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What to expect?

Y

2)

3)

4)

Mathematica is a powerful mathematical software developed by the Wolfram Research
company. Many universities purchase institutional licenses so that their students and
employees can use Mathematica for free during their study program or employment.
However, Wolfram releases Wolfram Engine, the powerful computing kernel of
Mathematica, for free for software development purposes. The missing piece is the so-
called Wolfram Notebook, a user interface through which users can enter codes and interact
with outputs. The purpose of this guide is to help you install on your personal computer
the Wolfram Engine and integrate it into JupyterLab, an open-source software serving as
an interface for Mathematica (and many other programing languages). The guide is written
for Windows and MacOS. To minimize possible technical problems, it is recommended
that you follow the installation order shown here. The last section of this guide addresses
some common issues when using Mathematica on JupyterLab and how to overcome them.

Once you have finished all the installations as guided below, you will be able to work on
an interface called Jupyter notebook as if on the native Mathematica notebook. To open
JupyterLab, go to the terminal and enter the command:
jupyter-lab

(Don’t worry! You won’t be working on a black command-line screen. A user-friendly
interface will pop up after this command.) Mathematica syntaxes must be used, including:

e pressing Enter to start a new input line,

e pressing the combination Shift + Enter to execute an input cell,

e pressing the combination Alt + . to abort an execution.

The following video was created to give you a better idea on how to use Mathematica on
JupyterLab and create a lab report: https://youtu.be/vitZmbMq7yU

If you prefer to use Mathematica on Wolfram Cloud instead of JupyterLab, the following
video will show you how to make a lab report: https://youtu.be/5wsfG80oD1g



https://www.wolfram.com/mathematica/
https://youtu.be/vftZmbMq7yU
https://youtu.be/5wsfG80oD1g

Installation on Windows

Install Python
1) Download the latest version of Python from https://www.python.org/downloads/

Download the latest version of
Python

Download Python 3.11.1

Looking for Python with a different 0S? Python for Windows,
Linux/UNIX, macOS, Other

Want to help test development versions of Python? Prereleases,

Docker images

2) Open the .exe file that was downloaded. Check “Add python.exe to PATH”. Then
press ¥ nstallNow  and continue the installation.

© Python 3.11.1 (64-bit) Setup - X

Install Python 3.11.1 (64-bit)

Select Install Mow to install Python with default settings, or choose
Customize to enable or disable features.

@ Install Now

Ch\Users\alanhumphreyivi AppDatat\Local\Programs'\Python'Python311

Includes IDLE, pip and documentation
Creates shortcuts and file associations

— Customize installation
Choose location and features

python

; stalling py.exe

or

. [[] Add python.exe to PATH Cancel
windows

3) Before closing the installer, make sure to click on “Disable PATH length limit”
and agree to the changes.



https://www.python.org/downloads/

Setup was successful

Mew to Python? Start with the online tutorial and
documentation. At your terminal, type "py” to launch Python,
or search for Python in your Start menu.

See what's new in this release, or find more info about using

Python on Windows.

® Disable path length limit
Changes your machine configuration to allow programs, including Python, to
bypass the 260 character "MAX_PATH" limitation,

python

Close

windows

Install JupyterLab
After installing Python, the next step is to install JupyterLab.
1) Open your Command Prompt: an easy way is to press Win + R, type ecmd, then
press Enter.
2) Type in the following command* and press Enter:

python -m pip install jupyterlab

BN C:\Windows\system32\cmd.exe - python -m pip install jupyterlab - m} X

icrosoft Windows [Version 10.0.16299.1087]
c) 2017 Microsoft Corporation. All rights reserved.

:\Users\alanhumphreyiv>python -m pip install jupyterlab
ollecting jupyterlab
Downloading jupyterlab-3.5.2-py3-none-any.whl (8.8 MB)

ollecting ipython
Downloading ipython-8.8.0-py3-none-any.whl (775 kB)

ollecting packaging
Downloading packaging-23.0-py3-none-any.whl (42 kB)

ollecting tornado>=6
Downloading tornad

ollecting jupyter-core
Downloading jupyter_core-5.1.3-py3-none-any.whl (93 kB)

ollecting jupyterlab-server 5
Downloading jupyterlab_server-2.18.0-py3-none-any.whl (56 kB)

ollecting jupyter-server<3,>=1.16.0
Downloading jupyter_server-2.0.6-py3-none-any.whl (363 kB)

ollecting nbclassic
Downloading nbclassic-0.4.8-py3-none-any.whl (9.8 MB)

