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Outline

• Jupyter Notebook for Science
• FAIR data vision for EOSC
• Binder
• Binder for FAIR data
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Jupyter Notebook

• interactive document
• hosted in web browser
• combines text, source
code, code output and
images
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Why Jupyter notebooks for science?

”Jupyter: Thinking and Storytelling With Code and Data”
Granger and Pérez,
10.1109/MCSE.2021.3059263 (2021)

”Using Jupyter for reproducible scientific workflows”
Beg, Kluyver, Ragan-Kelly, Fangohr et al
10.1109/MCSE.2021.3052101 (2021)

”Data exploration and analysis with Jupyter notebooks”
Fangohr, Kluyver, PaNOSC team et al
10.18429/JACoW-ICALEPCS2019-TUCPR02 (2019)
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Jupyter notebooks for Photon and Neutron Science [1] (2019)

[1] Data exploration and analysis with Jupyter, 10.18429/JACoW-ICALEPCS2019-TUCPR02(2020)
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Jupyter notebooks for Photon and Neutron Science [1]

• driving data analysis from notebook
• collection of notebook recipes for typical tasks
• notebook as a script (detector calibration)
• drive simulation studies from notebook
• documenting software libraries
• JupyterHub and computational environments (remote X11)

•
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Vision for European Open Science Cloud

EOSC Jupyter Vision [1]
• a data analysis framework that allows remote interactive
data analysis of selected data sets over the Internet.

• Jupyter notebooks that encapsulate the particular analysis
procedures and which

• can be re-executed through access points in the European
Open Science Cloud (EOSC).

[1] Data exploration and analysis with Jupyter, 10.18429/JACoW-ICALEPCS2019-TUCPR02
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Vision for European Open Science Cloud [1]

Use case 1: reproducible publications
• describe the analysis in a Jupyter notebook
• archive the notebook with required software as metadata
• together with (raw or preprocessed) publication data

[1] Data exploration and analysis with Jupyter, 10.18429/JACoW-ICALEPCS2019-TUCPR02
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Example for use case 1: reproducible publications
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Example for use case 1: reproducible publications

• publish repository to
complement manuscript,
containing

• one notebook per figure / main
result

• Zenodo for long term
preservation

https://github.com/maxalbert/
paper-supplement-nanoparticle-sensing
https://doi.org/10.5281/zenodo.60605
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Binder software and project

Binder needs:

• data repository (e.g. git repository, Zenodo, Figshare, DataVerse)

• notebooks to execute
• software requirements (e.g. requirements.txt)

Usage:

• Given the URL of the repository, Binder builds a (Docker)
container to provide the software

• Starts Jupyter notebook server inside that container
• and connects to user’s browser

• Binder is part of Project Jupyter https://github.com/jupyterhub/binder
• Example: https://github.com/fangohr/reproducibility-repository-example
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mybinder.org service (a public Binder instance)

Public service “MyBinder”: http://mybinder.org
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Software specification makes repo ”binder-enabled”

• software requirements are recorded in repository:
• environment.yml for conda
• requirements.txt for python
• install.R for R
• More options at
https://repo2docker.readthedocs.io/en/latest/config_files.html
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Use cases for Binder-enabled repositories

• reproducibility
• Beg et.al., Using Jupyter for reproducible scientific workflows, 10.1109/MCSE.2021.3052101 (2021)

• zero-install software provision (only web browser needed)
• interactive documentation
• workshops
• test-drive software

• Example: https://ubermag.github.io → ”Try in your browser”

• data access
• deposit data together with software to read data
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EOSC Jupyter Vision [1]

Use case 1: reproducible publications

• describe the analysis in Jupyter notebook

• archive the notebook with required software

• together with publication data

Use case 2: data access
• describe the data access in Jupyter notebook

• perhaps include common analysis examples

• archive the notebook with required software
• together with experiment data

• Use cases are similar.

[1] Data exploration and analysis with Jupyter, 10.18429/JACoW-ICALEPCS2019-TUCPR02
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Example for use case 2: Data Access through Binder

• Realised for 50 institutions1 through Dataverse software including
Harvard, Johns Hopkins, Max Planck Society.

• Workflow: the whole data set is copied from the (DataVerse) source to
the Binder-container when the binder session starts

• → not practical for larger data sets

1https://github.com/jupyterhub/repo2docker/blob/main/repo2docker/contentproviders/dataverse.json
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Challenges for EOSC Jupyter vision 1/2

Binder-enabled data access and analysis with Notebooks:

• 1. need analysis content/data access software in
repository and notebooks

• user behaviour→!

• 2. need to execute notebooks in the correct
computational environment

• what software is needed
• what versions
• how should it be compiled

• Binder software specifications→!
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Challenges for EOSC Jupyter vision 2/2

Binder-enabled data access and analysis with Notebooks:

• 3. for small data sets:
• can use mybinder.org (perhaps with added EOSC resources?)

• transfer whole data set when container is created

• working for providers2 defined in binder →!

• 3. for large data sets we need either:
• transparent data access to files at remote location

• protocol and location identifier unclear 3 → ?

or
• Need BinderHub instances close to (large) data sets

• provided by data hosting organisations→ ? (!)

2https://github.com/jupyterhub/repo2docker/tree/main/repo2docker/contentproviders
3See T4.3 in https://github.com/minrk/horizon-widera-2022/blob/main/submitted-SOURCE-2022-04-20.pdf
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FAIR with project Jupyter

Findable

Accessible

• Technology: Browser sufficient for access!

Interoperable

• If kernel(=language) used in the notebook is acceptable!

Re-usable (and reproducible)
• Software environment provides immediate executability
!

29-11-2022 Hans Fangohr ”EOSC Jupyter Vision” 18



Summary

EOSC Jupyter Vision [1]
• make data available together with software to read data
• provide example/documentation/analysis notebooks
• provide access through Binder instance

Does not formally enforce presence of metadata but code embeds some of it.

Blockers (for large data sets)

• either need data set location and remote access/protocol
• or need Binder instances close to data

[1] Data exploration and analysis with Jupyter,
https://doi.org/10.18429/JACoW-ICALEPCS2019-TUCPR02
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