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Requirements

Qiskit supports Python 3.6 or later. However, both Python and Qiskit are evolving
ecosystems, and sometimes when new releases occur in one or the other, there can
be problems with compatibility.

If you're having trouble installing or using Qiskit after updating Python, check
the Qiskit Package metadata for Programming Language to see which specific
versions of Python are supported.

We recommend installing Anaconda, a cross-platform Python distribution for
scientific computing. Jupyter, included in Anaconda, is recommended for interacting
with Qiskit.

Qiskit is tested and supported on the following 64-bit systems:
e Ubuntu 16.04 or later
e macOS 10.12.6 or later
e Windows 7 or later

We recommend installing Anaconda, a cross-platform Python distribution for
scientific computing. Jupyter, included in Anaconda, is recommended for interacting
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with Qiskit.

Steps for Jupyter Notebook Installation:

¥| Jupyter Notebook on Windows:

Installing Jupyter Notebook using Anaconda:
* Make sure to have python version 3.7 or above.

« Download anaconda software from anaconda.com.

Data science technology for
a better world.

Anaconda offers the easiest way to perform Python/R data science and
machine learning on a single machine. Start working with thousands of

open-source packages and libraries today.

For Windows
Python 3.9 « 64-Bit Graphical Installer « 594 MB
Get Additional Installers

LN SR

¢ Getting Started
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https://www.anaconda.com/distribution/#windows

2 Anaconda3 2019.10 (84-bit) Setup — pod

Welcome to Anaconda3 2019.10
(64-bit) Setup

»
; ) Setup will guide you through the installation of Anaconda3

ANACONDA.

2019, 10 (54-bit).

Itis recommended that you dose all other applications
before starting Setup, This will make it possible to update
relevant system files without having to reboot your
computer.

Click Mext to continue,

e

¢ Getting through the license agreement:

2 Anaconda3 2019.10 (64-bit) Setup — »

e License Agreement
"J ANACONDA Please review the license terms before installing Anaconda3
2019. 10 (54-hit).

Press Page Down to see the rest of the agreement.

Copyright 2015, Anaconda, Inc.
All rights reserved under the 3-dause BSD License:

Redistribution and use in source and binary forms, with or without modification, are
permitted provided that the following conditions are met:

If vou accept the terms of the agreement, did: I Agree to continue. You must accept the
agreement to install Anaconda3 2019, 10 (64-bit).

Anaconda, Inc,

i < Back || 1 Agree |! Cancel |

o Select Installation Type: Select Just Me if you want the software to be used
by a single User
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2 Anaconda3 201910 (64-bit) Setup — ot

Select Installation Type

':J ANACONDA Flease select the type of installation you would like to perform for
Anaconda3 2019, 10 (64-bit).

Install for:

(®) Just Me (recommended)

(3 All Users {requires admin privileges)

iy - o T
HOoaconda; Lnc,

e Choose Installation Location:

2 Anaconda3 2019.10 (64-bit) Setup — pod

Choose Install Location
':J AMACONDA Choose the folder in which to install Anaconda3 2019, 10 (64-hit).

Setup will install Anaconda3 2019, 10 (64-hit) in the following folder. To install in a different
folder, dick Browse and select another folder. Clid: Mext to continue,

Destination Folder

Browse...

Space reguired: 2.9GB
Space available: 153.5GE

Anaconda, Inc.

oo [Hes ] | caes

¢ Advanced installation option:
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2 Anaconda3 2019.10 (84-bit) Setup —

Advanced Installation Options
:J AMNACONDA Customize how Anaconda integrates with Windows

Advanced Options

[ ] Add Anaconda to my PATH environment variable

Mot recommended. Instead, open Anaconda with the Windows Start
menu and select "Anaconda (64-bit)". This "add to PATH" option makes
Anaconda get found before previously installed software, but may
cause problems requiring you to uninstall and reinstall Anaconda.

Register Anaconda as my default Python 3.7

This will allow other programs, such as Python Toaols for Visual Studio
PyCharm, Wing IDE, PyDev, and MSI binary packages, to automatically
detect Anaconda as the primary Python 3.7 on the system.

fnaconda, Inc,

< Back Install Cancel

¢ Getting through the Installation Process:

= Anaconda3 2019.10 (64-bit) Setup -

Installing
:J ANACONDA Please wait while Anaconda3 2019, 10 {&4-bit) is being installed.

Setting up the package cache ...

Show details

Anaconda, Inc,

< Back Mext = Cancel

¢ Finishing up the Installation:
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2 Anaconda3 201910 (B4-bit) Setup Ea

ANACONDA Share your notebooks, packages, projects and environments

Thanks for installing Anaconda3!