Note: If you receive a message “Python not found...”, then go to Start and type “Manage
App Execution Aliases”. Go to it and turn off Python (see the screenshot below). You

t See below if you receive a message “Python not found...”



might need to restart your computer for the change to take effect. Then go back to the
terminal and try again the command: python -m pip install jupyterlab

& = Settings

Paint
pbrush.exe

Notepad
notepad.exe

Apps > Apps & features > App execution aliases

= [m] X

? App Installer
I python.exe

App Installer
‘? python3.exe

Off

Off

msteamsupdate
msteamsupdate.exe

HEQ0R

& Get help

810 0|8 8

On

Install Wolfram Engine

1) Download Wolfram Engine from https://www.wolfram.com/engine/

Download Wolfram Engine for Windows 10+ ‘ S

Latest version 13.2.0

mac0S ‘ Linux

i Start Download

Install Wolfram Engine via Package Manager ~

2) Click on Start Download. Then click on “Get your license”.

Free Wolfram Engine for Developers »

Thank You for Downloading the Wolfram Engine

If your download does not begin within a few seconds, please click here.

Next Step:

To get your free license, sign in and accept the terms of use.

Get your license

If you do not have a Wolfram ID, you will be asked to create one. Please use your
organizational email address, if you have one.


https://www.wolfram.com/engine/

If you have not had a Wolfram account yet, create a free account.

%% WOLFRAM

Sign In

Don't have a Wolfram ID? Create one.

3) Accept the Terms and Conditions. Then click on “Get License”.

Note: This free license does not allow redistribution of the Wolfram Engine or production-scale deployment and restricts
activation to no more than two machines at a time.

la to the Free Wolfram Engine for Developers Terms and Conditions of Use.

4) After the download is finished, open the .exe file that was downloaded from
Wolfram and let the installation run.

]
WOLFRAM
~ DOWNLOAD MANAGER
i Status = Performance £ Settings

Title Wolfram Engine 13.2
Status Updating Wolfram Engine 13.2
Bytes 1.51 GB remaining of 1.93 GB
Speed 10.41 MB/s
Time 3m left

Pause Resume

5) Normally, a terminal will automatically be opened once the installation is
finished. But if it does not, then open the terminal and type
wolframscript
6) Activate your free license by entering your Wolfram ID and password, which are
the email address and password you used to create a Mathematica account. Note
that nothing is shown on the screen as you type your password.



he Wolfram Engine requires one-time activation on this computer.

isit https://wolfram.com/engine/free-license to get your free license.

olfram ID: alanghumphreyiv@gmail.com

Password:

olfram Engine activated. See https://www.wolfram.com/wolframscript/ for more information.
olfram Language 13.2.0 Engine for Microsoft Windows (64-bit)
Copyright 1988-2022 Wolfram Research, Inc.

In[1]:=

Install WolframLanguageForJupyter

1) Go to https://github.com/WolframResearch/WolframlLanguageForJupyter
2) Click on the green button “Code”. From the dropdown, choose “Download ZIP”.

O Product ~  Solutions Open Source Pricing

H WolframResearch [ WolframLanguageForJupyter ' Public

<> Code (%) Issues '35 I Pullrequests 4 (® Actions [ Projects (D Security |~ Insights

¥ master ~ ¥ 14 bra > 3 tags Go to file Code ~

Local
. cc-wr Increment paclet version to 0.9.3

(3 Clone
WolframLanguageForJupyter

HTTPS  GitHub CLI
extras
images updates https://github.com/WolframResedTrch/Wolfr

.gitignore

CONTRIBUTING.md

(31 Open with GitHub Desltop

LICENSE ad and contributin

README.md Clean up R [ Download zIP

3) After the download is finished, right click on the ZIP folder, choose “Extract All”,
and press Enter. Move your newly extracted folder to a safe place in your computer.


https://github.com/WolframResearch/WolframLanguageForJupyter

+ [ » This PC » Downloads v
~

255

uf

» I A I I A . I
ds # Open
nts  # Ei | Open in new window

WolframlLanguag !

