11' or

ill subject
/coursc

Practical Slot Mooes

_1"""""----11
Contact

Total
Marks

4

Modc of
Teaching

Hours per
week

Modc
of

Exam.

MCQ

250

50

75

75

100 3 3

3

9

2
I--------~-----~----r----+---~--~-----_r---+_-r_~--

____ ~_ __ cL- 300 150 50 150 650 _! 22
Permitted to opt for maximum two additional courses for the award of Honours or Minor specialization

L T P Total
Credits

Blended

Blended

Blended

Interactive

MCQ

SO

SO

.·_I~';lfhi1_1.1' __ -,-----,--- Mode of Examinatir
Lab PD Theory

'1I(Icd Orllinc Interactive PP AO MCQ
..__ . ---- r--09

02 0606 - ----_--- ..
.29'Yt, 52.')5'1." 11.76% - - 35.29'Yo 5'-- -- -- ---

100 3

-
In
Lab NEC

Total Credits
SO SO

09 02 17
..95% 11.76% Credits %

Departmental
Elective" (DE-5)

-~-----~------+------r---r--~--~---+----~--+-----+---+_~--+-_r--~r----r----~Open Category"
(OC-3 )

400 18

_~)C_~:C_It)J)l2)l'III
Total

\dditional ('oursI' ror'l:i-;)~;(~-;'-;~;)rminor ['
Spl'l'iaI~zat~~____ _ _

~proficicucy in course/subject-includes flu' n·cl~htal.!c towards ahility/sklll/colnpctence/knowledge level/ expertise attained etc. In that particular course/subject.
MCQ: Multiple Choice Question AO: Assignment + Oral PI': Pen Paper SO: Submission +Oral
*All ofthese courses will run through SW /\ Y I\M/NPTELI MOOe with credit transfer
"Evaluation will be based on participation/laurels 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 professional chapter activities. club activities, cultural events, sports, personality development activities, collaborative events, MOOCs, technical events, institute/department
committees. ctc.)
~'I'" H.kll L'C' Innovation: From Creativity to Entrepreneurship (Part l-Idca Generation), Innovation: From Creativity
to Entrepreneurship (Part 2-Technolo!2Y. Science, Innovation. and Society), Introduction to Entrepreneurship: Challenges and Opportunities, and Start-up: How to start, survey, Financial,
Legal. Pitching and Funding

50

11_,1r 1,"""S ('
lVI. L, 1. \
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MADHA V INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliate [I to RGPV, Bhopal)

Department of Information Technology
Scheme of Evaluation

B. Tech. in Information Technology (Artificial Intelliaence and Robotics)
VIII Semester rfi

is. I·Cat-l:gf~I·~· . _ ..... --_ ---_---.
Subject Subject Name

i
I\laximum Marks Allotted Contact

1\0. Corle I Code I Hours per

I !-- - Thenry Slot Practical Slot MOOes week
i End Term Continuous Continuous Assign Exam

Total L T P Total Mode of Mode
Evaluation Evaluation End

Evaluation ment
Marks Credits

Teaching of

$Proficiency Lab work Skill Exam.End Scm. Mid Quiz/ Sem.
Exam. in subject Sem. Assign Exam. & Based

Sessional Mini
I~xam. ment

Project/course

I. DE DE
Departmental

- - - - - - - 25 75 100 3 - - 3 Blended MCQElective (DE-5)

OC OC
Open Category"

25 75 100 3 3 Blended MCQ2. - - - - - - - - -(OC-3)
Jnternship/Rcscarch

3. DLC DLC Project/ Innovation 8.: - - - - 250 150 - - - 400 - - 18 9 Blended SO
Start-up "'
Professional

I 50 50 4 2 Interactive SO.t. - - - - - - - - - -I Deve~llcntI -------

Total - 300 ISO 50 150 650 6 22- ------_._----_ ..•-
.vddif inna l Conrsc for Honours or minnr Permitted to opt for maximum two additional courses for the award of Honours or Minor specialization

SJlI'l'ia liz:~.!l~'.IJ___.___ .-. .-~~--~---.. ..
~ prollclfnc:v III cnursc/subjcct-includcs the wl'lghtage towards al)Jhty/sklll/competence/knowledge levell expertise attamed etc. m that particular course/subject.
'\IC(): Multiple Choice Question AO: Assignment 1 Oral PP: Pen Paper SO: Submission + Oral
8AII o l' thcsc courses will run through SW AYAM/NPTELI MOOe with credit transfer
Evaluation will he based on participation/laurels 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 professional chapter activities, club activities, cultural events, sports, personality development activities, collaborative events, MOOCs, technical events, institute/department
committees, etc.)

rhc <tllkm<; who rclcvan: '\u\<::1 Courses (Nt":('): Innovation: From Creativity to Entrepreneurship (Part l-Jdea Generation). Innovation: From Creativity
to Entrepreneurship (Part 2-Technology, Science, Innovation, and Society), Introduction to Entrepreneurship: Challenges and Opportunities, and Start-up: How to start, survey, Financial,
Legal, Pitching and Funding

Mode of Teaching Mode of Examination
Theory Lab PD Theory Lab NEC

Tutnl Credits
Offline Online Blended Offline Interactive 1'1' AO MCQ SO SO

- - 06 09 02 - - 06 . 09 02 17._-_. -- - 35.29'Y.. 52.95% 11.76% - - 35.29% 52.95";'. 11.76% Credits %--------.-.~ -

M.l.T.S fv'.y.
'"'" l-r
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MADHA V INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(AGovt. Aided UGC Autonomous & NAACAccredited Institute Affiliated to RGPV, Bhopal)

DEPARTMENT OF INFORMATION TECHNOLo.GY

ANNEXURE - III

Syllabi
of

Departmental Elective (DE) Courses
B. Tech VII Semester

(Batch Admitted in 2020-21)
(Information Technology/
Internet of Things (loT)/

Information Technology (Artificial
Intelligence and Robotics))

[ITEM IT-4]
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(AGovt. Aided UGCAutonomous & NAACAccredited Institute Affiliated to RGPV,Bhopal)

DEPARTMENT OF INFORMATION TECHNOLOGY

OPTIMIZATION METHODS IN ENGINEERING
1607311230731

L T P Total Credits

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

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

Classification of Optimization Algorithms.

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

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

Jeeves pattern search method.

Cnit-IV
Constrained optimization algorithm: Kuhn Tucker Condition, Rosen's Gradient

projecjion 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.
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MADHA V INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(AGovt. Aided UGCAutonomous & NAACAccredited Institute Affiliated to RGPV,Bhopal)

DEPARTMENT OF INFORMATION TECHNOLOGY

RECOMMENDED BOOKS

• S. 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

• 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.

C02. classify the concept of evolutionary optimization techniques.

C03. make use of single and multivariable optimization.

C04. apply the concepts of optimization in'engineering design problems.

COS. compare various evolutionary optimization techniques.

C06. adapt optimization techniques for real world problems.
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(AGovt. Aided UGC Autonomous & NAACAccredited 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.

Unit-II

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-III

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-IV

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.
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(AGovt. Aided UGCAutonomous & NAACAccredited Institute Affiliated to RGPV.Bhopal)

DEPARTMENT OF INFORMATION TECHNOLOGY

RECOMMENDED BOOKS

• Pattern Recognition and Machine Learning by Christopher Bishop.

• Deep Learning by Ian Goodfellow, Yoshua Bengio Aaron Courville, 2016.

• Deep Learning 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

C02. apply the advance pattern recognition algorithms on images
•C03.

C04.

analyse the potential of basic image processing

compare different pattern recognition algorithms on different domain

C05. develop the real world application of pattern recognition

C06. design basic programming structure for image processing using python

-~------------------------------------~------------------------------------------------------------------- - ~
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(AGovt. Aided UGC Autonomous & NAACAccredited Institute Affiliated to RGPV, Bhopal)

DEPARTMENT OF INFORMATION TECHNOLOGY

MOBILE COMPUTING
160733

L T P Total Credits

3 - - 3

COURSE OBJECTIVES

• To introduce the basic concepts and principles in mobile computing.

• To provide a computer systems perspective on the converging areas of wireless

networking, mobile devices, and network protocols.

• To introduce wireless communication and networking principles, that support

connectivity to cellular networks, wireless internet and sensor devices.

Unit-I
Review of Personal Communication Services (PCS): Basic Concepts of Cellular

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

Services, and Multiple Division Techniques.

Unit-II
General Packet Radio Services (GPRS): GPRS Architecture. GPRS Network Nodes. Mobile

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

Unit-TIl
Wireless Application Protocol (WAP): Mobile Internet Standard. WAP Gateway and

Protocols, Wireless Markup Languages (WML).

Unit-IV
Third Generation (3G) Mobile Services: Introduction to International Mobile

Telecommunications 2000 (IMT 2000) Vision, Wideband Code Division Multiple Access

(W-CDMA). and CDMA 2000, Quality of Services in 3G.

Unit-V
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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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(AGovt. Aided UGC Autonomous & NAACAccredited Institute Affiliated to RGPV, Bhopal)

DEPARTMENT OF INFORMATION TECHNOLOGY

RECOMMENDED BOOKS

• 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.

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

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

CO1. explain the basic concepts of mobile telecommunications system.

C02. demonstrate the infrastructure to develop mobile communications system.

C03. classify the different generations and technology for mobile communications.

C04. examine the working of different protocols of wireless mobile communication

technology.

C05. determine the importance of each technology suitable for different situation of mobile

and wireless communications.

C06. develop protocols for adhoc and infrastructure based wireless networks.
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(AGovt. Aided UGC Autonomous & NAACAccredited Institute Affiliated to RGPV, Bhopal)

DEPARTMENT OF INFORMATION TECHNOLOGY

SMART GRID
230732

L T p Tota1Credits

3 - - 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-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-II

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 (AM!).

i.
••••••••••••••••

Unit-III .
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 Cybcr Security.

Unit-IV

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.

Unit-V

loT in Smart Grid: Smart Meters. Automatic Meter Reading (AMR). Advanced

Metering Infrastructure (A:Y11).Real Time Pricing, Smart Appliances. Smart sensors:

home & building automation. <uhst.uion automation, plug in hybrid electric-vehiclesJ (PHEV), Electric Vehicles nnd Plug~"; Hvbrids, Impact ofPHEV on the Grid

, 'P~. j:f}_ ~W J'1'6~~ W
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MADHA V INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(AGovt. Aided UGC Autonomous & NAACAccredited Institute Affiliated to RGPV, BhopaJ)

DEPARTMENT OF INFORMATION TECHNOLOGY

RECOMMENDED BOOKS

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

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

• 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,
2nd Ed' .. ition.

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

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

CO1. recognize the concept of smart grid and its advantages over conventional grid.

C02. assess the role of automation and digitization in Transmission and Distribution.

C03. learn various sensing technologies, networking and communication technologies involved

with the smart grid.

C04. analyse Smart grids and Distributed energy resources (DER).

COS. infer the basics of Electric Vehicles.

C06. recognize applications ofIoT in Smart Grid

)@~~~ /~~~>

/
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(AGovt. Aided UGC Autonomous & NAACAccredited Institute Affiliated to RGPV, Bhopal)

DEPARTMENT OF INFORMATION TECHNOLOGY

ROBOT OPERATING SYSTEM
240731

L T P Total Credits

33

COURSE OBJECTIVES
• 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.

• Make use of sensor data to inform a robot's mISSIOnin real-time.

Unit-I
ROS Fundamentals: Introduction of LinuxIUBUNTU, 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-II
ROS architecture and philosophy, installation, ROS master, nodes, and topics, Console

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

Programming Tools, ROS package structure, Integration and programming.

Unit-III
ROS C++ client library (roscpp), ROS subscribers and publishers, ROS parameter

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

Simulation descriptions (SDF).

Unit- IV
ROS services, ROS actions (actionlib), ROS time, ROS bags. debugging strategies,

Introduction to ROS2. architecture & philosophy, master, nodes, and tOpICS. Console

· commands, Catkin workspace and build system

Unit -V
ROS services, ROS actions (actionlib), ROS time, ROS bags. Debugging strategies.

Introduction to ROS2 Case study: Using ROS in complex real-world applications••
• )(:J ~ ~:=:5! ~$ ~:5~~ .«. ~ ~~~

such as ROS/Gazebo 1'01' \1aritime Robotics, Home Robotics. UAVs.
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MADHA V INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(AGovt. Aided UGCAutonomous &NAACAccredited Institute Affiliated to RGPV,Bhopal)

DEPARTMENT OF INFORMATION TECHNOLOGY

RECOMMENDED BOOKS

• Robot Operating System for Absolute Beginners: Robotics Programming Made Easy.

• "Programming Robots with ROS" by Quigley, Gerkey and

Smart.

• "The Linux Command Line" by William Shotts.

• "It-Yourself Guide to the Robot Operating System: Volumes" by Patrick Goebel.

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

CO1. identify the fundamentals of operating system dedicated to Robots.

C02. interpret various case studies ofROS application.•
C03 .. apply spatial transformation to obtain forward and inverse kinematics through

programming.

C04. determine the robot dynamics problems for path planning and Programming.

COS. assess working principle of various ROS debugging process.

C06. develop applications of robots in industry.



Application of Humanoids: Humanoid Robots for Entertainment-Theme park, Humanoid

Robots in Fducation-Robots role in teaching. Humanoid-like robot in Special Education.

Next generation Industrial Robot, Inclusion of Humanoid Robots in Human Society-

~~:;S~~~~~~\lr~p~
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MADHA V INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(AGovt. Aided UGCAutonomous &NAACAccredited Institute Affiliated to RGPV,Bhopal)

DEPARTMENT OF INFORMATION TECHNOLOGY

HUMANOID ROBOTICS
240732

L T P Total Credits

3 3

COURSE OBJECTIVES
• To understand and describe the state of the art of humanoid robot.

• To introduce students with mechanism and design of humanoid robot.

• To elucidate the technical challenges with humanoid robot.

• To discuss the potential roles of humanoid robots in society, W.r.t. social and ethical
aspects, and applications.

Unit-I
Research on Humanoid Robot, Overview of ASIMO and its significance in humanoid

robot research, Anatomy and structure of ASIMO, Design considerations for stability,

mobility, and dexterity in ASIMO, Actuators, sensors, and hardware components used,

Communication Capabilities of ASIMO, Introduction to NAO Humanoid Robotics, NAO

Robot Vision and Perception, NAO robot features, capabilities and limitations of the NAO

robot. Social and cognitive aspects of human-robot interaction.

Unit-IT

Humanoid Mechanism and Design, Kinematics and Dynamics of a humanoid robot, Zero

Moment Point (ZMP) overview, Measurement of ZMP, 2D and 3D walking pattern

generation.

Unit-III

Motion Planning and Control: Robot-Whole body motion, Whole body motion patterns to

dynamically stable motion, remote operation of humanoid robot.

Unit-IV

Introduction to Memory Modeling in Humanoid Robotics. Memory Architectures: Von

i\'eU1l1<1nnarchitecture, 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 learning.

Unit-V
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(AGovt. Aided UGC Autonomous & NAACAccredited Institute Affiliated to RGPV, Bhopal)

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.

• Burdet, Etienne, David W. Franklin, and Theodore E. Milner. Human robotics:

neuromechanics and motor control. MIT press, 2013.

~ Henze, Bernd. Whole-Body Centre! fer Multi-Contact of Humanoid

Robots: Design and Experiments. Vol. 143. Springer Nature, 2021.

• Lynch, Kevin M., and Frank C. Park. Modem robotics. Cambridge University Press,

2017.

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

COL define the technical aspects of various types of humanoid robot.

C02. explain the details of mechanism and design of humanoid robot.

C03. interpret the ZMP and the dynamics of humanoid robot.

C04. examine the Biped walking pattern.

COS. determine the whole-body motion of humanoid robot.

C06. develop the trends ofhumanoic! robot in society.
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(AGovt.Aided UGCAutonomous & NAACAccredited Institute Affiliated to RGPV,Bhopal)

DEPARTMENT OF INFORMATION TECHNOLOGY

ANNEXURE - IV

Syllabi
of

Open Category (OC) Courses
B. Tech VII Semester

(Batch Admitted ill 2020-21)
(Information Technology/
Internet of Things (loT)/

Information Technolog ..v (Artificial
Intelligence and Robotics))

[ITEM IT-6]
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loT ANDITS APPLICATIONS
910203

L T P Total Credits

3 - - 3

COURSE OBJECTIVES
• To understand basic terminology, concepts, structure, and protocols of loT.

• To understand Sensors, Devices & Components.

• To attain knowledge of integrated development environment.
'T"_ L __ Ll_ .... : ._.1 1 ....1- L _1_....__ .£'T_""r
1U UC dUIC lU Uq~dIlIZC auu dlldlYZC lUC Vd:sl uaia 01 IU I

• To be able to develop different loT applications.

UNIT I

Introduction to loT and network architecture- Evolution of Internet of Things

(Io'T), Io'T Components, Impact of loT, Challenges and security issues in Io'T. loT

World Forum (IoTWF) standardized architecture, Simplified loT Architecture: Core

loT Functional Stack, loT data management and compute stack (Cloud, edge, fog).

UNIT II

loT Protocols: Communication Protocols: IEEE 802.15.4. Zigbee, 6LoWPAN, r­
Wave, Bluetooth. RFID. Networking Protocols: CoAP and MQTT.

UNIT TTl

Things in loT: Sensor: light sensor, moisture sensor, temperature sensor, etc.

Actuator: DC motor, different types of actuators. Controllers: microcontrollers and

their role as a gateway to interfacing sensors and actuators.

loT 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 loT: Introduction to Cloud Computing­

Definition, Characteristics. Components, Cloud provider: Microsoft Azure. AWS,

Google Cloud. Structured Versus Unstructured Data. Data in Motion \ crsus Data at

Rest loT Data Analytics Challenges, Data Acquiring. Organizing in loT ,~

~~

/' ________..Q .
j\~ ~~



••••••••••••••••••••••••••••••••••••

MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(AGovt. Aided UGC Autonomous & NAACAccredited Institute Affiliated to RGPV, Bhopal)

DEPARTMENT OF INFORMATION TECHNOLOGY.
UNITV

loT Applications: Business models for the internet of things, Smart city, Smart

mobility and transport, Industrial IoT, Smart health, Environment monitoring and

surveillance, Home Automation, Smart Agriculture, Examples for new trends - AI,

ML penetration to loT.

RECOMMENDED BOOKS

• loT Fundamentals: Networking Technologies, Protocols and Use Cases for Internet of

Things, David Hanes, Gonzalo Salgueiro, Patrick Grossetete, Rob Barton and Jerome

Henry, Cisco Press, 20I7.

• 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-

CO I. define basic understanding of I"oT,its architecture.

C02. compare the communication models and protocols for loT.

C03. implement hardware and software platforms for application in loT.

C04. examine the security issues involved in loT.

cos. choose appropriate data analytics and cloud offerings related to loT.

C06. develop loT based applications for real world.
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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.

• To understand the theory and concepts ofneuro-modelling, different neural paradigms

and related applications.

• To understand the basics of evolutionary computing paradigms like genetic algorithm

and its application to engineering optimization problems.

Unit I
Introduction to Soft Computing. Concept of computing systems, Soft computing versus

Hard computing, Characteristics of Soft computing, Some applications of Soft

computing techniques.

Unit II

Artificial Neural Networks- Biological neurons and its working, Simulation of

biological neurons to problem solving, Different ANNs architectures, Training

techniques for ANNs, Applications of ANNs to solve some real life problems.

Unit III

Genetic Algorithms- Concept of "Genetics" and "Evolution" and its application 1.0

probabilistic search techniques. Basic GA framework and different GA architectures.

GA operators: Encoding. Crossover. Selection, Mutation, etc., Solving xinglc-objccux L'

optimization problems using GAs.

Unit IV

Fuzzy logic- Introduction to Fuzzy logic, Fuzzy sets and membership functions

Operations on Fuzzy sets. FU77Y relations. rules, propositions. implications and

inferences, de-fuzzification techniques. Fuzzy Inference System, realistic appl icut ionx

of Fuzzy logic.

~~~~-ql ~/¥:(
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UnitY

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

(2nd Edition), Collelo, Lament, Veldhnizer (Springer).

• Fuzzy Logic with Engineering Applications Timothy J. Ross (Wiley), 2005.

• Neural Networks and Learning Machines Simon Haykin (PHI), 3rd edition.

COURSE OUTCOMES

At the completion of course, student will able to-

CO1. define basic concepts of neural networks and fuzzy systems.

C02. classify solutions by applying various soft computing approaches for a given problem.

C03. identify soft computing methods to resolve realistic problems in varieties of application

domains.

C04. analyze artificial neural networks alongwith its applications.

cos. categorize the basic computational methods as hard or soft.

C06. determine appropriate soft computing models for solving various real world problems.

~ ------~--------------------------------------------------------------------------------~
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SOFTWARE TESTING
910204

L T P Total Credits

3 - - 3

COURSE OBJECTIVES

• To know about an introduction to software testing, focusing on the principles,

techniques, and best practices used in the field.

• To become familiar with the fundamental concepts of software testing and gam

practical skills in planning, designing, and executing software tests.

• To cover the various testing methodologies, test case creation, test automation, and

defect tracking.

Unit I
Introduction to Software Testing: Importance and goals of software testing, Testing

life cycle and its phases, Role of testing in the software development process, Testing

principles and fundamentals, V & V Model.

Unit II
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 III
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 setup and

management. Test metrics and reporting.

Unit TV
Specialized Testing: Unit testing, Integration testing. System testing, Acceptance

testing. Regression testing, Performance testing, Security testing, Usability testing,

Compatibility testing, localization testing.

Unit V
Quality Assurance and Best Practices: Quality assurance processes and activities,

Cock rev ie\\ s and inspections. Static analysis and code coverage, Test-driven·
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RECOMMENDED BOOKS

• "Foundations of Software Testing: ISTQB 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 I.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. understand the fundamental principles and concepts of software testing.

C02. gain practical knowledge of different testing techniques and methodologies.

C03. learn to create effective test cases and test plans.

C04. develop skills in test execution, analysis, and defect tracking.

cos. understand the role of test automation.in software testing.

C06. apply industry best practices for software testing.
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ADVANCED ROBOTICS LAB
240701

LIST OF PROGRAMS

I. Introduction to Raspberry Pi.

2. 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.

3. Obstacle Avoidance Robot: Construct a robot with ultrasonic sensors to detect obstacles

in its path and navigate the robot around the obstacle without colliding.

4. Vision-based Object Rt(;Ogl1jtioll~Utilize a Raspberry Pi camera module to detect,

recognize and classify objects.

5. 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.

6. Remote Control Robot: Create a robot that can be remotely controlled using-a

smartphone or a computer using Raspberry Pi and Wi-Fi module.

7. Voice controlled Robot: Integrate a microphone and speaker with the Raspberry Pi to

create a voice-controlled robot to perform various tasks based on speech commands.

R. Smart Garden: Build a smart garden system to automate watering, monitor soil moisture

levels and control lighting conditions using Raspberry Pi. Develop a scheduling

algorithm to determine watering intervals and control the irrigation system accordingly.

9. 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.

10. Home Security: Develop a home security system that utilizes motion detection. image

capturing and remote monitoring capabi Iiiies to detect intrusion and notify users on the

mobile device.

11. Humanoid Robotics (Human- Robot Interact 1\)11 ): Develop a simulated human-robot
interaction scenario. Use speech recognition or n.uural language processing algorithms
to enable the robot to understand and respond to user commands or questions in the
simulation.

12. Humanoid Robotics (Task Planning and Execution): Design a simulated environment
with multiple tasks or objectives. Develop a task-planning algorithm that enables the
humanoid robot to autonomously plan and execute a sequence of actions to accomplish
the given tasks.
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ADVANCED ROBOTICS LAB
240701

LIST OF MINTSKILL BASED PROJECTS

List ofMicro Projects:

1. 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.

2. 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.

3. 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.

4. 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.

5. 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.

6. 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.

7. Robot Perception: Build a robot with advanced perception capabilities. integrating

technologies like depth sensing. 3D mapping. and object tracking to enhance its

awareness of the environment.

8. Object Recognition and Grasping: Develop a system that uses computer Vision

techniques to recognize objects III the em ironment and plan a robotic arm's motion to

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 sensors such as LiDAR or cameras.
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2. 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.

3. Industrial Automation: Implement an advanced robotic system for industrial

automation, optimizing manufacturing processes, and increasing productivity by

integrating robots with sensors, machine vision, and AI algorithms.

4. 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.

5. Robot Soccer Player: Build small robot and develop algorithms for robot control, object

detection, and ball tracking to enable the robot to play soccer autonomously.

6. Autonomous Drone: Build a miniature drone capable of autonomously flying and

avoiding obstacles using sensors and computer vision techniques.

7. 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.

8. 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 ofMini Projects:

1. Robotic Arm Manipulator: Develop algorithms and control strategies for precise

manipulation tasks, such as assembly. pick-and-place operations, or delicate object

handling.

SLAM (Simultaneous Localization and Mapping): Implement Simultaneous

Localization and Mapping (SLAM) techniques 10 enable a robot to navigate and build

a map of its surroundings in real-time.

" Swarm Robotics: Develop a group of smul I robots that can communicate and work

together to accomplish tasks. They can coordinate their actions and exhibit emergent

behaviour.

4. Exoskeleton Assistance System: Design and build a wearable robotic exoskeleton that

em assist individuals with limited mobility in their daily activities. such as walking.

lifting objects, or rehabilitation exercises.

._, Soft Robotics: Design a robot with soft and flexible materials that can adapt to different

shapes and interact safely with humans. \JV'
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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: Develop 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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INTERNET OF THINGS LAB
1607111230701

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.

6. Write a Program to Control Electronic Appliances using RELAY SHIELD Sensor after

detecting motion using Motion Sensor (PIR sensor).

7. Write a program to 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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INTERNET OF THINGS LAB
1607111230701

LIST OF MINI SKILL BASED PROJECTS

List of Micro Projects:

1. Design a sleep detection system using an eye blink sensor.

2. Design a Burglar Alarm system for home security.

3. Distance calculation using ultrasonic sensor

4. Detect the intensity of light using LDR.

. 5. Design an LED chaser using multiple-colored LEDs.

6. Calculate the heartbeat per minute using a Heart rate monitor

7. Design a Shadow alarm using a light detection resistor.

8. Design a system for water level monitoring.

9: Design an object detection system using an infrared sensor

10. Waste Management: Build an loT solution for smart waste management. integrating

sensors in waste bins to monitor fill levels. Implement optimization algorithms to

optimize waste collection routes and reduce operational costs.

List of Macro Projects:

1. Use a PIR sensor to detect the motion and indicate the motion detection with LEOs/bulbs.

2. Design a Digital dice that generates a random number.

3. Using a sound sensor, design a sound pollution monitoring system.

4. Design an electronic door opener using an RFID reader.

5. Using suitable temperature and humidity sensors, design a weather reporting system.

6. Design an Arduino-bascd mail noti Iicr.

7. Design a smart alarm clock using motion sensors/light sensors etc.

8. Design an automatic light dimmer using light sensors and relay switch.

9. Smart Parking: Create an loLbascd parking system that monitors par!-.:ingspace

availability and guides drivers to \ acant spots using sensors and mobile applic.uions.

Implement real-time updates and payment integration for efficient parking management.

10. Asset Tracking: Create an lol solution for tracking assets such as vehicles. packages. or

equipment. Use GPS or R FID teehnology to monitor the location and status of assets in

real-time and develop a web \)1" mohile application for visualization.
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List ofMini Projects:

1. Design a human-following robot using suitable sensors and actuators

2. Design a line following robot using suitable sensors and actuators

3. Design an obstacle-avoiding robot using suitable sensors and actuators

4. Design a Plant watering system using suitable sensors and actuators

5. Design a home automation system using suitable sensors and actuators

6. Design an automated toll deduction system using RFID

7. Design a Fire-fighting robot using suitable sensors and actuators

8. Design a vehicle accident prevention system using suitable sensors and actuators

9. Design theft management using suitable sensors and actuators

10. Design a floor-cleaning robot using suitable sensors and actuators

II. Design Smart sticks for blind people using suitable sensors and actuators

12. Design a Gesture control robot using suitable sensors and actuators

13. Design a Bluetooth-controlled device using He-os Bluctooth module

14. Smart Parking: Create an loT-based parking system that monitors parking space

availability 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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.List of courses to be opted for Honours specialization in B. Tech V Semester
(Information Technology)

Specialization 1: Artificial Intclligence
and Machine Lcarni

Artificial lntclligcncc : S~9rch Methods For Problem
Solving (12 weeks)

Applied Linear Algebra For Signal Processing, Data
Analytics And Machine Learning (12 weeks)

Honours*

Specialization 3: Robotics

Artificial Intelligence: Search Methods For Problem
Solving (12 weeks)

Cou rsc run thrnugh SWAVi\ ,VNPTELI MOOC Learning Based Platform

J~ .
DEi\;"< (ACADE.lvllG;1
M.l.T.S
GWAUOR
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List of courses to be opted for Honours specialization in :B.Tech V Semester
(Internet of Things)

Specialization 1: Artificial Intelligence
and M_a.~hi1.!~.1,e::1rnil~g __.._._+ ._. . _J.__ _;;;;!_ __ -r-r-r- -~h

Course Name

__(to he
Specialization 3: Robotics

Fundamentals Of Artificia I Intelligence (12 weeks)~
Ethical Hacking (12 weeks) Introduction to Robotics (12 weeks)

Artificial Intelligence: Search Methods For Problem
Solving (12 weeks)

Introduction To Algorithms And Analysis (12
weeks)

Artificial Intelligence: Search Methods For Problem
Solving (12 weeks)

,"C()~rsc run through SWA VAM/NPTEIJ MOOC Learning Based Platform

~&,~ ~~/ v/~t 0 (lj '('"
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Lis] of courses to be opted for Honours specialization in IL Tech V Semester
" (Information Technology (Artificial Intelligence and Robotics))

,. ;~. ".' •. ,; t,'

Course Name

peclalizarion 1: Information security Specialization 2: lOT

security and Privacy

Sensor Technologies: Physics, Fabrication, And Circuits

Course 1'1111 thrOligh SWA Y.\M/NI'TEI j 1VI00C Learning Based Platform
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(AGovt. Aided UGC Autonomous & NAACAccredited Institute Affiliated to RGI'V, Bhopal)

DEPARTMENT OF INFORMATION TECHNOLOGY

List of courses to be opted for Honours specialization in B. Tech V Semester
, " (Artificial Intelligence (AI) and Data Science)

security and Privacy

Sensor Technologies: Physics, Fabrication, And CircuitsEthical Hacking

·k Course run through SWAYAM/NPTELI MOOC Learning Based Platform
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR

(AGovt. Aided UGC Autonomous & NAACAccredited Institute Affiliated to ROPV, Bhopal)

DEPARTMENT OF INFORMATIONTECHNOLOGY

Listof courses to be opted for Honours specialization in B. Tech V Semester
(Artificial Intelligence and Machine Learning)

Specialization 1: Information security Specialization 2: lOT
Course Name

Cybcr sccurit« and Privacy Introduction to Internet of things

Ethical Hacking Sensor Technologies: Physics, Fahrication, And Circuits

* Course run through SWAVAM/NPTELI MOOC Learning Based Platform

{iff/
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt . Aided unc Autonomous &, NAAC Accredited Institute Affiliated to RGI'V, Bhopal)

DEPARTMENT OF INFORMATION TECHNOLOGY

ANNEXURE - VII

Scheme
of

B. Tech V Semester
(Batch Admitted in 2021-22)

(Information Technology/ Internet 0.1' ThingstloTt/
\

Information Technology (Artificial Intelligence and Robotics)/
Artificial Intelligence and Data Science/

Artificial Intelligence and Machine Learning)
Under Flexible Curriculum

[ITEM IT-9]
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MADHA V INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Covt. Aided lJCC Autonomous & NAAC Accredited Institute affiliated to RGPV, Bhopal)

Department of Information Technology
Scheme of Evaluation
B. Tech. V Semester (IT) III rll.''''YCI III- ~----- ~~,--------~~--------~~. _ ...- .

s. Subject Category Subject Name Maximum Marks Allotted Contact Hours
!"II. Code Code per week

Theory Slot Practical Slot

End Term Continuous Continuous T,)tal L T P Total Mode of Mode

Evaluation Evaluation End Evaluation Marks Credits Teaching
of

1':l1dScm. sPn)iicicncy Mid Quiz! Scm. Labwork & Skill
Exam.

I',alll, ill subject Scm. Assignmc Exam. Sessional Based
/coursc Exam, nt Mini

- ..--._--_._ _._- ~~.~ Project

I. I (J()~ II lise Discrete Structures 50 I 20 - - - 100 3 I - 4 Offline pp

I
...--~..- ._- _---_.'._- -~

2. I (,0.';; I ' 1)(' i)<ll<l SCiCllL'L'II""~'1',111,,11 'iO 10 20 20 (JO 20 20 200 3 - 2 4 Blended MCQ1 _---,. - I ~ - --~
1 ,1. 11,(1:;11 1)(' Theory 01'( ""111'111:111'''' 'iO 10 20 2() 60 20 20 200 2 I 2 4 Blended pp, - --- ~~ _._ --

.t. ! 1,0':' 11 1)( \1 iL'I"UproL',"'(l1 A.: 11)krld"IIl;~ 'iO 10 20 20 (JO 20 20 ]00 3 - 2 4 Blended 1'1'

.:; : (d I'::' I 1)( Sll!'1 (·()nlJlll1111.~~'l·l·l·11111~llll·:-' ~() 10 20 20 - - - 100 3 - - 3 PI'
-i - -- - , -~_--- ---- -

(l. ) I\()":;Ir\ ! III ( Minor 1'1'(11<'(I~I - - - - (,() 40 - 100 - 4 2 Offline SO~--~--

7. 1(,0"1'1 SCll1111:l1 Sclf-lcarnim: l'rCSL'llLIIIOIl
40 ,10 2 I Online and

Sell~Siudy (SWAY AM NI'TI" i ~I()()(,)
- - - - - - - - SO

.~- ~~ ._.__ ~- ~-~--_- ~-~ ---:- ~_ Mentoring

N.• 2()()XXX CLC Novel En; illg ('t1I11'SC t lntonnal
- - - - 50 - 50 2 I Interactive SOLearning) - - -

9. 16051X DLC Summer Internship I'mjcct-II - - - - 60 - - 60 - 4 2 Offline SO(Evaluation) -

~().
Total 250 50 100 100 350 HQ 60 1050 14 02 18~ - -

1000006 MAC IDisaster Management 50 10 20 20 100 2 GRADE Online MC_Q
Additional Course for Honours or minor Specialization Permitted to opt for maXllIJUIIJ two additional \..UUI ".:;" for the award of Honours or Minor specialization. .." proficiency m course/subject-includes the welghtagc towards ablhty/skill/competence/knowledge level! expertise attained etc. in that particular course/subject.

MCQ: Multiple Choice Question AO: Assignment + Oral OB: Open Book PP: Pen Paper SO: Submission + Ora)
The minor projecr-I may be evaluated hy an internal committee for awarding sessional marks.

"Compulsory 1"C:.:istration for one online course using SWA YAM/NPTELI MOOC, evaluation through attendance, assignments and presentation )J\G
N(t\~CS)

~\mtI\--_/

~£l--

- --~ -- ------~-~- ~~-~~-~~- __ -~-----------------,---------------'------ _
~~ ~________ '_I_~I!I~"f.B':lrll~ -r--v- -t- _:I\_:_:_I_:::od::_::c:_:o:..:_I'_:_:Ec.:_xa::.:'m.;.::i:.:_:II.o:.:at:.:.:h.:.::III:___

_~~_.T T_I!_r~r~ _ ~.~~~._ f__Lah N_'E_,_C_:_-+ -r- T_he_o_n.,' +-__L_a_h_

Offline I Onlin« IIknd ..d l Online

0-1£' 111",,-

~~st~t
Interactive PP AO MCQ

NEe
Total crcJilEf\

SO M
01 2S W

4.00% Credits I\{ ,J
12 OX 0 I IJ 03

-IX"" , ,n:~ii'y,~ 4.()i)~y.;---- S2.0()'Y" 12.00%

?<L( ~----I) . ~~/ ~

SO
~~~~~.~-~-----~--.~-~_---~~~_--~----..---------+----

