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� Authoring for the documentation
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Introduction

� Documentation in ACTS is

built with Sphinx
� C++ level code-documentation

is parsed using Doxygen
� Breathe bridges the two:

C++ constructs can be pulled

into Sphinx or cross-

referenced
� Deployed to Read the Docs

I Gives us easy multi-versioning
I PR hook allows previewing

documentation for changes

Goal

� Both: high-level conceptual documentation and technical detailed documentation
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https://www.sphinx-doc.org
https://www.doxygen.nl/
https://breathe.readthedocs.io/
https://readthedocs.org/


Peek into the docs

� Getting started building the

ACTS

� High-level tracking introduction

� Core library documentation

� Documentation of the Examples

framework

� & How-to guides for Examples

workflows

� Contribution guide
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Building the documentation

Actua
lly, thi

s is do
cumented!

😄
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Building the documentation

Prerequisites

� Doxygen ≥ 1.9.5
� Sphinx and dependencies using pip :

$ pip install -r docs/requirements.txt

�
🚨 Always use a virtual environment! 🚨

1. Configure the project
$ cmake -B <build> -S <source> -DACTS_BUILD_DOCS=on

2. Run the docs command
$ cmake --build <build> --target docs

� Tip: to view the documentation, you can start a local web-server in python using
$ python -m http.server -d <source>/docs/_build/html
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Authoring documentation

� Sphinx natively uses

reStructuredText for authoring

I Very powerful but cumbersome

� Our documentation supports Markdown

for authoring using MyST
� Recommendation is to use Markdown

whenever possible

� Documentation is a hierarchy using
nested toctree s

I New pages need to be linked in toctree
to show up

I core/core is an example of a nested

toctree

Example: docs/index.rst
.. toctree::
:maxdepth: 1

getting_started
tracking
acts_project
core/core
Fast Track Simulation (Fatras) <fatras/fatras>
plugins/plugins
examples/examples

Contribution guide <contribution/contribution>

api/api

versioning
formats/formats
codeguide
authors
license

○ rST syntax
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https://myst-parser.readthedocs.io/en/latest/live-preview.html


Authoring ( MyST specific syntax)
(segmentation)=
:::{figure} /figures/tracking/segmentation.svg
:align: center
:width: 400px
Illustration of a one-dimensional (a) and
a two-dimensional segmentation (b) of a
silicon sensor.
:::
...
Silicon sensors are usually segmented in
one dimension (*strips*) or in two dimensions
(*pixels*) (see {numref}`segmentation`).

� ::: starts a directive, figure is the

directive name

I :width: are parameters to the directive
I Test is given a content to the directive

� (segmentation)= adds an explicit

anchor
� {numref}`segmentation` is a role

I This adds a numbered cross-reference!
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Authoring: anchors

(track-par-section)=
## Track parametrization
...
[Go to track parametrization](#track-par-section) % <- explicit anchor, explicit title
[](#track-par-section) % <- explicit anchor, automatic title
[Go to track parametrization](#track-parametrization) % <- implicit anchor

� Anchors also work on headlines

� Recommendation: use explicit anchors whenever possible

� Can use explicit title or automatic title
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Authoring equations
\begin{equation*}

C =
\begin{bmatrix}
\sigma^2(l_0)& \text{cov}(l_0,l_1)

& \text{cov}(l_0, \phi)
& \text{cov}(l_0, \theta) & \text{cov}(l_0, q/p) \\

. & \sigma^2(l_1) & \text{cov}(l_1, \phi)
& \text{cov}(l_1, \theta) & \text{cov}(l_1, q/p) \\

. & . & \sigma^2(\phi) & \text{cov}(\phi,\theta)
& \text{cov}(\phi, q/p) \\

. & . & . & \sigma^2(\theta) & \text{cov}(\theta, q/p) \\

. & . & . & . & \sigma^2(q/p)
\end{bmatrix}

\end{equation*}

� Simple equations largely work, sophisticated /

specialized packages not supported
$$
\frac{dy}{dt} = f(t,y), \qquad y(t_0) = y_0,
$$ (diffeq)
I am refering to equation [](#diffeq).

✅ This works in Markdown!
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Admonitions
:::{attention}
Attention!
:::

:::{caution}
Caution!
:::

:::{danger}
Danger!
:::

:::{error}
Error!
:::

:::{hint}
Hint!
:::

:::{important}
Important!
:::

:::{seealso}
See also!
:::

:::{tip}
Tip!
:::

:::{warning}
Warning!
:::
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Authoring: code documentation
We can refer to classes like {class}`Acts::TrackingGeometry`
or to functions like {func}`Acts::getDefaultLogger`.

:::{doxygenclass} Acts::TrackingGeometry
:::
:::{doxygenfunction} Acts::getDefaultLogger
:::

� Roles {class}`xxx` and {func}`yyy` can be

used to link to the auto-generated documentation

I Need to be inserted somewhere. Classes, structs,

typedefs and enums should be auto-generated

I Otherwise you need to put {doxygenXXX} directivs

somewhere in the documentation

� Consider adding the main part of the doc in the
comment, and pull it into Sphinx

I Makes documentation available in code, easier to

keep in sync!
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Conclusion
� Have comprehensive set of tools for documentation:
1. Doxygen comments for inline documentation of code

2. Sphinx-generated documentation for higher-level descriptions

I Mechanism to pull 1. into 2.

What do we want in the documentation?

� Low-level description of interfaces
� Reasons behind decisions in classes, methods and functions
� Meaning of configuration members
� Design and implementation decisions of algorithms
� Derivations / motivation of equations
� In-depth algorithm descriptions

I Either directly in the documentation, or as a white paper (see Felix’ talk next)

� How-to guides on how to use core components in experiments
� How-to guides on running the Examples
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