* eForJupyter-mas 20
i ter Pin to Start 1
Docume Open on Mac

I—I Show in Finder
A

4) Go into the newly extracted folder.

is

its

» This PC » Downloads » WolframLanguageForlupyter-master » vD ¢
L Name Date modified

* WolframLanguageForJupyter-master 1/11/23 11:17 PM

*

5) Type in “powershell” in the address bar of the opened folder and press Enter.

| WolframLanguageForJupyter-master

e Share

- O

View

rads

ents o

'OJ'

1 Docume

ch

powersheli

v |=» Search WolframLanguage

Mame Date modified Type
extras 1/11/23 1117 PM File folder
images 1/11/23 1117 PM File folder
WolframLanguageForJupyter 1/11/23 1117 PM File folder

" configure-jupyter 2/19/22 1:55 AM WolframScript

ﬁ CONTRIBUTING 2/19/22 1:55 AM MD File

ﬂ LICENSE 2/19/22 1:55 AM File

W README 2/19/22 1:55 AM MD File

6) Now enter this command in the powershell that was just opened and press Enter

twice.

Jconfigure-jupyter.wls add

Installation on MacOS

Install Python

1. Download Python from https://www.python.org/downloads/



https://www.python.org/downloads/

Download the latest version for macOS

Download Python 3.11.1

Looking for Python with a different 0S? Python for Windows,

Linux/UNIX, macOS, Other

Want to help test development versions of Python? Prereleases,

Docker images

2. Open the .pkg file that was downloaded and go through the Installation prompts. All
default options should be fine.

# |nstall Python

Welcome to the Python Installer

This package will install Python 3.11.1 for macOS 10.9 or later.
Introduction

Python for macOS consists of the programming language

interpreter and its batteries-included standard library to allow easy

access to macOS features. It also includes the Python integrated

development environment, IDLE. You can also use the included pip to

download and install third-party packages from the

At the end of this install, click on Install Certificates toinstalla
set of current SSL root certificates.

Continue

3. In the folder that is opened, double click “Update Shell Profile.command”. This will open
the terminal and should finish with “[Process completed]”.



Python 3.11

See folders you viewed previously

Python IDLE.app Install License.rtf Python ReadMe.rtf
Docume...ion.html Certific...ommand Launcher.app

VA

Update Shell
Profile.command

4. Now double click “Install Certificates.command”. This should open the terminal and
finish with “[Process completed]”.

Python 3.11

R ©

Python IDLE.app Install License.rtf Python ReadMe.rtf
Docume...ion.html Certific...ommand Launcher.app

Update Shell
Profile.command

5. Python should be installed. You can now exit out of the terminals and the finder window,
and move the installer to the trash.



Install JupyterLab
Open the terminal and run the following command:

python3 -m pip install jupyterlab

@ WolframLanguageForJupyter — -bash

Install Wolfram Engine

1. Download Wolfram Engine from https://www.wolfram.com/engine/

Download Wolfram Engine for mac0S10.15 ‘ Qeclovmiaad for:

Windows | Linux

. ‘.
Latest version 13.2.0 v Start Download

Install Wolfram Engine via Package Manager ~

2. Click on Start Download. Then click on “Get your license”.

Free Wolfram Engine for Developers »

Thank You for Downloading the Wolfram Engine

If your download does not begin within a few seconds, please click here.

Next Step:

To get your free license, sign in and accept the terms of use.

Get your license

Ifyou do not have a Wolfram ID, you will be asked to create one. Please use your
organizational email address, if you have ane.


https://www.wolfram.com/engine/

If you have not had a Wolfram account yet, create a free account.
%% WOLFRAM

Sign In

Don't have a Wolfram ID? Create one.

3. Accept the Terms and Conditions check box and click “Get License”.

Note: This free license does not allow redistribution of the Wolfram Engine or production-scale deployment and restricts
activation to no more than two machines at a time.

la to the Free Wolfram Engine for Developers Terms and Conditions of Use.

4. Now open the .dmg file that was downloaded from Wolfram and let the installation run.

=1
WOLFRAM

~ DOWNLOAD MANAGER

i Status = Performance £ Settings

Title Wolfram Engine 13.2
Status Updating Wolfram Engine 13.2
Bytes 1.51 GB remaining of 1.93 GB
Speed 10.41 MB/s
Time 3m left

Pause Resume

5. Open the terminal and type
wolframscript



6. Now activate your free license by entering in your Wolfram ID and password, which are
the email and password you used to create a Mathematica account. Note that nothing is

shown on the screen as you type your password.

The Wolfram Engine requires one-time activation on this computer.

isit https://wolfram.com/engine/free-license to get your free license.

Wolfram ID: alanghumphreyiv@gmail.com

Password:
Wolfram Engine activated. See https://www.wolfram.com/wolframscript/ for more information.

