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Title of the Event

Online Two Days Workshop On
“Quantum Computing and Communications:
New Paradigm”

Date of Activity held

28th February 2023 & 1st March 2023

Time of Activity

10:00a.m & 2:00p.m

Mode of Activity

Online — GoToMeeting Video Conference Platform

Resource Person

Dr. S. Manjula Gandhi & Dr. S. Gayathri Devi

Professional details of
Resource Person

Dr. S. Manjula Gandhi Associate
Professor Department of Computing
Coimbatore Institute of Technology

Coimbatore, Tamil Nadu, India

Dr. S. Gayathri Devi Assistant
Professor Department of Computing

Coimbatore Institute of Technology
Coimbatore, Tamil Nadu, India

Program/Course/ Class

UG & PG Students and Faculty Members of All Programs of our
University.

Number of PG
Students/Researc h
Scholars and Faculty
Members
attended

170 Participants.

Convenor

Dr. Lakshmi Maka,
Dean, Sharnbasva University
IEEE WIE Student Branch Mentor and Faculty Advisor

Co-Convenors

Prof. Shivganga Patil
Chairman, Dept of ECE, FETW,
Sharnbasva University.

Activity In charge

Dr. Asharani Patil
Associate Professor, Dept. of Electronics & communication Engg.,

Faculty of Engineering & Technology — Exclusively for Women., Sharnbasva
University, Kalaburagi, Karnataka, India.

Aim of the Event

The aim of this workshop is to introduce participants to the fundamental
principles, emerging technologies, and future potential of quantum computing
and quantum communications. It seeks to explore how quantum mechanics is
revolutionizing computation, data security, and communication systems, and to
provide insights into the challenges and opportunities within this rapidly|
evolving paradigm.
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Online Two Days Workshop On
“Quantum Computing and Communications : New

Paradigm”
Quantum computing is one of the most significant breakthroughs of the

present century. It is a new disruptive paradigm based on the principles of

guantum mechanics to solve problems in various fields of science that are beyond

Brief of Workshop
the possibilities of classical computing infrastructures. Despite, lot of theoretical
research and hardware implementation application of quantum computing in
solving computational problem is yet to be explored. In future, a new generation
of quantum technologies will drive the development of disruptive devices,
services and systems which will primarily impact imaging and computing of
intractable problems as well as enhance
network security.
1. Broaden their definition of quantum computing

Objective of the 2. Getan overview of the quantum communication & networks, quantum

Workshop: information processing etc,.
3. Learn about practical implementations of various algorithms on quantum
computer with communication & networking.
4. Develop machine learning models using quantum computer
1. Introduction to quantum computing and its research scope
2. Quantum Communication and Network
Expected _ _
Outcomes of the 3. Quantum Secured future optical network and with
Workshop: multidimensional optical sensing

4. Quantum Machine Learning

5. Hands on Quantum computing

Who can attend

Staffs Members, Research Scholars, PG students and final year UG

students.

Invitation
Resource Person

Dr. S. Manjula Gandhi Associate
Professor Department of Computing
Coimbatore Institute of Technology

Coimbatore, Tamil Nadu, India
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Dr. 5. Manjula Gandhi

Associate Professor

Department of Computing
Coimbatore Institute of Technology,
Coimbatore, Tamil Nadu, India

Subject: Invitation as Resource Person for the FOP Program.
Respected Madam,

With the reference to the above cited subject, Department of Electronics
& Communication Engg, Faculty of Engineering & Technology ~
Exclusively for Women, Sharnbasva University, Kalaburag), Karnataka is
organizing Online Two Days Faculty Development Program on
“Quantum Computing and Communications : New Paradigm” on 28"
February 2023 & 1" March 2023 on the view of “DIgitALL : Innovation &
Technology for Gender Equality” International Women's Day Week 2023
Celebration under IEEE Women in Englneering Affinity Group Chapter,
IEEE Bangalore Section of our University.

In this regards, | take the privilege for inviting you as a resource person to
deliver a presentation on Quantum Computing and Communications on

1" March 2023. Your honorary presence and valuable presentation will
ignite the program.

