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SERPENTINE project

“The Solar EneRgetic ParticlE aNalysis plaTform 
for the INner hEliosphere (SERPENTINE) project 
will answer several outstanding questions about the 
origin of Solar Energetic Particle (SEP) events and 
provides an advanced platform for the analysis and 
visualization of high-level datasets to benefit the 
wider heliophysics community.”

● 3-year EU project bringing together multiple universities across Europe
● Will provide catalogs and other high level datasets at data.serpentine-h2020.eu
● Provides tools aimed at scientific users without much programming experience

○ Jupyter Notebooks
○ JupyterHub server at serpentine-h2020.eu/hub
○ Streamlit web-app’s like solar-mach.github.io

https://data.serpentine-h2020.eu
https://serpentine-h2020.eu/hub
https://solar-mach.github.io


Jupyter Notebooks

● Collection of easy-to-use Notebooks for (but not 
limited to) the analysis of solar energetic particles

● Providing GUI’s (ipywidgets) and example codes
● Based on own PyPI package seppy for functions

(and existing solarmach, solo-epd-loader)
● Available with instructions on 

github.com/serpentine-h2020/serpentine

https://github.com/serpentine-h2020/SEPpy
https://github.com/serpentine-h2020/serpentine/
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JupyterHub server

All Notebooks also available on SERPENTINE’s own 
JupyterHub server

● Hosted at CSC, Finland (non-profit state enterprise)
● Login with GitHub account
● Providing pre-configured conda environments
● Clones all Notebooks from the Notebook GitHub repo
● Backup of Notebooks changed by user

https://serpentine-h2020.eu/hub
https://www.csc.fi


Streamlit

Alternative to Notebook: streamlit web-apps

● Open-source Python package, similar to 
plotly’s dash

● Provides Python tool as a web-page
● Run locally, host on own server or in the 

cloud ($ for more advanced hosting), with 
the latter being really hassle-free

● No coding required for the user at all

https://solar-mach.github.io


Problems & Lessons learned

General:
● Users really like the easiest solution for them (surprise!)
● How to share your (Notebook) tools in general?
● How to collaboratively work on them?

Jupyter Notebooks:
● Updates to main Notebook difficult to integrate into version with 

user’s content
● Taking care of requirements on user’s computers

JupyterHub:
● Easy for new users
● Can be difficult/expensive to maintain

Streamlit: 
● Very easy for new users, also easy for developers
● Will become more complicated with more options (like all GUI’s)
● Limitations for developers and users (e.g., saving, editing things)

⇒ Useful for tools with limited scope in functions, but wide audience
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