Oil
32.00'Yo



----------------------_._-------
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" 'MADHA V 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

: \ Course Code

IT()521M2
-+-------- -------------

Programming in Java (12 Weeks)

Introduction to Operating Systems (8 Weeks)IT0520M 1

IT0523M 1 Computer Graphics (8 Weeks)

* Course run through SWAYAM/NPTELI MOOC Learning Based Platform

)\j\\D~
z->

DEAN (:\CADElvUCS)
M.l.T.S

OR
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1\,1;\1)11;\V lNSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(.\ (;ovt. ,\i<ied LJGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)

Department of Information Technology
Scheme of Evaluation

-
rn
Lah NEC Total Credits
SO SO

OS 01 24
•.33 'Y.. 4.17% Credits %

B. Tech. Internet of Things (loT) V Semester -S. Subject Category Subject Name Maximum Marks Allottl'cI Contact HoursNo. Codc Codc Theory Slot Practical Slot per week.,
End Tcrm Continuous Continuous L T p Mode
Evaluation Evaluation Evaluation Total Total Mode of ofEnd Marks Credits Teaching

~l1dScm. I$Proilcicncy Mid Quiz/ Scm. Lab work Skill Exam.
Exam. in subject Scm. Assignm Exam. & Based

/course Exam. ent Sessional Mini
- ----_ -- Project

I. .' 'O.'iO t HSC Discrete Stl'llctllrl'S 50 10 20 20 - - - 100 2 I - 3 Oftline PI'
j ..._...._._._...._... I

2. '"\_'(),-;(1,1 1)( Data Sciences in loI' ,0 10 20 20 GO 20 20 " 3 - 2 4 llcnded MCQ
...

'I ~~(I:;(), 1)( Thcory of ('OI1lJ1III;JtIon 'II) III 20 20 60 20 20 ;~OO 2 I 2 4 Blended PI', t·· .............-.. .. ..........j-
4. ' ,11';11.' 1)(' Fl1lheddcd S)skill ,I; lol 50 10 20 20 60 20 20 :~OO 3 - 2 4 Blended PI'

+ .. ." -.----_-- i···· .
5. ~ _,t )~().~ 1)( Soli Computing Techniques 50 10 20 20 - - - 100 3 - - 3 Blended PI'I -_- ....._--.
6. n0511() DLC M 'roject-I'" - - - - 60 40 100 - - 4 2 Offline SO

7. 230507 S<:I i . 1'1 Sclf-learning/Prcscnrat ion
- - - - - 40 - 40 - - 2 1 Onli : ancl SOSell~StJldy (SWAYAM/NI'TEL.' MOOel" IV'<;;IIIUllllg

X. 21J0XXX CLC
Novel Engaging Course (Informal

- - - - 50 - - 50 - - 2 1 Interactive SO
f-·- Learning)

9. 23050X DLC Sunl'llCf Jntcrnsh ip Project-It - - - - 60 - - 60 - - 4 2 Offline SO(Evaluation)
Total 250 SO 100 100 ~50 140 60 1050 13 02 18~ -

In. 100000(, MAC IDisaster Management 50 10 20 20 100 2 Online MCQ
I Additional Course for Honours or minor Spccializatlon Permitted to opt for maximum two additional courses for the award of Honours or Minor sneclalization

S proficiency in course/subject-includes the wcightagc towards ability/skill/competencc/knowledge level! expertise attained etc. in that particular course/subject,
MCQ: Multiple Choice Question AO: Assignment I Oral PP: Pen Paper SO: Submission + Oral
The minor prnjccr-I l11a~'he evaluated hv an internal committee for awarding sessional marks.

ComplIlsor~ rq~istl'ation for nne online cnurxc lIsing S\Y,\ YAM/NPTELI MOOe, evaluation through attendance, assignmcnts and presentation
_. .-----~--~-~------

.\Iode "I' !(';!('hing _._. .____ .. ~ __ ~____:I\.:..:·I..:::od:::.:c:....:'(:.:.'f...::E:..::.x.:::an:,::J~ill:.::at:::i(

,:::::::',' ':::::;:,;=l~;iJ"~:;j~~--+··-~::-:I~":~l-~='-Y.="-+- __-=-._=-~..:..~_I~_~_1_C-(~'r4~"-r'~~~-=,~I~:-'-::'-;~~-~~:-',=.• =.:~=--=~-:-:3:

~~--.~~.-~~~~~~
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MADHAV INSTITUTE OF lECHNOLOGY & 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

Course Code

Computer Graphics (8 Weeks)

I00522MI Introduction to Internet of Things (12 Weeks)

I00522M2 Introduction to Operating Systems (8 Weeks)

I00523MI

,':Course run through SWAYAM/NPTELI MOne Learning Based Platform

_N\\_O
~ CS'l\1.'L\N (ACADEMl ,

! '1~"M.1. ._,
GWAUOR

J



••••••••••••••••••••••••••••••••••••MADHAV INSTITUTE OF TECHNOLOGY & SCIEN(~E, GWALIOR
(A Govt. Aided VGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)

Department of Information Technology
Scheme of Evaluation

B. Tech. 111 Information Technology (Artificial Intellig'ence and Robotic i)~!I"lIarl~_~
V Semester r,j m il

Theory Slot per week
s.
1\0.

Suhjl'd
c. 0 (It:

.(':1tl':.!()rvl-Sllil.i~·~iN:I111('
( 'urlc

End Term

60

Practical Slot

Mode of
Teaching

Contact Hours

Continuous
Eva lua ti 0 11 -+-' __ E=-v.c..:"=-h:_c,1':.:.:1t:.:.:io=-I1:.__~

.nd SCI~'.'i)I:;;I~;~llcy Mid Quiz/
l.x.un. in subject Scm. Assignm

/coursc Exam. ent

10

End
Scm.
Exam.

Continuous
Total

t---c-,-----:---,----=--:-:-;----!Marks

L T p
Total
Credits

Mode
of

Exam.

10
MCQ

140501 RSC Discrete Structures 50
--- ----------- -
240501 rx' Data Science usillg I'yll 1011 50

-~-~---- ._._- --- ..

240503 DC Theory of Cumputat ion 50
~-- ..---~--.---

10

20. 20
20 20 60

Minor I'rojcct-l H1)1.("

240507 Seminar/ Sclf-leurniuu/I'rcscnt»: iOIl
Scll~SI\"ly __(5_\V-,"-Y_i\_~I/NI'TI01 M()()(

I)

20 20 60

4 2 Online SO

--,---,-_ ..,-_- -
"lode of Teaching Mode of Examlnatlon

Thcnrv Lab NEC Theorv Lab NEC Total Credits
omn« Online Blended Offline Interactive pp AO MCQ SO SO

-
f--03 __ 12 08 01 12 - 03 08 01 24

1--------
12.50°1., - 5tJ.()()'y', 33.33% 4.17% 5tJ.tJO% - 12.50% 33.331Vo 4.17% Credits %-

pp

pp

PI'

PI'

~nl~Dt ~
M.l.TS .
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f\lADIIAV INSTITUTE OF TECHNOLOGY & SCIENICE, GWALIOR
(.\ (;0\ L .virlcd uce Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)

List of courses to be opted for Minor specialization in V Semester

... """,'

AJOS22M3
- .-- .....-.- ---.----t--.--- ..-------------------------1

Course Code
."" ,,,

AJOS22M2

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

Introduction to Operating Systems (8 Weeks)

Computer Graphics (8 Weeks)

., COIII-se run throllgh SWA Y;\\1/~I'TFI J MOOC Learning Rased Platform

'~i/ ~__3-­
»\-0

DF.Al\ ~\DEl\1lCS)
~..~'r ~:

I", } .....J
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MADHAV INSTITUTE OF TECHNOLOGY & SCIE:r~CE,GWALlOR

(A Govt. Aided VGC 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)rlIl _
Contact Hours

per week

End Tcrm Continuous I Continuous
I Fvaluation Evaluation I End Evaluation
I, nd Scm. Proficicncv Mid Ouiz/ Lab work SkillScm. I
111'\""1' ill subject Scm, Assigllill Exam.' s. Rased

/cour:«: FX"I1l, cnt Sessional Mini
Project! - . -- - ---. ----------t----L--+------+--___,---+--+----f---------I-----j

I ~() 10 20 20 . . - 00 2 I - 3 Blended

3

r- ..---~---.---IS. Subject
i'lo, Code
I

Ie ~-~g-;I(-~.--·y·"--S""u-,'-}-,C-je-c-t-:CN-=-;-lI-n.e-- -

I

Il( ,

20

20
....

1)( )1) 10 20

_\.
..- ..._------

DC Theory of Computut ion
--- ..... _-
50 1027():i()~\

20 4

PP

Mode of
Teaching

Blended

L l' p
Tutal
Marks

Total
Credits

, Mode
of

Exam.

2

PI'

MCQ

20 60 20 20 :!OO 2 I 2 4
f--c -t-··------j-----+--------·--·--·-·- ......·-..------.--+---+-----+---+-----+---+----+---+-----+--+--+---+-----+------+----1
4. 270504 DC Computer Graphics & Multimedia 50 10 20 20 60 20 20 :!OO 2 I 2 4

f· c----·-4----+----+--+---+---+----+----~----~-+-~~_+---~~----4-----1
5. 270505 DC Soft Computing Techniques 50 10 20 20 - - - 100 3 - - 3

Blended

Blended

Blended

PI'

PP

6. 27050(, soDLC Mil Project-I ** _ _ _ _ 60 40 _. : 00 - - 4 2 Online

7. 270507 40 soSeminar/ ISel1 earning/Presentation
Sell~Study (SW AYAM/NPTFlIl\l()()('jll

r i + "2---(J--OX--X-X"'- -+----(-..:--I--~..(-.:· INovel Engaging Course tlnl,;rl11a-I'
Lcnrning)

40 2 Onlineand
Mentoring

50

SO4 2

~~ _. t-: ';::)_ L_:OO 350. 140 60 I~:~)O 122 03 18 ~-O--n--Ili-n'-e-t---M-C--Q----I

Permit led In opt fur maximum two additional courses for the award of Honours or Minor specialization

1)1.(' ISul Internship Projccr-l l
, _ __~11~11J
Total

IO,! Itl()()()()(, " \(' ll~;";I;I~r:~';n;l~c'lllCIlI
\ddilional ('ollrsc for llonnurs or minor Spl'l'iali/.alion

I), 27()~()X 60
-- ..
2S0
Stl

--- - - ---- -------._-------------------_.---------------'

50 2

60

, pl'Ofiril'lIl'\ ill cuurxe/xubjcct-iucludr-, thl' \\l'i~hta~c towards ahility/skill/compctcncc/knowledge level/ expertise attained etc. in that particular course/subject,
\J('(): \1111111'1c- ('llOll'l: OUes111l11 vt ): '\"I~'lllllcllt i ()r,ti 1'1': Pen Paper SO: Submission + Oral
Th(' 1I1i1101'proji-ct-I may he rva lu aurl In:lll iutcrnnl cmu mit tcc for a\\anling scssinnal marks.

"Cnmp ulsnrv I'I'~islranon for nne online cuursc IIsing ,SWA YA:VI/I\PTEIJ MOOC, evaluation through attendance, assignments and presentation

Interactive

Offline

so
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MADHA V INSTITU-TE OF TECHNOLOGY & SCIE1'~CE,GWALIOR

I ! "\ I,

(,\ (;ovl. Ai(kd uce 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

. ',:,,"1' -,

Course Code

AD0523Ml Database Management System (8 Weeks)

AD0523M2 Programming, Data Structures and Algorithms in Python (8 Weeks)

AJ)()52_\M_) Introduction to Internet of Things (12 Weeks)

}j\'v
/' .,LALJE.MICS)

DEAN (ACADEMICS)
M.I.T.S //

('011rst' run through S\\A L\ \1/:\ PTE1,/M00(' Learning Based Platform

~

fl/'
cV,

G\VtJJOR
e.--.)
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MADHA V INSTITUTE OF TECHNOLOGY & SCIEll~CE,GWALIOR

(A (;ovl. 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 Machine Learning)
!J

-,--------~M~axii--lIlulm~M~la~r·k-sA~llI--otted~------~~[s. T--Subject
No.· Code
, Theory Slot

f}rhatch {ldmitted;1l (Icademic session 2()21-22)

I. 2~()5()1

I).

2()()XX\

2.

3.

4.

5.

2X0502

2X0503

2X0504

2X0505

n050(l

7. 2X()S07

Ii.

Category Subject-Name
Code .,

+-_.-_._..._-_._-_.:-.-
DC ID"ta SCience lIsing Python

Practical Slot

Total
Marks

Total
Credits

2

Mode of
Teaching

Blended

Mode
of

Exam.

~-------------,-----------+-----,--------------~
Continuous
Evaluation

End Term Continuous
I<:vulu a I io._n +.__E--cv_a_-,h_1a__t_io_n _l. ..-

IlLI SL·Ill. "l'roficicncy Mid Quiz/
I'X'IIll. 111xubjcct

/cuur:«.

End
Scm.

Sessional Mini

Pro i::.::cc:.:_t--1-_----_+----I---_+_----l-------_l__---------l--------i

Lab work Skill
& Baocd

Contact Hours
per week

Blended

Online and
Mentoring

Interactive

Offline

Pi'

Scm.
Exam

Assignm. Exam.
cnt

,_ ..

1)(· nformation Rcuicval

40

50

60

L T P

40 2

PI'

. --

2S0 SO
I()

iSulnl1lcr Int~rnshil' I'roIL'L't-II .....
nl r Ev.iluntion)

Tolal
-_.

.')() 10 20 20 - - - i 00 2 1 - 3
1-----·--·I--------~-----~-----4-----4--------4------_+------_+----r_--_+_--+_------_l__---------l--------i

50 10 20 20 60 20 20 :~OO 3 - 2 4 Blended MCQ
- t---~------+_--~----~--~------_r----_+------r---r---r--~----~------~----~

1)(' ITheory of Computat ion 50 10 20 20 60 20 20 :~OO 2 1 2 4 Blended PP
-----+~------+------+-----+-----+------~------~-----~----+---~--+_------+_--------__i_----___i

DC IComputer Graphics .'(: Mnltimcdia 50 10 20 20 60 20 20 200 2 I 2 4
.----. ------·-·t~----t--------+__----t__----+__----jt__------+_-----:+-----I---+---_+--_l__------_l__--------_+----~

DC ISoft Computing Techniques 50 10 20 20 - - - ] 00 3 - - 3 Blended PP
-----+----,_---+--~------~---------+----~

IlLC IMillor Project-I ** - - - - 60 40 - 100 - - 4 2 Offline SO
l---------------. j---.-- -..

Seminar/ Is t~lcarnillgil'n:sL"IlI"lioll
Sell-Stlldy (SW;\ YAMiNI'TI-:1! MO()(,)!!

In __ -I J:;"""';;'I\2 ('OIllSC 11111(,1:;-11:1-1CLC 1'~(\Vl" Ld';;''',", .

[l.carning)

SO

50 2 SO

SO60 4
-j-----~.---~~-------~------_+---~--~--__i_ ~

100 100 350 140 60 1050 12 03 18
10. 11111111111(1 \I \( rvLlll"~':1l1Clll 211 2(1 100 2 GRADE I---O-)n-1l1-in1-e-+--M-1-C:--Q-

r \ d ( iIi 0 11a leo III'S(' 1'0r lion 0 II rs ()r III i110 r Sfwd a I iI' a t i()n ~:_-_-_'.__··~·~-=_p-~c-,_--__l_-t_t-_C-(_I-=_t-(_I-~o-p~·-t_--f_·(-I_-r-=_l-l_1L~_I-x_i-=_m-=_U-J~11l_~t-=_w-=_0-._a-_d-_dl-=_iti-=_o-=_nLU_-II_I-=_C-=_O-=_uJr-=_s-=_c~s;-=_fo-)~r_-_t-=_h-=_e-,_a!~'w-=_al-=_r-=_d-_o..L_f'-=_H-=_o-=_n-l_oJ..._u-_r-s_-=_o~r-=_M~~iinl~O)~r'~s-=_pC~ci~a-I_Ii_:__z~_a':':'t_i':':'_O:":'n_-_-_-_.L_-~_:.:._~_::!O'_~_
, proficiency in courvc/subject-imludcs t hc weight age towards ahility/skill/competellce/knowledge level/ expertise attained etc in that particular course/subject.

i\IC(): Muliip lc Choice Qucsti'lIl AO: Assigllment + Oral PP: Pen Paper so: Submission + Oral
The minor projcct-l may be evaluated hy an internal committee for awarding sessional marks.

i, Compulsory registration for one online course using SWAY AM/NPTELI MOOC, evaluation through attendance, assignments and presentation
,~---------------.:----:--::-:=------:-c,-----------------,-----------------::--::-:,---:::-=------:---:--

'\ lode of ·fcachin J Mode of F:xamination.-------_. __ .."._-_--------------
_____ ~__ __:_r_lle.. I.:.LT" _+___:I"',l:::lh:._+-___:N...:._E:.:.,C::::_--+------,.---__:_::=-"r----------t----'I"-'~a:.:;_b

OnlineOffline Blended Offline Interactive PI' AO MCQ so
NEC Total

SO
Credits

01 24 1 It'~
4.17% Credits 0;'.

t '
N1.1.

}J\~
N (ACADEMICS)

fir'
1'.S _/-
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MADHA V INSTITUTE OF TECHNOLOGY & SCIE1~~CE,GWALIOR
(,\ Co\l. Aided lJGC Autnnnrnous Institute& NAAC Accredited Institute Affiliated to nGPV, Bhopal, MP)

Department of Information Technology
.

List of courses to be opted for Minor specialization in V Semester

,r"".". I,

Course

AM0523M I Database Management System (8 Weeks)
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DEPARTMENT OF INFORMATION TECHNOLOGY

DISCRETE STRUCTURES
160511

L T P Total Credits

" I 4.) -

COURSE OBJECTIVES
• 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-I
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.

linit-II
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.

linit-I1I
Introduction and Basic Terminology 0" 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 Cut Trees.

Lnit-IV
Introduction to Discrete :'\ulllcril' Funcuon-. and Generating Functions. Introduction tll

Recurrence Relations and Recursive \ i~\'ii t hms. Linear Recurrence Relations With Constant

Coefficients, Homogeneous Soluriou-. Particular Solutions and Total Solutions.

Unit-V
Introduction to Group, Subgroups. Generations and Evaluation of Power, Cosets and Lagrange' s

Theorem, Group Codes, Isomorphism and xutomorphism. Homomorphism and Normal Suh

Groups, Ring, Integral Domain and Field
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DEPARTMENT OF INFORMATION TECHNOLOGY

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:

CO 1. explain the basic concept of set theory, prepositional logic, graph theory, discrete
numeric function and algebraic structure.

C02. 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.
C04. apply the concepts of studied topics with suitable technique 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.
C06. build analytical skill and interpret applications of engineering beneficial in real time

troubleshooting.
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INFORMATION RETRIEVAL
2705011280501

L T P Total
Credits

2 1 - 3

COURSE OBJECTIVES
• Comprehend types of text analysis, Information retrieval, IR system architecture.

• Able to categorize and filter the information

• Learn the underlying technologies of modem information retrieval system

Unit-J
Introduction: Concepts and terminology of information 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-II
Search engine architecture: Basic building blocks of a modem search engine system.

Mercator: A Scalable, Extensible Web Crawler, Parallel Crawlers, Different Types of

Web Crawler, Page Rank Algorithm.

Cnit-Ill
Language models and Text Processing: Unigram, Bigram language models.

generating queries from documents. Text processing: Text format, Tokenization. Lower

casing, stop word removal. stemming, lemmatization, Language modelling. query

processing and refinement techniques.

Lnit-IV
Basic IR Models: Boolean and vector-space retrieval models, Probabilistic Model:

Ranked retrieval: Text-similarity mcuics: TF-IDF (term frequency/inverse document

frequency) weighting: Cosine similurity.

Unit-V
Classification and Clustering: Classification algorithms over the text data, Evaluation

in Information Retrieval: Retrieval Performance Evaluation Recall, Precision. Mean

average Precision. F-Measurc. User Oriented Measures, Discounted Cumulated (jam
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Introduction to sentiment analysis, Document-level sentiment analysis. Sentence-level

sentiment analysis.

RECOMMENDED BOOKS:

• 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, "Modem Information Retrieval", Second

Edition, Addison Wesly (2011).

• G. G. Chowdhury "Introduction to Modem Information Retrieval", Second Edition,

Neal-Schuman Publishers (2003).

• David A. Grossman, Ophir Frieder, "Information Retrieval: Algorithms, and

Heuristics", Springer (2004).

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

CO1. gain the basic concepts and techniques in Information Retrieval.

C02. explain the issues involved in representing and retrieving documents.

C03. comprehend types of text analysis. lnformation retrieval, IR system architecture. query

processing models and probabilistic models.

C04. process the text data for the purpose of classification.

C05. apply the different evaluation strategies to the retrieved results for computing the

efficiency and accuracy or the information retrieval model.

C06. perform indexing, compression. information categorization and sentiment analysis.
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
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DATA SCIENCE USING PYTHON
160512/240502/270502/280502

'L T p Total Credits

3 - 2 4

COURSE OBJECTIVES

• To provide fundamental knowledge of Data Science.

• To present the basic representation and exploratory data analysis used in Data Science.

• To understand the working of techniques used in Data Science.

Unit-J
Basics of Python Too], Introduction to Data Science, Various Fields of Data Science,

Impact of Data Science, Data Analytics Life Cycle, Data Science Toolkit, Version

Controlling.

Unit-II .
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. Biological Data, Special Data, Social

Network Data, Data Evolution.

unit-Ill
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.

Lnit -IV

Descriptive Statistics: Measures of Center and Spread, Estimation Distributions.

Intcrcntial Statistics: Sampling Distributions. J Ivpothcsis Testing, Probability Theory.

Conditional Probability. Maximizing and \'li11lmi7ing Algebraic Equations, Matrix

Manipulation and Multiplication.

Unit -v
Supervised Leaming: Regression, classification. decision trees, random forest.

Unsupervised Learning: PCA, Clustering. Application of Data Science, Usc Case:
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Consumer Product usage Analysis, Search Engines, Targeting Recommendation,

Gaming etc.

RECOMMENDED BOOKS
• Introduction to linear algebra - by gilbert strang
• Applied statistics and probability for engineers - by douglas montgomery
• Data Science and Big Data Analytics: Discovering, Analyzing, Visualizing, and

Presenting Data - EMC Education
• Python for Data Analysis: Data Wrangling with Pandas, NumPy, and TPython - Wes

McKinney.

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

CO I. define the fundamentals of data science and its importance.

C02. contrast the basics of python and libraries related to data science

C03. classify different types of data analytics

C04. organize the data collected from various sources

COS. analyze pre-processing and data reduction strategies.

C06. create the graphical representation of the data through visualization [001 on various

applications.

----------------------------------------------------------------------------------------------------------------.
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THEORY OF COMPUTATION
160513/230503/240503/2705031280503

L T P Total Credits

2 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-I
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-II
Types of Finite Automata: Non Deterministic Finite Automata (NDFA),

Deterministic finite automata machines, conversion ofNDF A to DFA, minimization of

automata machines, regular expression. Ardcn ' s theorem. Meaning of union,

intersection, concatenation and closure, 2 way DFA.

Unit-III

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 producuons. Chomsky normal form and

Grcibach normal form.

lnit-I\'
Push down Automata: example of PD.~\. detcrmiui-tic and non-deterministic PDA.

conversion ofPDA into context free grammar and \ icc versa, CFG equivalent to PDA.

Petri net model.

Turing Machine: Techniques for construction. Universal Turing machine Multitape.

