Python for Thymio

What is Python?

You have probably heard about Python as it is very much in demand these days. It is a
programming language that is

e high-level (meaning that it is comparatively easier for humans to understand than

low level languages)
e object-oriented (meaning that it is based around data) programming language.

Its syntax is relatively easy. It is now widely used in many domains and has a thriving
community with plenty of libraries.

Python is also an interpreted language; There always has to be an interpreter on the
machine that runs the code directly, without compiling, as opposed to a language like C++,
where you first need a compiler to create an executable, but this executable can then be
run even without the compiler installed.
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Python for Thymio

In the case of Thymio, there is no Python interpreter inside the robot. Thymio runs
Aseba, and has a lightweight Aseba Virtual Machine (VM). In order for Thymio to run a



program, it has to be Aseba bytecode. When a program is created in VPL or Aseba, an
Aseba script is compiled into Aseba bytecode by the Thymio Device Manager (TDM) and
sent to the robot.

Therefore a Python module (tdmclient) was developed that allows Python to
communicate with the Thymio Device Manager (TDM).
In particular, this module allows to

e access the robot’s variables

e transpile Python code to Aseba code

e send Aseba code to the TDM, which then sends adequate bytecode to the robot.

Thanks to this transpiler, it is not necessary to learn the syntax of Aseba to program
Thymio. There are Python commands equivalent to the Aseba Thymio API, as well as some
additional functionalities.

https://pypi.org/project/tdmclient/

https://github.com/epfl-mobots/tdm-python
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Jupyter Notebooks

The materials and tutorials including Python code that you will find here are in the form of
Jupyter Notebooks. Jupyter Lab is a web app which runs in your browser and allows to
create documents containing different types of cells, such as markdown cells, code cells
that can be directly executed etc (more information).

In a nutshell, this means that instead of having a terminal in which you type and run your
Python commands, you will use a document where your code is presented in cells, along
with cells of explanatory text, images, etc.


https://pypi.org/project/tdmclient/
https://github.com/epfl-mobots/tdm-python
https://jupyter-notebook-beginner-guide.readthedocs.io/en/latest/what_is_jupyter.html

Prerequisite & Installation

This section explains every step required before you can start our exercises in Jupyter
Notebooks.

Thymio Suite

Installing Thymio Suite is necessary as the driver for Thymio and TDM are required for this
application.
https://www.thymio.org/program/

Python 3

In order to run Python code, you need to have the interpreter installed on your computer. It
is not integrated into Thymio Suite, you will have to install it separately.

You can find the latest version of Python here (version 3.8 or later needed):
https://www.python.org/downloads/
This will also install another utility, pip, which is needed below.

We recommend adding Python to PATH (checkbox on the install screen), as this will allow
you to type shorter commands, but you can also type the whole path to the executable whe
you use python or pip from the command line.

% Python 3.9.7 (64-bit) Setup - *

Install Python 3.9.7 (64-bit)

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

% Install Now

ChUsers\riedo\AppDatailLocal\Programs Python\ Python39

Includes IDLE, pip and documentation
Creates shortcuts and file associations

— Customize installation
Choose location and features

pgthfq_n

Install launcher for all users (recommended)

windows I Add Python 3.9 to PATH Cancd


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

JupyterLab

JupyterLab will let you open Jupyter notebooks in your browser and will handle the Python
interpreter. To install it, we will use pip, a utility which came with Python.

Open a terminal (on windows, look for “cmd” next to the start menu, on MacOS the app is
called Terminal) and type:

python3 -m pip install --upgrade pip

to make sure it is up to date. Depending on your install, the command might be “python3” or
“python”.

BEH Invite de cornmandes - jupyter-lab

»python3 -m pip install --upgrade pip
i ed: pip i ogram files\windowsappsipythonsoftwaref

then, type:

python3 -m pip install jupyterlab

During installation, if an error arises saying: error: Microsoft Visual C++ 14.0 is
required.