Anaconda is the most popular Python data sdence platform.

on Anaconda Cloud!
Learn more about Anaconda Cloud

Learn how to get started with Anaconda

| <Back [ Fmsh | | cancel

+ Launch Anaconda Navigator:

) Anaconda Navigator

File Help

{7) ANACONDA NAVIGATOR

ﬁ Home

. Environments

L
M Learning

an Community

Documentation

Developer Blog

Yy o

g

Applications on | base (root) ‘V| Channels Refresh
o~
L
_—
Jupyter
L]
Glueviz JupyterLab Notebook
0.15.2 TZ5 6.0.2
Multidimensional data visualization across | | An extensible environment For interactive Web-based, interactive computing
files. Explore relationships within and and reproducible computing, based on the notebook environment. Edit and run
among related datasets, Jupyter Notebook and Architecture. human-readable docs while describing the

data analysis

Orange 3 Qt Console RStudio
3.23.1 4.6.0 1.1.456
Component based data mining Framework. PyQt GUI that supports inline figures, A set of integrated tools designed to help
Data visuslization and daka analysis For proper multiline editing with syntax you be more productive with R. Includes R
novice and expert. Interactive workFlows highlighting, graphical calltips, and more. essentials and notebooks.

with a large toolbox
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¢ Click on the Install Jupyter Notebook Button:

0 Anacenda Navigator

File Help

A Home

‘ Environments.

* Learning

aan Community

Documentation

Deweloper Blog

Yy o 2

{0 ANACONDA NAVIGATOR

Applications on | base (root) -"| Channels
o o
Glueviz JupyterLab
0.15.2 125

Multidimensional data visualization across
files. Explore relationships within and
among related datasets.

e Beginning the Installation:

An extensible environment For interactive
and reproducible computing, based on the
Jupyter Notebook and Architecture

Sign in to Anaconda Cloud

.
Jupyter
®
Motebook
6.0.2
Web-based, interactive computing
notebook environment. Edit and run

human-readable docs while describing the
data analysis.

0

Refresh

) Anaconda Mavigator

A H

‘ Environments

* Learning

an Community

Decumentaticn

Developer Blog

L

{2 ANACONDA NAVIGATOR

Applications on ‘

Glueviz
0152
multidimensional data visualization across
files. Explore relationships within and
among related datasets

JupyterLab
125
An extensible enwirenment For interactive
and repreducible computing, based on the
Jupyter Motebock and Architecture

Install applicaticn notebook==6.0.2 on €:\Users\Abhinav Singh\Anaconda3

Sign in to Anaconda Cloud

Jupyter
o’
MNotebook
9
Web-based, interactive computing
notebook environment. Edit and run
human-readable docs while describing the
data analysis.

« After installing jupyter notebook click on launch to open jupyter notebook
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Home Page - Select or create a °

[CBRAR () localhost8855/tree 82 @ n B

i Apps &y Animated GIF Maker SR Genuine Microsoft.: Y Getting Started— | Imported From Fire.. & * YouTube [& Maps
: Jupyter Quit Logout
Files Running Clusters
Select items to perform actions on them Upload || New~ || &
0~ W/ Mame ¥ | Last Modified File size

[ 3D Objects a month ago
[3 Anaconda3 2 minutes ago
[ Contacts a month ago
3 Desktop 18 days ago
3 Documents 3 hours ago
3 Downloads 4 hours ago
[3 Favorites a month ago
[ GitHub a month ago =

Installing Jupyter Notebook using pip:
e Open command prompt and enter - python -m pip install jupyter

+ While Installing package

BE Command Prompt - pythen -m pip install jupyter = O x

Requirement already
ortlib-metadata; python_
Building wheels for collected p
Building wheel for pand
Created wheel for pando
VEED| 3621d4

Created wheel for promethe
168976b5ce32del
Stored in directory:
251ef3bsS@6bcolea
. done

Created wheel for ba : filens call-8.1.8-cp37-none-
bd94cd4411 y
Stored in directory

Jjupyter-cli % , prompt-toolkit, backcall, parso, jedi, colorama,
] console docfilters, entrypoi defusedxml, testpath, webenco
F , terminado, promethe client, notebook, widgetsnbexten|

¢ Run the following command in command prompt to launch Jupyter Notebook

- jupyter notebook
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BE¥ Command Prompt - jupyter notebook

 notebook
Serving notebooks from local directory
ter Notebook is running at:

\Users)