. n)ultlhead and multidimensional Turing machine. '\-P complete problems. Decidability

);y~ ~011 ~~ \'~ tV ~,
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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:

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

C02. relate practical problems to languages. automata, computability and complexity.

C03. construct abstract models of computing and check their power to recognize the

languages.

C04. analyze the grammar, its types, simplification and normal form.

COS. interpret rigorously formal mathematical methods to prove properties of languages.

grammars and automata.

C06. 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

3 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.

Unit-I
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.

Unit-II
Basic Peripherals and Interfacing: 8212,8155, 8255. 8755, interfacing with LED's,

ADC, DAC, stepper motors and I/O & Memory Interfacing.

Unit-III
Special Purpose Programmable Peripheral Devices and Interfacing: 8253, 8254

programmable interval timer, 8259A programmable interrupt controller and 8257 DMA

controllers. Keyboard and Display Interfacing.

Unit-IV
Serial and Parallel Data Transfer: Serial and Paralic! data transmission, Types of

communication system. Baud rate RS-232C Modern and \ .mous bus standards.

USART ... S251 A.

Unit-V
Introduction to Microcontrollers: 8051 Microprocessor and irs Architectures, Pin

Description. Input-Output configurations, Interrupts. Addressing Modes. An overview

of S051 lnstructicn Set.

----------- --------------------------- ---------------------.-----~o ::;~----- ------------------------------------- 0"
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RECOMMENDED BOOKS

• 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.

• 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:

CO1. compare the architecture and feature of different 16-bit microprocessor interfacing

chips & microcontrollers.

C02. develop programming skills in assembly language of 8086 microprocessor and 8051

microcontroller.

C03. demonstrate the concept of interfacing with peripheral devices.

C04. make use of different interrupts and addressing modes.

cos. design an interfacing for I/O devices.

C06. 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

• 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-I
Introduction to Soft Computing: Soft Computing vis Hard Computing. Basic

models of Artificial Neural Networks, Terminologies of ANNs McCulloch-Pitts

Neurons, Linear Separability, Hebb Network, Supervised Learning Networks:

Introduction, Percept ron Networks, Back Propagation Networks, Radial Basis

Function Networks. Hopefield networks.

Unit-II
Fuzzy Set Theory: Fuzzy Sets. Fuzzy Membership Functions, Operations on Fuzzy

Sets, Fuzzy Relations. Fuzzy rules, Fuzzy Reasoning, Defuzzification: Lernbda-Cuts

for Fuzzy sets (Alpha-Cuts), Lernbda-Cuts for Fuzzy Relations. Fuzzy Inference

System: Introducuon. vlamdani Fuzzy Model, Takagi-Sugeno Fuzzy Model.

rnit-III
Evolutionarv Algol'ithm: Traditional optimization and Search Techniques. Basic

Tcrminologics Il1 (j .\. Operators in Genetic Algorithm, Stopping Condition for

Genetic Algorithm 11\)\\. Classification of Genetic Algorithm. Comparison with

Evolutionary algori thm. Application of Genetic algorithm.

Unit-IV
Introduction to "ature-Inspired Optimization Algorithms: Particle Swann

Optimization (PSO) \Igorllhm. Differential Evolution (DE) Algorithm .. \rt Ificial Bee

~Ett~ltd 0~ ~
~~~~~/
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Colony (ABC) Algorithm, Ant Colony Optimization (ACO) Algorithm, Cuckoo

Search (CS), Firefly Algorithm (FA), Immune Algorithm (TA), 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, PHI.

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

• Neural Networks and Learning Machines-Simon Haykin PH.}.
• 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), eRC Press.

COURSE OliTCO:\IES
After completion of this course, the students would be able to:

CO 1. define basic concepts of neural network and fuzzy systems.

C02. compare solutions by applying various soft computing approaches on a given problem.

C03. develop and train different supervised and unsupervised learning.

C04. classiT~ \ anllu~ 11.1l11reinspired algorithms according to their application aspect.

C05. compare the driel'-'Ile~ of various hybrid systems.

C06. design ~l'1)[" c.impuung model for solving real world problems.
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DISCRETE STRUCTURES
2305011240501

L T p Total Credits

2 1 - 3

COURSE OBJECTIVES

• To perceive the knowledge of basic algebra

• To describe function and its relation

• To familiarize propositional logic

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

• To familiarize the discrete numeric function and generating function

Unit-I
Finite and Infinite Sets, Mathematical Induction, Principles of Inclusion and Exclusion,

Multi sets, Functions and Relations, Binary Relations, Equivalence Relations and

Partitions, Partial Ordering Relations and Lattices, Chains, Pigeonhole Principle.

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

Formula'sj.Validity and Satisfiability of Vo/FFby Quine's Method, Normal and Closure Form

of Prepositional Calculus.

Unit-TTl
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.

Lnit-T\!
Introduction to Discrete "\"UI1lC11C Ft;:,C;]\\);' .md Generating Functions, Recurrence Relations

and Recursive Algorithms. I mc.u Rl'd!ITCnCC Relations with Constant Coc tticicnrs.

Homogeneous Solutions. Particul.u 'H)lllll\)I1, and Total Solutions.

Unit-V
Introduction to Group, Subgroups, Generations and Evaluation of Power, Cosets and Lagrangcs

Theorem, Group Codes, Isomorphism and Automorphism, 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
AHer completion of this course, the students would be able to:

CO1. explain the basic concept of set theory, prepositional logic, graph theory, discrete

numeric function and algebraic structure.

C02. 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.

C04. apply the concepts of studied topics with suitable technique 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.

C06. build analytical skill and interpret applications of engineering beneficial in real time

troubleshooting.
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DATA SCIENCES IN lOT
230502

L T P Total Credits

3 - 2 4

COURSE OBJECTIVES
• To understand the key technologies in analytics for loT.

• To understand the loT data and requirement of analysis.

• To gain practical, hands-on experience with statistics programming languages, tools.

Unit-I
Introduction to Data Analytics: Defining loT Analytics and Challenges: The

situation, Defining loT analytics, ToT analytics challenges, Business value concems,

loT Analytics for the Cloud. Types of Analytics: Streaming Analytics, Spatial, Time

Series and Prescriptive Analytics.

Unit-II
Data Collection: Getting to know your data, Types of Data, Data collection strategies,

Data Pre-processing, Feature engineering with loT data, Exploratory Data Analytics,

Descriptive Statistics, Mean, Standard Deviation, Skewness and Kurtosis.

Unit-III
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.

Lnit-I\'
Strategies to Organize Data for Analytics: Linked Analytical Datasets. Linking

together datasets, Managing data lakes. Data retention strategy. Economics of ToT

\nalytics. Cost considerations for loT analyucs. Thinking about revenue opportunities.

The economics of predictive maintenance example. Data Analytics Life Cycle.

Unit-V
Application of Analytics in loT: ToT based applications, Healthcare, Marketing.

finance, Smart cities, Cyber security. video surveillance, Agriculture and Weather

Forecasting and other domains; Real Time InT based data analysis.

------------------------------------------------------------.~------------------------------------------ .
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RECOMMENDED BOOKS:

• Jojo Moolayil, "Smarter Decisions : The Intersection of loT and Data Science",
PACKT,2016.

• Cathy O'Neil and Rachel Schutt, "Doing Data Science", O'Reilly, 20] 5.
• David Dietrich, Ban)' Heller, Beibei Yang, "Data Science and Big data Analytics",

EMC 2013
• Andrew Minteer, Analytics for the Internet of Things "Io'I" (1 ed.), Packt Publishing,

2017. ISBN 978-1787120730.
• Hwaiyu Geng, Internet of Things and Data Ana1ytics Handbook (1st 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.
C02. classify the evolution, roles, stages in data science projects.
C03. analyze the pre-processing and data reduction strategies.
CO.d.. explain the different data visualization and representation techniques.
COS. evaluate the performance of algorithms in data science.
C06. design the different real time applications of data science in loT.
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Communication facilities on Raspberry Pi (12C. SPI, UART), Interfacing of sensors

4~
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EMBEDDED SYSTEM & lOT
230504

L T P Total Credits

3 - 2 4

COURSE OBJECTIVES
• 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 I/O, timers, interrupts
and interaction with peripheral devices.

Unit-I
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. elSC & RISC Architectures.

Unit-II
Embedded Serial Communication: SPI, SCT (RS232, RS485), I2C, CAN, Field-bus

(Profibus), USB. Communication under loT: loT Protocol: MQTT, CoAP, XMPP and

AMQT, loT Communication Models. ToTCommunication Technologies: Bluetooth,

BLE, Zig-Bee, Zwave, NFC, RFID. ur. \Vi-Fi, Interfacing of Communication

Technologies, Embedded Programming.

Cnit-III
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 instrucuons. PSR instructions, and conditional

instructions.

Lnit-JV
Raspberry Pi: Raspberry Pi board and its processor, Programming the Raspberry Pi.
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Unit-V
Intel Galileo or Edison microprocessors for Embedded System and loT, 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

• Muhammod Ali Mazidi, Rolin D. Mckinlay & Danny Sansey, "PIC Microcontroller
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", Elsevier, 2008.

• S. Monk, "Programming the Raspberry Pi" McGraw-Hill Education, 2013
• John .B. Peatman, "Design with PTC Microcontroller", Prentice Hall, 1997.
• Steave Furber, "ARM system-on-chip architecture", Addison Wesley, 2000.

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

CO 1. define the basic concepts of embedded systems and microcontroller.

C02. explain the 'architecture and advanced features of embedded processors and

microcontrollers.

C03. utilize the PIC/ARM processor registers, instruction pipeline, interrupts and

architecture.

C04. examine the instructions, addressing modes, conditional instructions and programrmng

of advanced embedded processors and microcontrollers.

COS. analvze the architecture". instrucuon- interfacing and applications of Raspberry PI

board.

C06. elaborate the advanced intcl Galilco ,11 Edison microprocessors for embedded :-;y~telll'

for loT.....~ -::r ..~& ;; ~~~
LJ . ..~ \'Ij ~,
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ROBOTICS SYSTEM AND CONTROL
240504

COURSE OBJECTIVES

L T P Total Credits

3 - 2 4

• To learn the fundamentals of Robotics.

• To lean fundamentals of robot kinematics.

• To understand Trajectory planning tool and Interface.

• To working Sensor and Actuators in robot.

• To know about Robotics vision and application.

Unit-T
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.

Unit-II
Kinematics of Robot, Robots as Mechanisms Open and Closed Kinematic Mechanisms,

Matrix Representation and Transformation, Robot Dynamics. Forward and Inverse

Kinematics. Forward and Inverse Kinematics Equations, Direct Vs. Inverse Kinematic

Task.

Unit-lIT
Basics of Trajectory Planning, Joint-Space Trajectory Planning. Cartesian-Space

Trajectories. COl1lll1UOUS Trajectory Recording. Robot End Effectors. Types of End

Effectors. Types of Grippers, Tools and Interface.

Lnit-IY
Sensor and vctuaiors in Robot. Sensors. Type of SCI1~ors. Characteristics of Sensors,

Touch, Force/Moment 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

Polymer .vctuators.
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Unit-V
Robot Vision, Robot Motion Planning, Gross and Fine Motion, Planning Approach,

Intelligent Robot, Biped Walking, Robot Workspace, Internet of Robotic Things and

Component of lort, Algorithm for Intelligent System.

RECOMMENDED BOOKS

• Saeed B. Niku, Introduction to Robotics Analysis, Application, Pearson Education Asia,
2001.

• R. K. Mittal and I. J. Nagrath, Robotics and Control, TMH, 2003.
• Computer Vision: Algorithms and Applications, Richard Szeliski, Ed. Springer, 2010.
• Computational Intelligence, Davis Poole, Alan Mackwath, Randy Coehel, Oxford

University Press1998.

COURSE OUTCOMES

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

CO1. illustrate different basic terms related to robotics and their functions

C02. summarize fundamentals of robot kinematics and control system.

C03. classify different kind of sensor and actuators used in robotics.

C04. explain basics of Trajectory planning in robotics and its end effectors.

cos. know about Robot vision. motion planning and robot application

C06. describe concept of algorithm for intelligent system and internet of robotics things.
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COMPUTER GRAPHICS &MULTIMEDIA
270504/280504

L T pi Total
Credits

2 1 2 4

COURSE OBJECTIVES

• To become familiar with computer graphics techniques and display devices.

• To enhance the proficiency in image representations, 2D and 3D graphics

transformations.

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

Unit-I
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 Panel Display, Refreshing, Flickering,

Interlacing, Resolution, Bit Depth, Aspect Ratio etc.

Unit-IT
Scan Conversion Technique: Image representation, Line drawing: DDA, Brescnhams

Algorithm. Circle Drawing: Mid-Point, DDA, Bresenham's Circle Generation

Algorithm, Ellipse Generation Algorithm, Curves: Parametric Function, Bezier Method,

B-Spline Method.

Unit-III
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 AIglmthm.

Polygon Clipping. Hidden Surface Elimination: Z- Buffer algorithm and Paintcrs

Algorithm, Area Fi11111g.Basic Illumination Models: Diffuse Reflection. SpeL'LIiar

Reflection, Phong Shading. Gouraud Shading, Color Models: RGB. 1'IQ. ('\IY. HSV.

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

System Architecture. Multimedia Applications and evolving technologies. Multimedia
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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

• Sinha and Udai : Computer Graphics, TMH

• Prabhat K. Andleigh, Kiran Thakrar : Multimedia Systems Design, Prentice Hall
Pl~R

COURSE OUTCOMES

After completion of the course students will be able to:

CO I.explore various display devices and applications of computer graphics.

C02. illustrate various scan conversion techniques like line, circle, curve and shape drawing

algorithms.

C03. apply 2-dimensional, 3-dimensional transformations and projections on images.

C04. classify methods of image clipping and various algorithms for line and polygon clipping.

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

COo. summarize various color models, shading methods and multimedia system.
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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 perf 01111 descriptive statistics such as Central Tendency

Measures (Mean, Median and Mode), Measure of Dispersion (Variance, Standard

Deviation), Skewness and Kurtosis.

3. Study of data science libraries such as Numpy, Pandas etc. for Numerical computations

4. Explore about data visualization libraries such as Matplotlib, Seaborn etc. in python.

5. 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 Dataset in

Python.

7. Write a program to implement Logistic Regression model over any Dataset in Python.

8. With the help of classification algorithm, classify any suitable dataset available over the

trusted repository.

9. Implementation of Decision tree using skIearn 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.

----------------------------------~-------------~------\:)~--------------------------------
~ <Ur :p.t:l /' ./8 ~ ~
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DATA SCIENCE USING PYTHON
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LIST OF SKILL BASED MINI PROJECT

List of Micro Projects:

1. Write a python script to demonstrate how to read different types of data sets (.txt, .csv

etc.) from website or disk.

2. Write a python program to calculate the Mean, Median and Mode.

3. Write a script to create a Gaussian curve using python.

4. Draw bar plot and pie plot for any dataset.

5. Write a Program in Python to Join Two Data Frames.

6. Write a python program to find NaN and Null value and replace with any number.

7. Write a python program to calculate Interquartile range (IQR).

8. Write a python program to compute correlation coefficient.

9. Write a python program to calculate the Variance, Standard Deviation, Skewness and

Kurtosis.

10. Write a program to calculate Z-Score for any data.

List of Macro Projects:

I. Write a program to show how to apply normalization and standardization in a given

dataset.

2. Write a program to identify the missing value in any dataset and how to handle and

replace it.

3. Write a program to show one hot encoding 111 any dataset.

-L Write a program to show label encoding ill any dataset.

5. Write a python program to count the frequency of occurrence of a word (Frequency

distributions) in a body of text.

h. \\'rite a python program to draw currclat ion matrix.

7. Write a program to draw residual Plot for any data.

8. Write a program to show various distributions of Data over any Dataset.

9. Write a program to compute weighted averages in Python either defining your OW11

functions or using Numpy. ~:;apr~:mlo:::1t,erPI:;;yeofagiVendata V/ .~
)&' . / e ~.-----w /&y

~.~~~ ~~
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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.

4. Design and implement weather forecasting system.

5. Design and implement customer prediction system.

6. Design and Implement Movie Recommendation System.

7. Designand implement House Rent prediction system.

8. Customer Segmentation- Identify segments of customers to 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, whieh creates issues for the targeted person and it makes them

panic and leads to even violence. Dataset: fake-news kaggle.

10. Cab Pickups Analysis- cab pickup and distribution, time, days when pickup happens

regularly, Dataset: Uber-Pickups dataset.
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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 O's.

6. Design a Program to find zs 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>O.

10. Design a Program to create PDA machine that accept the well- formed parenthesis.

II. Design 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" c"where n>O.

COURSE OUTCOMES

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

CO I. judge various computational models.

C02. construct abstract models of computing.

C03. justify the power of abstract models in computing to recogJ:ize the languages.

C()J demonstrate analytical thinking am! imuirion for problem solving in the related areas.

CO:'. discuss the limitations of computation in problem solving.

C()(1 follo«: set of rules for syntax verification

---------------------------------------------------------------~------------------------------------------
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THEORY OF COMPUTATION
160513/230503/240503/270503/280503

LIST OF SKILL BASEDMINI PROJECT

Note: Use JFLAP (Java Formal Languages and Automata Package) tools.

List of Micro Projects:

1. Study of JFLAP (Java Formal Languages and Automata Package) tools

2. Create Deterministic Finite Automata (DFA)

3. Create Nondeterministic Finite Automata (NFA)

4. Perform Conversion ofNFA to DFA

5. Perform DFA Minimization

6. Design a Program for creating machine that accepts three consecutive one.

7. Design a machine that performs DFA to regular grammar conversion.

8. Design a machine that performs DFA to regular expression conversion.

9. Design a machine that performs Regular expression to DFA conversion.

List of Macro Projects:

1. Design DFA which check whether the given unary number is divisible by 5.

2. Design DFA which checks whether the given number is even.

3. Design DFA for the string that always end with 00 using JFLAP tool.

4. Design DFA which accepts' only those string which start with 1 and end with O.

5. Design DFA which accepts even number of O's and 1'so

6. Design a Moore machine to generate 1's complement of given binary number.

7. Design a Melay machine to generate 2's complement of given binary number.

8. Design a Moore machine \\ hich will increment the given binary number by I.

9. Design a \lela)' machine for the input symbol 0.1,2 and print residue modulo of 7 of

input treated as lL'rIl~lr:number.

List of Mini Projects:

I. Design a machine th~it LIl-.<;~ input ~DF A and coverts it into DFA.

2. Design a Turing Machine that calculate 2's complement of given binary string.

3. Design a Turing Machine. which will increment the given binary number by I.

4. Design a Turing Machine that's accepts the following language a"b"c1 where n>O.

5. Design a Turing \LlL'lline to accept WR where w is any binary string and WR is reverse

of that str: ng.

~onstr~:Ch"~",,,gn,ze~~Signed decimal numb"

~ )&y~v
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7. Construct a machine to recognize string, which ends with Gwalior or Bhopal.

8. Design a machine which accept at least single a followed by at least single b followed

by at least single c.

9. 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.

10. Design a machine 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.

II.Design a machine which accepts the string consist of a & b in which number of a's are

more than number ofb's.

12. Design a machine which accepts the string consist of a & b in which number of a's are

less than number ofb's.

13. Construct a machine for checking the palindrome of the string of even length.
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MICROPROCESSOR & INTERFACEING
160514

LIST OF EXPERIMENTS

1, "Yrite 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

location 'Y' with overlap using 8085/8086 instruction set.

4. Write an assembly language program to arrange set ofS-bit numbers starting at location

in ASCENDINGIDESCENDING order. Display the stored vector in address data field

using 8085/8086 instruction set.

5. 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 division 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. \Vrite 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 8085 8086 instruction set.

10. Write an assembly language program to convert given hexadecimal number into its

equivalent ASCII number ll~l!1gsu.s~ S086 instruction set.

II. \Vrite an assembly language program to convert given ASCII character into its

equivalent hexadecimal number U:;illg SU8S 8086 instruction set.

12. Write an ALP program ll) _!Cc'tl\_'1~lle~lFibonacci series using 8085/8086 instrucuon set.

13. Write an ALP to find the L\clorlal uf a given number using recursive procedure lIslng

8085/8086 instruction set.

14. Write an ALP to separate odd and even numbers using 8085/8086 instruction set.

15. Write an ALP to separate Plh!ll\ e and negative numbers using 8085/8086 instruction

set.

16. Write an ALP to transfer (1: ~l~trlllg III forward direction using 8086 instruction ,,\_'l_____________________________________________. «c ~___________/
~0~ I Dra ~ q H Ll_! ~.WP y~- 'tj/)yJl9,
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COURSE OUTCOMES

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

CO1, differentiate the various types of instructions and addressing modes.

C02. identify the Hex code/ Machine code of instructions in assembly language.

C03. perform interfacing of various peripheral devices and memory with microprocessor.

C04. demonstrate the arithmetic & Logical operation using instruction set of 8086 /8051

microprocessor.

COS. use of 8086/8051 for interfacing with I/O devices.

C06. build the assembly language programs in 8086/8051 to solve real world problems.
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LIST OF SKILL BASED MINI PROJECT

1. Traffic light controller using 8085/8086 microprocessor.
2. Night 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 PPJ.
10. Interfacing 8085/8086 with 8251.
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DATA SCIENCES IN lOT
230503

LIST OF PROGRAMS

1. Explore python built-in modules such as os, random, math and statistics.

2. 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.

3. Study of data science libraries such as Numpy, Pandas etc. for Numerical computations

and data manipulation.

4. Explore about data visualization libraries such as Matplotlib, Seaborn etc. in python.

5. 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 perform Exploratory Data Analysis over any Dataset.

7. Write a program to implement Simple Linear Regression model for any Dataset in Python.

8. Write a program to implement Multiple Linear Regression model for any Dataset in

Python.

9. Write a program to implement Logistic Regression model over any Dataset in Python.

10 With the help of classification algorithm, classify any suitable dataset available over the

trusted repository.



••••••••••••••••••••••••••••••••••••

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

DEPARTMENT OF INFORMATION TECHNOLOGY

DATA SCIENCE IN loT
230502

LIST OF SKILL BASED MINI PROJECT

List of Micro Projects:

1. Write a python script to demonstrate how to read different types of data sets (.txt, .csv

etc) from website or disk.

2. Write a python program to calculate the variance.

3. Write a script to create a normal curve using python.

4. Draw bar plot and pie plot for any dataset.

5. Write a Program in Python to Join Two Data Frames.

6. Write a python program to find NaN and Null value and replace with any number.

7. Write a python program to calculate Interquartile range (IQR),

8. Write a python program to compute correlation coefficient.

9. Write a program to create a data frame usinga list of elements.

10. Write a program to calculate Z-Score for any data.

List of Macro Projects:

I. Write a program to show how to apply normalization and standardization in a given

dataset.

2. Write a program to identify the missing value in any dataset and how to handle and

replace it.

3. Write a program to show binary hot encoding in any dataset.

4. Write a program to show multi class encoding in any dataset.

5. Write a python program to count the frequency of occurrence of a 'Nord (Frequency

distributions) in a body of text.

6. Write a python program to draw correlation matrix.

7. \Vrite a program to draw residual Plot for any data.

8. \Vrite a program to show various distributions of Data 0\cr any [);iU'~'t

9. \Vrite a program to compute weighted averages in Python either defining your own

functions or using Numpy.

10. Write a program to plot a scatter plot and Pivot table of a given data.

List of Mini Proj ects:

I. Consider a11\ f);ll;h\_'[ from online repository to desizn and implement a Price prediction

problem. Ad ~ hr/((''* ~i~ ~-:;' \1NV~~
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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.

Consider any Dataset ofIoT devices and find out important insights from Data.6.

•••
7. Design and Implement weather torecastmg system.

8. Design and implement customer prediction system.

9. Design and Implement Movie Recommendation System.

10. Design and implement House Rent prediction system.

•••
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LIST OF PROGRAMS

1, Introduction to ARM/ RaspberryPi Boards (Installation and Setup)

2, Write a Program to read an analog input and print the voltage to the serial monitor,

3, Write a Program to Control Electronic Appliances using RELAY SHIELD Sensor,

4, Write a Program to detect presence of smoke using Smoke Sensor.

5, Write a program to interface a range sensor with an arduino board and understand the

6: Write a program to interface DHTlI and Range sensor using a single board,

7, Write a program to show sensor data (DHTll, Time, Message, Countdown) on LCD

Display.

8. Write a program to demonstrate MQTT- Publish/ Subscribe concept using loT Device.

9. Write a program to demonstrate the concept ofMQTT- Broker using loT Device.

10. Write a program to send and receive messages to loT Devices using MQTT.

11. Write a program to demonstrate different lot 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. define the basic concept of Embedded System.

C02. describe the basic principles of Arduino programming and IDE.

C03. familiarize with different types of sensors and related systems

C04. design. implement. debug and test programs! systems.

COS. design and develop Smart systems applications.

COG. interface different sensors to embedded boards like arduino
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LIST OF SKILL BASED MINI PROJECT

List of Micro Projects:

1. Write a Program to Blink LED (Tum an LED on and off).

2. Write a Program to demonstrate the use of analog output to fade an LED.

3. Write a Program to count the number of buttons pushes.

4. Write a Program to Control an LED using Button.

List of Macro 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.

3. Write a Program to measure Temperature and Humidity using DRT11 Sensor.

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 lock) and

nodeMCU (as a wireless transmitter and receiver) interfaced to ARM/ RaspberryPi.

2. Design Intelligent water level management system using through depth sensor the ARM/

RaspberryPi alerts the user through call by using GSM module. (NodeMf.U). The

proposed system evacuates the water to a storage tank through a submersible water pump.

3. Design and development of a RFID based Room Automation using microcontroller.

RFID system uses Radiofrequency electromagnetic fields to transfer data from a RFID

tag to identify and track the object This system will apply Radio Frequency technology.

which consists ofRFID Tags. RF Readers with antennas. Arduino. transm.uer- receiver.

and added networking properues to identify and track objects.

4. Design and development of an loLbased smart home automation svsrcm uSing a

microcontroller-based Raspbcrryl'i board and mobile-based Short \ Ie~~age Sen ice

(SMS) application working functionality with Wi-Fi connectivity to establish

communication between the ARivI/ Raspberryl'i module and automated home

appliances.

5. Design and development lruclligcru Automatic Irrigation System using an Raspberrvl'i.

servo motor to control and :'l'lbe the thing in the projects such as sense or measure the

moisture in the soil \VC arc 1I,!ilg <oil moisture sensor. The RaspberryPi sends the signals

l~ ~A -reel frd .-?¥ // ~£y
];?/'~(/p~J I t;)~.~ / ~'> N ~I\~;/~ ~
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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

UNO, 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 GUI.
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ROBOTICS SYSTEM AND CONTROL
240504

LIST OF PROGRAMS

1. Programming a simple Robot on Wheels.

2. Experiments based on Humanoid Robot.

3. Programming a Walking Robot.

4. Line Detection/followers robot.

5. Path detection robot.

6. Obstacle detection and avoidance Robotic vehicle using ultrasonic sensor.

7. Path follower robot.

8. Human following robot using Arduino/Jetson NanolRaspberry-pi.

9. Depth sensing /Edge detection robot using Jetson.

COURSE OUTCOMES

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

CO1. apply programming concept to implement robotics tasks.

C02. understand different hardware component related to robot.

C03. leam about working of humanoid, Wheels Robots.

C04. implement obstacle detection and avoidance problems.

COS. know about working of Arduino/ Raspberry-pi.

C06. implement robotics tasks using Jetson Nano.

~--
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LIST OF SKILL BASEDMINI PROJECT

List of Micro Projects:

1, Introduction to ARC Software,

2, Study about the system calibration.

3. Study of Humanoid calibration parameters.

4. Study of IR sensors.

5. Study of proximity Sensor.

6. Study of communication interface of Arduino.

7. Study of Stepper motor for robotic applications.

8. Study of PWM signals.

9. Study of applications ofPWM using Arduino board.

10. Study of color model in robotic applications.

List of Macro Projects:

I. Humanoid arm calibration in ARC.

2. Humanoid head calibration in ARC software.

3. Line follower characteristics in Tetrix.

4. Perform stop and run operation using Tetrix software.

5. Arduino based sensor interfacing in Tetrix.

6. Arduino based sensor controlling in Tetrix.

7. Arduino based digital sensor interfacing in Tetrix.

8. Vision sensor utility usmg OpenCV.

List of :\lini Projects:

1. Implement a project of C1St line follower robot (PID algorithm).

2. Implement a project or smart robot for face detection Recognition.

3. Implement a project of Remote Controlled robot.

4. Implement a project or Arduino based Smartphone control robot car.

5. Implement a project of color sensing Robot.

6. Implement a project of Greeting Robot.

7. Implement a project of vlaze solving Robot.

8. Implement a project (11 voice controlled Robot.
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COMPUTER GRAPHICS & MULTIMEDIA
270504/280504

LIST OF PROGRAMS

I. WAP 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.

S. WAP to perform translation, rotation, scaling on 2D transformation,

6. "VAP to perform scaling and shear iJlg UII 2D it anslormauon.

7. WAP to implement translation 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 algorithm.

II. WAP to implement 3D rotation about an arbitrary axis.

12. WAP to implement Cohen Sutherland line clipping.

COURSE OUTCOMES

After completion of the course students will be able to:

CO I. understand the basic concepts of computer graphics.

C02. demonstrate scan conversion problems using programming language.

C03. implement the concepts of geometric transformation of 2D and 3D objects.

C04. apply clipping and tilling techniques lor modifying an object.

CO:';. understand the practical implementation u1modelling and rendering.

C06. demonstrate the concept of viewing or 2D objects.

I .
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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.

DEPARTMENT OF INFORMATION TECHNOLOGY

COMPUTER GRAPHICS & MULTIMEDIA
270504/280504

LIST OF SKILL BASEDMINI PROJECT

List of Micro Projects:

3. Draw a triangle with different colors.

4. Draw a circle with multiple colors.

5. Draw two triangles with different size.

6. Draw a rectangle with 45 degree on screen.

7. Draw an ellipse on 45 degree on screen.

8. Case study on the hardware level components available in computer graphics.

9. Case study on the software level components available in computer graphics.

10. Case study on functions available in graphics.h header file.

List of Macro Projects:

1. Design an Indian Flag on screen.

2. Design a Pyramid.

3. Design a House front face.

4. Design a Balloon.

5. Design a Smile face.

6. Design a Rain.

8. Design a Moving a wheel project.

9. Design a Moving a Cycle project.

10. Design a Analog Clock

List of Mini Projects:

1. Writethe code to draw a hut and color it using graphics,

2. 'Write the code to draw concentric circle on screen using graphics.

3. Write the code to draw pie-chart using graphics.

4. Write the code to make a digital clock using graphics. 'k
5. Wnte the code to draw a Rainbow using graphi't,) .• , ./ .~~ .'vP1

~V h"y ~/
~ ~'9r' ~)~~---;t
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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.

---------------------------------------------------------------------------------------------------------------- ~

~N~?~8J hl r
)eJ ~~@y~($~~ 0/

~ V;,t ~/



.1

• • • • • • • • • • • • • •



••••••••••••••••••••••••••••••••••••
MADHA V INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Covt. Aided lJGC Autonomous & NAAC Accredited Institute affiliated to RGPV, Bhopal)

Department of Information Technology
Scheme of Evaluation

R. Tech. ITI Semester 11 ormatioll Technolo

S.
No.

SUbject
Code

I. ~I0002S
2. 21 (J().'21

7.

Category
Code

Subject Name

x. ~(!(\\ \ \

BSC Engineering Malhcm.u irc-I!

DC . ~>_J_~lJ)utcrNctworkx
DC _ Design & ~~;dysis-"I ;\lg£lrilhlllS
DC Computer Graphil's S \lullilllL'di;1

DC Operating SYSIL'IlI

1l1.(' ·T:':I\;;I~~·~;~.\II1I1I1I1::, "f,

..--ts~i,~·,~~,~~i·;1LIl)r"~l'lll:1! 11111

IlI.C I(SW;\Yi\l\i""111 \I<l()( 1
I ......__._..
i\(J\TI En~a:.!illL! ("0111'\1' f 1111'01"111:11
LI ,l·;II:~.l.~I~_g.~

j
'SlIlI1l1l('r 11Iic'11I,11I1' 1""1\ \' IIIII-;I,IIII,_­
Levell (Ev;IIILIII<l1l1-_ ..._-_.__ .._._---

'). .~I(-,(I ~ ,-:

• i

( 1 r

IlI.C

Total

Ill. 3000003 Sciences Environmental l:ngil1l:l'ling
& Skills

Natural

'Iaximum Marks Allotted
.----------.-.----------.---.--------,.------------1

Theory Sint Practical Slot
Hours per

week

20 20
20 20
20 20 60 20 20
20 20 60 20 20
20 20

60 20 20

40

50 50 2 SO

60 60 4 2 SO

100 100 290 100 60 9S0 10 06 14 23

20 20 100 2 GRADE Blended MCQ ISHrs

Total
Marks

L T P

Continuous
Evaluation

End Term
Evaluation

Continuous
Evaluation

End
SkillScm. Lab

Exam. Work & Based

Sessional Mini
Projec

Total
Credits

II. 100000 I MAC ~11~~~1Constilution and Traditional 50 10 20 20 100 2 GRADE Blended MCQ 1.5 HI'S

sPnlficicncy in course/subject - includes the weightage towards ability/ skill/ competency /knowledge level/expertise attained etc. in that particular course/subject
Natural Sciences & Skills: Enginccring Physics / Engineering Chemistry / Envirnnmental Enginecring / Language
('n~dHs of Natural Sciences & Skills will he added in the VI Semester

~CQ' Multiple Chu;cc Qu,"t;o" AO, A";g""""t I Oml 1'1', reo 1"1'"' SO, Subm;ss;on + 0,,1

l ~ -+~--==:.::: Total Credits

SProticic
ncyin
subject
/course

End
Scm.

Mid Quiz/
Scm. Assign
Exam. mentExam

50 10

2S0 50

50 10



••••••••••••••••••••••••••••••••••••

Subject
Code

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

Department of Information Technology
Scheme of Evaluation

B. Tech. TTl Semester (Internet 0 Thi

Category
Code

Subject '\al11c

Maximum Marks Allotted

End Term
Evaluation

Continuous
Evaluation

Hours per
week

Evaluation Total
End

Skill Marks
Scm. Lab L T P
Exam. Work & Based

Sessional
Mini

Project

Mid Quiz/
Scm, Assign
Exam. mcnt

50

-------
II. 200XXX CLC

Novel 'Engaging Course (Informal 50 50 2 SOLcarninu)

9. 2230327 DLC
Summcrlntcrnship Projccl-I (f nxf itulc

60 60 4 2 SO
-------_.- Lpvd)'(I~valll"li"nl __ .

Totar' ..- 250 50 100 100 290 100 60 950 11 05 14 23

I, I:'

Total
Credits

20 1.5 HI'S10 20 100

MCQ

so: Submission + Oral

Blended2 GRADE MCQIu, _,()()()()(), -~.'~:;.:::::~!-[.:I:Vil~;)~!ll~:.~,I~.-I~Il~inL..l.•~11:.g
& Skills '.'

_ ..-- ... _-_._ .•._------_._ ....

lililililOI \1\(' indianCnnSllll1il"",I11IIr:ItI,i,,,,d ::;0 1(1 20 )0
II, Kn(l\\'kd"l' -......... -" ,or,'''"· --_ - .__l_ . _-' ---'- --L__ __L .L__L___J_ __L --L --L__ __L _

'I'rofil'ienn in rllllr~l'!sllhi('c(,-, inrhuh- (Ill' \\ci:.:h(:1j!l' (owants ahili(~:f skill/ competency /knowledgc level/expertise attained etc. in that particular course/subject
'\:11 IIr:1I "Cil'llCl" ,,\: "kills: Enginccri":,: PhI ,ie" Fn:.:im'crinj! Chcmistrv / Environmental Engineering / Language
( rl'dils 01 '\:Itlll:d ""h'ucl's~"SI,il" II ill II!' :,<1111·<1 ill t lu: J SI'IIIl'sltr
;VlC(): Multiple '( 'hoicc Question :\(): :\~sll:!nlllCIII+ Oral 1'1': Pen Paper

r.c:

··--··J.-'--'T···~·

IIS(' il'rllb<Jbitity :'11" [{;"hl,'"1 I'l'l\[',""
-'_:_---.:-"':-~~.=-

DC . ~·(~I1~t'~~'£l:_l'<L·I\\,"k,.\1"(11(1",,1,
DC _._r?_c_:;ig'r~~,.A_llal"I'"I \I",lI'lll"Il'
DC ComputcrGraphus ,', x lultimcdi.:

DC Operating'S, ,IL'lll
----~-~-
~~~_(' [)l'si~~i1'ilnd_~I_:ilillkillgI :1[,

