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Welcome to QWorld’s tutorial on

“Quantum Key Distribution”

This tutorial consists of a collection of Jupyter notebooks.
Prerequisites

e Completion of QBronze
e Basic knowledge about Quantum Mechanics, programming using

Python, and Qiskit library in Python
Software requirements

Jupyter Notebook, Python 3, Qiskit

Note: If you have already installed Jupyter Notebook, you can proceed

directly to Step 3: Downloading the QKD notebooks.



https://qworld.net/

WORLD

We are working to build an open quantum ecosystem!

Step 1: Installing Anaconda®

Installing Anaconda® will install Jupyter Notebook as well as the required

Python compiler and libraries.

Click here to download Anaconda

Select your preferred operating system and download the setup file. Run

the setup file after downloading.

Anaconda Installers

Windows

Python 3.10

<, 64-Bit Graphical Installer (786 MB)

’

Mac

Python 3.10

4. 64-Bit Graphical Installer (599 MB)

& 64-Bit Command Line Installer (601 MB)
4 64-Bit (M1) Graphical Installer (564 MB)

4 64-Bit (M1) Command Line Installer (565
MB)

6!

Linux

Python 3.10
L. 64-Bit (x86) Installer (860 MB)

& 64-Bit (Power8 and Power9) Installer (434
MB)

&, 64-Bit (AWS Graviton2 [ ARM64) Installer
(618 MB)

&, 64-bit (Linux on IBM Z & LinuxONE) Installer
(360 MB)

O Anaconda3 2023.03-1 (64-bit) Setup

(64-bit) Setup

DA.

2023.03-1 (64-bit).

Click Next to continue.
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Welcome to Anaconda3 2023.03-1

Setup wil quide you through the installation of Anaconda3

Itis recommended that you dose al other appications
before starting Setup. This wil make it possble to update
relevant system fles without having to reboot your
computer.

- X

O Anaconda3 2023.03-1 (64-bit) Setup - X
0 ANACONDA.  piase review the lcense terms before nstaling Anacanda3

Press Page Down to see the rest of the agreement.

License Agreement

2023.03-1 (64-bit).

[End User License Agreement - Anaconda Distribution

Anaconda, Inc.

Next > Cancel

ICopyright 2015-2023, Anaconda, Inc.
|All rights reserved under the 3-dlause BSD License:

|This End User License Agreement (the "Agreement”) is a legal agreement between you
land Anaconda, Inc. ("Anaconda”) and governs your use of Anaconda Distribution (which
was formerly known as Anaconda Individual Edition). v
1f you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install Anaconda3 2023.03-1 (64-bit).

<ot [Tz ] [ ot

O Anaconda3 2023.03-1 (64-bit) Setup
Select Installation Type

Anaconda3 2023.03-1 (64-bit).

Install for:

(@ Just Me (recommended)
O Al users (requires admin privileges)

Anaconda, Inc

n_) ANACONDA.  please select the type of installation you would ke to perform for

- X

Re

<Back

Next > Cancel

O Anaconda3 2023.03-1 (64-bit) Setup e X

i2) ANACONDA.  Custonize how Anaconda3 ntegrates with Windons

[ create start menu shortcuts (supported packages only).
[J Add Anaconda3 to my PATH environment variable
NOT recommended. This can lead to conficts with other applications. Instead, use
the Commmand Prompt and Powershell menus added to the Windows Start Menu.
[ Register Anaconda3 as my defauit Python 3.10
ecommended. Allows other programs, such as VSCode, PyCharm, etc. to
automatically detect Anaconda3 as the primary Python 3.10 on the system.
[ Clear the package cache upon completion
Recommended. Recovers some disk space without harming functionality.

Advanced Installation Options

<Back Install Cancel
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Step 2: Setting up Jupyter Notebook

Open Anaconda Navigator (use the Windows Search Bar).

) Anaconda Navigator — o X
File Help
{ ) ANACONDA NAVIGATOR @ urgrsde o
M Home
Applications on base (roct] ~|  Channels Refresh
@ Environments ° o @ -
i =2
o ‘s upyter
) e Jupy
S '\-/
CMD.exe Prompt JupyterLab Noteboak .
s Commanity ot s - If Jupyter Notebook is
Run a cmd.exe terminal with your current | An extensible environment For interactive Web-based, interactive computing .
environment from Navigator activated | | and reproducible computing, based on the notebook environment_ Edit and run installed by defau |t,
Jupyter Notebook and Architecture human-readable docs while describing the
datasnatysis you can launch it by
H M " ”
clicking on “Launch”.
o o @ Else, you will see the
g “ ” H
) E, Install” button instead
Ya
e [ ” M
of “Launch”. Install it.
Powershell Prompt PyCharm Qt Console
0.0.1 202313 Aars
Run a Powershell terminal with your Full-Featured Python IDE by JetBrains. PyQt GUI that supports inline figures,
Documenl tation current envirenment frem Navigator Supports code completion, linting, preper multiline editing with syntax
activated debugging, and domain-specific highlighting, graphical calltips, and more
enhancements for web development and
Developer Blog data science.
Yy & 2 d

Once installed, run the Jupyter Notebook from the Start Menu. A
command prompt or powershell window should appear followed by an

opening of a web browser page as below.

Home Page - Selectorcreate 2+ X |
cC o @ Q

_ Jupyter

Files  Running usters
Select items to perform actions on them

- W Name &

Note: Keep the command prompt window open while working.
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Step 3: Downloading the QKD notebooks

Download the QWorld’'s “Quantum Key Distribution” notebooks from the

following link.

Download

e =

Q QKD&

Project ID: 40876915 [}

--88 Commits § 1Branch ¢?0Tags (3 1.4 MiB Project Storage

@ Deployments
i, Updeted STARTQKD.ipynb

B Packages and registries Y ST Do

G Monitor

in Analytics main v | gkd

2 wiki Download source code

X snippets Bl o o
arva

+ README.md Jpdate

START_QKD.ipynb Updated START_QKD.ipynb 1minute ago

« Collapse sidebar

The material will be downloaded as a zip folder. Extract the files to one of

the accessible directories such as Desktop, Documents, or Downloads, etc.

Open that folder through Jupyter Notebook. Open the notebook
“START_QKD.ipynb” and start learning!

~ Jupyter START_QKD Last Checkpoint 5 hours ago (sutosaved) - ]

Edt  View Inser  Cel  Kemel  Hep |Python3 O
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Quantum Cryptography uses quantum mechanics for crypography The best application of this is Quantum Key Distribution which offers an information-
theoretically secure solution to the problem of exchanaing keys. This tutorial focuses on Qu & Quantum Key

Prerequisites

et e i e o Py Before diving into

e s the content, make

sure you have Qiskit
installed in your
system.

Classical Cryptography

ssical Cryplography | One-Time Pad (Symmetric Cryplogiaphy) | RSA (Asymm
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https://gitlab.com/qworld/qeducation/educational-materials/self-study-modules/qkd