We sincerely hope that you will honor by accepting our invitation,

Thanking you,
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Dr. S. Gayathri Devi

Assistant Professor

Department of Computing
Coimbatore Institute of Technology
Coimbatore, Tamil Nadu, India
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'_::-"—O-M‘D'-m With the reference to the above cited subject, Department of Electronics

& Communication Engg., Faculty of Engineering & Technology -
Exclusively for Women, Sharnbasva University, Kalaburagi, Karnataka is
organizing Online Two Days Faculty Development Program on
“a Computing and Ci icatl : New Paradigm” on 28"
February 2023 & 1% March 2023 on the view of “DigitALL : Innovation &
Technology for Gender Equality” - International Women's Day Week
2023 Celebration under |IEEE Women in Engineering Affinity Group
Chapter, |EEE Bangalore Section of our University.

Strvm
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In this regards, | take the privilege for inviting you as a resource person to
deliver a pi 1 on Q Comp and C on

28" February 2023. Your honorary pi and p
will ignite the program.

We sincerely hope that you will honor by accepting our invitation.

Thanking you,

Facolty Science

1 MA. Joumatem & Mess Come

Facuty of Sclence & Tech,

1 MSe Physcs 2 MSc Mathe 2
3 M.Sc 2000gy 4 MSc Boany Dm
Faculty o Computer Application

All the participants were made to free registration. By filling the
Google Form on or before 27th February 2023 before 3:00 p.m.

Registration
Registration Link : https://forms.gle/dXpj6k4YtKAVtVWK6
Schedule of the ONLINE MODE - GoToMeeeting Online Conference Platform
Workshop 28th February 2023 & 1st March 2023
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Schedule of Workshop
Day 1: Tuesday : 28'" February 2023
Timing Topics to be covered
10:00a.m - 10:30 a.m Inaugural of workshop
Session - | : Dr. §.Gayathri Devi
10:30.m - 12:30p.m . Introd.uction to- Quantum computing
Topics covered : Single qubit quantum gates
Working demo using IBM Qiskit
12:30p.m - 2:00p.m Lunch Break
Session = Il : Dr. S.Gayathri Devi
: Multi qubit quantum gates
oy Topics covered : IBM Qiskit simulators
Working demo using IBM Qiskit
4:00p.m Discussion with Feedback - |
Day 2 : Wednesday : 1% March 2023
Session = |ll : Dr. 5.Manjula Gandhi
Working with Quantum Circuits
0:00.m'<12:00 pm Topics Covered Quantum Entanglement
Working demo using IBM Qiskit
12:30p.m - 2:00p.m Lunch Break
Session = IV : Dr. S.Manjula Gandhi
2:00p.m - 4:00p.m : Quantum Teleportation
Topics Covered - T
Working demo using IBM Qiskit
4600 1= A0 Discussion with Valedictory function
-2 _ i Feedback - Il Ay

Inaugural

@ N REWDNRE

Inaugural session was head by Registrar Sir and Dean of our
Sharnbasva University

AGENDA

Welcome Speech

Lightning of Lamp by the Dignitaries Digitally
Brief on Workshop.

Introduction of Resource Person — 1
Introduction of Resource Person — 1

Formal Welcome to both Resource Person
Warm talk by our Dean Madam

Then start with Session.
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in association with IEEEWWIE Affinity Group Bangalore Section, |EEE Bangalore Section

Trustee, Poojya Dr. Sharnbaswappa Appa Family trust, Sharnbasveshwar Samsthan, Kal

Trustee, Poojya Dr. Sharnbaswappa Appa Family trust, Sharnbasveshwar Samsthan, Kalaburagi

Trustee, Poojya Dr. Sharnbaswappa Appa Family trust, Sharnbasveshwar Samsthan, Kalaburagi

Dr. S. Manjula Gandhi Dr. S. Gayathri Devi
Associate Professor Dept. of Computing Assistant Professor Dept. of Computing
Coimbatore Institute of Technology Coimbatore institute of Technology
v Coimbatore, Tamil Nadu, India Coimbatore, Tamil Nadu, India
 Sri N. S. Devarkal Dr. V. D. Mytri pr. Anilkumar Bidve
N Vice-Chancellor Pro-Vice-Chancellor Registrar
S University, Kalaburagl  Sharnbasva University, Kalaburagi Sharnbasva University, Kalaburagi
D araj S. Mathpati Dr. Lakshmi Patil Maka Prof. Kiran Maka
Registrar (Evaluation) Dean Finance Officer