DLC Self-learning I'rCSL'I11:lllll"
(SWAYAM/NI'TII !I\.I()( I( 'I

10(1 Blended2 1.5 HrsGRADE

Total Credits



•••••~ ••••••••••••••••••••••••••••••
MADHA V INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Covt. Aided lJGC Autonomous & NAAC Accredited Institute affiliated to RGPV, Bhopal)

Department of Information Technology
Scheme of Evaluation

B. Tech. III Semester (b~f'ormation Technology (Artificial [nte .
-----~--------.---

i
S.
'\ I).

'atcgor~'
( 'ode

x.
').

SlIhjl'l"1 ":III1l'

End
Scm.
Exam

so

20
2 1.5 Hrs

50 50 2

Maximum Marks Allotted

Total
Credits

2 so
23

MCQGrade Blended

Total Credits

1.5 Hrs

Hours per
week

-- T--~----..-..-------- --

,,"'l1r:ll I
I O. ;IIIII)I)I)~ Sri('n("L's iEl1virol1l11CI1I:JI 1'11;' 111\'cTlll!'

& Skills t

I II. I ()()(I()()~ I\I,\C _}~_()J:~~~~I~:I~'l'II1l'111 ,\: I 111:111("1111' I() 20 20 I()[I 2 Grade Blended MCQ
~l'rofirielH'~ ill course/subject - includes Ihe wl'ighl:l~~l' towards ahility/ skill! competency /knowledge level/expertise attained etc. in that particular course/subject
Narur: SriCIH'(,S & Skills: EngiIH'('rill~: I'h~sics / Fllgint't'ring Chemistry / Environmental Engineering / Language
Cr . :\alural Sciences & Skills \\ ill ill' adtlnl ill lilt' VI Semester
~ / : Multiple Choice Question AO: l\ssiglllllCllt + Oral PP: Pen Paper SO: Submission + Oral

Continuous
Evaluation

F.nd Term
Evaluation

Continuous
Evaluation Total

MarksEnd
Scm.
Exam.

Lab Skill
W k & Based

o~" Mini
Sessional P .rojec

'I'roririe
ncyin
subject
/course

L T PMid Quiz/
Scm. Assign
Exam. ment

60 60 4

100 100 290 100 60 950 11 05 14

10 20 100



........ , .
f\;lAIHIA V INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A (;ovt. Aided UCC Autonomous & NAAC Accredited Institute affiliated to RGPV, Bhopal)

Department of Jnformation Technology
Scheme of Evaluation

B. Tec.h. III Semester (Artificial Intelligence :(_A~IJ)~alned!DDaltammS!Clfj'e~nl!erml!l!=D!Ji}J

S.
"io.

~lIhj('Cl
Code

• ~I ,,,
-~~_;_~-

End
Scm.
Exam

50
50
50

End Term
Evuluatiun

Maximum Marks Allotted

T

Contact
Hours per

week

250

ficic Mid
Scm.

p

.-~-,~'( I ~ , I

!_"

,;1'('1

Categol'Y
Code Subject .\'lIlIl'

Continuous
Evaluation Tolal

Marks

Continuous
Evaluation

End
Skill

Total
Credits

2

4 2

:2.2 ~:'().) 22
.'"7()'O,

227(U2·-l
227m2';

227032(1

2270327

2(JOXXX

227OJ2X

B<.;('
1)('

Ili,nctc Slrlll'IIII\',··1-..··········-·..·--·
__i<::t:)n:El~t~Li'JLIIII)rh8: l'r()ll)l'(,I,

Design c_'\[ All;I1~'si, {li";\ 1)~(\ri\hlll";
~----.-- . +_-----_

'l)I)~L)~t~~~"Jlllll' S: NI,illlIlIl,d;;1

___ ~~~_~_I~J_'_'Ehillg,
Dcs~1__<:!~~.2·hill~ill,l! 1.;1"

Scm,
Quizl Exam.
Assign

Lab LBasedWork &
Sessional

22
Natur:ITT-' -----­

S.>i~'n~cs!Envir0I1I1H.:nl:l1 1':n,l!llll'l'Iin,l!
& SI"lIs

1 ~l·\(' --lp~oi~:~I-~~-;I;,d,.L'Il11·rll,\( lin.uu.uu: 50
, I . _. . _ .. --. ..__)__ .L I _L_ _j_.__ _l_ J.__J___r___...! .....,L..~ .....,L..__ :...J.__ .__ I

I'nlricicm'Y ill courxc/subjcct - includes t hc wcighlagc tuwarrls ability/ skilll competency /knowledge level/expertise attained etc. in that particular course/subject
\;ltural Sciences 8.: Skills: Engillcl'ring I'h~sirs / Fngilltering Chemisrry Il<:nvironmental Engineering / Language

Ii'. iif '\;IIII;,;d '~(icnc('\ & Skill, \\ iill}\, ;Hlded ill Ihe VI SClll';slcr
\I( '(): 1\llllllpk ('I1(lll'l~ Oucstion .\0: ;\s,i)-!l1ll1el1l I Oral I'P: Pen Paper

Novel ElIga;.:ill:': ('''III'S!' 1I II turnra I
Lcarnir.!_g.L
Slimmer Internship I'lll.lc,·1 I (lllSI itutc
L~cl) ([\';1I1I;lllllIII

Total

50 50

.'iO

---------11 ..-- ------

Grade

II.

50

60 60

tOO JOO 290 tOO 60 950 10 05 14

10 20 20 100 2

10 20 20 100 2

so: Submission + Oral



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

Department of Information Technology
Scheme of Evaluation

B. Tech. III Semester (Artificial Intelligence (AJ) and Machine Learnin

10. I ()()()()(), ~;;;,::;::~~l~,~-::~):,~:nl:i1r:ngilll'l'ring so 10 20 20 100 2 Grade
,-II.: Skills

I L 11)1)1)111)"r \1\( ]r;;:';~~I~~Ill:I,!lllll.l1t s: 111'dI1Clll!! so 10 20 20 IOO---J-2-t---t---t----t-----.,...,.-t---t-l-.S-H-r--s--I

'I'roririflll'\ in course/subject -.-inrlurtes lhe wdghtagc towards ability! skilt' competency /knowledge level /expertise attained etc. in that particular course/subject
\;Ilural Sriclll:t's" Skills: Engilll'l.:ring 1'11.\,il.:s / i<:nginl'ering Chemistry / l(nvironmcntaJ Engineering / Language
( rvilil, of \;lIural Sciences 8.: Skills \\ ill h« added in tile VI Semester
MCQ: Multiple Choice Question ,\0: :\ssiglllllcnt I Oral PI': Pen Paper SO: Submission +Oral

1.SHrs

l-i Maximum Marks Allotted Contact
Hours per

week
End Term Continuous Continuous

s. I Suhjl'et i('at(,~o,'Y: Evaluation Total Total\0, Code Co(k Suhjcl'1 "lame Evaluation Evaluation
End Marks Credits

1'1"0ficic Scm, Lab Skill
L T PEnd Mid Quizl Basedncv in Exam, Work &Sl'IIl,

subject Scm. Sessional

lise
DC
DC
DC ~(lIll2!.IlcrGruphic« .\: ~ll\llil\ll:"i"
DC Internet of Things
DLC

DLC Self-learning Pn:sl.'l\ldli"1\
(SWAYAM!NI'TI'I ~)( )()C)

----- "_-------
CLC Novel Enga;.:ing ('OIlI'S.' (lnlurmal

SO SO 2Lcarnil_!_g}_ ___
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DISCRETE STRUCTURES
227032112280321

L TI P Total Credits

2 I 1 - 3

COURSE OBJECTIVES

• 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-I
Finite and Infinite Sets, Mathematical Induction, Principles ofInclusion and Exclusion,

Multisets, Functions and Relations, Binary Relations, Equivalence Relations and

Partitions, Partial Ordering Relations and Lattices, Chains, Pigeonhole Principle.

Unit-IT
Prepositional Logic. Syntax, Semantics of ATF (Atomic Formula). WFF (Well Formed

Formula 'sj.Validity and Satisfiability of WFF by Quine's Method, Normal and Closure Form

of Prepositional Calculus.

Unit-III
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,

Unit-I\'
Introduction to Discrete Numeric Functions and (j<?l1cr~i:ln::, FU1',·'lc):>. Introduction to

Cocfficicnr-; 11,11l1,)::'l':1l'\11lS Solutions, Particular Solutions and Total Sll!Ull,)I1,

u~it-Y,: ..
Introduction to Group. Subgroups, Generations and Evaluation of Power. CU~l'h and Lagrange's

Theorem. Group Codes. Isomorphism and Automorphism. Homomorphism and "\:o1'111alSub

Groups. Ring.
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RECOMMENDED BOOKS

DEPARTMENT OF INFORMATION TECHNOLOGY

• 1. 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 OUTCOIVIES
After completion of this course, the students would be able to:

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

C02. 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.
C04. apply the concepts of studied topics with suitable technique faced in engineering problems
C05. analyze the set theory, prepositional logic, graph theory, discrete numeric function and

algebraic structure to examine the real world problem.
C06. build analytical skill and interpret applications of engineering beneficial 1I1 real time

troubleshooting.
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COMPUTER NETWORKS
2160321

L T p Total Credits

2 1 - 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.

• Enable Students to deal with various networking probiems such as flow control, error

control and congestion control.

Unit-I
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, Gateway and Modem, Performance Criteria- Bandwidth,

Throughput, Propagation Time & Transmission Time, Network Standardization- OSI

Reference Model & TCP/IP Reference Mode, X.2S.

Unit-II
Physical Layer: Network Topologies- Bus. Ring, Star &Mesh, Line Coding- Unipolar,

Polar and Bipolar, Switching- Circuit Switching, Message Switching & Packet

Switching, Multiplexing: FD\l - Frequency Division Multiplexing. \\,D\1 -

Wavelength Division Multiplexing & TD\'I- Time Division Multiplexing.

Cnit-1I1
Data Link Layer: Introduction. [)e~ign Issues. Services. framing. Error Control. Film

Control, ARQ Strategies. Error Dciccuon and Correction, Parity Bits. Cyclic Redundant

Code (CRC), Hamming Codes. \1AC Sub Layer- The Channel Allocation Problem.

Pure ALOHA, Slotted ALOHA. CSMA. CSMAICD, IEEE 802.3. IEEE N02.4 and

IEEE 802.5.
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DEPARTMENT OF INFORMATION TECHNOLOGY

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

• 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.

COURSE OUTCOMES
After completion of this course, the students would be able to:
CO1. explain the fundamental concepts of computer network.

C02. illustrate the basic taxonomy & terminologies of computer network.

C03. identify various parameter for affecting the performance of computer network.

C04. analyze the concepts of communication using various layer of OSI model.

COS. evaluate the performance of computer network in congestion and Intemet.

C06. design the network environment and applications for implementation of computer

networking concept.

0/
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DEPARTMENT OF INFORMATION TECHNOLOGY

COMPUTER NETWORKS AND PROTOCOLS
2230321/224032112270322/2280322

L T P Total Credits

2 1 - 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

networking.

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

control and congestion control.

Unit-I
Introduction: 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, Cyclie Redundant

Code (CRC). Hamming Codes. \lAC S~:b Layer- (bannel Allocation Problem. Pure

ALOHA .Slotted ALOHA. CSMA .CS\·1ACD. IEEE 802.3. IEEE 802.4 and IEEE

~()~.5. HDLC.

Cnit-III

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. II>Addressing, IPV4, IPV6. Internet

~"Ol Datagram.Fragme:lalion.;;; IG'vli'. ~/ ~'i f.\

)BP~7 ~0 M /~
<: 7 / @,--- "h<



••••••••••••••••••••••
•••••••••••••••

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

DEPARTMENT OF INFORMATION TECHNOLOGY

Unit-IV

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 En-or Control­

Checksum, Acknowledgement, Retransmission, Congestion Control.

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

• Data Communication and Networking, Bchrouz A. Forouzan, McGraw Hill.
• Computer Networks, Andrew S. Tanenbaum. Pearson Education India.
• Computer Networks and Internets, Douglas E. Comer, Pearson India.
• TCP/IP Protocol Suite, B. A. Fourozan, Tata McGraw Hill
• lntemetworking with TCP/IP, Douglas E. Comer, Publisher- PHI, New Delhi
• TCP/IP Illustrated by Richard Stevens. Publisher- Addison - Wesley.

COlJRSE OUTCOMES

:'\ ttcr the successful completion of this course. the student will be able to:

('0 I. explain the fundamental concepts of computer network.

('02. illustrate the basic taxonomy & terminulouics ot computer network protocols.

C()~ develop a concept for understanding advance computer network.

C()..). build the skill ofIP addressing anti routing mechanism.

C05. predict the performance of computer network ill congestion and internet.

C06. 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

2 1 2 4

COURSE OBJECTIVES

• 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.

• To practice their skills 011many 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-II

Divide and Conquer Method: Introduction and its Examples such as Finding the

Maximum and Minimum, Binary Search, Merge Sort, Quick Sort and Strasseri's Matrix

Multiplication and Additional Real World Problems on Divide and Conquer.

Unit-III

Greedy Method: Introduction. Characteristics. Examples of Greedy Methods such as

Single-Source Shortest Paths. Minimum Cost Spanning Trees : Prirnss and Kruskal's

Algorithm. Knapsack Problem, Dijkstra's Single Source Shortest Path Algorithm.

Optimal Storage on Tapes.

L'nit-TV

Dynamic Programming: .Introduction, The.. Principle of Optimality, Examples of

Dynamic Programming Methods such as - Oil Knapsack. Traveling Salesman Problem,

Floyd's All Pair-, Shortest Path. Longest Common Subsequence and Reliability Design.

Matrix Chain \Iultiplication.

~)87Y~ ~ ~~,~f~
/t-~ f ~*~ cyJ
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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

• 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, Robarto Tamassia, Wiley India.

COURSE OUTCOMES
After completion of this course, the students would be able to:
CO1. demonstrate a familiarity with major algorithms and data structures.
C02. idenify important algorithmic design paradigms and methods of analysis.
C03. analyze the performance of algorithms.
C04. compare various algorithm design techniques.
COS. select the design technique to solve any real world problem.
C06. design efficient algorithm using various design techniques.

;-oJ') ;,' "; '.Ij·
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COMPUTER GRAPHICS & MULTIMEDIA
2160323/2230323/2240323/2270324/2280324

L T p Total Credits

2 I 2 4

COURSE OBJECTIVES

• To become familiar with computer graphics techniques and display devices.

• To enhance the proficiency in image representations, 2D and 3D graphics

transformations.

• To develop awareness with various iiiumination, color models and multimedia system.

Unit-I
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 Panel Display, Refreshing, Flickering,

Interlacing, Resolution, Bit Depth, Aspect Ratio etc.

Unit-II
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-III
20 & 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.

lnit-JV
Clipping: Point clipping, Line Clipping. Simple Visibility Line Clipping Algorithm,

Polygon Clipping, Hidden Surface Elimination: Z- Buffer algorithm and Painter's

Algorithm. Area Filling, Basic Illumination Models: Diffuse Reflection, Specular

Reflection. Phong Shading. Gouraud Shading. Color Models: 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

• Sinha and Udai : Computer 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:

CO1. explore various display devices and applications of computer graphics.

C02. illustrate various scan conversion techniques like line, circle, curve and shape drawing

algorithms.

C03. apply 2-dimensional, 3-dimensional transformations and projections on images..
C04. classify methods of image clipping and various algorithms for line and polygon clipping.

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

C06. summarize various color models, shading methods and multimedia system.
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OPERATING SYSTEM
2160324/2230324/2240324

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.

UnitTI

Process Management: Process Concepts, Process States, Process Control Block,

Scheduling-Criteria, Scheduling Algorithms and their Evaluation, Threads, Threading

Issues.

Unit III

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.

Cnit IV
vlemory :\lanagement: Xlain vlcmorv. S\\apping. Contiguous Memory Allocation.

Paging. Structure of Page Table. Segmentation. Virtual Memory, Demand Paging. Page

ReplacementAlgorithms, .Allocation of Frames, Thrashing.

Unit V
Storage Management: Mass-Storage Structure. Overview, Disk Structure. Disk ~

/\ uachrnent. Disk Scheduling. D______
M ~~ AI '~ :-7,t ~L f\~ / wi /~

z~ ~~~~7~
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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

• 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:

CO1. tell the basic concept of operating systems.

C02. explain the working procedure of the operating system.

C03. analyze the various operating system problems and issues.

C04. develop the solutions for various operating system problems and issues.

C05. measure the performance of various scheduling and allocation techniques.

C06. test the working of various scheduling and allocation techniques.

&j~!N~
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INTERNET OF THINGS
2270325/2280325

L T p Total Credits

2 1 - 3

COURSE OBJECTIVES

• To understand basic terminology, concepts, structure and flow ofIoT.

• To understand protocols ofIoT.

• To understand Sensors, Devices & Components.

• To be able LO understand the security issues in 10T.

UNIT I
Introduction to loT and network architecture: Evolution ofInternet of Things (Io'T),

loT Components, Impact of loT. loT World Forum (loTWF) standardized architecture,

Simplified loT Architecture: Core loT 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.

l]]\IT III

Things in loT: Sensor: light sensor, moisture sensor. temperature sensor, etc. Actuator:

DC 1110tor,different types of actuators. Controllers: microcontrollers and their role as a

gateway to interfacing sensors and actuators.

loT Platform overview: Raspberry pi .. -vrduino Board details. Introduction to Arduino

.I0F. Embedded 'C Language basics. Interfacing sensors. LEOs.

C\"IT 1\
Cloud computing in loT: lntroduction :\) Cloud Computing-Definition.

Characteristics, Components, Cloud prox ider: :'vlicrosoli Azure. A\VS. Google Cloud.

UNITV
Security and Future of loT ecosystem: Need of security in Io'T, Privacy for loT

enabled devices, loT security for consumer lin Ices. Security levels. protecting loT
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devices Future loT eco system, Need of power full core for building secure algorithms,

Examples for new trends - AI, ML penetration to loT

RECOMMENDED BOOKS

• loT 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, 20 I5

• Internet of Things: Architecture, Design Principles And Applications, Rajkamal,

McGraw Hill HigherEducation.

COURSE OUTCOMES

After completion of this course, t~e students would be able to:

CO I. develop basic understanding of ToTand its architecture.

C02. compare the communication models and protocols for ToT.

C03. analyze different devices. hardware and software platforms for application in ToT.

C04. discuss the security issues involved in loT.

COS. develop ToTApplications in real world.

----------------------------------------------------------------------------------------------~~----------
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L T P Total Credits

2 2

COURSE OBJECTIVES

• To understand fundamentals of object-oriented programming in Java, including

defining classes, invoking methods, using class libraries, etc.

• To acquire the ability to write a computer program to solve specified problems.

; To be able to usc Java SDK environment to create, debug and run simple Java programs.

Unit-I

Introduction to Java programming: Overview and Characteristics of Java, The Java

Virtual Machine, Installing Java, Java Program Development, Java Source File

Structure, Compilation, Executions. Packages, Package access, Variables and data

types, Conditional and looping constructs, Arrays.

Unit-II

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-III

Extending Classes and Inheritance: Types of Inheritance in Java, Abstract classes

and methods, Interfaces. use of 'super'. Polymorphism in inheritance. Garbage

collection in JAVA.

Exception handling: Try- Catch. Throw. Timms. Finally constructs. The Exception

class.

Cnit-IV

String Package and Multithreading: Operation on String, Mutable & Immutable

String, Tokenizing a String, Creating Strings using String Buffer class.

Cnderstanding Threads: Needs otMulti-Thrcadcd Programming, Thread Life-Cycle.

Thread Priorities and Synchronizing Threads,



••••••••••••••••••••••••••••••••••••

MADHA V INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt, Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)

DEPARTMENT OF INFORMATION TECHNOLOGY

Unit-V
The I/O Package: Input Stream and Output 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

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

CO I. tell the available features in Java programming language.

C02. illustrate Java programming concepts for solving problems.

C03. make use of the Java programming methods for connecting the various databases.

C04. test for bugs in a software application written in the Java programming language.

COS. determine different ways for handling exceptions. memory management, file handling.

i/o management and internet based application development.

C06. build a project for application development using Java programming language.
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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 OOP is an added advantage. A basic understanding of
micro controllers and electronics is also expected.

COURSE OBJECTIVE:

The students will:

• Learn the basics of electronics, including reading schematics (electronics diagrams)
• Leam how to prototype circuits with a breadboard
• 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-I
Introduction: embedded system. Understanding Embedded System, Overview of basic

electronics and Digital electronics. Microprocessor vs Microcontrollcr, Common

features of Microcontroller. Comparison between different types of micro controllers.

Unit-II
Arduino: introduction. Pill Configuration and Architecture, Device and Platform

Features. Concept of Digita] .md .\naiug ports, Arduino Interfacing Board. Introduction

to Embedded C and Arduino Pl.utonu

Unit-III
Basic Concepts and Functions: Arduino data types, Variables and constants. Operators,

Control Statements. Arrays. Functions. Pins Configured as INPUT, Pull-up Resistors.

Pins Configured as Ot'TPLT. llin\1odeO Function, digitalWritc() Function.

analogReadO function .. -\rdUIl1,' Intcrru pts.
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Unit-IV
Arduino Time and Displays: Incorporating Arduino time, delayt) function, delay

Microsecondst) function, millist) function, microst) 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:
I.Arduino 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:

CO I. define the basic concept of Embedded System.

C02. describe the basic principles of Arduino programming and TOE.

C03. familiarize with different types of sensors and related systems.

CO-.\ design. implement. debug and test programs/ system.

CO~ de:-,i~nand develop Smart systems applications.

CO(, build :\rduino board using different sensors.
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ANNEXURE - XI

List
of

Experiments and Skill Based Mini Project
for

Laboratory Courses
B. Tech III Semester

(Batches admitted in 2022-23)
(Information Tecltllology/
Internet of Things (loT/

Artificial Intelligence and Robotics/
Artificial Intelligence and Data Science/

Artificial Intelligence and Machine Learning)
Under Flexible Curriculum

lITEM 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 c. Bubble sort d. Quick sort

e. Merge sort f. Heap sort

2. WAP to implement Linear and Binary Search and analyze its time complexity.

3. WAP to implement Strassen's Matrix Multiplication.

4. WAP to implement Binomial coefficient computation and analyze its time complexity.

5. WAP to implement minimum spanning tree using Prim's algorithm and analyze its

time complexity.

6. WAP to implement Dijkstra's Algorithm and analyze its time complexity.

7. WAP to implement Bellman Ford Algorithm and analyze its time complexity.

8. WAP to implement DFS and BFS and analyze their time complexities.

9. WAP to implement Bucket Sort Algorithm for integer elements.

10. WAP to implement Topological sort algorithm and analyze their time complexities.

COURSE OUTCOMES

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

CO 1. relate the principles of algorithm design in solving problems.

C02. demonstrate basic algorithms and different problem solving strategies.

C03. build creativeness and confidence to soh e non-coni entional problems.

C04. analyze running times of algorithms using asymptoric analysis.

C05. compare various algorithm design approaches for ~oh ing real world problems.

