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● Python open source maintainer
○ astroquery, numpy-tutorials, astropy, Scientific Python Project,...

● Organizing 
○ Scientific Python Dev Summit, Scipy conference, hackweeks, GSoC

● Outdoors – Snow, mountains, cycling, alpine lakes, ...
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User facing tutorials as code, reproducible and reliable

● Openly available documentation of a resource; library, API, data 
archive; including fully working code examples. 

Multiple possible flavours, they could be in various Diátaxis categories

https://diataxis.fr/
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Flavours of tutorials
● Content for individualized/async learning 

(Numpy Tutorials, NASA/IPAC Infrared Science Archive Tutorials)
○ Long form narrative documentation and examples
○ Expected to work in a wide range of user compute environments
○ Users most often interact only with a fraction of the material
○ Called differently in projects: Guides, How-tos, Tutorials, …

● Workshop and course materials for synchronous learning 
(Data Science Curriculum, Scikit-image Workshop)
○ Full engagement during the workshop
○ Specific environments often provided for the duration of the course
○ May fall out of maintenance between workshops
○ May require specific JupyterHub or installs
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Flavours of tutorials

● Reproducible science use cases that are expected to work
(NASA Astrophysics Science Platform demos)
○ Tend to rely on more complex dependencies
○ Require more resources to run end-to-end

● Something else, e.g. paper appendix
○ Hopefully works at the time of publishing, but most often 

unmaintained afterwords
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User facing tutorials as code, reproducible and reliable

● Code examples are working

● Results are reproducible

● Bonus: ease of maintainability 
and extendibility

Image by The Turing Way community and Scriberia  used under a CC-BY licence.
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CI/CD
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User facing tutorials as code, reproducible and reliable

● Code examples are working

● Results are reproducible

● Bonus: ease of maintainability 
and extendibility

Image by The Turing Way community and Scriberia  used under a CC-BY licence.

Myst Markdown Jupyter 
Notebooks

CI/CD
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Continuous integration
● Running tests automatically for all proposed code changes.

● Goal: Catch problems as soon as possible.

● Test as widely as possible for the supported use cases
○ Operating systems
○ Supported version numbers
○ Development version of dependencies
○ Ecosystem wide integration tests

Image by The Turing Way community and Scriberia  used under a CC-BY licence.
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How we CI/CD
● Two main providers: GitHub Actions (GHA) and CircleCI

○ Other popular options for documentation/websites: ReadTheDocs and Netlify

● Build a CI Matrix, same as we do for a library
○ Cover supported versions (OS/architecture, dependencies, scenarios)

● Run CI matrix for all code changes and regularly from cron
○ Proactively looking for regressions, incompatibilities with new releases

● Typical limitations
○ Limited resources (GPU access, smaller memory, limited runtime, limited access 

to data)
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Importance of Downstream testing
● Encourage testing all of

○ Libraries including documentation, use-case examples and notebooks

● Test as widely as possible for the supported use cases
○ OS, supported dependency versions and development versions

● Promote open communication
○ Teach how to write useful bug reports, encourage users to interact on GitHub 

and report bugs upstream

● Examples for e.g. PyVO downstream testing:
○ astroquery test suite
○ NAVO notebooks, IRSA tutorials, CDS notebooks
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● Modular, extensible, platform-agnostic 
ecosystem for interactive computing 
across programming languages

● Notebooks are an effective and efficient 
way to distribute tutorial content

● BUT Jupyter is more than JupyterHub 
and notebooks

Jupyter and Jupyter Notebooks

Image by The Turing Way community and Scriberia  used under a CC-BY licence.
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● Tools for technical communication 
and documentation from 
computational content

● JB2 uses the MyST Document Engine
○ Parses, transform, and render 

markdown/notebooks/etc into 
HTML/PDF/etc

JupyterBook and MyST ecosystem

Image by The Turing Way community and Scriberia  used under a CC-BY licence.
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● The Turing Way 
Handbook to reproducible, ethical and collaborative data science.

● Core scientific Python
○ NumPy
○ Scikit-learn
○ NetworkX
○ …

● Astronomy resources
○ Fornax and NAVO notebooks
○ IRSA Tutorials
○ CDS Tutorials
○ …

Jupyter Book users
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● Ease of editing and version control
○ Human readable, easy to edit 
○ Cell outputs are NOT included

● Myst Markdown
○ A superset of CommonMark, developed for 

JB/Myst ecosystem 

● Dependency: Jupytext package
○ supports various text formats → notebooks 

are both usable and editable within 
Jupyter and outside

Text-based Notebooks

Image by The Turing Way community and Scriberia  used under a CC-BY licence.
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● Ease of editing and version control

● Myst Markdown
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Text-based Notebooks

Image by The Turing Way community and Scriberia  used under a CC-BY licence.
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Scientific Python Project and tutorials
● Porting the Scientific Python Lecture notes to JB
● Close collaboration with the Myst team

○ New features for website theme and API documentation 
● SPEC recommendation document for tutorials
● An infrastructure repository to support/template tutorial maintenance

○ Builds on the Jupyter Book ecosystem
○ Collects best practices and the infrastructure used by the big libraries 

(numpy-tutorials, networkX-guides, etc)
○ use MyST markdown format to help version control and code review
○ automatize tests for notebooks (including regular cron jobs to test for new regressions)
○ automatize html rendering and deployment
○ workshop support with environment files
○ experiment with JupyterLite interactivity
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Image by The Turing Way community and Scriberia  used under a CC-BY licence.

Conclusions: tutorials as libraries
● Avoid reinventing infrastructure wheels: we actively collect best 

practices and resources to reuse

● Use tools in the ecosystem &  contribute back 

● Avoid overly restrictive requirements

● There is no one size fits all
○ Be explicit about aims and expectations

● Workflow & automation
○ PR based development
○ Testing
○ Deployment
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DEMO slides
● A walked through contributor–maintainer experience at a 

Caltech/IPAC repository 

IRSA Tutorials: https://caltech-ipac.github.io/irsa-tutorials/

https://caltech-ipac.github.io/irsa-tutorials/
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IRSA Python tutorials
● Tutorial notebooks to access various NASA/IPAC Infrared Science 

Archive (IRSA) data and services using Python
● Hosted on github, open source but not community project

○ Follows the majority of community open source best practices
■ PR-based workflow, branch protections, CI/CD, open (public) issues and 

discussions

● Builds on the Jupyter Book ecosystem
○ utilizes the infrastructure used by the big libraries (numpy, networkX, etc)
○ use MyST markdown format to help version control and code review
○ automatize tests for notebooks (including testing with dev versions!)
○ regular cron jobs to test for new regressions (server side and dependencies)
○ automatize html rendering and deployment
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Conclusions: tutorials as libraries
● Avoid reinventing infrastructure wheels: we actively collect best 

practices and resources to reuse

● Use tools in the ecosystem &  contribute back 

● There is no one size fits all
○ Be explicit about aims and expectations
○ Avoid overly restrictive requirements

● Workflow & automation
○ Easy to edit source files in VC 
○ PR based development
○ Testing
○ Deployment