.).sha_fhbuva University, Kalaburagi Sharnbasva University, Kalaburagi Shambasva University, Kalaburagi
Dr. Niranjan V. Nisty
‘ Vice Chancellor, Sharnbasva University, Kalaburagi
& ' |EEE WIE Coordinator ’

Faculty of Engineering & Techonology (Exclusively for Women)
s

is of C y C d Sh
Kalaburagl - 585 103 Karnataka, Indla

Invitation
for

Online Two Days Workshop u
on

Computing and Communications: New Paradigm”’
28" February 2023 & 1* March 2023

On the view of *'EEE
“DigitALL: Innovation & Technology for Gender Equality” LI SECTON
International Women’s Day Week 2023 Celebration

In the Divine Presence & benign blessings of
Vidya Bhandari
Poojya Dr. Sharnbaswappa Appalji
Mahadasoha Peethadhipathi, Sharanbasveshwar Samsthana, Kalaburagi
President, Sharnbasveshwar Vidya Vardhak Sangha, Kalaburagi
Chancellor, Sharnbasva Univesity, Kalaburagi

Matoshree Dr. Dakshayini S. Appa
Chairperson, Sharanabasaveshwar Vidya Vardhaka Sangha
Member, Board of Governor, Sharnbasva University, Kalaburagi

Poojya Chi. Doddappa Appajl

9" Mahadasoh thadhipati, Sharanbasveshwar Samsthana, Kalaburagi

Resource Person

Preside over by

Dr. Asharani Patil
Dept. of ECE, FETW, Sharnbasva University

Organized by
. Dept. of Electronics & Communication Engineering

Registrtion Link: https:/lforms.gle/prj6k4YtKAVtiK6
Onl workshop platform : Go to Meeting

y Alllare co ordially invited

~C llor's. Registrar, Registrar(Eval), Dean.

er, Dean of Faculty, Chairpersons, Staff & Studenis

Session—|
10:15a.m to 12:00
Noon

Session by Resource
Person —

Two days’ Workshop on Quantum Computing and
Communication - Session - |

Feb 27, 2023, 8:35 PM — Feb 28, 2023, 12:35 AM
(America/Los_Angeles)

Please join my meeting from your computer, tablet or
smartphone.

https://meet.goto.com/189197501
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Dr. S. Gayathri Devi | You can also dial in using your phone.
Access Code: 189-197-501

United States: +1 (646) 749-3122

- One-touch: tel:+16467493122,,189197501#

Get the app now and be ready when your first meeting starts:
https://meet.goto.com/install

Introduction to Quantum Computing

Quantum computing is generallyviewed as a field of study
centered on developing computer technology based on the
principles of quantum theory — the area of physics that explains
how matter and energy behave at the atomic and subatomic
level. Designing these quantum systems to interact with each- other
in specific ways, while engineering unwanted interactions with the
environment out (the DiVincenzo criteria) is the general approach to
developing quantum computers at scale.

Quantum computing is a unique technology because itisn’t built on
bits that are binary in nature, meaning that they’re either zero or
one. Instead, the technology is based on qubits. These are two-
state quantum mechanical systems that can be part zero and part
one at the same time. The quantum property of “superposition”
when combined with “entanglement” allows N qubits to act as a
group rather than exist in isolation, and therefore achieve
exponentially higher information density (22N) than the information
density of a classical computer (N).

Although quantum computers have a significant performance
advantage, system fidelity remains a weak point. Qubits are
highly susceptible to disturbances in their environment, making
them prone to error. Correcting these errors requires redundant
qubits for error correction and extensive correction codes, however
useful applications of so-called Noisy Intermediate Scale Quantum
devices, or “NISQ’s” is proceeding very rapidly. Improving the
fidelity of qubit operations is key to increasing the number of gates
and the usefulness of quantum algorithms, as well as for
implementing error correction schemes with reasonable qubit
overhead
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| ) Two days Workshop on Quantum Computing and Communication -...
My meeting 1com r r
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o Two deys Workihop on Quansum ono:,a memv on Quantum Computing and Communication - Session - |
= and e Feb2 835 PM - Fab 28, 2023, 1235 AM (America/los Angeler
Sart Please join my meeting from your computer, tablet of smartphone
)
You can also dial in using your phone. =)
L e X

Ratud has left

Single-Qubit Gates
Classical Unary Logic Gates
Contd. Session —1: | Alright! At this point, we've talked about what a qubit is, and we've

Single-Qubit Gates | talked about the Bloch Sphere which is the standard way to
visualize qubits. Let's talk a bit about quantum computers, how

they calculate things with qubits.