C00. design and implement optimization algoruhrns in specific applications.
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LIST OF SKILL BASEDMINI PROJECT

List of Micro Projects:

1.

2.

3.

4.

Implement the greedy approach for single source shortest path.

Design a program for finding minimum cost tree for traversing all nodes of a graph.

Implement tree traversal techniques like pre-order, post-order and in-order.

Implement the Task Scheduling problem.

Implement the Longest CC!TI!nonSubsequence problem.

6. Find the shortest cycle in a graph.

List of Macro Projects:

1. Implement the movement of knight in 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 = ~s I,s2 sn} of n positive integers whose sum is

equal to a given positive integer d. For example, if S= {I, 2, 5, 6, 8} and d = 9 there

arc two solutions {I.2.6} and {I ,8: .A suitable message is to be displayed if the given

problem 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 vertex pair in the weighted graph.

List of 'Hni Projects:

1. Implement a program for matrix layer rotation.

Implementation 0(\ ertex cov er a Iguri thm.

Implementation of the knapsack problem.

Implement N Queen's problem usmg Back Tracking.

Write a program to calculate the shortest path using travelling salesman problem.

Implement a phone directory application using doubly-linked lists.

Find the maximum clique in a graph

\YAP to implement the spanning tree using kruskal algorithms.

,
-' .

4.

5.

6.

7.

~.

-------------------------------------------------------------~---------------------------



---------------_.

••••••••••••••••••••••••••••.' , ..( 1, .

••••••

MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(A Govt. Aided UOC Autonomous &NAAC Accredited Institute Affiliated to ROPV, Bhopal)

DEPARTMENT OF INFORMATION TECHNOLOGY

COMPUTER GRAPHICS & MULTIMEDIA
2160323/2230323/2240323/2270324/2280324

LIST OF PROGRAMS

1. WAP 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 20 transformation.

6. WAP to perform scaling and shearing on 2D transformation.

7. WAP to implement translation 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 algorithm.

II. WAP to implement 30 rotation about an arbitrary axis.

12. WAP to implement Cohen Sutherland line clipping.

COURSE OUTCOMES

After completion of the course students will be able to:

CO I . understand the basic concepts of computer graphics.

C02. demonstrate scan conversion problems using programming language.

C03. implement the concepts of geometric transformation of 2D and 3D objects.

C04. apply clipping and filling techniques for modifying an object.

COS. understand the practical implementation of modelling and rendering.

C06. demonstrate the concept of viewing of 20 objects.

------------------------------------------------------------------------------~-----------------------
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I. 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.

3. Draw a triangle with different colors.

4. Draw a circle with multiple colors.

5. Draw two triangles with different size.

6. Draw a rectangle with45 degree on screen.

7. Draw an ellipse on 45 degree on screen.

8. Case study on the hardware level components available in computer graphics.

9. Case study on the software level components available in computer graphics.

10. Case study on functions available in graphics.h header file.

DEPARTMENT OF INFORMATION TECHNOLOGY

COMPUTER GRAPHICS & MULTIMEDIA
2160323/2230323/2240323/2270324/2280324

LIST OF SKILL BASED MINI PROJECT

List of Micro Projects:

List ofMacro Projects:

1. Design an Indian Flag on screen.

2. Design a Pyramid.

3. Design a House front face.

4. Design a Balloon.

5. Design a Smile face.

6. Design a Rain.

7. Design a Football.

S. Design a Moving a wheel project.

9. Design a Moving a Cycle project.

10. Design a Analog Clock.

List ofMini Projects:

I. Write the code to draw a hut and color it using graphics.

2. Write the code to draw concentric circle 01] screen using graphics.

3. Write the code to draw pic-chart llsing graphics.

4. Write the code to make a diglt~tI clock using graphics.

5. ,Write the code to draw a Rainbow usiug graphics. ~/ 'H
~f?IQ/4~~~
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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.



,\ tier completion of this course. the students would be able to:

CO I, tell the available features in JaY3 programming language, r
lO:2 illustrate Java programming concepts for soh ing problems, "'~ ,,\

C()~, make use of the Java programming methods lor connecting the various databases, *'~ ~
~ ~'0~t~V;;7~~
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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.

3. Write a program to Demonstrate Type Casting.

4. Write a program to find the number of arguments provide at runtime.

5. Write a program to print Fibonacci series without using recursion and using recursion.

6, Write a program to check prime numbers and palindrome numbers.

7. Write a program to sort an array of elements using bubble sort algorithm.

8, Write a program to sort an array of elements using insertion sort algorithm.

9, Write a non-static function injava that prints the sum of two numbers.

10. Create an abstract class Shape which has a field PI=3.14 as final and it has an abstract

method Volume. Make two subclasses Cone and Sphere from this class and they print

their volume.

I 1, WAP to 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,

13, 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 application that has three threads,

First thread generates a random integer every first second and if the value is even. the

'L'l'lllld thread computes the square of the number and prints, If the value is odd, the third

, thread will print the value of the cube of the number.

COURSE OUTCOMES
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C04. test for bugs in a software application written in the Java programming language.

COS. determine different ways for handling exceptions, memory management, file handling,

i/o management and internet based application development.

C06. build a project for application development using Java programming language.
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LIST OF SKILL BASED MINI PROJECT

List of Micro Projects:

1. To build an Authentication System for user login.

2. Design a Random number generator using function.

3. Calculate the CGPA of students using java application.

4. Implementation of Word Counter using java programming language ..

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.

2. Design a Scientific Calculator using event delegation model of java.

3. 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 implement the Playfair Cipher concept using java programming language.

List of Mini Projects:

1. Develop a java application for implemenrauon of Online Shopping Can.

Apply the basic concept of java applet for designing Tic-Tac-Toe Game.

Create a Java application for implement basic transaction in any Bank.

To manage the attendance of students using Java database Management System-l

), To implement a Java application for conduction of Online survey System

Design a Java application for designing Search Engine

Create a Java application for development of Snake Game.

6.

7.
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LIST OF PROGRAMS

1. Introduction to Arduino Board and Arduino IDE (Installation and Setup)

2. Write a Program to Blink LED (Tum an LED on and off).

3. Write a Program to demonstrate the use of analog output to fade an LED.

4. Write a Program to read an analog input and prints the voltage to the serial monitor.

5. Write a Program to count the number of button pushes.

6. Write a Program to Control ~I! LED using Buucn.

7. Write a program to detect object using IR Obstacle Sensor.

8. Write a program to detect presence of Gas using GAS Sensor.

9. Write a Program to Control Electronic Appliances using RELAY SHIELD Sensor.

10. Write a Program to measure Temperature and Humidity using DHTl1 Sensor.

11.Write a program to detect motion using Motion Sensor (PIR sensor).

12.Write a Program to detect presence of.smoke using Smoke Sensor.

13.Write a Program to play melody with a Piezo speaker.

COURSE OUTCOMES

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

CO 1. define the basic concept of Embedded System.

C02. describe the basic principles of Arduino programming and IDE.

C03. familiarize with different types of sensors and related systems.

C04. design. implement. debug and test programs! system.

COS. design and develop Smart systems applications.

C06. build Arduino board using different sensors.
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LIST OF SKILL BASED MINI PROJECT

List of Micro Projects:

1. Develop a fire detection system with Arduino using the flame sensor.

2. Implement a Traffic light system with multiple-coloured LEDs

3. Design a Gas detection system using gas sensors

4. Design a system with Arduino and Humidity sensor to measure the humidity in your

surroundings

5. 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 of Macro Projects:

1. Monitor the quality of air quality using suitable sensors.

2. Develop an RFID system to read the information of an RFID tag and display the infor­

mation on the Serial monitor

3. use the data received from a temperature sensor to control a DC motor

4. Indicate the object detection from the ultrasonic sensor with the help of an LED.

5. Sound pollution monitoring

6. Control the direction of a stepper motor by programming the Arduino.

7 Develop a system to dim the intensity of light of an LED or Light bulb as the natural

Iiuht intens: tv increases in the surroundin !IS.- - . ~

List of \Jini Projects:

I. Dc\ clop an automatic traffic management system using different sensors.

De. clop an automatic irrigation system with the help of different sensors and actuators

3. Develop an automatic gun firing system using different sensors and actuators.

4. Develop a radar sensing system

5. De. clop a \ oice control bot using different sensors and actuators.

6. Dc , clop a smart billing system using RFID tag~

7. Dc\clnp a smart dustbin using different sensors and actuators.
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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 automation.

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

Department of Information Technology 
Scheme of Evaluation 

                                B. Tech. I Semester (Information Technology) 
(for batch admitted in academic session 2023-24) 

S. 
No. 

Subject 
Code 

Category 
Code 

Subject Name 

Maximum Marks Allotted 

Total 
Marks 

Contact 
Hours per 

week 

Total 
Credits 

Mode of 
Teaching 

 

Mode of 
Exam. 

Duration of 
Exam. 

Theory Slot Practical Slot 

End Term 
Evaluation 

Continuous 
Evaluation End  

Sem. 
Exam. 

Continuous 
Evaluation 

L T P  Lab 
Work & 
Sessional 

Skill 
Based 
Mini 

Project 

End  
Sem. 
Exam 

$Proficiency 
in subject 

/course 

Mid 
Sem. 

Exam. 

Quiz/ 
Assignment 

1. 3160121 DC 
Introduction to 
Information Technology  

50 10 20 20 - - - 100 4 - - 4 Blended MCQ 1.5 Hrs 

2. 3160122 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 
Basic Electrical & 
Electronics Engineering 

50 10 20 20 40 30 30 200 2 1 2 4 Blended PP 2 Hrs 

6. 3160125 DLC IT workshop - - - - 40 30 30 100 - - 2 1 Offline SO - 

Total 250 50 100 100 120 90 90 800 12 04 06 19 - - - 

7. 3000001 
Natural 
Sciences 
& Skills 

  Engineering Physics 50 10 20 20 30 10 10 150 1 - 2 GRADE Blended MCQ 1.5 Hrs 

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. 

$Proficiency 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 Teaching Mode of Examination 

Total Credits 
Theory Lab Theory Lab 

Offline Online Blended Offline PP AO MCQ SO 

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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Scheme of Evaluation 

                                B. Tech. II Semester (Information Technology) 
(for batch admitted in academic session 2023-24) 

S. 
No. 

Subject 
Code 

Category 
Code 

Subject Name 

Maximum Marks Allotted 

Total 
Marks 

Contact 
Hours per 

week 

Total 
Credits 

Mode of 
Teaching 

 

Mode of 
Exam. 

Duration 
of Exam. 

Theory Slot Practical Slot 

End Term 
Evaluation 

Continuous 
Evaluation 

End 
Sem. 

Exam. 

Continuous 
Evaluation 

L T 
 

P 
 

 Lab 
Work & 
Sessional 

Skill 
Based 
Mini 

Project 

End  
Sem. 
Exam 

$Proficie
ncy in 
subject 
/course 

Mid 
Sem. 

Exam. 

Quiz/ 
Assignment 

1. 3160221 DC Data Structures 50 10 20 20 40 30 30 200 3   - 2 4 Blended PP 2 Hrs 

2. 3160222 DC Python Programming  50 10 20 20 40 30 30 200 2  1 2 4 Blended AO 2 Hrs 

3. 3160223 DC 
Database Management 
System 

50 10 20 20 40 30 30 200 2  1 2 4 Blended PP 2 Hrs 

4. 3160224 DC 
Computer System 
Organization 

50 10 20 20 - - - 100 2  1 - 3 Blended PP 2 Hrs 

5. 3100011 BSC 
Engineering 
Mathematics-I 

50 10 20 20 - - - 100 3  1 - 4 Offline PP 2 Hrs 

Total 250 50 100 100 120 90 90 800 12  04  06 19 - - - 

6. 3000002 
Natural 
Sciences 
& Skills 

Engineering Chemistry 50 10 20 20 30 10 10 150 1   - 2 GRADE Blended MCQ 1.5 Hrs 

Summer Internship Project – I (Institute Level) (Qualifier): Minimum two-week duration: Evaluation in III Semester. 
$Proficiency 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 Teaching Mode of Examination 

Total Credits 
Theory Lab Theory Lab 

Offline Online Blended Offline PP AO MCQ SO 

04 - 12 03 13 03 - 03 19 
21.05% - 63.16% 15.79% 68.42% 15.79%  15.79% Credits % 



 
MADHAV 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. I Semester (Internet of Things (IoT)) 
(for batch admitted in academic session 2023-24) 

S. 
No. 

Subject 
Code 

Category 
Code 

Subject Name 

Maximum Marks Allotted 

Total 
Marks 

Contact 
Hours per 

week 

Total 
Credits 

Mode of 
Teaching 

 

Mode of 
Exam. 

Duration 
of Exam. 

Theory Slot Practical Slot 

End Term 
Evaluation 

Continuous 
Evaluation End  

Sem. 
Exam. 

Continuous 
Evaluation 

L T P  Lab 
Work & 
Sessional 

Skill 
Based 
Mini 

Project 

End  
Sem. 
Exam 

$Proficiency 
in subject 

/course 

Mid 
Sem. 

Exam. 

Quiz/ 
Assignment 

1. 3230121 DC 
Introduction to Internet 
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 1 2 4 Blended AO 2 Hrs 

3. 3230123 DC Digital Logic Design 50 10 20 20 - - - 100 2 1 - 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 
Basic Electrical & 
Electronics Engineering 

50 10 20 20 40 30 30 200 2 1 2 4 Blended PP 2 Hrs 

Total 250 50 100 100 80 60 60 700 13  04  04 19 - - - 

6. 3000001 
Natural 
Sciences 
& Skills 

  Engineering Physics 50 10 20 20 30 10 10 150 1 - 2 GRADE Blended MCQ 1.5 Hrs 

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. 

$Proficiency 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 Teaching Mode of Examination 

Total Credits 
Theory Lab Theory Lab 

Offline Online Blended Offline PP AO MCQ SO 

04 - 13 02 10 03 04 02 19 
21.05% - 68.42% 10.53% 52.63% 15.79% 21.05% 10.53% Credits % 



 
MADHAV 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. II Semester (Internet of Things (IoT)) 
(for batch admitted in academic session 2023-24) 

S. 
No. 

Subject 
Code 

Category 
Code 

Subject Name 

Maximum Marks Allotted 

Total 
Marks 

Contact 
Hours per 

week 

Total 
Credits 

Mode of 
Teaching 

 

Mode of 
Exam. 

Duration 
of Exam. 

Theory Slot Practical Slot 

End Term 
Evaluation 

Continuous 
Evaluation 

End 
Sem. 

Exam. 

Continuous 
Evaluation 

L T 
 

P 
 

 Lab 
Work & 
Sessional 

Skill 
Based 
Mini 

Project 

End  
Sem. 
Exam 

$Proficie
ncy in 
subject 
/course 

Mid 
Sem. 

Exam. 

Quiz/ 
Assignment 

1. 3230221 DC Discrete Structures 50 10 20 20 - - - 100 2 1 - 3 Offline PP 2 Hrs 

2. 3230222 DC Data Structures 50 10 20 20 40 30 30 200 3 - 2 4 Blended PP 2 Hrs 

3. 3230223 DC Python Programming  50 10 20 20 40 30 30 200 2 1 2 4 Blended  AO 2 Hrs 

4. 3230224 DC 
Database 
Management System 

50 10 20 20 40 30 30 200 2 1 2 4 Blended PP 2 Hrs 

5. 3220202 DC Sensor Technology 50 10 20 20 40 30 30 200 3 - 2 4 Blended PP 2 Hrs 

Total 250 50 100 100 160 120 120 900 12 03 08 19 - - - 

6. 3000002 
Natural 
Sciences 
& Skills 

  Engineering Chemistry 50 10 20 20 30 10 10 150 1   - 2 GRADE Blended MCQ 1.5 Hrs 

Summer Internship Project – I (Institute Level) (Qualifier): Minimum two-week duration: Evaluation in III Semester. 
$Proficiency 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 Teaching Mode of Examination 

Total Credits 
Theory Lab Theory Lab 

Offline Online Blended Offline PP AO MCQ SO 

03 - 12 04 12 03 - 04 19 
15.79% - 63.16% 21.05% 63.16% 15.79% - 21.05% Credits % 



· ' .
(A (;0"1. Aided lJGC Autonomous & NAAC Accredited Institute affiliated to RGPV, Bhopal)

Department of Information Technology
Scheme of Evaluation

B. Tech. I Semester (Information Technology (Artificial I,,____mm_rmma__ 1IllD1lIJ

End
Scm.
Exam.

Mux uuum Marks Allotted

TIl!'or~' Siol Practical Slot

Continuous
Evaluation

S.
:'110.

SlIhj('('1
CiHIl'

( '"h.-gory
Co(k

End Term
I';valuation

Continuous
Evnluation

\ ,Suhj('t'I i\aml'

Skill
Based
Mini

Project

Lab
Work &
Sessional

E, uI $I>rnficicncy Mid
Scm. in subject Scm. Quizl

Exalll /cnurse Exam. Assil(nmcnt

10

so 100 100 80 60 60

Total
Marks

T

Contact
Hours pCI'

week

L

700

1.5 Hrs

13 04 04 19

h, 11111111HII'~:~;:;,;;~Eg,"=H'" l'hvs« , III 20 20 30 10 10 ISO 2 GRADE BI,nd'" MeQ 1.5 H,',

l nrlurtion pro:.:ralllllle ofthree.weeks (1\1('): Physical activity, Creative Arts, Universal Values, Literary, Proficiency Modules, Lectures by Eminent People, Visits to local Areas,
'.' Familiarization to anch & Innovations.

'I'roficicnq in course/subject - includes the weightage towards ability/ skill/ competency /knowledge level/expertise attained etc. in that particular course/subject
Natural Sciences & Skills: Engine{'ring Physics / Engineering Chemistry / Envirunmental Engineering / Language
Credits of Natural Sciences & Skills will he added ill till' VI Semester
MCQ: Multiple Choice Question AO: Assignment + Oral PP: Pen Paper SO: Submission + Oral

~

Z

~~~/~

Total Credits
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(A Govt. Aided VGC Autonomous & NAAC Accredited Institute affiliated to RGPV, Bhopal)
'Department of Information Technology

Scheme of Evaluation
B. Tech. II Semester (Information Technology (Artificial Intel

Theory Slot Practical Slot

End Term Continuous Continuous
S. Subject Catego Evaluation Total
No. Code Code Subject Name Evaluation Evaluation MarksEnd

sProlieie Sem. Lab Skill
End Mid Based
Scm. ncy in Scm. Quiz/ Exam. Work & Mini
Exam

subject Exam. Assignment Sessional Project/course- --_._-- ---

I. 2240221 DC Discrete Structures 50 10 20 20 100

2. 224()222 DC Data Structures 'i() 20 40 30 30 200

.1. 22'4(122" DC Python I'ro,!r;111l11l111" 'ill 20 40 30 30 200

4. )',jl)",1 DC '.() 2(1
!_lg~_I~ll')l!Sy\klll

:'. 2221121)~ 1)( Tccilll(ll(,!!\ 5(1 20

Total 2~O SO 100 100

Maximum Marks Allotted
Hours per

week

4

2

L T P

3

2

Total
Credits

3

2 4

2

Total Credits

Natural
6. J(I(I()()()2 Sciences Engillccri,ll,f! (h:llliSlrY.11 <o I () 2() 20 30 10 10 150 Blended MCQ 1.5 HI'S

& Sldlls
- -- ... - ~'----

Induction programme of three weeks (i\ IC): Physical activity, Creative Arts, Universal n Values, Literary, Proficiency Modules, Lectures by Eminent People, Visits to local Areas,
Familiarization to anch & Innovations.

- --~------- ------- - - - -------_-----_----
'Proficiency in course/subject - includes the weightagc towards ability/ skill/ competency /knowledge level/expertise attained etc. in that particular course/subject
Natural SCiCIlCl'S& Skills: Enginecring Phvxics / Enginc('ring Chemistry / Environmental Engineering / Language
Credits or Natural Sciences & Skills will he added in the VI Semester
MCQ: Multiple Choice Question AO: Assignment + Oral PP: Pen Paper SO: Submission + Oral



· : .

S.
\io.

Subject
Cod('

I. 227()121

227()122
227() 12:1

2250100

2100022

(A (;ovt. Aided VCC Autonomous & NAAC Accredited Institute affiliated to RGIlV, Bhopal)
Department of Information Technology

Scheme of Evaluation
B. Tech. I Semester (Artificial Intelligence (All) and Data Science

DC

T()~t,d . 50 100 80 60 60 700 13 04 04 19

)00(1001r~~~:;I:HE"gm;'~'~Physics 10 20 20 30 10 10 150 2 GRADE Bl"d¢d MCQ 1.5H"

Induction Jl~·(lgn;·;;;·I~~~-·~;/;h.~~~~c~"~l'ks(MC): I'h~'sical activity, Creative Arts, Universal Human Values, Literary, Proficiency Modules, Lectures by Eminent People, Visits to local Areas,
_ FanJi.~i:lri~!.!ion_t_o_Dcpt.lBranch & Innovations.

'I'roncit'lJc~ in courxc/subj cct>- includes the wdghtage towards ability! skilll competency /knowlcdgc level/expertise attained etc. in that particular course/subject
\alural Sril'IHTS 8.: Skills: Enginnring Phvxicx ,' [I:nginecring Chemistry / Environmental Engineering / Language
{ i, dii "I '\;l1m <11Sciences S: Skill, \.\ ill be added in the 'VI Scmevter
"C(): f\lulllJllc ('hl)il'l~ Question AU: ..\"ignl1lcn1 I Oral OR: Open Book PP: Pen Paper SO: Submission -- Oral

Caf(~gtH·y
Code

Introdiut iun III '\ 1II'IIl 1:11
lntclligcncc (I:: 1):11:1
Science
Computer I'rogr;lll1l1l1llg
..-~-.~.--
Digital l.ogic I )CSlgll .

-- --_.- --~-~---
'LinearAlgebra

FSC ... Basic Elccuicnl &
" <", Electronics J::ilgilleerlllg

Maximum Marks Allotted Contact
Hours per

weekThcory Slot Practical Slot

Total
Marks

Total
Credits

Continuous
Evaluation·I':nd Term

Fvuluntinn
Continuous
Evaluation ~~nd

Scm.
Exam.

TL PSkill
Based
Mini

Project

100 4 4

Lab
Work &
Sessional

~
\j '~

~

~~p~\-!!

End
Sl'l1I.

V\;J1l1

~PJ'Oficit'ncy
in subject

Mid
Scm. Quiz/

;\ssi~nJ1Jcnt

Total Credits

~/

~~~~
("V"l rr'ro_/ _
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Suhjcr r
Codl'

S,

'O~

2270221I.

(A CClVt. Aided UGC Autonomous & NAAC Accredited Institute affiliated to RGPV, Bhopal)
Department of Information Technology

Scheme of Evaluation
B. Tech. II Semester (Artificial Intelligence (,11) and Data Science

( 'atq:ory
Code Subject Nu nu-

Maximum Marks Allotted
~-~---~.----~---~---,-------------

Theory Slot Practical Slot

Continuous
Evaluation

40 30

90

Contact
Hours per

wcck
Continuous
Evaluation Total

End Mark!;
Scm. Lab Skill L T P
Exam. Work& Based

Sessional Mini
Project

Mid
Scm,
Exam.

Quizl
Assignment

Total
Credits

20 20

40

40

120

30

30 3020 20

1'~Il"Term
Evaluation

1'~lId 'Proticil'

Sl~III,
ncyin

Exam
subject
/course

10

10

10

10

50 10

250 50

DC 200 3 2 4

200 2 2 4 2 Hrs

200 2 2 4 2 Hrs

100 2 3 2 Hrs

100 3 4 2Hrs

800 12 04 06 19

2020 30 30

20 20

20 20

90

(J, r~:I()(~2~1~'::~:=:IE".g'"""'" g (I"",~,,;~y 51i 10 20 20 JO 10 10 150 2 GRADE Blended MCQ 1.5 Hrs
I & S k i11.~~...~~~~~~__~_.

lmlucf iun pl"Ogralllllle ofthree weeks (~I(,): l'hvsicul nctivltv, Creative Arts, Universal Human Values, Literary, Proficiency Modules, Lectures by Eminent People, Visits to local ArC!IS,

Familiarization to n .IBrancll & Innovations.
'Proficient' in cuu rsc/subj cct - inclurlrs the \\cighlage towards ability/ skill/ competency /knowledge level/expertise attained etc. in that particular course/subject
'alural Scil'IH"l'S ,\;.:Skills: Engilll'lTillg 1'11\ sics! t-:lIgint~cring Chemistry I Environmental Engineering I Language
( rcdits it! '\alllr:ll Sciences & Skills \I ill Ill' :added in the VI Semester
MCQ: Multiple Choice Question AO: ;\ssignl1lcnt + Oral OB: Open Book PP: Pen Paper SO: Submission -- Oral

DC Operating System

Probability and
Random Process

100 100

ESC

Total

Total Credits
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J j ,

(A (;ovt. Aided lJGC Autonomous & NAAC Accredited Institute affiliated to RGPV, Bhopal)

Department of Information Technology
Scheme of Evaluation

B. Tech. I Semester (Artificial Intelligence (AI) and Machine L--.--mm_~ _~~., '

Maximum Marks Allotted Contact
Hours per

Theory Slot Practical Slot week

S. Subject End Term Continuous
Continuous Total Total, Subject Nunn-

No. Code Evaluation Evaluation
Evaluation Marks CreditsEnd

Scm. Lab Skill L T P$I'rntieicney Mid Quiz/ Exam. Work & Based
in subject Scm. Assignment Sessional Mini

, '
" .: /course Exam. Project.---_._-----_._

Introduction lu
I. Intcl ligcncc 8: VLIl.'IIIIh' 'ill 10 20 20 100 4 4

I_::~;:r!ji~lg
2. Cti'lllp'lller I'rugr;llllllling

-.-----_._-_ .. _-_ .._

~. 22:-\1112.' DC Digital Logic Ik,ign
Linear i\ Igchr;1

"'\' -ii-i;~il-~:Iectrical 8:
ESC Electronics 1':lIglllCcrilig-_----

Total 50 tOO tOO 80 60 60 700 13 04 04 t9

-:J~O(JO()() Il~~:~;:: '''g;'_lC~~111_-_b'Physics I () 2(1 20 30 10 10 150 2 GRADE Blended MCQ 1.5 Hrs
& Skills, , , '----- -,,--,_ -_- ..__ ..,.__ ._- ------

Induction IIrognllnm~)orthree weeks (MC): Physical activity, Creative Arts, Universal uman Values, Literary, Proficiency Modules, Lectures by Eminent People, Visits to local Areas,
Familiarization to t.lBranch & Innovations._ .... _ .._._---_._ -..------.~..-.. - ----._. __ .._._-_._-

'Proficiency in course/subject ~ includes t11(.'weightagc towards ability/ skill/ competency /knowledge level/expertise attained etc. in that particular course/subject
Natural Sciences & Skills: Engine(.'ring I'h~sirs / Engilll~tring Chemistry / Envirunrncnral Engineering I Language
('!'edil .. of Natural Sciences S: Skills \\ ill he added ill the V] Semester
MCQ: Multiple Choice Question ;\0: Assignment + Oral OB: Open Book PP: Pen Paper SO: Submission -I- Oral

Total Credits
Blended
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,

(A Covt. Aided UGC Autonomous & NAAC Accredited Institute affiliated to RGPV, Bhopal)
Department of Information Technology

Scheme of Evaluation
B. Tech. II Semester (ArtificialIntelligence (AI) and Machine Lear-__JI_r11!1llII _

-~_- -_--_-_--,----~------.-

Maximum Marks Allotted

40

40

40

120

30

Practical Slot

L T P

Total
Marks

Contact
Hours per

week

Total
Credits

Continuous
Evaluation

End SkillSem, Lab
Exam. Work & Based

Sessional Mini
Project

~

.~~

200 3 2 4

200 2 2 4

200 2 2 4

100 2 3

100 3 4

800 12 04 06 19

ISO 2 Blended MCQ I.SHrs

30 30

30 30

30 30

90 90

10 10

Theory Slot

S. Subject Category I':nd Term Continuous
:'110. Code Codc Subject Name Evaluation Evaluation

End 'Proticie Mid
SCIlI.

ney in Scm. Quiz/

EX:Im
subject

EX<Im,
Assignment

/cnurxc

I. 1 ':\11." I DC ~(I 10 20 20

1. 2.:':-;11.:'22 D(' SO 10 20 20

J. 22i'1l.:'2' DC :'\(1 10 20 20

4, 22X0224 DC 10 20 20
--~--

5, 22S0106 10 20 20

Total 50 100 100·~--lNatural3000002 Sciences Engineering Chemistry 10 20 20
& Skills

-_._-_.... _ ..__ ... _ .... -.-~--.,--..._
lnduction programmc of three wcck« 0\1( '}: I'h~'sical al'1idty, Creative Arts, Univcrsul uman Values, Literary, Proficiency Modules, LCctUl'CSby Eminent People, Visits to local Areas,

Familiarization to t.lBranch & Innovations,
------------- ----,_---_------ ---~-----.-----.---

'I'rofic.ienc~' in course/subject - inrhnlc« the wt'ightage towards abilityl sldlJ/ competency /knowledge level /expertise attained etc. in that particular course/subject
'alllral Sciences So.: Skills: Enginecrillg (,h)sirs! Fllginl'cring Chemisrry / Envirnnruenral Engineering / Language
( ndih of "diur:i! S";"nu's Sc Skilh wil l he :l(ldcd ill thl' VI Semester
'1(,<): Multiple Choice Question ;\0: ;\ssignJ1h:J1t - Oral OB: OpeJ1 Book PP: Pen Paper SO: Submission -- Oral

Total Credits
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MADHAV INSTITUTE OF.TECHNOLOGY & SCIENCE, GWALIOR
(AGovt. Aided UGC Autonomous & NAACAccredited Institute Affiliated to RGPV, Bhopal)

DEPARTMENT OF INFORMATION TECHNOLOGY

INTRODUCTION TO INFORMATION AND TECHNOLOGY
2160121

L T P Total Credits
4 - - 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 Technology in sociai media analysis, mobiie
\

and loT analysis, time series analysis, artificial neural networks and other machine learning

models.