You can download the following installer:
https://visualstudio.microsoft.com/fr/visual-cpp-build-tools/
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If you would rather not use jupyter notebooks, another page explains how to use TDMclient
outside of Jupyter. coming soon

TDMclient

Tdmclient will be installed directly from the notebook (see our example notebook below).

Our Notebooks

We prepared a series of notebooks to get started with Thymio on Python. Download them,
and unzip them to the folder of your choice on your computer.
https://drive.google.com/file/d/1bJGHCR2mp_b47FweznHiBYKlexFXhz7A/view?usp=sharing
-coming-

(only 1 for now!)


https://drive.google.com/file/d/1bJGHCR2mp_b47FweznHiBYKlexFXhz7A/view?usp=sharing

Getting started

1. Connect a Thymio robot to your computer

2. Start Thymio Suite. Leave the welcome window open, this ensures that the TDM is
running. If you wish to see which robots are connected, you can click on one of the
programming languages to display the list, but do not start any of the interfaces.

o Thymio Sute

Connectez un Thymio ou

thymig M

! e DHNKEVE - 1
Bienvenue dans Thymio Suite
Choisissez un langage de programmation pour apprendre avec Thymio

| om Aseba est un langage de programmation textuel pour robots vous donnant
vp 4 fom un contrdle précis sur tout ce qui se trouve dans votre robot Thymio

veL L3 Saratch Bocdy Asaba Studio

keep Thymio Suite open, either on the welcome screen or the robot list

3. Open a terminal, and type this command to open Jupyter
jupyter-lab

This opens JupyterLab in your browser.

4. On the left, you can browse where you unzipped our notebooks. Once you have
found them, double click on Thymio_Python_start.ipynb to open the notebook



About Jupyter Notebooks

Once you've opened JupyterLab and the first notebook, you can see the structure. There are
cells with titles, texts, links, etc, and cells with code.

If you double click on the first cell with text, its appearance will change (you will see the

source) and you can edit it. It's a markdown cell. Some markers allow you to format your text
(for example, # to indicate titles)

_: File Edit wiew Run Kernel Tabs
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Settings  Help
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M / Python-Thymio /

.— | Name - Last Modified
- [A] Thymio_Python startipynb seconds ago
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4 Launcher X
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# Getting started with Thymio II on Python

This notebook will show you how to program Thymio with Python!

Make sure you have installed Thymio Suite and the TDMclient package for Python 3.

<a href="https://docs.google.com/document/d/1FzkSqMc2X7CaltruixdasoafpOnumt MrmXyYjct

Documentation about the TDMclient package is available at:
https://pypi.org/project/tdmclient/

Then, if you execute this cell (play button on top of the interface, or shift+Enter), it will show
its resulting aspect.

-

=~ File Edit View Run Kernel Tabs Settings Help
] * cC & Launcher % | [A] Thymio_Python_startipynb @
a B+ X DO 0 » = Cc » Markdown v
(=] [ Run the selected cells and ad
B / Python-Thymio / . un the selected cells an a vance | .
Name R ot Moo Getting started with Thymio Il on Python

= [A] Thymio_Python start.ipynb

seconds ago This notebook will show you how to program Thymio with Python!

Make sure you have installed Thymio Suite and the TDMdient package for Python 3. See installatior

Documentation about the TDMclient package is available at: hitpsy//pyplorg/project/tdmdlient/

The other type of cell we use is code cells. Those cells contain Python code. When you
execute them, the Python interpreter will execute the commands contained in them.

[I:

my_measure = prox_horizontal[2]
print(my_measure)

Sometimes, there will be an output, but not necessarily. While a cell is being executed, a *
appears in the brackets next to it. Once it is executed, a number appears.

my_measure = prox_horizontal[2]

print{my_measure)

a8

The result of the execution persists between cells, for example, if you assign a value to a
variable, and use it later in another cell, the value is remembered.

c

By clicking this arrow in the top menu, you can restart the kernel to start over.
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