In classical computers, we use logic gates as the fundamental
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structures that interact with input bits to produce output bits. Most of
the time, we think of these input and output bits as different physical
bits. We had four unary gates (gates that only take one bit as input):

Clear, which always sets the output to 0

Mark, which always sets the output to 1

Identity, which sets the output to whatever the input was
Negate (NOT), which sets the output to the opposite of the input
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Day -l
Session — |
2:00p.m to 4:00 p.m

Two days Workshop on Quantum Computing and
Communication - Session - 1l
Feb 28, 2023, 12:00 — 4:00 AM (America/Los_Angeles)

Please join my meeting from your computer, tablet or
smartphone.

https://meet.goto.com/298039429

You can also dial in using your phone.

Access Code: 298-039-429

United States: +1 (669) 224-3412

- One-touch: tel:+16692243412,,2980394294#

Get the app now and be ready when your first meeting starts:
https://meet.goto.com/install

Session by Resource
Person -

Dr. S. Gayathri Devi

Multi Qubits and its Simulation

Single-qubit gates, even applied to registers, still only affect one
qubit. These gates can be thought of like functions that only take
one qubit in their input parameters. They may have more than
one overall parameter, such as the arbitrary rotation gates, but
they only have one parameter that is a qubit. In this section,
we're going to look at gates that take more than one qubit in
their input. The simplest multi-qubit gate is called the SWAP gate.
It takes in two qubits and switches their states - that is, it puts the
first qubit in the state of the second qubit, and vice-versa. The
SWAP gate has this matrix.

Session - Il

Two days Workshop on Quantum
Computing and Communication -

httpsy//meet.gotocom/298039429 )

22 Everyone “
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Two days Workshop on Quantum
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Dr § Gayathei Devt [ Active cameras

Multi Qubit Gate - CNOT

Operates on 2 qubits Qo —p—
qO is the ‘control’ qubit
q1 s the target’ qubit qy —t—
Used to entangled qubits
« Matrix Representation
Input (t.c) | Output (t,¢) 1
0

® 3¢ sunny -

Queries and

Feedback — Day - | Few questionaries and queries were made.
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Photo Session Day — |

2% Everyone

Shambasva University

Amar somshekhar pat Soumya

]
Laxmikant kshemaling Ragcumar Hugar Santakshi Relekar Ashreeta ! il Onacall
H Nagavent K Aniita | Bajantri Ambika Patid ’
_—
y3 | 1

0~ =

®csny ~ G

Feedback Link — https://docs.google.com/forms/d/1XHbEDHJJHkO1hD3IXGxrCIKP
Day - | 25ZyS-K0aPJkX6-10w/edit

145 Responses
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Feedback form for two days online

workshop

A asharanispati@gmall.com (not sharec) Switah sccount

Emalld

Your answar

Name

Your answar

Organizaticn

Your anzwar

How satisfed were you with the work shop?

crecsa -

Would you attend this warkshap in future?

O ys=
[ we

Haw satisfied were you with the wordkshop speakers?

Crccas -

Any sugoestons?

Your answar

Pwvwr mobemn peswacrds theoigh Sooge Faema

Ciear form

Tha comart i rether oeeied v andoraed by Gasg e Fapst Abuae - Term of Sevves - Prsay Py

Google Forms

Day -l
Session—1lII

Two days’ Workshop on Quantum Computing and
Communication - Session - lll
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10:00a.m to 12:00
Noon

Resource Person —
Dr. S. Manjula
Gandhi

Feb 28, 2023, 8:25 PM — Mar 1, 2023, 12:25 AM
(America/Los_Angeles)

Please join my meeting from your computer, tablet or
smartphone.

https://meet.goto.com/685127501

You can also dial in using your phone.

Access Code: 685-127-501

United States: +1 (646) 749-3122

- One-touch: tel:+16467493122,,685127501#

Get the app now and be ready when your first meeting starts:
https://meet.goto.com/install

Working with Quantum Circuits — Quantum Entanglement.

