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Multi-Messenger data analysis

Only combining data 
together, it is possible to 
see a complete picture of 
physical phenomena in 
astronomical sources.  

Fig: Meszaros et al. 2019





When do we start



Evolution



MMODA: a tool for exploring, transforming MM data
https://www.astro.unige.ch/mmoda/

https://marketplace.eosc-portal.eu/services/astronomical-online-data-analysis-astrooda

https://www.astro.unige.ch/mmoda/
https://marketplace.eosc-portal.eu/services/astronomical-online-data-analysis-astrooda


Software layer
-- API access using dedicated 
python library

-- WEB-frontend 

-- dispatcher coordinates 
data flow and job provisioning

-- data products are cached 
for later use

-- raw data from external 
services/archives

– provenance metadata in 
Knowledge Graph

https://github.com/oda-hub

Hard to build these tools, need expert astronomers with 
state-of-the-art tool-building skills self.

https://github.com/oda-hub


Development space: help scientists make robots

There are much more scientists who can 
make a jupyter notebook than write 
organized code.

JupyterHub(s), Google-collab, ESA 
DataLabs, Renku

● Continuous integration and testing
● Supports in publishing of data and 

code (e.g. in zenodo)
● Support in annotation for scientists and 

robots reuse with ontology terms

This process creates a collection of 
notebooks and other workflows, but they are 
only really accessible interactively one-by-one



Making the developed workflow available as a web tool

Ontology

jupyter may be easy, but sometimes we want just put parameters and click one button in web interface.

And even more so, we want to leverage workflow as a service, possibly calling from another workflow

We are publishing the live tool, not just it’s output







EuroScienceGateway

Key elements:

● “Galaxy” Web-based 
Science Platform

● Sustainable Compute 
and Storage network

● FAIR data and 
workflows: publishing 
and preservation

● Expanding 
communities

● 18 national and international institutions across 14 countries
● Lead by University of Freiburg (Germany)
● 3 years starting early 2023

EOSC project leveraging the European compute infrastructures for data-intensive research guided by FAIR principles



Galaxy data analysis platform
Grew out of bioinformatics needs, but reached broad user community: Life Sciences, Materials Science, 
Climate/Earth etc.

170 registered instances, dedicated well-developed training network

Very modular and customizable, data formats, visualization modules, job submission modules.

Explored wide variety of design patterns fit for different purposes

https://galaxyproject.org/use/
https://training.galaxyproject.org/




Galaxy Astronomy: FITS support, preview with AladinLite

Many common formats already supported. We extended Galaxy with FITS format: 
identification, parsing (astropy), and visualization (AladinLite).

Most of the work by François Morier-Genoud (EPFL) https://galaxyproject.org/news/2023-06-20-esg-wp5-astronomy-fits/

https://galaxyproject.org/news/2023-06-20-esg-wp5-astronomy-fits/


Adding IVOA archives
Galaxy supports S3, webdav, pyfilesystem, etc.

We added first interface to query IVOA TAP archives from Galaxy (demo video).

Most of the work by François Morier-Genoud (EPFL)

https://fair.tube/w/bAYTSeD7gt2XiDTWzTo3rz


Bringing our workflow catalogue into Galaxy platform
We are developing the nb2galaxy tool

The bot will convert our crowdsourced workflows in the form of python notebooks to Galaxy tools and add to the toolshed 
just like deploying them as a services in MMODA

https://github.com/oda-hub/nb2workflow/pull/102
https://toolshed.g2.bx.psu.edu/




Summary

● Modern astronomy (especially multi-messenger) is all about rapidly growing data 
and reducing the time of the analysis

● Need intelligent automation to react fast and ensure reuse and reproducibility

● We establish an ecosystem centered around MMODA platform, which allows to crowd-source 
FAIR workflow creation

● It’s always beneficial to leverage synergies with other projects

● In EuroScienceGateway we integrate existing solutions and workflow catalogs with Galaxy

● Galaxy is a very flexible, well-developed science platform with exceptional experience, and it is highly 
beneficial to learn from it

● EuroScienceGateway project will help to see the future potential of Galaxy platform for astronomy


