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International Astronomy data 
infrastructure 

Archives and data services of 
Terrestrial and Space 
Observatories, Instruments 
and missions and projects

Virtual Observatory  (VO) 
interoperability standards

Research data, e-Infrastructures 
and other wider initiatives …

Astronomy Data Centres

Data centres in USA, 
UK, Canada…

Data published in, and 
associated with Journals

+ many more…

Open Science projects

Simulation and modeling data

 

22 national / 
international members

+ 
more…

e.g.

Strasbourg 
astronomical Data 
Centre  

 Commercial Cloud 
services…

e.g.  
Illustris 
project



Data sharing in astronomy

Early international collaboration on standards 

– Format (FITS) 1981.
– Bibliographic identifiers ‘bibcode’ 1989.

‘Virtual Observatory’ Interoperability of data and tools 

• Standards agreed and maintained in IVOA (since 2002).

• Open and inclusive framework – anyone can “publish” a data 
resource in the VO, anyone can develop a VO‐enabled tool to 
access data. 

• > 100 “authorities” provide a resource in the Virtual Observatory 
registry.

• Implemented in data services of major facilities.
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A visual example of FAIR

NGC 4039 - an interacting galaxy

Find the data available 

 Access the data

   Interoperable use of the data with other data

    Re-use the data
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Findable
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Found ! - data available  

No data here



Presentation titledd/mm/yyy

• Body Level One

• Body Level Two

• Body Level Three

• Body Level Four

• Body Level Five

…based on standardised coverage map 
indexing 
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Accessible

8Download in science/visualisation formats



Interoperable
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Reusable

• Cut-outs
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Services for extracting :cut-outs of the data for re-use



Interoperability Standards
Community defined and supported Virtual Observatory standards 

• IVOA formed in 2001.

• VO is a framework with many portals and compatible tools.

• Many lessons-learned about difficulties of interoperability!!
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Governance

• International level.

• National members and 
International Organisations

Coordination 

• National Projects.

• Euro-VO.

• EC support.



Funded by the European Union’s 
Horizon 2020 - Grant N° 824064
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ESCAPE – addressing the Open Science challenges of astronomy, 
astroparticle and accelerator particle physics ESFRI and RIs

Builds on complementary expertise in 
data stewardship:

•  Astronomy Virtual Observatory 
infrastructure

•  High Energy physics expertise in 
Exabyte-scale data management 
and large-scale distributed 
computing



Funded by the European Union’s 
Horizon 2020 - Grant N° 824064

Interoperability standards for ESFRI needs are an 
integrated part of the ESCAPE work program 

Data Lake:
Build a scalable, 
federated, data 
infrastructure as the 
basis of open science for 
the ESFRI projects within 
ESCAPE.   

Software Repository:
Repository of "scientific 
software" as a major 
component of the “data” to 
be curated in EOSC.  

Virtual Observatory:
Extend the VO FAIR 
standards, methods and 
to a broader scientific 
context;    prepare the VO 
to interface the large data 
volumes of next facilities.

Science Platforms:
Flexible science platforms 
to enable the open data 
analysis tailored by and 
for each facility as well as 
a global one for 
transversal workflows.

Citizen Science:
Open gateway for citizen science on 
ESCAPE data archives and ESFRI 
community
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Interoperability Standards
Metadata / Protocols
International context - 



International Dimensions

• Standardisation at the international level:

• Needs policies to facilitate inclusion of international standards into 
the EOSC Interoperability Framework. 

   (Keeping in mind that there will be other EOSC-like projects)

• ON-BOARDING of international catalogues to EOSC:

• E.g.  It makes sense to include Virtual Observatory Registry, the 
‘Astronomy Catalogue’ as a whole. (~25000 resources)

• Currently on-boarded to EUDAT B2FIND – but EOSC portal does not 
enable finding of the resources! Let’s fix that!

• International cooperation/competition:

• European coordination visible at international level (IVOA etc.).

• Coming soon:  e.g. NASA Open Source Science Initiative, and NASA 
2023 Year of Open Science.



Concluding with questions…

• What are we doing to make sure that EOSC will interface 
with international systems ?

• What policies can we establish to enable on-boarding of 
whole domain international catalogues ?

• What policies will sustain European contributions to the 
coordination of international standards ? 