NotebookApp]
NotebookApp]
NotebookApp]
25 NotebookApp]

http://
or http
Use Control

the notebook, open this file in a browser:
/Users/Abhina
nd paste one of these URLs

Home Page - Select or create a

[CBRAR () localhost:3359/tree

e @

T

Animated GIF Maker

" Jupyter

m Genuine Microsoft... 5 ] Getting Started-— [l Imported From Fire.. & Gmail  »

Files Running Clusters
Select items to perferm actions on them

0~ W/

(3 3D Objects
3 Anaconda3
[3 Contacts
[ Desktop
3 Documents
3 Downloads
[3 Favorites

3 GitHub

Jupyter Notebook on Ubuntu:

Installing Jupyter Notebook using Ahaconda

o Make sure to have python version 3.7 or above.

Download anaconda software from anaconda.com.
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@5ingh/AppData/Roaming/jupyter/runtime/nbserver-4968-open.html

& BN
YouTube & Maps
Quit
Upload
Name & | Last Modified
a month ago

2 minutes ago
a month ago
18 days ago
3 hours ago
4 hours ago
a month ago

a month ago

Logout

New +

File size

~
=



https://www.anaconda.com/distribution/#windows

Data science technology for
a better world.

Anaconda offers the easiest way to perform Python/R data science and
machine learning on a single machine. Start working with thousands of

open-source packages and libraries today

Download {0

For Linux
Python 3.9 « 64-Bit (x86) Installer » 659 MB

Get Additional Installers .
Have you registered

'= ‘ {_\ webinar?"Z

¢ Open terminal in the downloaded location and enter the command : bash

Anaconda3-2022.05-Linux-x86_64.sh

¢ Press Enter many times, till you read all terms and condition. Then you will
be prompt to write ‘yes’ to accept all the terms and conditions.

[+ sandeep@sandeep-Inspiron-5559: ~/Downloads Q = — u] x

g any encryption software, please check your country's laws, regulations and pol
icies concerning the import, possession, or use, and re-export of encryption sof
tware, to see if this is permitted. See the Wassenaar Arrangement http://www.was
senaar.org/ for more information.

Anaconda has self-classified this software as Export Commodity Control Number (E
CCN) EAR99 which includes mass market information security software using or per
forming cryptographic functions with asymmetric algorithms. No license is requir
ed for export of this software to non-embargoed countries.

The Intel Math Kernel Library contained in Anaconda Distribution is classified b
y Intel as ECCN 5D992.c with no license required for export to non-embargoed cou
ntries.

The following packages listed on https://www.anaconda.com/cryptography are inclu
ded in the repository accessible through Anaconda Distribution that relate to cr
yptography.

Last updated February 25, 2022

Do you accept the license terms? [yes|no]
[no] >>>

Please answer 'yes' or 'no':'

>>> ye

Qiskit Installation Guide
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e Then, press Enter to install anaconda in default location.

[+ sandeep@sandeep-Inspiron-5559: ~/Downloads Q =

The Intel Math Kernel Library contained in Anaconda Distribution is classified b
y Intel as ECCN 5D992.c with no license required for export to non-embargoed cou
ntries.

The following packages listed on https://www.anaconda.com/cryptography are inclu
ded in the repository accessible through Anaconda Distribution that relate to cr

yptography.
Last updated February 25, 2022

Do you accept the license terms? [yes|no]
[no] >>>
Please answer 'yes' or 'mo':
=22 yES

1

Anaconda3 will now be installed into this location:
/home/sandeep/anaconda3

- Press ENTER to confirm the location
- Press CTRL-C to abort the installation
- Or specify a different location below

[/home/sandeep/anaconda3] >>> [

+ Type “yes” when you will be prompt to initialize conda init.

M+ sandeep@sandeep-Inspiron-5559: ~/Downloads Q = = o X

zope.interface pkgs/main/linux-64::zope.interface-5.4.0-py39h7f8727e_0
zstd pkgs/main/linux-64::zstd-1.4.9-haebb681 0

IPreparing transaction: done
Executing transaction: \

Installed package of scikit-learn can be accelerated using scikit-learn-inte
lex.
More details are available here: https://intel.github.io/scikit-learn-intele

For example:

S conda install scikit-learn-intelex
S python -m sklearnex my_application.py

done

installation finished.

Do you wish the installer to initialize Anaconda3
by running conda init? [yes|no]

[no] =>>> ﬁ

Qiskit Installation Guide
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¢ Run the following command in command prompt to launch Jupyter Notebook

- jupyter notebook

This is the home screen of jupyter which will run in your browser.