Wolfram Language 13.2.@ Engine for Microsoft Windows (64-bit)
Copyright 1988-20822 Wolfram Research, Inc.

In[1]:= o

Install WolframlLanguageForJupyter

Open the terminal and enter this command:
git clone https:/github.com/WolframResearch/WolframLanguageForJupyter.git; cd WolframLanguageForJupyter; ./configure-jupyter.wls add

M WolframLanguageForJupyter — -bash

Post-installation

Start and terminate a session
Once the installation is complete, you can open JupyterLab by going to the terminal and enter the

command below:

jupyter-lab



e
opyright (C) Microsoft Corporation. All rights reserved.

PS Microsoft.Powershell.core\FileSystem: :\\Mac\Home\Downloads\WolframLanguageForJupyter-master\wolframLanguageForJupyter

master> ./configure-jupyter.wls ad

PS Microsoft.Powershell.Core\FileSystem: :\\Mac\Home\Downloads\WolframLanguageForJupyter-master\wolframLanguageForJupyter

master> jupyter-lab

[I 2023-01-11 23:30:12.888 ServerApp] jupyter_server_terminals | extension was successfully Tinked.

[T 2023-01-11 23:30:12.888 ServerApp] jupyterlab | extension was successfully Tinked.

[I 2023-01-11 23:30:12.904 ServerApp] nbclassic | extension was successfully Tinked.

[I 2023-01-11 23:30:12.904 ServerApp] Writing Jupyter server cookie secret to C:\Users\alanhumphreyiv\AppData\Roaming\ju

pyter\runtime\jupyter_cookie_secret

[I 2023-01-11 23:30:13.325 ServerApp] notebook_shim | extension was successfully linked.

[T 2023-01-11 23:30:13.747 ServerApp] notebook_shim | extension was successfully Tloaded.

[I 2023-01-11 23:30:13.747 ServerApp] jupyter_server_terminals | extension was successfully loaded.

[I 2023-01-11 23:30:13.747 LabApp] JupyterLab extension loaded from cC:\Users\alanhumphreyiv\AppData\Local\Programs\Pytho|

\Python311\Lib\site-packages\jupyterlab
0 _(1_ *2() - 4 -

You will see terminal running and then opening a webpage for JupyterLab. From here, click on
the Wolfram Language notebook to start a session.

E Launcher +
M| Motebook
Python 3 Wolfram Wolfram
lipykernel) Language 13.1 Language 13.2

E Console

=

W

Python 3 Walfram Waolfram
(ipykernel) Language 13.1 Language 13.2

Othe!
9@ B

Terminal Text File Markdown File Python File Show
Contextual Help

Anything you type in the Jupyter notebook is automatically saved.



[ Untitled.ipynb X [
B + X0 » m C » Code v Wolfram Language 13.2 O

[1]: Plot3d[{x*2 + y*2, -x*2 - y*2}, {x, -2, 2}, {y. -2, 2}, B+ s FN
ColorFunction -> “RustTones"

It is important to know that closing the browser tab does not terminate the JupyterLab
session. You cannot start a new session if the old session is still open in the terminal. To fully
exit JupyterLab, press the combination Ctrl + C (or Command + C for Mac) inside the terminal.
Sometimes, you might need to press the combination a few times to get the terminal to respond.

Create shortcut icon (optional)
If you want to have a JupyterLab desktop icon to click on (instead of going to the terminal to type
jupyter-lab) every time you want to start it, you can do so as follows (on Windows).
1) Open a Text Editor. This could be Notepad, Notepad++, ...
2) Type jupyter-lab and save the file as a .bat file. Make sure the file’s name is something like
filename.bat and not filename.txt.bat.
3) Put this file in a safe folder.
4) Right click on the file in its folder, select Sent to > Desktop. That will create a shortcut of
this file on the Desktop. Of course, you can change this shortcut’s icon to anything you
wish.

Upgrade Wolfram Engine (optional)
From time to time, Wolfram will release a new version of Mathematica. That is when a new version
of Wolfram Engine is available on https://www.wolfram.com/engine/. You can download and
install the new engine. Then repeat the last step of the installation guide, which is as follows:
On Windows: (the first 3 steps might not be necessary)

1) Go to the folder WolframLanguageForJupyter-master (which already exists on your

computer as in the installation guide above)
2) On the address line, type powershell
3) Then run the command ./configure-jupyter.wls add



https://www.wolfram.com/engine/

4) Go to the command line (Run cmd) and type jupyter kernelspec list. You will see a list of
kernels available on JupyterLab.