Unit I
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: Introduction,

Privacy, Security and Integrity of Information. Disaster Recovery, Intellectual Property

Rights, IT Projects in India.

Unit II
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 Infrastructure for Data Transfer and Governance. internet Society. Regulation of

Cyberspace, Concept ofCyber Security, Issues and Challenges ofCyber Security.

Unit III
Introduction to Social Networks: Types of Social vlcdia. Social Media Platforms. Social

Media l'v1onitoril~g,Hashta?, Viral Content, Social ,\lcdia Marketing, Social Media Privacy.
. .' -' ; "~ ,- - :.... . '__ .' ; : ., ," :._ ~:;' ("

Challenges. Oprortu;~ities _alldPitfalls in Online Social Network, Security issues Related to
. - - . - -

Social Media, 'Flagging and:Reporting.of Inappropriate Content, Laws Regarding Posting

or Inappropriate Content, Best Practices for the use ut Social \leclia.
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(AGovt. Aided UGC Autonomous & NAACAccredited Institute Aff:tliated to RGPV, Bhopal)

DEPARTMENT OF INFORMATION TECHNOLOGY

Unit IV
E-Commerce and Digital Payments: Definition ofE- Commerce, Main Components ofE-

Commerce, Elements of E-Commerce Security, E-Commerce Threats, E-Commerce

Security Best Practices, Introduction to Digital Payments, Components of Digital Payment

and StakeHolders, Modes of Digital Payments- Banking Cards, Unified Payment Interface

(UPI), E-Wallets, Unstructured Supplementary S71-viceData (USSD), Aadhar Enabled

Payments, Digital Payments Related Common Frauds and Preventive Measures.

Artificial Intelligence: Introduction, History of AI, AI Problem, Approaches, Goals,

Purpose, Scope, Terminology, and Application Areas, Industrialization and its Impact

Cyber-Physical System, Evolution of Industry, Data Availability, Relation Between

Artificial Intelligence, Machine Learning, Deep Learning and other Related Fields.

RECOMMENDED BOOKS

• Artificial Intelligence A Modem Approach by Stuart 1. Russell 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 Commerce by Elias M. Awad, Prentice Hall of India Pvt Ltd.

• Cybcr Laws: Intellectual Property & E-Commerce Security by Kumar K, Dominant Publishers

• E. Alpaydin. Introduction to Machine Learning (3rd cd.). PHI, 2015. ISBN 978-8120350786.

COURSE OUTCOMES

After completion of the course students would be able to:

CO I. define basic concepts of Information Technology.

C02, understand the role of IT professional

C03, exanunnu; the cvber space and cyber crime

CO-1, 1t11f.: the' :"!\,> and opportunities of individual towards the online social media

C05, reflect the applications of Al and ML for solving the problems ll\ cr the real world problems.

. --------------------------------------------- --------------- ----------------------------------------------------------------- ----------- ---- ~

.' ;~1'~~ f':h ~ J~-l\
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MADHA V INSTITUTE OF TECHNOLOGY & SCIENCE, GWALIOR
(AGovt. Aided UGC Autonomous & NAACAccredited Institute Affiliated to RGPV, Bhopal}

DEPARTMENT OF INFORMATION TECHNOLOGY

INTRODUCTION TO INTERNET OF THINGS (loT)
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 Internet of Things.

Unit I
Internet of things (Io'T): Introduction, Evaluation ofIoT concept, Definition, Key features

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

Unit II
IoT Applications, loT application structures and driver technologies : collection,

transmission, processing, managing. utilization phase, Telematics and Telemetry,

Telematics vs ToT, Machine-to-Machine communication, M2M vs Io'T, ToE, IIoT, V2V,

V2X.

Unit III
IoT hardware and software, Study of IoT Sensors. Actuators, Wearable electronics,

Standard devices, Concept of Cloud. Edge. Fog and Roof computing in Io'T, Introduction

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

Tvpes of data transmission. Io'T communication models : Device-to-Device, Device-to

Cloud. Device-to-Gateway, and Back-End nata-Sharing. ToT Connectivity and

\If anagcment.

L'nit IY
Introduction to Internet and Networking Protocol. IoT protocols. Types of IoT Networks.

Introduction of WSN, RF wireless sensors, RHO .. Wif i, Bluetooth, IP Based Cellular

Networks & 3G, 4G.
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UnitV
loT Challenges: Interoperability, Precision, Data volume and scalability, Intemet

connectivity, loT Security: Security vulnerabilities in overall loT system, Security

vulnerabilities at different layers of loT architecture, loT Privacy and Trust,

Standardization gap.

RECOMMENDED BOOKS

• Intemet of Things from Hype to Reality, The Road to Digitization, Ammar Rayes and

Samer Salam, Second Edition, Springer

• Internet of Things (loT) Technology, Economic View And Technical Standardization,

Etienne Schneider, Version 1.0, ILNAS

• Intemet-of- Things (Io'T) Systems Architectures, Algorithms, Methodologies, Dimitrios

Serpanos and Marilyn Wolf, Springer

• Data Communications and Networking, Behrouz A Forouzan, Fourth Edition, McGraw

Hill Education

COURSE OUTCOMES

A fter completion of the course students would be able to:

CO 1. explain basic terminology of Internet of Things.

C02. illustrate the role of communication in IoT.

C03. identify and use various protocols devices that are used in ToT.

C04. classify networking. cloud and fog computing concept for data management.

C05. investigate challenges. security and privacy.

C06. discuss different loT enabled techniques behind interaction between things.

-------~~--~-------------------:;:-~---------------

_;y; :fodl rc 'J,----~; -~ ~ ~ ~
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INTRODUCTION TO ARTIFICIAL INTELLIGENCE
2240121

L T p Total Credits

4 - - 4

COURSE OBJECTIVES
• To provide the most fundamental knowledge to the students so that they can understand

what the AI is.

• To present the basic representation and reasoning paradigms used in AI.

• To investigate applications of AI techniques in intelligent agents, expert systems, artificial

neural networks and other machine learning models.

Unit I
Artificial Intelligence: Introduction, History of AI, AI Problem, Approaches, Goals,

Purpose, Scope, Terminology, and Application Areas, Industrialization and its Impact

Cyber-Physical System, Evolution of Industry, Data Availability, Relation between

Artificial Intelligence, Machine Learning, Deep Leaming and other Related Fields.

Unit II
Conventional Vs Machine Learning Programming, Data/Information/Knowledge, Type of

Data: Structure, Non Structure, Semi Structure. Images, Video, Temporal, Real Time. etc,

Data Types: Categorical/Nominal/Ordinal, etc ... , Data Types Conversion, Model,

Algorithm, Model Development Life Cycle, Learning, Training, Testing, Validation,

Importance of Data, AI Tools for Implementation .

Unit III
Introduction to Machine Learning: Basic Concepts of Machine Learning, Types of

Learning: Supervised. Unsupcrx iscd and Reinforcement Learning, Categorical and

Continuous Data, Skewness and Correlation. Regression Analysis Vs Classification.

Introduction to Optimization: Evolutionary Algorithms, Genetic Algorithms: Basic

Concepts, Optimization, Need for Optimization. Membership Functions.

Unit IV
Introduction to Intelligent Agent Characteristics and functionalities, Introduction to Expert

S, stern. Rolesof ExpertSystems.Log" ,InU RM"~~mdUCI;on [0 Logic.H",':J. ~

W' wi ~
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of Boolean Algebra, Logic Gates, Propositional and Predicate Logic: Interpretation of

Formulas, Syntax and Semantics of an Expression, Inference Rules.

UnitV
Artificial Intelligence in Real World: Speech Processing, Natural Language Processing,

Planning, Engineering and Expert Systems, Fuzzy Systems, Models of Brain and Evolution,

AI 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 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 Intelligence.

C02. relatevarious computer components used in Artificial Intelligence.

C03. identify different logical and reasoning techniques used in AI.

C04. analyze the general approach of optimization, intelligent agent and expert system.

C05. analyze the general approach of machine learning.

C06. build AI enabled intelligent procedures for solving real world problems.
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INTRODUCTION TO ARTIFICIAL INTELLIGENCE AND DATA SCIENCE
2270121

L T P Total Credits

4 - - 4

COURSE OBJECTIVES

• To provide the most fundamental knowledge to the students so that they can understand

what the AI is.

• To present the basics of Data Science (DS) and machine learning (ML) and how DS is

different from ML.

• To investigate applications of AI and DS techniques in social media analysis, mobile and

loT analysis, time series analysis, security and privacy for data analytics.

Unit I
Artificial Intelligence: Introduction, History of AI, AI Problem, Approaches, Goals,

Purpose, Scope, Terminology, and Application Areas, Industrialization and its Impact,

Cyber-Physical System, Evolution of Industry, Data Availability. Relation between

Artificial Intelligence. Machine Learning, Deep Learning and other Related Fields.

Unit II
Conventional Vs Machine Learning Programming, Data/Information/Knowledge, Type of

Data: Structure, Non-Structure, Semi Structure, Images. Video, Temporal, Real Time. Data

Types: Categorical/Nominal/Ordinal, Data Types Conversion, Model. Algorithm, Model

Development Life Cycle, Learning, Training, Testing, Validation, Importance of Data, AI

Tools for Implementation.

Unit III
Introduction to Machine Learning: Basic Concepts of Machine Learning. Types of

Learning Supervised. Unsupervised and Reinforcement LL·C!r!1!!l.':' Categorical and

Continuous Data. Skewness and Correlation. Regression AnalYSIS\.~ Cla~sification.

Unit IV
Introduction and Importance of Data Science, modelling process II1 Data Science, various ,

tools for data anulvtics, data handling and visualization. data scientist roles and ~
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UnitV
Artificial Intelligence and Data Science in Real World: Speech Processing, Natural

Language Processing, Satellite Data Analysis, manufacturing industry, logistic industry,

retail industry. AI and DS in Healthcare, Defence and Agriculture, Cyber Security,

Agriculture, E-Commerce, Finance, Smart Devices.

RECOMMENDED BOOKS
• Artificial Intelligence A Modem Approach by Stuart 1. Russell and Peter Norvig, Prentice

• Fundamentals of Artificial Intelligence by K. R. Chowdhary, Springer.

COURSE OUTCOMES

After completion of the course students would be able to:

COl. define basic concepts of Artificial Intelligence.

C02. relate various computer components used in Artificial Intelligence.

C03. identify different logical and reasoning techniques used in AI.

C04. understand pattern discovery, data handling ami data visualization

COS. analyze the general modelling process in Data Science.

C06. understand the real world problems and applications of AI and DS for solving the problems.

,, .-, '-~
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INTRODUCTION TO ARTIFICIAL INTELLIGENCE AND MACHINE
LEARNING

2280121
L T P Total Credits
I-
4 4

COURSE OBJECTIVES

• To provide the most fundamental knowledge to the students so that they can understand

what the AI is.

• To present the basics of Artificial Intelligence L~.I)and machine learning (ML).

• To investigate applications of AI and ML techniques in social media analysis, mobile and

loT analysis, time series analysis, artificial neural networks and other machine learning

models.
--------------------------------------------------------------------------------------------------------------- -----------------------------

Unit I
Artificial Intelligence: Introduction, History of AI, AI Problem, Approaches, Goals,

Purpose, Scope, Terminology, and Application Areas. Industrialization and its Impact,

Cyber-Physical System, Evolution of Industry. Data Availability. Relation between

Artificial Intelligence, Machine Learning, Deep Learning and other Related Fields.

Unit II
Conventional vs Machine Learning Programming. Data/lnformation/Knowledge, Type of

Data: Structure, Non Structure, Semi Structure. Images. Video. Temporal. Real Time. Data

Types: CategoricallNominal/Ordinal, Data Types Conversion, Model. Algorithm. Model

Development Life Cycle, Learning, Training, Testing. Validation, Importance of Data, AI

Tu\)l~ for Implementation.

L'nit III
Introduction to Machine Learning: Basic Concepts of vluchinc Learning. Types of

Learning: Supervised. Unsupervised and Reinforcement Learning. Categorical and

Continuous Data, Skewness and Correlation. Regression Analysis Vs Classification.

Supervised Leamirig: Linear and Logistic Regression: Linear models for classification.
.. .

Sigmoid.Logistic.regressions with single and multiple variables, Polynomial regression.
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Unit IV

Unsupervised Learning: Clustering, Common distance measures, Hierarchical algorithms­

agglomerative and divisive, partitioning algorithms - k-means and derivatives; Design and

Analysis of Machine Learning Experiments: Guidelines for machine learning experiments,

Factors, Response, and Strategy of experimentation, Cross-Validation and Resampling

methods, measuring classifier performance.

UnitV

Artificial Intelligence and Machine Learnmg 10 Real World: Speech Processing, Natural

Language Processing, Planning, manufacturing industry, logistic industry, retail industry.

AI and DS in Healthcare, Defense and Agriculture, Cyber Security, Agriculture, E­

Commerce, Finance, Smart Devices.

RECOMMENDED BOOKS

• Artificial Intelligence A Modern Approach by Stuart 1. Russell and Peter Norvig, Prentice

Hall.

• Fundamentals of Artificial Intelligence by K. R. Chowdhary, Springer.

• E. Alpaydin, Introduction to Machine Learning (3rd ed.), PHI, 2015. ISBN 978-

8120350786.

COURSE OUTCOMES

After completion of the course students would be able to:

COl. define basic concepts of Artificial Intelligence.

C02. relate various computer components used in \nll:cd Intelligence.

C03. learn about and practice a variety of Supervised and Unsupervised Learning approaches.

CO-L familiarize and learn about the latest trends and research in the field.

co). understand the real world problems and ap!'kall\lJl~ o t ..\1 and \IL for soh ing the problems.
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COMPUTER PROGRAMlVIING
2160122/2230122/2240122/2270122/2280122

• L T P Total Credits

2 1 2 4

COURSE OBJECTIVES

• To develop the understanding of algorithms, programrmng approaches and program

documentation techniques.

• To study the concepts of procedural and object oriented programming.

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

Unit I
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 II
Control Statements and Decision Making: goto statement, 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 Arrav. Array of Pointers.. . ,

Pointe .. to Strings. Dynamic Memory Allocation using :'\e\y and Delete Operators.

Structures & Union. Pointer to Structure. Self-Referential Structures. File Concepts. Study

of Various Filcs and Streams. Operations 011 Filcs.

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 Operator,

Constructors. its types. and Destructors. Creating of Objects. Static Data Member, Static

~-- ~ ~ ~74 .
---------------.~--.---
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Member Function, Array of Objects, Object as Arguments, Inline Function, Friend

Function.

UnitY
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.
• ~omputing 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:

CO 1. identify situations where computational methods and computers would be usefuL

C02. develop algorithms and flowchart for a given problem.

C03. understand the concepts of procedural programming.

C04. explain the concepts of object oriented programming and its significance in the real world.

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

C06. develop computer programs to solve real world problems.
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DIGITAL LOGIC DESIGN
2160123/2230123/2240123/2270123/2280123

L T P Total Credits

2 I - 3

COURSE OBJECTIVES

• To understand the fundamental operating components of Digital Computers.

• To leam 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, ASCn Codes.

Unit II
Basic Theorems and Properties of Boolean Algebra, Boolean Functions, Boolean Relations,

Digital Logic Gates, De Morgan's Theorem, Kamaugh Maps and simplifications.

Unit III
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. 0 Latches, Edge­

triggered D Flip-flop, Edge-triggered JK Flip-flop, JK Master-slave Flip-flop; Registers,

Shift Registers. Countcrs. Ripple Counters, Synchronous Counters.

UnitV
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-Programmable Gate Array

(FPGA), Digital Logic Design: RTL and DTL Circuits, TTL.

RECOMMENDED BOOKS

• Digital Design. Morris ;\-1ano\-1. and Michael D. Ciletti, IV EditIOn. Peal son Education. I
• D;g;tal Electronics: Principles. Devices and Applications, Anil K. Ma;n;. Wdcv • ~ ~"\

=sr-. ~~~~~
)a b--- ~ ~ ~~ ~
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COURSE OUTCOMES

After completion of the course students would be able to:

CO1. explain the basic components and functional units to define computer architecture

C02. explain different number systems and basic operations employed at machine level.

C03. develop the understanding of combinational circuits.

C04. analyse the basic concept of sequential circuits.

C(IS compare anddifferentiate various memories used in Computers.

C06. reduce the boolean functions to mitigate hardware complexity issues.

------------------------------------------------------------------------------~----------------------~ >.~ 0/N. /~
;/J v- ~~ YA {
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DISCRETE STRUCTURES
2160124

L T p Total Credits

2 1 - 3

COURSE OBJECTIVES
• 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 t:lIgim;t:rillg

• To familiarize the discrete numeric function and generating function

Unit-I
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.

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

Formula'sj.Validity and Satisfiability of WFF by Quine's Method. Normal and Closure Form of

Prepositional Calculus.

Unit-III
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 Cut Trees.

Unit-IV
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,

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. Integral Domain and Field.

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

Cal. explain the basic concept of set theory, prepositional logic, graph theory, discrete numeric function

and algebraic structure.

C02. illustrate the knowledge of course content and distinguish between them 111 terms of their

applications.

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

C04. apply the concepts of studied topics with suitable technique 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.

C06. build analytical skill and interpret applications of engineering beneficial 1I1 real time

troubleshooting.

-----------------------------------------------------------------------------------------------------------~-----
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BASIC ELECTRICAL & ELECTRONICS ENGINEERING
2100022

COURSE OBJECTIVES

Total Credits
4

• To impart the basic knowledge of the DC and AC circuits and their applications.

• 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 electrical machine, various

electronic circuits and its importance.

Unit I
D.C. Circuits Analysis: Voltage and CUITent 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 II
Single-phase AC Circuits: Generation of sinusoidal AC voltage, definitions: Average

value, R.M.S. value, Form factor and Peak factor of AC quantity, Concept of Phasor,

analysis of R-L R-C, R-L-C Series and Parallel circuit Power and importance of Power

factor.

Unit III
Magnetic Circuits: Basic definitions, AC excitation in magnetic circuits, self-inductance

and mutual inductance, Induced voltage, laws of electromagnetic Induction, direction of

induced L:\1.F. Flux,MMF and their relation. analysis of magnetic circuits.

Unit IV
Single-phase Transformer &Rotating Electrical 'Iachilles: Single phase transformer,

Basic concepts. construction and working principal. Ideal Transformer and its phasor

diagram at No Load, Voltage, current and impedance transformation, Equivalent circuits

and its Phasor diagram, voltage regulation, losses and efficiency. testing of transformers,

