
INTERNAL

///////////

Subhead

Python packaging, 
Unit Tests and 
Documentation

Hello Packaging World!
20240313 – Sven Giese
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Ground Rules for Today
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• Highly biased

• Highly selective = incomplete

• Let’s all appreciate that ”scientific programming” & good engineering 
is hard

"The next painting you do is going to be a little bit 
better, you're going to learn a little more."

Template available here: https://github.com/gieses/aichemist-copier-template
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Agenda
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Py-Pkgs unittest docs
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What does it take to build a good practice python package
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• Packaging
• => make your code reusable, more structured, installable

• environment management
• => provide means to your user, peers AND YOURSELF to reproduce your environment

• Testing
• => allow yourself to develop code without worrying too much about breaking something

• Documentation (code & package docs)

• => let your IDE help you writing code and easily generate beautiful docs



INTERNAL

Python Packaging overlaps with (awful) environment handling
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Environment Handling
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We use:

• Conda / mamba

• Conda-forge

• Conda devenv

• => handle modular environments

https://github.com/ESSS/conda-devenv
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Python Packaging Goal:
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Motivation (be selfish):

• Make it easy to install *your* app / 
model

• Make it easy to run *your* code

• Reduce mental load when working 
with your code 
• Where is my module

• Am I working locally or on the 
server?

• Sys.append is wrong?

Side-Effects:

• Relatively simple to make code 
available via pypi, conda afterwards

• Share code with co-workers

• Re-use code across projects

• Easy entry points to use notebooks 
(for people that like notebooks..)

https://pypi.org/project/scikit-learn/
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Python Packaging: Ingredients
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• Python Package
• Layout

• Config (pyproject.toml!)

• Templating (for data science)

• copier

• Environment management
• conda

Py-Pkgs
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Src vs. Flat- Layout
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• I *used to* prefer the flat-layout but it has some caveats
• „sometimes“ – „odd“ behavior (namespace packages, setuptools scm)
• possibly hard to debug errors in –e installs (project's root added to sys.path)

• Practically, in many circumstances negligible

https://blog.ionelmc.ro/2014/05/25/python-packaging/
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Packaging Config: pyproject.toml
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• PEP 518 – Build System Requirements

• Kind of new / growing

• Replace the various config files needed

• Integrates with:

• Setup-tools

• Poetry
• pdm

• Testing / Ruff ecosystem

• Can almost entirely replace setup.py
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Python Package
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Readme:

• https://www.pypa.io/en/latest/

• https://the-hitchhikers-guide-to-
packaging.readthedocs.io/en/latest/hi
story.html

https://www.pypa.io/en/latest/
https://the-hitchhikers-guide-to-packaging.readthedocs.io/en/latest/history.html
https://the-hitchhikers-guide-to-packaging.readthedocs.io/en/latest/history.html
https://the-hitchhikers-guide-to-packaging.readthedocs.io/en/latest/history.html
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Tooling
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• Copier (https://copier.readthedocs.io/en/stable/) = template engine

• Pytest (https://docs.pytest.org/en/8.0.x/) 

• Ruff (https://pypi.org/project/pytest-ruff/) 

• Makefiles (https://makefiletutorial.com/)

• Conda- / Mamba-forge (https://mamba.readthedocs.io/en/latest/installation/mamba-installation.html)

• IDE: PyCharm

https://copier.readthedocs.io/en/stable/
https://docs.pytest.org/en/8.0.x/
https://pypi.org/project/pytest-ruff/
https://makefiletutorial.com/
https://mamba.readthedocs.io/en/latest/installation/mamba-installation.html
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Jinja templating to create standardize python package configurations

Copier / Cookiecutter Components
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Q & A Config

Define Q & A

Template
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How to get started?
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* https://packaging.python.org/en/latest/tutorials/packaging-projects/
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Agenda
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Py-Pkgs unittest docs
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Unit Tests
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Motivation (be selfish):

• Make sure your code does what it is 
supposed to do

• Lower maintenance because changes 
can be easier verified

Side-Effects:

• Write better structured code

• “no-side effects” / “single 
responsibility principle”

• Become a better software engineer

• Easily debug small parts of your 
pipeline

• Look! My code has tests! (=> quality 
assumption)

Disclaimer: I am not familiar with alternatives to test driven development. However, there are some! In the most simplest case, one can 
go away from function-based testing to ingeration testing. Buzzwords: Acceptance Test-Driven Development (ATDD), Integration 
Testing, Exploratory Testing, …

unittest
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Practical: Writing tests in Pytest
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• Many flavours
• “standard” tests for functions and 

classes
• Extensions

• Linting (PEP8, pyflakes, etc.)

• Typing (mypy, Pyright)
• Formatting (black)

• Specific conventions
• Numpy / pandas / …

• Ruff, > 700 rules (expanding)

• Machine learning?

https://docs.astral.sh/ruff/rules/
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Example:
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https://docs.astral.sh/ruff/rules/os-path-join/
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Simple Testing (fake data and classification outcome) vs. Specific Behavior (fake data for feature importance)

Make use of the brilliant python eco system and learn from them!
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https://medium.com/analytics-vidhya/testing-ml-code-how-scikit-learn-does-it-97e45180e834
https://github.com/scikit-learn/scikit-learn/blob/main/sklearn/ensemble/tests/test_forest.py
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Agenda
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Py-Pkgs unittest docs
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Documentation
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https://twitter.com/petergyang/status/1575289122364608513
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Defining Documentation: scikit-learn
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Defining Documentation: pandas
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Doc String Formats – dont really matter for IDEs but humans =)
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https://joshdimella.com/blog/python-docstring-formats-best-practices

Google

Sphinx

Numpy
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Mkdocs
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• Docs folder

• Mkdocs.yml (config)

Usage:

(Makefile shortcuts)

(Mkdocs.yml)
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Tooling
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• Mkdocs + plugins

• Alternatives:

• Sphinx

• Hosting:

• gh-pages

• readthedocs

https://github.com/mkdocstrings/mkdocstrings
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Outlook
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• ”surprisingly” a lot of movement in the 
packaging, environment ecosystem

• Ruff

• Vu

• No real standard for environment handling

• Packages in different places

• Pypi

• Conda / + different channels (!)

• Nvidia

• pytorch

https://astral.sh/



INTERNAL

Thanks! Any questions?
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"The next python project you do is going to be a little 
bit better, you're going to learn a little more."

Py-Pkgs unittest docs

(maybe)
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Copier Template
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https://github.com/gieses/aichemist-copier-template