Quantum entanglement is a quantum mechanical phenomenon
in which the quantum states of two or more objects have to be
described with reference to each other, even though the individual
objects may be spatially separated

Quantum entanglement is at the heart of quantum physics. It offers
unique insights into the fundamental principles of our physical world
and it provides at the same time the basis of novel communication
protocols, which allow efficient communication and computation
beyond the capabilities of their classical counterparts. Prominent
examples are quantum cryptography, the simultaneous distribution
of a cryptographic key that is ultimately secured by the laws of
guantum physics, quantum dense coding, a protocol to double
the classically allowed capacity of a communication channel by
encoding 2 bits of information per bit sent, or quantum
teleportation/ the remote transfer of an arbitrary quantum state
between distant locations.

Further examples include entanglement-assisted classical
communication to enhance the communication capacity in a noisy
environment or methods to exploit the computational advantages
provided by quantum entanglement for communication complexity
problems. These quantum communication protocols utilize
entanglement as a resource and

form the basis for a new emerging quantum
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present, the only suitable system for transmitting

quantum entanglement, in principle up to a global scale.

information technology. To achieve quantum communication within
a network it is a central task to be able to distribute and manipulate

At

information in long-distance quantum communication is photons.
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Get the 3pp now and be ready when your first meeting starts:
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— Jupyter 1.SU-Working with Quantum Circuits s

)+ > @

Two days Workshop on Quantum Computing and Communication -
Session - IV
Mar 1, 2023, 12:15 — 4:15 AM (America/Los_Angeles)

Please join my meeting from your computer, tablet or smartphone.
https://meet.goto.com/282949117 You

can also dial in using your phone. Access

Code: 282-949-117

United States: +1 (224) 501-3412

- One-touch: tel:+12245013412,,282949117#

Day - II
Session — IV Get the app now and be ready when your first meeting starts:
2:00p.m to 3:30p.m | https://meet.goto.com/install

Resource Person — | Quantum Teleportation & Multi Qubits and its Simulation

Dr. S. Manjula
Gandhi Quantum teleportation: a quantum information protocol by which the

unknown quantum state of one particle can be transferred to another
distant particle, using a pair of entangled particles, a projective
measurement, and exchange of two bits of classical information

Quantum algorithms can be exemplified as quantum circuits, merely
comparable to conventional computing. Every qubit may be signified as
a line, as the usual bits are, and they can be operated and entangled
with each other across the routine

of quantum gates, corresponding to logic gates.
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Queries and

Feedback — Day - I Few questionaries’ and queries were made.

Very dear mam

11:32AM
Ok marn thanks will join for next
session

1134 AM Me to Everyone RIS

thank you participants.

1135 AM

thank you to resource person on
bahalf of 3l the participants.

AL =

= F 133
&ochx ~BEI D r: 0103 :1" 8

Using Qiskit's simulators - Aer

Output

statevector :
«
1

meas

qobj = assemble(qc)

result = sim.run(qobj).result()
counts = result.get_counts()
plot_histogram(counts)
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Feedback Link —
Day-li

https://forms.gle/2si7BdA767wvkdh2A

140 Responses

Paradigm - Day - Il

Fasdbtack form for twa days onling workshep

Two days Online Workshop on Quantum
Computing and Communication -

New

> Jl.com Swhch

* Raguiree

Email v

Your eman

Name

Your answer

Your answer

How satzfied were you with the wark shop?

‘ chosse -

Would you attend this wordkshegp in future?

[ =
[ ne

How satisfied were you with the warkshop speakers?

Chosss -

Any supgestions?

Your anawer

=

Nwrer sbeit perywarss through Gaogle Forra.

This corters  rethar crected nor ardaned by Soogle. Seapor Abuse T of Servdce - Bovesy Seley

Clear farm
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Photo Session — Day — Il
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22 Everyone
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— ] - ¥

Laxmdant kshemalng Raghuenar Hugar Santakshy Retelkar Ashreeta !
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1. A qubitis the basic unit of information in quantum
computing.
[ Correct [1 Wrong

2. Superposition means a qubit can be in more than one state
at the same time.
[ Correct [1 Wrong

3. Quantum entanglement allows particles to stay connected so

Questions as that the state of one affects the other instantly.

feedback

[ Correct [ Wrong

4. In quantum communication, Quantum Key Distribution
(QKD) is used for secure data transfer.
[ Correct 1 Wrong

5. The no-cloning theorem means we can make perfect copies

of any quantum state.