Construction & working principle of DC and AC machine.

~~~~~~~/n~
b ~ ~ti'/1~ j
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UnitY
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.

-------------------------------------------------------------------------------------------------------------------
RECOMMENDED BOOKS

• Basic Electrical and Electronics Engineering, D.P. Kothari & 1.1.Nagrath- Tata McGraw

Hill

• Basic Electrical and Electronics Engineering, V N MittIe & 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- Sanjcev 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. solve DC & AC circuits by applying fundamental laws & theorems

CO 2. compare the behavior of electrical and magnetic circuits for given input

CO 3. explain the working principle. construction, applications of rotating electrical rnachincs

CO 4. explain the working principle. constructional details, losses & applications otsing lc phase

transformer,

CO 5. select the logic gates for \ arious applications in digital electronic circuits.

CO 6. explain characteristics of diode and transistor.
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IT WORKSHOP
2160125

L T P Total Credits

- - 2 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.

• To be aware of different memories, windows installation, hardware and software

troubleshooting.

Unit-I
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-II
Operating System and software installations: 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 VMware/ VirtualBox.

Lnit-III
Word & Excel Orientation: Overview of Microsoft office word / Excel, New Features of

Microsoft Office, Working with Documents ill Microsoft Word /Excel, Saving the File.

Formatting the Text. Alignment of Text. Applying Fonts. Spell Checking. Inserting Header

and Footer, Charts and Graphics in Microsoft Word/Excel. Working with Tables. functions

and Macros in Microsoft Word/Excel. Validatinz Data in Microsoft Excel, Usinz formulae. ~ ~
in Excel, Creating project/certificates/N ewsletter using Word.PowerPoint Presentation:

Introduction to Microsoft PowerPoint. Use of Standard Formatting toolbar. Working with

Charts and Tables, Editing slides. Changing templates. Slide Layouts, Inserting clipart &

~ «'7~ ~~. ~ ~
~
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Pictures into slide, Slide Transitions, Animation, Inserting sound and movies into slides,

Create & Deliver dynamic presentation.

Unit-IV
Computer Application: Microsoft Disk Operating System (MS-DOS): Internal

Commands, External Commands, Batch File etc. Overview of Linux, Common Linux

Features, Essential Linux commands, Advantage of Linux, Creating E-mail Account, E­

mail Writing, Blog Writing, Net Surfing and Chatting ,Customize Web Browser with the

L~A;a.l'Jprexy setting, Bookmarks, Search Toolbars and Pup up Blockers, Install Antivirus

Software, Configure personal firewall and Window update, Customize browser to block

pop ups, Cyber Hygiene.

Unit-V
Internet: Introducing the Networking concept usmg LAN & WAN, Introduction,

Evolution and Uses ofInternet, Concepts of Web Browser, Web Page and Web Site, Study

of various Intemet based services like Email, Social Network. Chat, Introduction to Cyber

Security and Cyber Laws.

Server: Introduction to Server, Difference between server and normal desktop, Evolution

of servers, Study of various servers. Web designing using HTMLlCSS.

RECOMMENDED BOOKS
• Comdex Information Technology course tool kit Vikas Gupta. WILEY Dreamtech
• The Complete Computer upgrade and repair book. 3rLl edition Cheryl A Schmidt, WILEY

Dreamtech.
• Introduction to Information Technology, ITL Education Solutions Limited, Pearson

Education.
• PC Hardware and A+ Handbook - Kate 1. Chase PHI (Microsoft!

COURSE OLTCO\IES

After completion of the course student would be able to:

CO 1. understand the basic concept and structure of computer hardware and networking.

C02. demonstrate installation of windows and connections through ports at basic level.

C03. identify the existing configuration of the computers and peripherals.

C04. apply the knowledge about computer peripherals to identify rectify problems onboard.

COS. explain the concept of Memory. Motherboard, Bus and S\I PS.
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C06. 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
(IoTl/Lnformation 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 + at

b. S = ut+ I12a

c. T=2*a+--Jb+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, rollno with percentage score

secured.

5. 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 MTTS

norms.

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 for loop.

13. Write a program to display the following pattern using for loops.

(i) (ii) (iii)
* :+ * :+ '* 1
* * :+ :+: 22 12

* * * 333 123

* * 4444 1234

* 55555 12345

(v) (vi) (vii)
* * * * * * * * ** • * 121
* * * * * * *

'" * * * * 1 2 3 2 1
* * * * ** * ,..* "* T • 1234321
* * ,. 123454321****::;. .• :t • .

(i\l)
A
AB
ABC
ABCD

A BC D E

(viii)
ABCDEF
ABCDE
ABeD
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14. Write a program to calculate factorial of a number using recursion.

15. 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 getlretailsi), setDetailsO 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 initialize the data members.

COURSE OUTCOMES

After completing this, the students will be able to:

CO I.apply basic programming concepts.

C02. develop algorithms and flowchart for a given problem.

C03. illustrate the concepts of procedural programming.

C04. implement the concepts of object oriented programming.

COS. design suitable programming solutions using procedural/object oriented programming

paradigms.

C06. develop computer programs to solve real world problems.
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COMPUTER PROGRAMMING
2160122/2230122/224012212270122/2280122

LIST OF SKILL BASED MINI PROJECT

List of Micro Projects:

1. 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 sl is a substring of A, s2 is a substring of B such that s I + s2 is a palindromic

string. Here '+' denotes the concatenation between the strings, and if there are such

strings S 1 and S2 then print S 1+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 band c are met. Grade 7 is

given if a and c 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

calculated grade only if the overall marks (out of 300) are 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 c-».
2. Write a program in C++ that implements the operations performed by an ATM. The

operations include: Balance check, Withdraw Cash. Deposit cash etc.

3. Create a login module using C++ with below mentioned features:

a Verify uscrname and password correctly.

b. Register new user and set its password.

c. 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, e.g.
Registering a Student, Issuing a book, Handling Book Return, etc. Write a program in
C++ which implements these operations.

2. 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.

3. 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.

4. Ram and Shyam are playing a game. Ram initially has the number A and Shyam has
the number B. There are a total ofN turns in the game, and Ram and Shyam
alternatively take turns. In each tum the player whose tum it is, multiplies his or her
number by 2. Ram has the first tum. Suppose after all the N turns, 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 among C and D by the minimum number
among C and D.

5. There's an array A consisting of N non-zero integers AI..N. A subarray of A is called
alternating if we take any two adjacent elements in it, then one of them should be even
and the other should be odd. For each x from I 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 sub array is y-x+ 1.

6. Given an array Al ,A2, ... ,A]\, count the number of sub arrays of array A which are non­
decreasing. A subarray A[i.j], where J:'Si:'Sj:'SNis a sequence of integers Ai,A,II, ... ,Aj. A
sub array A[i,j] is non-decreasing if Ai:'SAi+I:'SAi+2:'S...:'SAj.Write a program to count the
total number of such subarrays.

7. 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 s I and s2
where sl is a substring of A. s2 is a substring of B such that sl + s2 is a palindromic
string. Here '+' denotes the concatenation between the strings. And if there are such
strings S 1 and S2 then print S 1 S'::

8. There are N students standing ill a row and numbered 1 through N from left to right.
You are given a string S with leng: 11-:'\,where for each valid i, the i-th character of Sis
'x' if the i-th student is a girl or 'y' if this student is a boy. Students standing next to each
other in the row are friends .The students are asked to form pairs for a project Each
pair must consist of a boy and a girl. Two students can only form a pair if they arc
friends. Each student can only be part of at most one pair. Write a program to find the
maximum number of pairs that call be formed.

9. 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 , C'-..~I ~ r-, \
c. English mark,S Il1U"tbe ",reciter than 70 ~ VI ~

~ }§ -:;<~ w 7~b/~ ~ 1/' ~vY~ .~
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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 band c are met. Grade 7 is

given if a and c 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. Use object oriented

programming to implement the system.
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IT WORKSHOP
(2160125)

LIST OF PROGRAMS

1. Basics of DOS/Linux commands

2. Design a Resume on MS-Word.

3. Create a letter pad for company/Institute/Organization using MS-Word.

4. Write and describe short-cut commands using in MS-Word.

5. Create a work-sheet based on simple formulas.

6. Write and describe short-cut commands using in MS-Word.

7. Create a worksheet to show the chart.

8. Create a Presentation that show your past academic results.
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IT WORKSHOP
(2160125)

LIST OF SKILL BASED MINI PROJECT

List of Micro Projects:

1. Study of PC trouble shooting and Fault finding on PC Hardware trainer.

2. Study of Network communication fundamentals on LAN Trainer.

3. Study the features of Microsoft Word.

4. Study the features of Microsoft Excel.

5. Study the features of Microsoft Powerl'oint.

List of Macro Projects:

1. Study of Processors

2. Study of Networking cable and it's type

3. Study of PC Assembling

4. Study of Computer hardware (Input-Output, memory devices)

5. Study ofHTMLlCSS

6. Study of Web browser

List of Mini Projects:

1. Create a Virtual Machine using VMWARE.

2. Design a Webpage (Based on application using HTMLlCSS.

3. Create a word document using mail-Merge (Based on application).

4. Create a work sheet with make use of Statistical function.

5. Create a work sheet with make use of common statistical functions.

6. Create a Power point presentation about your joumey to MITS from 11til standard

onwards.
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BASIC ELECTRICAL & ELECTRONICS ENGINEERING
(100022)

LIST OF PROGRAMS

l. To verify Kirchhoff's Current Law & Kirchhoff's Voltage Law.

2. To verify Superposition Theorem.

. 3. To determine resistance inductance of a choke coil.

4. To determine active reactive power in a single phase A.C circuit.

5. To determine voltage ratio & current ratio of a single phase transformer.

6. To determine the polarity of a single phase transformer.

7. To perform open circuit & short circuit test on a single phase transformer.

8. To study multimeter measure various electrical quantities

9. To study of constructional details of DC machine.

10. To determine the V-I characteristics of diode in forward bias & reverse bias condition.
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BASIC ELECTRICAL & ELECTRONICS ENGINEERING
(100022)

LIST OF SKILL BASED MINI PROJECT

List of Micro Projects:

L Study of voltage and current source.

2. Study of various loads in electrical circuits.

3, Study of resistance and inductance.

4. Study of capacitance and inductance.

5, Study of energy and power in an arbitrary circuit.

6. Study of electrical switch.

7, Study of EM induction theory.

8. Study of hazard while electrical circuit dealing.

9. Study of energy and power meters.

List of Macro Projects:

I. Study of current and voltage mathematical representation,

2. Identify the various electrical loads in household applications.

3. Identify and draw the circuit diagram of FTL

4. Study of circuit response of RC network.

5. Differentiate energy and power of a RL circuit.

6. Construction of different types of electrical switches.

7. Study of EM induction in DC and AC motors.

8. Study of electrical safety norms.

9. Identification and differentiate the digital and analog energy! power meters.

List of Mini Projects:

1. Enlist the different clccrrical loads available in your home and prepare their rating chart.

2. Design the residential house wiring using fuse, switch, and indicator, lamp and energy

meter. Also apply the Thcvcnins theorem for finding the current in a particular branch

of the circuit.

3. If one FTL (Fluorescent Tube Light) is replaced by LED bulb. Calculate the Monthly

electrical energy saving') Calculate the monthly savings in electricity bill')

Note: LUX level of FTL and LED bulbs must be the same (follow BEE Guidelines)

Consider electricity bill charges trorn \1P ~idyut Vitran company website. i ~

~ I ~I<~ -s~!!; v~'fV~/~
)<7 ~~~ ~ ~
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4. What is the use of condenser in a ceiling fan? Draw a wiring diagram for the testing of

motor winding.

5. Find the different ways/ Methodologies/ Guidelines, by which energy can be conserved

in domestic applications?

6. Design a working model for controlling one lamp by two 2-way switch.

7. Visit the electrical machine lab and enlist different types of AC and DC motors along

with their ratings. Also mention their industrial applications.

8. Visit the panel room and identify the different safety practices followed by electrical

engineer.

9. Enlist different measuring instruments available iii electrical workshop lab..Also prep:.!re

a comparison chart for Analog and digital measuring instruments.
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DATA STRUCTURES
216022112230222/2240222/227022112280221

L T P Total Credits
3 - 2 4

COURSE OBJECTIVES

• To be familiar with the use of data structures as the foundational base for computer

solutions to problems.

• To understand various techniques of searching and sorting.

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

Unit-I

Introduction to Data Structures: Algorithms & their characteristics, asymptotic

notations. arrays and its representations, index to address translation. Link list:

Introduction, implementation oflinked list, operations, circular link list, doubly linked

list, polynomial manipulation using linked list.

Unit-II

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-III

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-IV

Graphs: Background. graph theory tenninologies. rcprcscnranon ,)f gr~lphs- 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 SOli,

insertion sort. quick sort. merge sort, radix sort and heap sort. comparison between

sorting techniques. hashing and collision resolution techniques
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RECOMMENDED BOOKS

• Data Structures, Algorithms and Applications in C++, Sartaj Sahni, 2nd Edition.

• An Introduction to Data Structures with Applications, lean-Paul Tremblay, Mcgraw hill.

• 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 oflinearlNon Linear data structures.

C03. identify the appropriate data structure to solve specific problems.

C04. analyze the performance of various Data Structures & their applications.

cos. evaluate the time/space complexities of various data structures & their applications.

C06. design the optimal algorithmic solutions for various problems.
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DISCRETE STRUCTURES
223022112240221

L T P Total Credits--_,--_,----------~
2 3

COURSE OBJECTIVES
• 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-I

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.

Unit-II

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

Formula'sj.Validity and Satisfiability ofWFF by Quine's Method, Normal and Closure Form

of Prepositional Calculus.

Unit-III

Introduction and Basic Terminology of Graphs, Planner Graphs. Multi-Graphs and Weighted

Graph. Shortest Path in Weighted Graph, Introduction to Fularian Paths and Circuits.

Hamiltonian Paths and Circuits.

Unit-IV

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 Totul Solutions.

Unit-V

Introduction to Group. Subgroups, Generations and Evaluation or Power, Cosets and Lagrange's

Theorem. Group Codes, Isomorphism and Automorphism. 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. explain the basic concept of set theory, prepositional logic, graph theory, discrete numeric

function and algebraic structure.

C02. illustrate the knowledge of course content and distinguish between them in terms of their

applications.

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

C04. apply the concepts of studied topics with suitable technique faced in engineering problems

C05. analyze the set theory, prepositional logic, graph theory, discrete numeric function and

algebraic structure to examine the real world problem.

C06. build analytical skill and interpret applications of engineering beneficial in real time

troubleshooting.
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PYTHON PROGRAMMING
2160222/2230223/2240223/2270222/2280222,--..,--,.-,--

L T P Total Credits
2 1 2 4____ ......J

COURSE OBJECTIVES

• To develop the understanding of algorithms, programming approaches 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 programmmg

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 II
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 TTl
Exception and File Handling: Errors \5 exceptions. Exceptions handling with try block.

handling multiple exceptions. writing vour own exceptions, file handling modes,

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

Lnir IY

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

objects, constructors and destructors. defining member variables and functions.

\ isibility modes, static members.

Lnit Y
Polymorphism: Introduction. Type of Polvmorphisrn: Compile Time Polymorphism &

Run Time Polymorphism, polymorphism In python. Inheritance: Introduction.
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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

• Python Crash Course: A Hands-On, Project-Based Introduction to Programming, By

Eric Matthes.

• Leam Python the Hard Way: third Edition T.R. Padmanabhan, Programming with

Python, Springer, first Ed., 2016.

• Kenneth Lambert, Fundamentals of Python: First Programs, Cengage Leaming, first

Ed., 2012.

COURSE OUTCOMES
After completion of this course, the students wouldbe able to:

COl. define basics syntax and features of python programming language

C02. solve computational problem using python language.

C03. take part in online coding platforms.

C04. inspect the python program for errors.

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

C06. construct the python code for real world problem using the libraries.

------------------------------------------------------------------------------------------------------------~~ 7:!3-r S'-~ /~
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DATABASE MANAGEMENT SYSTEM
2160223/2230224/2240224/227022312280223

L T P Total Credits

42 1 2

COURSE OBJECTIVES
• To understand the different issues involved in the design and implementation of a

database system.

• To study the physical and logical database designs, database modelling, relational,

hierarchical and network models.

• To understand and use data manipulation language to query, update and manage a

database.

Unit-I

DBMS: Database Approach vis 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 Keys,

Relationship Types and Sets, Constraints, Design issue, E-R Diagram, Weak Entity

Sets.

Unit-IT

Relational Model: Structure of Relational Databases: Relation, Attribute, Domain, Tuples,

Degree, Cardinality, Views. Database Relations, Properties of Relations. Attributes. Keys.

Attributes of Relation, Domain Constraints. Integrity Constraints.

Relational Algebra: Concepts and Operations: Select, Project, Division, lnicrsccrion.

Union, Division. Rename . Join ere.

Cnit-III

SQL: Purpose of SQL, Data Definition Language (DDL) Statements, Data Manipulation

language (DMl) Statements Update Statements & Views in SQl, Data Control Language

(DCl), Triggers.

Cnit-IV

Relational Database Design: Purpose of ~orlllalization, Data Redundancy and Upd.uc

Anomalies, Functional Dependencv. Process of Normalization, Various Normal Forrns ~

)9>~ ~,p ~~ I1/'/ W ~~
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INF, 2NF, 3NF, BCNF, Decomposition, Desirable Properties of Decomposition:

Dependency Preservation, Lossless Join, Problems with Null 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

• Database System Concepts, Abraham Siiberschatz Henry F. Korth S. Sudarshan, McGraw­
Hill 6th Edition.

• Database Management System, Raghu Ramakrishnan Johannes Gehrke, McGraw Hill 3'd
Edition.

• Fundamentals of Database System, Elmasri & Navathe, Addison-Wesley Publishing, 5th
Edition.

• An Introduction to Database Systems, Date C. J, Addison-Wesley Publishing, 8thEdition.

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

CO I. demonstrate the concepts of different types of database system.

C02. apply relational algebra concepts to design database system.

C03. make use of queries to design and access database system.

C04. analyze the evaluation of transaction processing and concurrency control.

cos. determine the normal form of the relation.

C06. design a ER diagram/database system for a real world application.
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COMPUTER SYSTEM ORGANIZATION
2160224

L T P Total Credits
2 1 - 3

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.

---------------------------------------------------------------------------------------------------------------

Unit -I
Introduction: Von Newman Model, Various Subsystems: Input Unit, Output Unit,

Memory Unit, CPU, Accumulator, Memory Registers, Program Counter, System Bus,
•Register Transfer and Micro Operations: Register Transfer Language, Register

Transfer, Bus and Memory Transfers, Register Transfer Micro-Operations, Arithmetic

Micro-Operations, Logic Micro-Operations, Shift Micro-Operations.

Unit- II
Computer Arithmetic: Addition and Subtraction with Signed-Magnitude,

Multiplication Algorithms, Division Algorithms, Floating- Point Arithmetic

Operations.

Central Processing Unit (CPU): General Purpose Register Organization, Stack

Organization. Instruction Formats, Addressing Modes. Data Transfer and

Manipulation, Program Control, Reduced Instruction Set Computer (RISC),

Hardwired and Micro Programmed Control.

Unit -III
Microprocessors: Introduction of 8085 Microprocessor: /\ rchuccture. Instruction Set.

Addressing Modes. Interrupts and Basic Assembly Language Programming.

Unit -IV

Input-Output Organization: Peripheral Devices. Input-Output Interface,

Asynchronous Data Transfer. Modes of Transfer, Priority Interrupt. Direct Memory

Access (DMA). Input-Output Processor (lOP), Data Transfcr-Seria]/ Parallel, Simplex/

Half 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.

• Computer Organization. Carl 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:

CO I. recall the basic building blocks of computer Architecture.

C02. compare different memories.

C03. apply the concept of memory mapping, multiprocessor and pipelining in solving real

world problems.

C04. analyze various modes of Input-Output data transfer.

COS. evaluate the arithmetic related to the number system.

C06. develop the skill of writing low level programming.
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OPERATING SYSTEM
2270224/2280224

L T P Total Credits
2 I - 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 III

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 TV
\lemor~ \lanagement: Main Memory, Swapping. Conriguou, Memory Allocation,

Paging. Structure of Page Table, Segmentation. Virtual \;1cmory. Demand Paging, Page

Replacement Algorithms. Allocation of Frames. Thra~hll1g.

Unit V
Storage .\Janagcment: Mass-Storage Structure. O\\'T\ iexv. Disk Structure, Disk

Attachment. Disk Scheduling.

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

File S~stern Structure, Allocation Methods. Free-Space Managerncnt.

---------------------------------------------------------------------------------------------------------------- ~
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RECOMMENDED BOOKS

• Operating System Concepts, Silberschatz, Ninth Edition, Willey Publication.

• Operating Systems, internals and Design Principles, Stallings, Seventh Edition, Pearson

Publication.

• 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.

C02. explain the working procedure of the operating system.

C03. analyze the various operating system problems and issues.

C04. determine the solutions for various operating system problems and issues.

C05. evaluate the performance of various scheduling and allocation techniques.

C06. elaborate the working of various scheduling and allocation techniques.
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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
216022112230222/2240222/227022112280221

LIST OF PROGRAMS

1. Write a program to implement doubly linked list with all possible deletion operations.

2. Write a program to insert an element in the beginning of the circular linked list.

3. Write a program to implement stack using linked list.

4. Write aprogram to count the number of nodes in the binary search tree.

5. Write a program to implement AVL Tree.

6. Write a program to traverse the BST in pre-order and post-order.

7. Write a program to implement Graph using an array.

8. Write a program to implement Breadth First Search.

9. Write a program to implement Depth First Search.

10.Write a program to implement Spanning Tree.

11.Write a program to implement binary search algorithm.

12.Write a program to implement Heap Sort.

13.Write a program for implementing the Radix Sort methods to arrange a list of integers

in ascending order.

14.Write a program for implementing the Quick Sort methods to arrange a list of integers

in ascending order.
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DATA STRUCTURES
21602211223022212240222/227022112280221
LIST OF SKILL BASED MINI PROJECT

List of Micro Projects:

1. Write a program to create an array ofN Integer Elements.

2. Write a program to implement linear search in an array.

3. Write a program to create Singly Linked List (SLL) ofInteger Data.

4. Write a program for implementing the Selection sort methods to arrange a list of

integers in ascending order.

List of Macro Projects:

1. 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

2. Design, Develop and Implement a menu driven Program for the following operations on

S~ACK ofTntegers (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

3. Design, Develop and Implement a 111t?l1U driven Program for the following operations on

doubly linked list:

a. Insert at the beginning.

b. Insert at specific position.

c. Insert at the end.

d. Exit.

-L Given an array of elements. construct a complete binary tree fr0111this array in le\ el

order fashion. That is, elements from left in the array will be filled in the tree level \\ isc

starting from level O.

5. Design, Develop and Implement a menu driven Program for the following operations on

Binary Search Tree (BST) of Integer"

a. Create a BST ofN Integers

b TraversetheBS~J ~

~ rAJ.:':»«:
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List of Mini Projects:

1. Write a program to evaluate any arithmetic expressions using STACK.

2. Write a program to implement priority queue for airport check in process.

3. Write a program to implement Music Player using Linked List.

4. Write a program to implement Online Voting System using a graph and linked list.

5. Write a program to design a Snakes game.

6. 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 of 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.

-----------------------------------------------------------------------------------------------------------------------.75------,4---
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PYTHON PROGRAMMING LAB
2160222/2230223/2240223/2210222/2280222

LIST OF PROGRAMS
1. Write a program to demonstrate different number data types in python.

2. Write a program to perform different arithmetic operations on numbers in python.

3. Write a program to create, concatenate and print a string and accessing substring from a

given string.

4. Write a python program to create, append and remove lists in python.

5. Write a program to demonstrate working with tuples in python.
t:.. "\IT''-;to t") __ v",rr ..·",,"""_ t,....~n.........,r. ......ri- ..·t")Ta,"I7,."-e-1,~_1"Y 'I"l,;t'h ri;nr;,.." ..' .........;£Jor ; ........... ,7...1...,,_
v. ,'.11""" U. 1-''''V61L1.lll l.'" "-,-vlJ.l'J .. IJLll,,..&l."'" ","Vl1 ... 1.115 ".IL •• """""".V'I""'11""J ,., 1-')1,.11'-'11.

7. Write a python program to find the factorial of a number using recursion.

8. WAP to swap two integers without using a third variable. The swapping must be done in a

different method in a different class.

9. WAP to find the greater of two given numbers in two different classes using friend function.

10.Write a python program to' define a module and import a specific function in that module to

another program.

COURSE OUTCOMES
After completion of this course, the students would ~e able to:

COL write, test, and debug simple Python programs.

C02. solve computational problem using python language.

C03. familiar with basics syntax and features of python programming language.

C04. use Python lists. tuples. dictionaries for representing compound data.

C05. design a program utilizing the features of object oriented concept

C06. utilize some of the Iibraries available for solving problems.

------------------------------------------------------__________________________________________________________I I~
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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.

~ Suppose a text file contains information about students in the form of Name, Enrolment,

Semester, CGPA. Write a python script to display semester-wise student details in

descending order of CGPA.

List of Macro Projects:

1. Suppose a text file contains information about students in the form of Name, 10th-class

exam roll 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, User friendly Currency Converter.

~ Write a python program to create a Tic-Tac-Toe Game.

List of Mini projects;

J. Create a login module with below mentioned features:

a. Verify username and password correctly

b. Register new user and set its password

c. Change password of any registered user

Note: Store the usemames and passwords in a Dictionary.

-, Suppose a text file contains employee derails III the f0l111 of comma separated \ alucs as:

employee name, 10. gross salary. Annual Provident Fund deposited. Advance tax

deposited. Write a python script III calculate annual tax detection for each employee and

store details in:

a. Dictionary, where key represents employee ID, value represents the net tax to be
deposited by the employee.

b. Tna text file as: Name: <Employee :-:<111112>:10: <Employee TO>; Tax: <Tax to be

deposited>

i. St. deduction: 5 Lac.
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ii. 0 to 5 Lac: 5% tax deduction

iii. 5 to 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 each 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 should represent details of aparticular.smdent

~ ~~

lt~ fit(
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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 ofDDL commands of SQL with suitable examples.
a. Create table
b. Alter table
c. 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
c. Character function
d. Conversion function
e. Data function

4. Implementation of different type of operators in SQL.
a. Arithmetic operators
b. Logical operators
c. Set operator
f. Comparison Operator
g. Special operator

5. Implementation of type of joins.
a. Inner Join
b. Outer Join
c. Natural Join etc.

6. Study and implcmcnt.uion ur
a. Group by & having l'L1U'l'

b. order By clause
c. Indexing

7. Study of Implemeruation of
a. Sub queries
b. Views

8. Study & implementation ur di Iferent type of constraints.
9. Study & implementation (lr database backup & recovery command. Study &

implementation of Rollback. commit. savepoint.10.:;tabasc T"hl:__ =;& ~
~~ fjJ/L ~/ .
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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:

CO1. construct database schema for a given problem domain.

C02. apply integrity constraints on a database schema using a state-of-the-art RDBMS.

C03. apply SQL queries using DDL and DML to design and access database systems.

C04. make use of operators and functions used in query.

COS. distinguish Tables and Views for database systems.

C06. deveiop a smaii project for a reai world 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 using

Oracle, MySQL, MS SQL Server, or any other DBMS under LINUXlWindows
environment.

• Design ER-Diagram, Create Schema and insert at least 5 records for each table. Add
appropriate database constraints

Mini Skill Project 1
Consider the following schema for a Library Database:
BOOK (Book_id, Title, PublisherName, 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_Out, Due_Date)
LIBRARY _PROGRAMME (Programmejd, Programme_Name, Address)

Write SQL queries to

1. Retrieve details of all books in the library _ id, title, name of publisher, authors,
number of copies 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 all books and its number of copies that are currently available in the
Library.

Mini Skill Project 2

Consider the following schema for Order Database:
SALES\~AI\' (Salesman id, Name, City, Commission)
CUSTO\lFR (Cusiomerjd, Cust_Name. City. Grade. Salesman id )
ORDERS (Ord_:\"o. Purchase_Amt, OrclDate, Customer jd. Salesman id)
Write S()L queries to

I. COlint the cu-tomcrs with grades above Bangalorc S average.
2. Find the narne and numbers of all salesman who had more than OIlC customer.
3. List all the salesman and indicate those who have and do nut have customers in their
cities (L~c L':'\,IO'\ operation.)
4. Create a view that finds the salesman who has the customer with the highest order of
a day.
S. 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 all actors who acted in a movie before 2000 and in a movie after 20 I) (use JOrN
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, SSm)
COURSE (Subcode, Title, Scm, Credits)
IAMARKS (USN, Subcode. ss:», Testl. Test2, Test3, FinalIA)
Write SQL queries to
I. 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 ofTestl marks of student USN' IBI15CS 101' in all 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 following criterion:
If FinalIA = 17 to 20 then CAT ~, 'Outstanding'
IfFinalIA = 12 to 16 then CAT 'Average"
IfFinalIA< 12 then CAT = 'Weak'
Give these details only for 8th semester A. B. and C section students.

'Hni Skill Project 5
Consider the schema for Company Database:
EMPLOYEE (SSN. Name. Address. Sex. Salary, SuperSSN. DNo)
DEPARTMENT (DNa. D'Namc. .\1grSSN, MgrStartDate)
DLOCATION (DNo.DLoc)
PROJECT (PNo, PNarnc. PLUCallUll.DNo)
WORKS_ON (SSN, P!'\o. Huurs)
Write SQL queries to
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I. Make a list of all project numbers for projects that involve 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 resulting salaries if every employee working on the 'loT' 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 all 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 ~b01_1t the· following 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;
(c) 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
enrolled 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
accidents.

Mini Skill Project 8
Construct an E-R diagram for a hospital with a set of patients 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 -corcs in each match. the players in each
match and individual player statistics for each match. Summary statistics should be

• modeled as derived attributes.

'1ini Skill Project 10
Consider a database used to record the marks that students get in different exams of
dittcrcnt course offerings.
~1. Construct an E-R diagram that models exams as entities, and uses a ternary
relationship, for the above database.
b. Construct an alternative E-R diagram that uses only a binary relationship between
students and course-offerings. Make sure that only one relationship exists between a
particular student and course-offering pair. yet you can represent the marks that a
student gets in different exams of a course otlcrlllg.

~. ~ (((V/~
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ANNEXURE - XIII

.,-., .!__ '-'1). ~...L.J..__~ "" T ,_lIUp~"In L,U 7l-'IU,nmenl Lievets
for

Session July - December 2022 Semester
and

Proposed Corrective Measures for Improvement
(Information Technology/ Internet oj>Things (loT)/

Artificial Intelligence and Robotics/ Artificial
Intelligence & Data Science/ Artificial Intelligence &

Machine Learning)
[ITEM IT-I7l



IIOOICIUL,,,.,.l.UO!leWJO~U'~Oluawpedaa
(lee049'''d~~01pale!l!U'Veiruusu]pal!paJ:>:>V:lVVN'!Isnourouomv:J~npap''V''II\O~v)

JO!leM8'a:>ua!:>spueJi6010UlJ:la.l.~oalnmSUIlII'lJpel/\l
-------.---~-----------------------~---------------------

VI
CD

3CD
CfI
;;;

ilJIII:)IIJIS

• •••••••••••••••••••••• •• •••••••••••



liU!llldlUOJ

lIoS'90LWH

6u!lndw03
0llqoW:SOl09~

anb1U4:J81
6unndwo:J
l.JoS:S~!i09~

UOlnAd
SU!Sn8:JU8!:JS