I Jupyter Quit Logout
Files Running Clusters \

Select items to perform actions on them. Upload || New~ | &
(o |~ Wmi Name Last Modified File size
J O bin amaonth ago
0 Det a month ago
O b amonth ago
[J 3 share amonth ago
m pyvenv.cig amonth ago 201B

Installing Jupyter Notebook using Pip:
o Make sure to have python version 3.7 or above.
[ Open terminal and enter - python -m pip install jupyter

¢ Run the following command in command prompt to launch Jupyter Notebook

- jupyter notebook

This is the home screen of jupyter which will run in your browser.

v| Jupyter Notebook on macOS:

Install Anaconda Distribution using either the graphical installer (“wizard”) or the
command line (“manual”) instructions below. If you are unsure, choose the
graphical install. Jupyter, included in Anaconda.

macOS graphical install

1. Download the graphical macOS installer for your version of Python.
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https://www.anaconda.com/downloads#macos

Individual Edition is now

ANACONDA DISTRIBUTION

The world’'s most popular open-source
Python distribution platform

Anaconda Distribution

Download @&

For MacOS
Python 3.9 « 64-Bit Graphical Installer « 591 MB

Get Additional Installers

I e

2. Double-click the downloaded file and click Continue to start the installation.
3. Answer the prompts on the Introduction, Read Me, and License screens.

4. Click Change Install Location to install Anaconda Distribution for all
users or on a specific disk. This is not recommended. Install for me only is
the default (and recommended) selection. Click Continue to return to
Installation Type.
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https://docs.anaconda.com/anaconda/install/multi-user/

Introduction
Read Me
License
# Destination Select

Installation Type

") ANACONDA.

w Install Anaconda3

Select a Destination

How do yvou want to install this software?

Install for me only

|H'. Install on a specific disk...
o —

Installing this software requires 616.1 MB of space.

You have chosen to install this software in your home folder.

Only the current user will be able to use this software.

Continue

Note: If you get the error message “You cannot install Anaconda in this
location,” reselect Install for me only.

5. Click Install to install Anaconda in the opt folder in your user directory

(recommended).
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Introduction

Read Me

License
Destination Select

® Installation Type

{") ANACONDA.

« Install Anaconda3

Standard Install on "Macintosh HD"

This will take 445.4 MB of space on your computer.

Click Install to perform a standard installation of this software
in your home folder. Only the current user of this computer
will be able to use this software.

Change Install Location...

Customize Go Back Install

6. Once the install is complete, click Continue.

7. Optional: To install DataSpell for Anaconda,
click https://www.anaconda.com/dataspell.
Or to continue without Dataspell, click Continue.

Qiskit Installation Guide
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https://www.anaconda.com/dataspell

Introduction

Read Me

License
Destination Select
Installation Type
Installation

® DataSpell

") ANACONDA.

'« Install Anaconda3

Anaconda + JetBrains

Working with Python and Jupyter is a breeze in
DataSpell. It is an |IDE designed for exploratory data
analysis and ML. Get better data insights with DataSpell.
DataSpell for Anaconda is available at:

https:/fwww.anaconda.com/dataspell

{) ANACONDA B3

Continue

8. A successful installation displays the following screen:

Introduction

Read Me

License
Destination Select
Installation Type
Installation
DataSpell

® Summary

") ANACONDA.

« Install Anaconda3

The installation was completed successfully.

Thank you for installing Anaconda Distribution.

Here are some helpful tips and resources to get you started. We
recommend you bookmark these links so you can refer back to
them later.

Anaconda Distribution Tutorial

Getting Started with Anaconda

Go Back Close

Qiskit Installation Guide
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9. Verify your installation: Open Anaconda-Navigator and Launch Jupyter
Notebook.

Using the command-line install

Use this method if you prefer to use a terminal window.

1. In your browser, download the command-line version of the macOS
installer for your system.

N

. (Recommended) Verify the installer’s data integrity with SHA-256. For more
information on hash verification, see cryptographic hash validation.

¢ Open a terminal and run the following:

shasum -a 256 /PATH/FILENAME
# Replace /PATH/FILENAME with your installation's path and filename.

3. Install for Python 3.7:

o For Python 3.7, enter the following:

# Include the bash command regardless of whether or not you are using the
Bash shell

bash ~/Downloads/Anaconda3-2020.05-Mac0SX-x86_64.sh

# Replace ~/Downloads with your actual path# Replace the .sh file name with
the name of the file you downloaded

4. Press Enter to review the license agreement. Then press and hold Enter to
scroll.

5. Enter “yes” to agree to the license agreement.

6. Use Enter to accept the default install location, use CTRL+C to cancel the
installation, or enter another file path to specify an alternate installation
directory. If you accept the default install location, the installer
displays prerix=/home/<User>/anaconda<2/3> and continues the installation. It
may take a few minutes to complete.

