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18 national and international institutions across 14 countries

EuroScienceGateway: the project . (leuby unestyof reiourg (Gemany)
° 3 years starting early 2023
EOSC project leveraging the European compute infrastructures for data-intensive research
guided by FAIR principles
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Galaxy Web-based Analysis Platform (“The Gateway”)

Grew out of needs of bioinformatics needs, but reached broad user community: Life Sciences,
Materials Science, Climate/Earth science.

170 reqgistered instances, dedicated well-developed training network,
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Very modular and customizable, data formats, visualization modules, job submission modules.

Explored wide variety of design patterns fit for different purposes
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Collection Operations
GENERAL TEXT TOOLS
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Convert Formats
Filter and Sort
Join, Subtract and Group
GENOMIC FILE MANIPULATION
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Unified User Interface

ata~ Help

# astropy fits2csv (Galaxy Version 6.1.8+galaxy®)

Select input HDU number *
1

Output format *

tabular, tab-separated values

Additional Options

Email notification

@) No

Send an email notification when the job completes.

» Run Tool

Help

Extract a text table (CSV, SSV, or TSV) from FITS file HDU Table. Resulting CSV file can be used by many existing Galaxy tools and

visualisation plugins.

Example:

For example, here is the output for on of the sample fits files,
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9205r_cOixfits
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12: astropy fitsiffoon data3 @ /' W
11: Histogram on data 6 esW
6: astropy fits2csv on data 2 LV

Add Tags &

1,601 lines
format tabular, database ?
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102.2573699951172  58.1681060791015
104.6551971435547  57.4146880017089
105.76576232010156 57.0364189147049
192.52969116210038 57.2341905239257

4 astropy fits2bitmap on data1 © /W
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Interactive tools
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Pulsar distributed compute network

Pulsar services connected in a network enabling large computing network between European
supercomputing centers

Bring Your Own Storage/Compute allows users to add their own resources to galaxy resource
pool, ensuring sustainable capacity.
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‘ Pulsar node,

il PULSAR

Job_conf.xml:
e Local runner &
destination
e Pulsar runner &
destination

Galaxy
Pulsar - MQ mode
I

Kocal compute resource \ / \
Remote compute
|
Remote file system }

/ﬁ resource
RabbitMQ
[ Remote compute
\\ / <@—P> AMQP messages
<— File transport (curl)




Galaxy Astronomy: FITS support, preview with AladinLite

Many common formats already supported. We took example of HDF5 to extend Galaxy with
FITS format: identification, parsing (astropy), and visualization (AladinLite).

Tools o - History + &= ¥
h ¥ x search datasets ¥ x
2 Uplosd Dora Upload fits file ’
Get Data
[ RETITY o2
Send Data
ar <
Collection Operations
1: legacysurvey_image.fits LoV |
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Convert Formats format fits, database ?

Filter and Sort uploaded fits file

Join, Subtract and Group B& O h
Fetch Alignments/Sequences © PrisaryMDU IMAGE (360, 360)

Operate on Genomic Intervals
Statistics

Graph/Display Data
Phenotype Association
Built-in Converters

WORKFLOWS

All workflows.

Most of the work by Francois Morier-Genoud https://galaxyproject.org/news/2023-06-20-esg-wp5-astronomy-fits/
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Adding IVOA archives, Rucio interface

Galaxy supports S3, webdav, pyfilesystem, etc. OakRidge team added support of Rucio (PASC talk)

We added first interface to query IVOA TAP archives from Galaxy (demo video). Integration with
ESAP is explored too.

/ Astronomical Archives (IVOA) queries astronomical archives through Virtual Observatory protocols (Galaxy Version 6.9.6)
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Most of the work by Francois Morier-Genoud



https://pasc23.pasc-conference.org/presentation/?id=msa158&sess=sess169
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FAIR Workflows Catalogs, Publishing

Workflow is more than software, it has machine-readable
instructions to execute —

@ RO-Crate represents workflow in publishable form, with
semantic annotations

Stored in discoverable workflow catalog: d¥#WorkflowHub

We are connecting tool catalogs by ingesting tools >
developed in @sbsc RenkuLab and with MMODA
(AstroORDAS)

YW’

Recuperability: need make sure workflow is still alive when
it has been published a while ago. - o

]

Workflows are then be embedded into journal publications LifeMonitor -

and published with DOI in archives and registries. 3

Provenance-first INTEGRAL/MMODA paper converted into ‘ q m eo
wHub _ _

an example. Woike OpenAIRE



https://usegalaxy.eu/workflows/edit?id=3f76f130187cdd46

Conclusions

e EuroScienceGateway is enabling portal/platform access to D e0SC compute and
storage assets, involving new communities and adapting to them.

e Astronomy community has already developed and is developing a variety of solutions
for FAIR data and workflows, which is why we choose to integrate existing solutions
(IVOA, AladinLite, astropy, astroquery, workflow catalogs from SDSC, AstroORDAS, etc)
with Galaxy.

e Galaxy is a very thoroughly developed Science Platform with exceptional experience, and
it is highly beneficial to learn from it.

e EuroScienceGateway project will help (among many other goals) to see future potential
of Galaxy platform in Astronomy. It is very likely that owing to its adaptability it can be
reasonably integrated with other solutions in astronomy on multiple levels: compute,
workflow/data catalogs/registries, visualizations, enriching web-based scientific
analysis ecosystem (see also a note)


https://github.com/oda-hub/mmoda-manifesto/