[ Correct 1 Wrong
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Appreciation Letter
Thanking Letter
Attendance Letter

The entire three letters with certificate as resource person along
the remuneration were provided to both the resource person.

Feedback Link with
E-Certificate

https://forms.gle/LUAfzHSX02Bw1Ljq8

155 Certificates were Downloaded

E-Certificate

—— s et e
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Sharnbasva

Vidya Sangha,
Two Day Online Workshop on

“Quantum Computing and Communication: New Paradigm”
On the view of

“DigitALL: Innovation & Technology for Gender Equality” -
International Women'’s Day Week 2023 Celebration
In association with IEEE WIE Affinity Group Bangalore Section, IEEE
Bangalore Section,
On 28th February 2023 & 1st March 2023

CERTIFICATE

This is to Certify that Mr./Ms./Mrs./Dr./Prof./ Asharani Patil of Sharnbasva University Kalaburagi attended and
participated in Two Day Online Workshop on “Quantum Computing and Communication: New Paradigm” On
the view of “ 202

in association with IEEE WIE Affinity Group Bangalore Section, IEEE Bangalare Section Karnataka, India
Organized by Department of Electronics & Communication Engg., Faculty of Engineering & Technology — Exclusively for
Women, Sharnbasva University, Kalaburagi, Karnataka India. Certificate ID CVERCQ-CEO00010

-
s S At b ey
A= Mo ™ g 2
REGISTRAR VICE-CHANCELLOR CHANCELLOR
n Made for free with Certify'em I

TUnder e agesis of oo Vidys vardnars Songha, Xalsburag - 565103, Kanatea, ndia)

Two Day Online Workshop on
‘Quantum Computing and Communication: New Paradigm”

On the view of

“DigitALL: Innovation & Technology for Gender Equality” —

4 (y/f/' International Women’s Day Week 20232 Celebration *I_Estg
€  In ascociarion with IEEE WIE Affinity Group Bangalore Section., IEEF Bangalore Sectnion

On 28" February 2023 & 1™ March 2023

CERTIFICATE

This is to certify Dr. § Manjula Gandhi, Associate Professor, Department of Computing,
Coimbatore Institute of Technology, Coimbatore, Tamil Nadu, India have been as Resource Person-
Speaker in Two Day Online Workshop on “Quantum Computing and Communication: New
Paradigm” On the view of “DIgitALL: Innovation & Technology for Gender Equality” - international Women’s
Day Week 2023 celebration in association with

Organized by Department of Electronics & Communication Engg., Faculty of Engineering
& Technology — Exclusively for Women, Sharnbasva University, Kalaburagi, Karnataka India.

Jusats S Mot Seoseicasooppafigs

DEAN REGISTRAR VICE-CHANCELLOR ”CHANCELLOR
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CQ’s, PO’s and PSO’s Correlation

. Relevance to PO’s
CO’s CO Defined and PSO’S
Understand the fundamental concepts of quantum computing and quantum PO1,P0O2
Ocu(:lcjgi:e mechanics. Differentiate classical computing from quantum computing. PO6, PO7
Explore quantum algorithms and their real-world applications P08, PO10, PO12

Title of the Event: Online Two Days Workshop On “Quantum Computing and Communications: New Paradigm”
Number of Student: 155

%Attainment = Average . Mappe
Total ° g Attainment | Mapped pp
Q.No | Correct Wrong Score (Total score/ percentage levels POSs d
Total no. Students attended) | Attainment PSOs
1 125 30 125 96.2 96 3
2 102 53 102 92.30 92 2 ;cc))el,sgi PsOL,
3 132 23 132 94.23 94 3 ’ ! PSO2,
PO8,PO10 PSO3
4 118 37 118 92.30 92 2 ,PO12
5 107 48 107 94.23 94 2

CHART TITLE

B Correct W Wrong
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Impact Analysis Table

Name & Signature Name & Signature
of of
Organizing Coordinator Organizing Department Chairman

DEAN &
IEEE Branch Counselor