Note

Unlike the graphical install, installing the shell file will place it in
~/anaconda<2 or 3> by default, not ~/opt. This is due to limitations with
installing .pkg files on macOS Catalina.

7. Installation may take a few minutes to complete.

Note
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Anaconda recommends you accept the default install location. Do not choose
the path as /usr for the Anaconda/Miniconda installation.

8. The installer prompts you to choose whether to initialize Anaconda
Distribution by running conda init . recommend entering “yes”.

If you enter “no”, then conda will not modify your shell scripts at all. In order
to initialize conda after the installation process is done, first run source pATH-

TO-CONDA/bin/activate and then run conda init .
Note

If you are on macOS Catalina, the new default shell is zsh. To initialize after
the installation proces is done with a zsh shell,

run source <path to conda>/bin/activate followed by conda init zsh.
9. The installer finishes and displays, “Thank you for installing Anaconda<2/3>!"

10. Optional: The installer describes the partnership between Anaconda and
JetBrains and provides a link to install Dataspell for Anaconda
at https://www.anaconda.com/dataspell.

11. Close and re-open your terminal window for the installation to take effect, or
enter the command source ~/.bashrc to refresh the terminal.

12. You can also control whether or not your shell has the base environment
activated each time it opens.

# The base environment is activated by default
conda config --set auto_activate_base True

# The base environment is not activated by default
conda config --set auto_activate_base False

# The above commands only work if conda init has been run first# conda init 1is
available in conda versions 4.6.12 and later

13. Verify your installation: Open Anaconda-Navigator and Launch Jupyter
Notebook.

Note: If you install multiple versions of Anaconda, the system defaults to the
most current version, as long as you haven't altered the default install path.

v |Steps for Qiskit Installation:

¢ First open Terminal if you are using (Ubuntu/macOS) or Command Prompt if
you are using Windows.
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¢ Then enter this command for Qiskit installation: pip install giskit

* You will get final message like this :

1>=1.12->cryptography>=1.3->requests-ntlm>=1.1.8->giskit-1bmqg-provider==0.19.2->qiskit
Installing collected packages: giskit

Successfully installed giskit-©.37.1

¢ If you intend to use visualization functionality or Jupyter notebooks it is
recommended to install giskit with the visualization extra requirements

pip install qiskit [ visualization ]

Note: It is worth pointing out that if you're a zsh user (which is the default
shell on newer versions of macOS), you'll need to put giskit[visualization] in
quotes:

pip install 'giskit[visualization]'

« Final message in this step will be:

Fom bDleacn-.noconver

Installing collected packages:

Successfully installed giskit-8.37.1

o To verify if Qiskit installed successfully.
o Open Anaconda-Navigator and Launch Jupyter Notebook.
o Create python notebook in desired location in your system.
o Run import giskit in Notebook, you should not get any error.

o To Run sample code copy paste sample code given below in Notebook
and Run. You should get output given below.

Sample Code

import numpy as np

from giskit import QuantumCircuit, transpile
from giskit.providers.aer import QasmSimulator
from giskit.visualization import plot_histogram

# Use Aer's gasm_simulator
simulator = QasmSimulator()

# Create a Quantum Circuit acting on the g register
circuit = QuantumCircuit(2, 2)
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# Add a H gate on qubit 0
circuit.h(0)

# Add a CX (CNOT) gate on control qubit @ and target qubit 1
circuit.cx(0, 1)

# Map the quantum measurement to the classical bits
circuit.measure([0,1], [0,1])

# compile the circuit down to low-level QASM instructions
# supported by the backend (not needed for simple circuits)

compiled_circuit = transpile(circuit, simulator)

# Execute the circuit on the gasm simulator
job = simulator.run(compiled_circuit, shots=1000)

# Grab results from the job
result = job.result()

# Returns counts
counts = result.get_counts(compiled_circuit)

print("\nTotal count for 00 and 11 are:",counts)

# Draw the circuit
circuit.draw()

Output

Total count for €@ and 11 are: {'©@"': 488, '1l': 512}

g 0 H B m
|

Note: Run this code on jupyter notebook for better
visualization.

Contacts

Feel free to mail or WhatsApp us for any query.

¢ Neeraj Chauhan
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o neerajch21@iitk.ac.in
o 9165892927

e Varun Vankudre
o varunsv21@iitk.ac.in
o 9987184382

e Dinkar Tewari
o dinkart21@iitk.ac.in
o 8918362808
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