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JIVE and the EVN

 JIVE is located in the 
Netherlands
 Technical operations and user 
support for the European VLBI 
Network (EVN)
 The EVN is an Open Skies 
facility
 All EVN data is public after 1 
year
 Archive contain ~180 TB raw 
astronomical data The European VLBI Network
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Data reduction

Messy raw 
astronomical data

Astronomical imageCalibration
&

Imaging
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CASA

● De facto standard data reduction package for radio astronomy
● Under active development since 1990s
● Mostly C++, but has python bindings to all tasks
● VLBI support developed at JIVE in ESCAPE WP3

Screenshot of CASA

IPython 
shell

Logging
window Plotting tool

(Qt based)
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Remote interactive pipelines

 Data should be processed close to where it is archived

 Solutions should accommodate both automated pipelines and interactive 
data processing

 Main advantages of using Jupyter for remote interactive pipelines:

User friendly: Notebooks are easy and intuitive to use; all results are 
embedded in a single document

Interactivity is optional: Notebooks can optionally be run as a non-
interactive pipeline for batch processing

Accountability: Data reduction process is self-documenting and fully 
repeatable
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Jupyter-CASA docker image

 The Docker image contains
 CASA 6.5.1
 The Jupyter-CASA kernel
 CASA VLBI tools
 EVN data discovery 

JupyterLab plugin
 A collection of widely used 

radio astronomy packages

https://github.com/aardk/jupyter-casa
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EVN Archive portal

https://jupyterhub.jive.eu

 JupyterHub instance hosted at JIVE
 Open service: All interested users can make 
a free account and process any observation 
from the EVN archive
 Authentication based on KeyCloak
 Allow federated logins: ESCAPE IAM, 
SurfCONEXT; Applying for eduGAIN access
 Integrated with the ESAP using BinderHub

https://jupyterhub.jive.eu/
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Keycloak

https://jupyterhub.jive.eu

 JupyterHub doesn’t handle multiple login 
methods very easily
 Keycloak supports: Social login, generic 
OAUTH2, SAML, 2-factor authentication, …
 Open source software
 Keycloak instance can be shared by multiple 
services
 Needs external proxy (e.g. SATOSA) for 
federated logins through eduGAIN

https://jupyterhub.jive.eu/
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FAIR data standards

https://jupyterhub.jive.eu

 Data on the EVN archive is 
- Findable: Through VO and web interface 
- Accessible: EVN data is public after one year and is 

accessible through the VO or web interface.
- Interoperable: Only open source programs and open 

data formats are used (FITS, Measurement Set)
- Reusable: Data comes with all relevant metadata 

and there are no restrictions on use
  Users can submit their notebooks back to the EVN 
archive allowing other researchers to reproduce their 
results

https://jupyterhub.jive.eu/
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JupyterLab-Git

 Git plugin for JupyterLab

 Adds Git tab view repository

 Easy moving between versions / 
branches

 Supports syncing to and from 
remote repositories
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JupyterLab-Git

 Powerful graphical diff

 Shows changed files in 
working copy

 Similar view to visualize 
modifications introduced 
by commits  
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User submitted notebooks

 Why not sync notebooks via 
git with EVN archive? 

 Could be easily implemented 
using self-hosted service such 
as Gitea Gitea
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User submitted notebooks

 Why not sync notebooks via 
git with EVN archive? 

 Could be easily implemented 
using self-hosted service such 
as Gitea

 Many users are unwilling to 
share Git history, only final 
product

Gitea



Title Here

ESCAPE - The European Science Cluster of Astronomy & Particle Physics ESFRI Research Infrastructures has received funding 
from the European Union’s Horizon 2020 research and innovation programme under Grant Agreement no. 824064.16 11/22/2022

User submitted notebooks

Gitea
Notebook service

 Notebook service is simple python (Tornado) service that serves as intermediary 
between JupyterLab and Gitea via a REST API
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 We have implemented a 
JupyterLab plugin to handle 
notebook submission 

 Authentication with 
notebook service is through 
OAUTH access tokens

 OAUTH refresh tokens are 
cached on JupyterLab server 
so user doesn’t have to re-
authenticate

Notebook service



Title Here

ESCAPE - The European Science Cluster of Astronomy & Particle Physics ESFRI Research Infrastructures has received funding 
from the European Union’s Horizon 2020 research and innovation programme under Grant Agreement no. 824064.18 11/22/2022

Gitea

Notebook
service

Keycloak
Refresh token

Access token

Authentication Flow
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Gitea

Notebook
service

Keycloak
Refresh token

Access token

Notebook,
Access token

Authentication Flow
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Gitea

Notebook
service

Keycloak
Refresh token

Access token

Notebook,
Access token

Check token
Authentication Flow
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Gitea

Notebook
service

Keycloak
Refresh token

Access token

Notebook,
Access token

Check token

Notebook

Authentication Flow
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Thank you for your attention!

https://jupyterhub.jive.eu

https://jupyterlab.jive.eu/
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