eleo:Z~S09~

••••• •••••• •••••••••• ••••••••••••••••



• Madhav Institute of Technology and Science, Gwalior
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGPV, Bhopal)

Department of Information Technology

•
••

More higher order
thinking and logical
question should be
included and target

Level "illbe
increased

••••••••• 82.6 3.0 72.8 75

S1.6 2.1 60.8 65

of various st.:h':.dulingand 81.2 2.1 60.8 65

79.7 2.1 60.8 65

95.2 3.0 76.0 91

6S.0 2.8 74.7 69

70.4 3.0 "/6.0 72

95.2 3.0 73.3 91

~(l."; 3.0 74.7 S4

70.4 3.0 74.7 71

59.0f) 1.9 X5.5 64

65.00 2.5 78.3 68

7'J.OO 3.0 ?S.3 79

More no. of questions
added in end sem

••• Try to increase
attainment level and
Target level may be

increase•••• Concepts of different
databse system will
he assigned with
relational algebra•••••

3.0 ~x.9 T

.. ~...:: 7 s:

3.0 80.7 92

II ~- s-

" ~5.- ')1

.,,0 S4.1 ).;3

3.0 s5.5 79

:-;0 3.0 87.0 S1

Y3,6 3.0 Xl.6 91

3.0 ~2.6 .'

s.o ~I.~ 74

iI -9 7 7(,

Level of Target needs
to he improved. all
C('ISare ananed
\,.'\ll~~p:\:h.:"n:::i\'('!~••••• All Co, are attained
Target for the

auainmcts should be
impproved••••••
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73.6 3.0 100.0 79

73.6 3.0 75.4 74

68.8 2.9 73.9 70

69.6 3.0 81.2 72

69.6 3.0 78.3 71

60 2.0 75.4 63

87.2 3.0 78.0 85

84.8 3.0 76.7 83

83.2 3.0 74.2 81

67.2 2.7 75.5 69

68 2.8 76.1 70

68.8 2.9 71.1 69

6604 2.6 85.5 70

7004 3.0 87.0 74

80.8 3.0 82.6 81

More higher order
thinking and logical
questions should be

included.

•
More practical
approaches and
problems will be

provided

••••
•••• level of target will be

incrcscd and more
complex problems
will be assigned••••••••

•
•••
•••••••••••
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PO Attainment, CO-PO Mapping
and Gap Analysis

for
Batch 2018-2022

(Information Technology)
[ITEM IT - 18J



• •••••••••••••••••••••••••••••••••••
Madhav Institute of Technology & Science, Gwaliclr- 474005

(A Govt. Aided UGCAutonomous & NAACAccredited Institute Affiliated to RG,PV,Bhopal)

Information Technology

Table 1: Summary of Program Outcomes (2018 Admitted Batclh)

Indirect POAttainment

Overall ent

3.00

2.662.552.672.582.642.542.692.58 2.582.48 2.6~.55 2.6~.57 2.702.61 2.6~.55 2.6~.55 2.642.55 2.662.56 2.

• Direct POAttainmentl.SD

.'ndirect POAttainment

2.50

200

1.00 iiIIIOverall PO Attainment

0.50

0.00
POl P02 P03 P04 P05 P06 P07 P08 P09 POlO POll P012 PSO1 PSO2
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Survey 1
Survey 2
Survey 3

2.93 2.98 2.92 2.94 2.93 2.98 2.95 2.93 2.94 2.92 2.93 2.94 2.93 2:95.-.-.----t-----t----t---+---+--t---+---I----t---t---I----t--__+-__i
2.83 2.77 2.77 2.97 2.42 2.91 2.91 2.88 2.75 2.67 2.92 2.83 2.76 2.82---------~-----+---~--+---+--~---+---I--~~-_+---I---+_-__+-__i
3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00. --.--.-.-.--..-.-------+----+---I----I----tt---+---+---tt----t---I----t----+-__i
2.9X 2.9X 2.96 2.97 2.96 2.97 2.98 3.00 2.98 3.00 2.95 2.97 2.98 2.98.....--..- ...-...- --..- ...--.+----+-----t--~~-+_-+_-__I_-~~-_+--__I_--+_---+-__i
3.(in 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00

.. - -------- ..---'----'----'- __ .L__ ,l__-'- __ ..J........_ __ ,l__--' __ ...L.._ __J

27 __ .160716: M()bil~'Computing . _

.201l?()8: SO.!!_(!'lllPuting
lJ0020?: N.c~\vork SCfllrity

90022(!:_!{_l?lygra 111III ing
II)0022~~;llIllputl'r '\l'I\\orks

Table: 3 Assessments of Indirect Program Outcomes (2021-2j!)

Table: 4 Assessments of Overall Program Outcomes (2018 Admitted Batch)

Action Taken Report
Status of

PO
Attainment

Direct PO Indirect PO Overall PO
Attainment Attainment Attainment

POs PO Statement Target Gap

I'ngineering kno« ledge:
Apply the knowlcduc of
mathcmat ics, scrcncc,
engineering fundamentals,
and an engineering
specialization to the
solution of complex

blems

PO J -0.15

Emphasized the role of fundamental
sciences in Information Technology

domain by conducting the virtual tours of
the Labs related to domain.

2.66 2.14 2.55 2.40

Problem analysis: Identify,
formulate, review research
literature, and analyze
complex engineering
problems reaching
substantiated cone lusions
using first principles of
mathematics, natural
SCiences, and engineering

-0.18 The significance of literature survey was
outlined to students.

P02 2.67 2.21 2.58 2.40
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2.54

Design/development of
solutions: Design solutions
for complex engineering
problems and design
system components or
processes that meet the
specified needs with
appropriate eons idcrut ion
for the public health and
safety, i, and the cultural,
societal, and environmental

PO 3 2.64 2.15 2.40 -0.14

Organized Expert Lectures from leading R
& D organizations.

P04

Condt~~k investigations of
complex I problems: Use
research-based knowledge
and iresearch methods
including design of
experiments, analysis and
interpretation of data, and
synthesis of the information
10 provide valid
conclusions

2.582.69 2.16 2.40

P05

Modern tool usage: Create,
select, and apply
appropriate tcchn iques,
resources, and modern
engineering and IT tools
including prediction and
modelling to complex
engineering activities with
an understanding of the
limitations

2.482.58 2.11 2.40

-0.18

Using the Industry Institute labs students
were demonstrated the solution for

engineering problems. As well the students
were assigned the small projects as self­
study and the project exhibition was
conducted at the end of the semester.

-0.08
Using Software lab, lOT lab, and IBM lab

students were demonstrated the
capabilities of software solutions.

The engineer and society:
Apply reasoning informed
by .,the contextual
knowledge to assess
societal, health, safety,
legal and cultural Issues
and the consequent
responsibilities relevant to
the professional
en Ice

P06 2.64 2.18 2.55 2.40 -0.15

Engineers' decision making is very
important because the ultimate beneficiary
is the general public or society at large.
This was emphasized through the course
Constitution of India and Professional
Ethics. Three weeks' induction program
also outlined the contribution of engineers

to the society.



• •••••••••••••••••••••••••••••••••••

P07

PO 8

P09

PO 10

2.64

2.29

2.22

2.23

2.28

2.57

2.61

2.55

2.55

2.40

2.40

2.40

2.40

-0.17

The e waste management and disposal
were outlined through videos. The

awareness of the role ofIT in ecological
sustainability was created through eco

club.

PO 11

Env~rQonwnt and
sust<iip.~b.i,lIty:Understand
the: :";'in~r?act of the
professional engineering
solutions in societal and
envir.6A~~ntal contexts,
and' '" 'demonstrate the

, 1'1

kno,"Yl,¢,dJ?;~,of, and need for
slIstai' Ie deve cutc~~~ __ ~ ~ ~ ~ ~ __

Ethics: 'Apply ethical
prin~ipJc,~"and commit to
pro{c:ssii.)nal ethics and
responsibilities and norms
of the engineering practice

2.64

2.70 -0.21

Ethics will guide the engineers to mould
the personality trait of an individual which
will playa key role in instilling discipline

and facilitating students to become a
responsible citizen of the nation, This is
also reemphasized through the course
Constitution of India and Professional

Ethics
individ.ll'll"and team work:
Fun,<;:,ti,Q,I,1.effectively as an
indiyiqlial" and as a
memberorleader in diverse
teams, i" 111
mu

2.63 -0.1S

As part of the self-study evaluation,
students were assigned the small projects
ingroups; working in the groups enabled
them to understand the intricacies of

teamwork and decision-making process

Communication:
• \. ,I,. " .~

Communicate effectively
on .'cQll1plex engineering
activities with the
engineering community and
with s,Qcieiy at large. such
as, be-ing able to
coIIIpl:c:,hend and write
effective reports and design
documenta] ion. make
effective presentations. and
give ,(i,ntl receive clear
instructions

2.62 -0.1S

Communicate effectively on complex
engineering activities with the engineering
community and with society at large, such
as, being able to comprehend and write

effective reports and design
documentation, make

effective presentations, and give and
receive clear instructions

Project management and
finance: Demonstrate
knowledge and
understanding of the
engineering and

2.1S 2.S5 2.40

Students get hands on experience on
managing small group tasks and associated
finances by participating actively in the ~j
Curricular, Co-curricular and technical 'N
clubs. Technically too students were

the small as

-0.1S
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PO 12

,", ',' " .,- " ~.

apply these to one's own
work, as 'a rncrnhcr and
J .cadcr 'in ;1 team. 10
manage projects and 111

multidisciplinary
cnvi rents.
Life-long: , learning:
Recognize the need for, and
have the , preparation and
ability, to engage in
independent and Iifc-long
leariliIiji :'in the broadest
context: of technological,.' I": -,

2.66

2.63

2.15

2.54

2.40 -0.16

analytical & logical skills
and 'apply knowledge of
Information Technolo

2.56

2.17 2.54 2.40 -0.14

PSO 2

Students .: arc able to
identify; formulate and
resolve" real life/social
problems by using current
development in the field of
information technolo

2.64 2.13 2.40 -0.14

part of the self-study evaluation, which
teaches the nuances of project

management.

Establishing a Centre for Soft Skills and
Life Long Learning for conduction of

various activities.

More focus is required on problem solving
methods for solving existing problem of IT

industry.

Conduction of industrial/professional
training/ internship for the students
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ANNEXURE-XV

Curricula FeedbackfromVarious Stakeholders
for

November 2022 - March 2023 Semester
(Information Technology/ Internet of Things
(loT)/ Artificial Intelligence and Robotics/

Artificial Intelligence & Data Science/Artificial
Intelligence & Machine Learning)

. [ITEM IT - 19J
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': Analysis Report of Feedback on Course Curriculum Collected from various Stakeholders

S.N Feedback Report
o.
1. COURSE CURRICULUM FEEDBACK b~ Students (Nov. 2022 to March 2023) (P'Sern)
2. COURSE CURRICULUM FEEDBACK b~ Facult~ {Nov. 2022 to March 2023) {ptSem}
3. Alumni Feedback:

httQs://docs.google.com/docul11cnt/d/1 HOah3sE 6 riUixA5vOvNgubNGBftkQU/edit?usl2=shan
rtpof=truc&sd,true

-- --- ----------.-.--,------- _--._._-_- ---~----- ---

-
Page No.

-
1-9

10-13-

~ link&ouid=103555980183400298166&

Session wise analysis and impact report: Nov. 2022- March 2023(Pt Sem.)

Based on the feedback data received from total 716 (Approximate) students and 16 faculty members (First semester- IT, IT-AIR, IT-loT, AIML,'
AIDS) for the academic session 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
neutralj 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 students have suggested to remove:
o Remove K-Map from Digital logic design.
o 0 Reduce theoretical part from unit 4 and 5 from Introduction to AIDS syllabus.
o Reduced the wcightage of transformer from syllabus of BEE.
o Update content of Nest cd IF and array from Computer Programming.

• Students have suggested to add

o New Course / Content related to problem solving in programming and CPP real life project development through Devops.
o Content ofMl. practical problem, SVM in course of "Introduction in AIDS".

~y~y 4~
.. ~~
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o Content of software designing implementation in course.
o :Vector Library and API's in computer programming.

• Students have suggested to add course under Honours, Minor specialization, Departmental electives and Open electives such as:
o Advance C:PP. Computer Application in Business. Quantum computing, Game development, Information Security, Dynamic

progra1l1mll1g for campus placement, Ethical hacking, Web3, Psychology, electronics for robotics and automation system etc.
• It has been observed that, in firxt semester 60% of faculty members are strongly agreed, 37.5% of faculty members are agreed, 1.25 are

neural, J .25 are disagree with the curriculum, syllabus/ content that they have taught in the first semester.

",
COURSE CURRICULUM FEEDBACK (by Students on MOODLE): Saml~le Size: 37 (Avg.)

'I .. -
Subject N~.~e Student Feedback (Comments) Response to student comments / Analysis

' .• -:.• ,,1,,:.

-:::: .-"':'/ Mention the course / contents
which in your opinion is

Nested IF, Array This content is necessary for programming.
',' '" outdated & needs to be" '.,

removed.

Name course / contents which Structure, Pointer,
"""11,':-

function. string, Already part of syllabus of Computer Programming.needs to be updated,
OOPS concept- ------------

.... Some more problem There is a SIP running on first year on Problem solving through

Is any new course required to solving, programming where students can solve many problems related to
Information to IT, programming. And Introduction to IT is already a part of current

160 122!Com~1titcr
meet current needs?

Software designing scheme and Software engineering will be a subject in further semester
Programming.': .. ~: implementation where students will cover so [tware designing implementation part.

.. Honours: OOPS, Computer
Already part of syllabus ... ,. .. '

'\1 Programming
\ r;'", ' .... ~

Inheritance, Inheritance and OOPS already part of programming syllabus and
"

Minor specialization: Computer network, computer networks will stud y in upcoming semesters as departmental
OOPS core.

Function, Function concept already available in syllabus of Computer
Departmental electives:

Digital logics Programming, and Digital logic already in current semester, it is core

r-' subject ofIT, so need to reqt~ire this departmental elective.

Open electives: Array, Already studied in syllabus (If Computer programming, and Physics
Physics covered in syllabus of engin,:ering Physics.

IOOOn/Basic Departmental electives Digital logie design Will be Discussed
--------,,----

2
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Electrical: ", Mention the course / contents I think there is too
Electronics '.',; which in your opinion is much weightage on
Engineering outdated & needs to be transformers which

removed. should be reduced
I Computer..... -,- Open electives:

application in Put these matter in Departme230122/C.Ql11;p~,t~r business Topics. content and courses'Programmirig-: :
after discussion with subjectHonours: Advanced C++

Honours: Quantum Computing.
there should be more

Topics/ content and coursesalgorithms
"

" ' after discussion with Departi------_. -,

Game Development,
240121/lntroduetion Minor specialization: There was less Information security: Netwo

robotics in it in 4th semester.to AI --- ._---" .,,-,

Departmental electives: Information security Ethical hacking: can be cove' '. ~\''j,,~.~':' ,;:

Dynamic security,', , .. ,:'.

Open electives: Programming for
,,' Campus Placements

Ethical hacking,., Is any new course required to
" Semiconductorsmeet current needs?

Honours: Ethical hacking
-- Information Security

Block chain Topics. content and courses'
240123lDigital Minor specialization: hardware security after discussion with Depart]
Logic Design

.. -.-~--- "---
Ethical hacking

Cyber security, information:Computer Hardware
Block Chain curriculum (students will stu

I)cp;lrlll1enlaI electives: HTML
I - - - -.-.-~...----..----- Cybcr security

I Open electives: Marketing
--------

ntal committee
will be updated and remove in syllabus,
faculty and HoD.

will be updated and remove in syllabus,
nent faculties and Head.

rk And Web Security is already running

red in Cyber security & information

..viIIbe updated and remove in syllabus,
nent faculties and HoD.

.ecurity and HTML already part of
elyin upcoming semesters)
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which in your opinion is
outdated & needs to be

,----,-,-- '------- --------- ---,-----------
Mention the course / contents

Unit 4 and 5 arc

Departmental electives:

removed,

ML, SVM, Soft Skill, Electronics and cloud computing already part of
curriculum (students will study in upcoming semesters)

consist too much
theoretica I

way in unit 4 and 5 in
which we can
understand NLP and
other tools "and there
must be some minor
practical project in
unit 3,4,5 in which
we can apply ML
practically on Topics, content and courses will be updated (like Intro to haskell
datasets programming,) and remove in syllabus or curriculum, after discussionr----------------4-=~~~~------~
the SVM should be with Department faculties.
included in this
course--'-------------If----=-'::..:.:.:.::..:...---------l
Cloud computing,
Intro to haskell
programming,
Blockchain'-----------:--------t-~--_,__-----1

Minor sJ1eciaIJ/a~i(ln: Electronics-,-------- ---,------------1
Departmental electives: Soft skills

r--- +-()I)~~--cl~ct·ives: Bhagvat Gila

Minor specialization: System Design
r----------------4-e--:cl-ec-t-rO-)--:cli-cs-, --:-fo-r----------1System design will study in upcoming semesters. (Already part of

robotics and curriculum)
automation system

Mention the course / contents
which in your opinion is
outdated & needs to be
removed.

t-----'c..::...c.---------------t-C=-pp-=R-e-a-=-I C":"li-=-fe-p-)-'o"":"",ic-c-t-1These topics will study in upcoming semesters.
Name course / contents which J

Deployment throughneeds to be updated.
! _ _"____ _ __ dcvops

___ '_' I~ ,1Il1'~c~~c()urse required to Vector library and -

~ ~-~~~~~-~-----

~ -(~ ftL_~ 4 fV 4,~

Name course / contents which
needs to be updated.

r '."

270121/Introduetion
to AIDS

Is any new course required to
meet current needs?

Honours:

100022/Basie
Electrical
Electronics
Engineering

2801 22/Computer
Programming

Memory
Management through
C programming
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.' meet current needs? few renounedapi's
--.- should be taught

(i) Honours: Introduction to
devops

.- I," (ii) Minor specialization: Web3
(TIl) Departmental electives: Business, Finance

--~-~----~----~-c--,,---~
(iv) Open electives: Psychologyr-------~ ---~---
Mention the course / contents
which in your opinion is K-Map Learning of Simplification 0

I 2XO 12VDigital outdated & needs to bc important
I Logic Dcsign removed.~~~--.~~-------

Name course / contents which Circuits Insufficient input
.... : needs to be updated .

" ::
Link htt~s://dri\!e.google.com/drive/folders/1wrnTaDEV1 R KEhH6a 7GFUAiGXIQO

Action Taken After the compilation of data (student feedback for the courses they have studied), we
(threshold value satisfied with the courses they have studied. However they have suggested some cours, '.0,.'",
3.5) Moreover their suggestions are under consideration.

.. '

f boolean expression using k-map is

I(BfvJ?us~=share link

have observed that students are quite
es/ up gradation in the existing syllabus.

2. The 3. The 4. The 5.

Subject Code / Subject Name (no. I .The course syllabus course will learning con
is well he useful material was clel

of students attempted feedback) designed units are for you in available to
" '", balanced eas

future you um
-~~.--.-.--- -------~------"_- '_-_ -_----'-- ~--- ...---.--,~------

160121 Iintroduction to IT (55) 3.89 3.95 4.11 4,18

I60 I22/Computer 4.14 4.00 3.97 4.02
Programming( 58)

160 I23/Digital Logic Design (36) 3.97 3,89 3,89 4,06

160 124/Disctete Structure (37) 4.05 4.00 4.19 4.11

he 6. The 7. The course
tent was course was relevant
rand meets your and updated
to expectation for present
erstand s needs

4.00 4.02 3.95

4,17 4.26 4.28

4.11 3.97 3,78
,

4.24 4.22 4.27
,

T

y
I
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Subject Nam,e Semester Faculty Name Strongly Agree in Neutral Disagree Strongly
Agree in % % in% in% disagree in %

-

160 l Z'l/Introduction to IT 1 AdityaDubey 36.10 34.55 23.90 5.45 0.00
, '

160 I22/Computer Programming 1 Dr. DhananjayBisen 43.60 29.80 22.17 3.69 0.74
-

160 I23IDigitai Logic Design 1 Dr. NidhiSaxena 32.94 37.70 21.43 7.54 0.40
.- ..~---~

Dr. VikramRajpoot
-

I(i() 124/Discl'd~ Structure 1 39.38 40.15 17.37 2.70 0.39
"--'"'----___._;~------ -- ----- - - ---_

I00022/Basic Electrical
-

Electronics Engineering 1 Dr. Tej Singh 28.78 31.02 25.9;~ 11.84 2.45
,- " -

230 12 IZlntroduction to loT 1 VikasSejwar 40.00 20.00 40.00 0.00 0.00~. "

.- -
230 122/COl?pttter Programming 1 Dr. Sanjiv Sharma 40.00 40.00 18.111 1.82 0.00

,,_'
,: c:: , -

230 123/Digital Logic Design 1 Dr. PawanOubey 17.14 49.52 27.6;~ 3.81 1.90
-

240121 /Introduction to AI 1 AbhilashSonkar 26.84 35.50 27.n 8.23 2.16

-
240 I22/Computer Programming 1 AdityaDubey 47.06 37.39 9.66 5.88 0.00

-
240 I23/Digital Logic Design 1 Dr. Punit Kumar Johari 25.93 29.10 35.19 7.94 1.85

--I-- -
I00022/Basic Electrical 29.67 42.31 22.53 3.85 1.65
EI_e_ctrt?l~csEngineeri_l_lg._ 1 Dr.PawanDubcy

.--------+ -

no I21,Introduction In AIDS
Dr. Bhagat Singh 44.83 23.15 27.59 4.43 O.O!)1 Raghuwanshi

-.~.- ...---- -- -

270 I22/Computer Programming 1 AdityaDubcy 37.66 36.36 20.711 5.19 0.00
-_. _-_ ..._ ..--- _. --- . ~-

270 I23/Digital Logic Design 1 Dr. Abhishck Dixit 64.06 26.27 9.22 0.46 0.00

I00022/Basic Electrical
-

1 Dr.NidhiSaxena 32.94 38.89 24.2:l 3.97 0.00
Electronics .Enginccring .._-

~

-
I

~
t:

~--=:::
8

~



' ' .
-~.~-. r-' -, .,' Dr. Bhagat Singh
280121/Introcluction to AIML 1 Raghuwanshi 36.73 36.22 23.41 3.57 0.00

..~ .:' ...':~'
"

-
280 I22/Computer Programming 1 Mil' Shahnawaz Ahmad 39.38 40.15 17.3-' 2.70 0.39

. , , -.~." .- Dr. SaumilMaheshwari 54.94 26.92280 123/DigitalLogic Design 1 16.4B 1.64 0
""","',:,-'

Average 45.52 30.74 20.19 3.55 0.00
, -

~Aj.·· ...- V~
~~ .

1Z_ ;'

9
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COURSE CURRICULUM FEEDBACK (by Faculty on MOODLE)

I A~!i~n_t.?_ken( _!_,!!~~~Q!d__,:,~ue_?5_) :---:------------:------:---:----:-:-------:-l

I
As per given suggestions or faculty members, It IS observed that most of the faculty members have satisfied with course content, curriculum! syllabus and
thc related other parameters of first semester. The curriculum is capable of inculcating life-long learning abilities in shldents. Syllabus is updated as per the

1

_:cqull-cmCn~~~-Lcur~~~lt-s-cenariO~,,:,rtJI~_l:lustrydema~ld a!~S!_EeseaI~~haspect as well. _
Link: https:/ldocs_google_com/spreads_l}eets/d/1qIJUbGQ4-
Wv1vOcrvJ7lru;zPsm p6sw/ edit? usp=sh;!re link&ouid-103555980183400298166&rtpof-true&sd=true

---------------~
--

,-

I
i

I

S__~~ !~~~~I!~Name Suhject Cod

Dr. N idhi Saxena IOOO22/Basic
I Electronics EI

Dr.Tej singh 100022/Basi
2 Electronics EI
3 Dr. Vikram Rajpoot 160 I24/Discr
4 Dr. Abhishek Dixit 2401 23/Digit<
5 Prof. Aditya Dubey 240 I22/Com

Dr. Bhagat Singh
6 Raghuwanshi 270121/1ntrm'--------------_

e

1.The 2. The 3. The cour
availability Courses and curriculum
of books & content are up are helpful
E-Iearning to date. meeting the
material in Please suggest higher
the if you feel any studies/pial
institute is new course(s) requiremer
good. need to be according t
(Please give introduced to present glo
your meet current trends. (Ph:
opinion) needs & give sugges

technological any)
changes?

/ Subject Name
Electrical
glllccnng 4 4
, Electrical
gineering 2 3
tc Structure 5 4
! Logic Design 5 5
utcr Programming 5 5

uction to AIDS 5 4--_

C

1

C

1

se 4. The course / 5. The
syllabi contents in your curriculum is
iin domain/area are well capable of

designed and inculcating life-
frequently updated, long learning

ement hence need no abilities in
ts changes at students. (Any
I) present.Ilf you feel suggestions,
ial some changes (new please give
ase content to be added below)
lions if or outdated content

to be removed) are
needed, please

- su~~estl

4 4 4-

4 4 4
4 5 5-
4 5 4-
5 5 5-

4 4 4

10
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7 Dr. Saumil Maheshwari 280 123/Digita
8 Dr. Nidhi Saxena 160123/Digil
9 Prof. Aditya Dubey 240 I22/Comp

Dr. Tcj Singh
, .."

10 .: 250 I25/Digil
I1 Dr. Sanjiv Sharma

,
230 122/Com _.

12 Pro~. Aditya Dubey 160121/Tntrod_.~- -.---.---- ...

Dr. Bhagat Singh
13 .8!:l.gh~~\Vanshi 280121IIntrod.. - --_.

Pror. Mir Shahnawaz
14 ;\ hrnud 2 XO I 22/Comp

I _ .._--------------.-,-

15 I )r. I)h;lllal~.iayBi~~~_____ _I60 I 22/~'~~I~lPI

i
I () Prof. Vikas Sejwar no 121Iintrod------ ---- ------_ _. __.._-_- " ----~.-----

",,--_ 1------ ._--_--_._-_, ..

1I

iI

Logic Design 4 5
I Logic Design 4 4
~er Programming 5 5
,I Logic Design 5 5
ter Programming 4 4
ction to IT 5 5-- ,-,.

ction to AIML 4 5

ter Programming 5 5
ls:r Programming 5 5
ction to ToT 4 5

5 5 5
4 4 4
5 5 5
5 5 5
5 4 5
5 5 5

5 4 4

5 5 5
5 5 5
5 4 5

1: Strongly disagree)

1I

1I

1I

1I

1I

1I

-
L___,L._C_Ou_J:_seSatisfaction Index (CSI) (on a sC~I~eof 5) (5: Strongly Agree, 4: Agree, 3: Neutral, 2: Disagree!

.,, .~

11
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• 1. The availabiliN of books & E-Iearning material
in the institute is good, (Please give your
opinion)

.2.The Courses and content are up to date.
Please suggest if you feel any new coursers) need
to be introduced to meet current needs &
technological changes?

.. 3. The course curriculum/syllabi are helpful in
meeting the hlg+er studies/placement
requirements according to present global trends.
(Please give suggestions if any)

.4.The course / contents in your domain/area are
well designed and frequently updated, hence
need no changes at present.Ilf vou feel some
changes (new content to be added or outdated
content to be removed) are needed, please
suggest)

.. S. The curriculum is capable of inculcating life­
long learning abilities in students. (Any
suggestions, please give below)

12
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~_- --......- Respo

Curriculum Evaluation Point Strongly disagree Dlsagree NE
1. The availability of hooks & E-Iearning material in the
institute is good .: (Please give you!._Q_pinion) 0 6.25
2. The Courses and content arc up to date. Please suggest
if you feel any new course(s) need to he introduced to
m('c~ cm·!('nt needs & t('_CJ1_ll~)!~~g_!~al~hanges? 0

,
3. The course currtculum/svllabi an' helpful in mceting

I thc highcr studies/placcmcnt requirements according to
r-].l_resentglohal trends. (Plcasc_give sug_g_estions if any) 0 0
4. The courseJ:~'ol1tents in your domain/area are well
designed and frequently updated, hence need no changes
at present.(lf:Y~u:feel some changes (new content to be
added or oti'tdat~d content to be removed) are needed,
please suggest! ...•••• 0 0
5. The curriculum' is capable of inculcating life-long
learning abilities in students. (Any suggestions, please
give below) 0 0
Total 0 1.25

rse in %

u tral Agree Strongly Azree

0 37.5 56.25

6.25 31.25 62.5

0 37.5 62.5-

0 43.75 56.25-

0 37.5 62.5-
1.25 37.5 60-

13
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MADHAV INSTITUTE OF TECHNOLOGY & SCIENCE, GWALlOR
(A Govt. Aided UGC Autonomous & NAAC Accredited Institute, 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.

• It is found that 28.26 % of students are strongly agreed, 50% of students are agreed, 13.04% of 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
INo.

I Need to more focus on programming 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

I compames the students' power of thinking
and coding.

3 Trv to add course rezardine rernov > Self study & semmar zrves a-' b e 0.; L - eI

I
nervousness during interviews platform to the student where Implemented

he can improve himself write
communication.

4 : Small Projects based on domain should To inculcate the habit of Implemented
i be given in every semester, so that coding. mini skill project has

J ~J~~I~:~~Sogai~nk:lOwI~dge and develop already incorporated as a part
of scheme .

'5: ' I :La~t :Yseni~~tei"s~ubjects were totally According to the-recent-
:

-I from .noirIT b~ckgroUrig. Try to teach scenario, and request of so Proposed for discussion
i latest technolog:r instead, so that it wi II many students to teach at least

Department of Information Technology
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2-3 subjects from other
discipline so that they can be
more versatile.

be helpful for placements

Try to add practicais where not
included, and add more
practicals where already
included for practice.

More practical Labs than Theory classes6
Discussed

Suggestions required from
industry. Workshops will be
conducted with them and will
take meetings from alumni.

Constant updation of curriculum to be
industry ready

7

Implemented

, -
tocus more on Ai and machine learning 1his course has already added

in higher semesters.
8 Implemented

As a part of curriculum,
department offers internships
to lower semester students and
allow higher semester students
to go for internships rather than
project. Department placement
cell also suggest them good
company's for intemships.

Internship and coding please9

Implemented

I
ImplementedThis course has already added I

in higher semesters.
Data science problem solving10

I
I

Mini skill project and
proficiency in subjects enhance
the students' power of thinking
and coding.

Basic need of understanding of current
technology management

11
Implemented

More technology and companies must be
invited for placements

T&P cell and department is
trying to contact with many
companies continuously.

12
In progress

I 13 Try to add practicals where not
included, and add more
practicals where already
included for practice.

~-----------------------------
It should include international courses too Students are free jor attend any
like Coursera and edx international courses____________ ~ L_ _

Include more practical lectures than
theoretical ones Discussed

, 14
I

DIscussed

.•" ...
••••••

Department of Information T ech nology



••••••••••••••••••••••••••••.-•••••••

Strongly Neutral Disagree Strongly
PARAMETERS Agree (5) Agree (4) (3) (2) disagree (1)

Course content IS interesting and
as per Industry needs 15 24 7 1 1

Are you able To apply, analyze,
design and create products and
solutions for real life Engineering
problems . , 24 6 .:+ 1! _)

Do you feel that you arc capable of
learning new things 111 the
constantly changing technological
world? 7 27 10 .. I-,

Do you find yourself capable of
making a good career 7 29 10 2 0

Do you feel that you are able to
manage projects 111 an ethical

Imanner and work efficiently as a

Imember/leader of multidisciplinary
teams. 11 26 9- ..., 0"-

l curses meet
requirements ()

.,.., 13 ():..!

Reading materia: rC.~~H\iing
curriculum is easily available 7 ,_., !~ : I)LL

, ,

Syllabus enhances cmployabilitv 6 27 13 --, 0-

htt~s:i! docs. google. com/s~readsheets! dl 1hi ':,OllllOogSxWH9gY6tfzFo
Link of the Alumni feedback GgNZObtTWTVXMbH4bx:4/edit'?usR=shcH-in!2

Department of Information Technology
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Alumni Feedback
35
30

If II~~~II~~-.I;~~.1._ .11_ JI- ~I[.11_
Are you able

Do you feel
Do you feel that you are

To apply,
that you are able to

Course analyze, Reading
content is design and

capable of Do you find manage Courses
material

learning new yourself projects in an meet Syllabus
interesting create regarding
;1n,-j ;i, !"""~r f)rc"du,-to:: ;:.nd things in the capable of ethical contemporar nirrindiim lc enhances

Industry solutions for
constantly making a manner and y

easily
employability

needs real life
changing good career work requirements

available
Engineering

technological efficiently as
world? a

problems .member/Ie ...

II Strongly Agree (5) 15 13 7 7 11 6 7 6

• Agree (4) 24 24 27 29 26 27 22 27

iiiii Neutral (3) 7 6 10 10 9 13 18 13

• Disagree (2) 1 4 3 2 2 2 1 2

iii! Strongly disagree (1) 1 1 1 0 0 0 0 0

• Strongly Agree (5) • Agree (4) Neutrai (3) II Disagree (2) IIIStrongly disagree (1)

Department of-tnfO-~l1lation Technology

, ~ P'ge4 ~
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EMPLOYER SATISFACTION SURVEY

Sample Size: 67

Parameter Employer
(l\UTS Student working under you or in your Excellent Very Good Fair Poor Satisfaction

Or anization) Index

eve! of technical contribution 27 26 14 0 4.19

evel of success in learning new areas, engaging in
rofessional development. and adapting to technological 40 , 27 30 8 2 4.16

ave 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

emonstrated ability to work well in a team 37 25 4 1 4.43

•••••••••••••••
• Employer Satisfaction Index (ESI) (on a scale of 5) (5: Excellent, 4: Very Good, 3: Good, 2: Fair, 1: Poor)

••••••••••••••••••••

Employer Feedback

"-
III>o
C.
E
UJ....o
o
2

40
35
30
25
20
15
10
5
o

in learning new
. areas, engaging

Leve!of
technical

contribution
development, .
and adapting to
technological

change

elevation to
higher level?

and social
responsibility

Demonstrated
ability to work
well in a team

1Il Excellent

IIIVery Good

Department of Information Technology
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Link of Employer Feedback

https://docs.google.com/spreadsheets/d/lOIj8MtXBQSdv8H2bmHfxVIOvQM3qTL3q/edit?usp=sharing&ouid
= 109055627337813693303&rtpof=true&sd=true

Department of Information Technology
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Semester

Semester
III

','
1. ,

Madhav Institute of Technology and Science, Gwalior
(A GOY!.Aided UGC Autonomous & NAAC Accredited Institute Affiliated to RGP'I, Bhopal)

Department of Information Technology

Indirect CO Attainment of B. Tech. [Information Technology]

Session: Jul- Dec 2022

Indirect Semester COs

Computer
System

Organization
(1603 I I ) f-~-+-------l

('06

160313:
DBMS

SUbject
Name/ Code
160511 :
Discrete
Structure

160512:
Data

Science
Using
Python

68.00C06

160513:
TOC

160705:
Mobile

Computing

160706:
Soft

Computing

C06 73.9
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As per the received response from the students in the form of Cos Feedback, following key points are analysed:

- ----------------~-- ~-~------

I. Most of the subject COs arc ach ieved with high level of attainment (80%).
2. COs of Soft Computing Techniques and Mobile Computing can be revised.
3. More focused on High order thinking problems.

Participation of students in Cos feedback can be improved.4.
5. Cos can .be improved as per the need of industry need.
6. To further improved the feedback, different mode of COs feedback can be considered. ~
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Mf:idhavInstitute of Technology and Science, Gwalior
(A Govt. Aided UGCAutonomous & NAAC Accredited Institute Affiliated to

RGPV, Bhopal)
De rtment of Information Techn

Indirect Attainment %

Computer networks and Protocols
(230303)

management
Systems(230304 )

Discrete structure (230501)
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2. Therefore there IS a hi king question can be givehigher order t In3. More . .
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Madhav Institute of Technology and Science, Gwalior
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CO Feedback Analisis of B. Tech. AIR
Session:Ju Dec'2022

Database management Systems(240304)

Datasciences using Python(240502)

(06 75
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Fig. Comparative indirect CO feedback
Analysis:
1. All cos are attained with 70 % in III 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 question can be given in both semester subjects
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Madhav Institute of Tee
(A Govt. Aided UGCAutonomous & NA

Department of I

Indirect COAttainment of B. Tech. [

Sessio

Semester SubjeCt Name/Code
Semester

III I 280302 Design &
! ! ~-I""l~h/r-;~ nf

\"A1-'UI1""'·"" "'.
Algorithms

280303 Operating
System

I I 280304 Computer
Networks and

I

protocol1

I

I i 280305 Database
! ! management
I ! System
I

iI ,

~

y t«:

~- - - .

4~-

."

hnology and Science, Gwalior
ACAccredited Institute Affiliated to RGPV, Bhopal)

nformation Technology

Artificial Intelligence and Machine Learning]

n: Jul- Dec 2022

COs Indirect Attairiment
COl 86.48648649
CO2 82.88288288
C03 85.58558559
C04
COS
C06
COl
CO2
C03 77.33333333
C04 66.66666667
COS 73.33333333
C06 70.66666667
COl 75.36231884
CO2 76.8115942
C03 79.71014493
C04 75.36231884
COS 75.36231884
C06 73.91304348
COl 92
CO2 87
C03 87
C04 87 dCOS 89
C06 89
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Indirect COsAnalysis
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280302 Design & 280303 Operating 280304 Computer 280305 Database
analysis of Algorithms Networks and management System

protocol
System

As per the received responsefrom the students in COFeedback,following keypoints are analysed

1. Majority of subjects haveattainment of more than 75%
2. CO4 attainment of Operating system is lessthan 70%, hence necessaryactions are to be taken
3. COl attainment of DBMSis 92%which isvery significant
4. Participation of students in COfeedback needsto be improved
5. CO'scan be enhancedasper industry standards/requirements
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Madhav Institute of Technology and Science, Gwalior
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Department of Information Technology
Indirect CO Attainment ofB. Tech. [Artificial Intelligence and Data science]

Session: Jul- Dec 2022

Semester Subject NameJCode COs Illdirect Attaillment
Semester

III 270302 Design &
?t"\~I\lc;C' ,-,,1

COl 84.09090909 .
C02 80.3030303
ro'l-'----'IV1- 'OJ' ~~~ 'O,JoJ • _, oJ_, _, _, _, _, _,

Algorithms C04 80.3030303
COS 77.27272727
C06 78.78787879

270303 Operating COl 77.33333333
System CO2 76

C03 78.66666667
C04 68
COS 80
C06 68-/ 270304 Computer r-/ CO_1 -+-__ 7_)._36_2_3_18_8_4_------i

Networks and C01 7681159·P- -
protocol C03 79.71014493

C04 75.36231884
COS 75.36231884
C06 73.91304348 I

270305 Database COl 87 I
management CO2 84 I

System C03 84 i,
-----i

C04 87 I
I
I

C05 84 I,
C06 84 I
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Indirect COAnalysis
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270302 Design & 270303 Operating
analysis of Algorithms System

270304 Computer
Networks and

protocol

Asper the received responsefrom the students in COFeedback,following key points are analysed

1. Majority of subjects haveattainment of more than 75%
2. CO4 and C06 attainment of Operatingsystem is lessthan 70%, hence necessaryactions are to

be taken
3. Participation of students in COfeedbackneedsto be improved
.4. eo's can beenhancedasper industry standards/requirements