5) If the latest version of Mathematica is not found in the list, then follow the path where the
older version is kept. It might look something like:
C:\Users\pntua\AppData\Roaming\jupyter\kernels\wolframlanguage13.1

6) Then change the folder’s name to the updated version, such as wolframlanguage13.3.

7) Open this folder and then open the file kernel.json. Change all the old names (ending
with 13.1) to new names (ending with 13.3).

On Mac: go to the terminal and enter the command
cd WolframLanguageForJupyter; ./configure-jupyter.wls add

Overcoming some challenges

Using Mathematica on JupyterLab is not without challenges. Below are some common issues
and easy ways to overcome them.

Copy and Paste
Some outputs on JupyterLab may not be copiable by Ctrl+C or right click. For example, the
command

Expand[(1+x)"10]
returns an output as an image of the expanded polynomial. To copy it (for example, in order to use
it as an input in the next command), enter the command CopyToClipboard[%] or change the
original command to CopyToClipboard[Expand[(1+x)"10]]. The percentage symbol ‘%’ means
the last output. Now you can paste the output to anywhere you want.

Export a report

When you export/print your JupyterLab as a pdf file, all LaTeX formula you type in your report
will be rendered as raw LaTeX code. To overcome this issue, you first export your notebook to an
HTML file by going to File = Save and Export Notebook As > HTML. Then open the HTML file
that has been created and print that webpage into a pdf file. Its quality is just as good as the HTML
file.

Interact with graphs
On JupyterLab, in order to use the interactive features of Mathematica, such as dragging or rotating
3D graphs with your mouse, do the simple one-time procedure below:

1) First, make sure that you are signed in on Wolfram Cloud by going to
https:// www.wolframcloud.com. If you are not signed in yet, then sign in with your
Wolfram ID (email address) and password. Check the box “Remember me” so that you
don’t have to do it again in the future.



https://www.wolframcloud.com/

% WOLFRAM CLOUD

Enter Your Password

Remember me

2) Second, make sure that your JupyterLab is connected to the same Wolfram account you
are signed in with on the web browser. This is done by executing the following command
in JupyterLab:

CloudConnect[“your-WolframID”, “your-password”]
From now on, you can use any command that has interactive features in Mathematica by adding
the prefix Interact@ to that command. For example, the command
Interact@Plot3D[Sin[x+y], {x, -Pi, Pi}, {y, -Pi, Pi}]
will let you drag and rotate the graph. Without the prefix Interact@), the graph is still shown on
Jupyter notebook but just not interactable.

In fact, the prefix Interact@ can be added to any command. Every time you use it, you are
asking the Wolfram server to do the computation for you. And that counts toward the monthly
credit limit on your Wolfram account. For the basic (free) plan, you have about 8 minutes of
computation time. Only use this prefix when you need to animate graphics. Any command without
Interact@ is executed by your local computer and does not count toward your monthly credit
limit.

Note that if the Wolfram kernel of your JupyterLab is not connected to the same Wolfram
ID as the one you use to log in on wolframcloud.com then the prefix Interact@ will give you an
“HTTP Error Code 403” as in the picture below.

J: Interact@Plot3D[Sin[x+y], {x, -Pi, Pi}, {y, -Pi, Pi

b WOLFRAM cLOUD | HTTP Error Code 403

Sorry, you do not have
permission to access this item.


https://support.wolfram.com/53990

Safari: kernel not connecting or Interact@ showing nothing

On Safari (MacOS), you may encounter the issue that either the kernel does not load or Interact@
shows a blank screen. You can fix this issue by following the below steps:
1) Under Privacy tab in Safari settings, uncheck the boxes.

Website tracking: Prevent cross-site tracking

Hide IP address: Hide IP address from trackers

Your d to determine ynal information, like
£

ation, ari can hide your IP

Cookies and website data: Block all cookies

Manage Website Data...

2) Under Websites tab in Safari settings, make sure to allow pop-up windows for localhost
and wolfram.com.

Allow pop-up windows on the websites below:

@iy Torms.Tiu.eau BIOCK ana NOUTy &
@ coogle.com Block and Notify
localhost Allow

{1 mail.google.com Block and Notify

nsf.gov Block and Notify

i reudeim.com Block and Notify
2 stackoverflow.com Block and Notify

3% wolfram.com Allow

When visiting other websites: | Block and Notify £

Safari may change the Setting back to default after several uses. If the problem with
loading occurs again in the future, please follow the above instructions again to adjust the
Setting.
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