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The observational challenge

Any area of the sky 
not observed in a 
certain moment in 
time is missing data.
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...and its consequences
● Preservation

– “forever”
● Sharing

– Open/Public accessibility
● Interoperability

– Technical & Semantic

DD
AA
TT
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FITS: a first (technical?) solution

● Discussion started end of ‘70s
● First formal document in 1981
● Today it’s FITS v.4.0 (2018)
● Maintained by an IAU Working Group

– Challenged by a growing number of other formats

https://fits.gsfc.nasa.gov/fits_home.html 

https://fits.gsfc.nasa.gov/fits_home.html
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IVOA: interoperable ecosystem

● International Virtual Observatory Alliance
● Formed in 2002
● Open standards organisation
● Interoperability as the core goal
● FAIR-enabler standards for astronomy

https://ivoa.net/

https://ivoa.net/
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IVOA vision

The Virtual Observatory (VO) is the 
vision that astronomical datasets and 
other resources should work as a 
seamless whole. […] The International 
Virtual Observatory Alliance (IVOA) is 
an organisation that debates and 
agrees the technical standards that are 
needed to make the VO possible.
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IVOA “family picture”
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IVOA community

Semestral “Interoperability” Meetings with ~100 participants
next ones
● 8-12 June 2026: Strasbourg - https://indico.ict.inaf.it/event/3454/
● 6-8 November 2026: Perth – back-to-back to 1-5 November ADASS XXXVI

https://indico.ict.inaf.it/event/3454/
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IVOA organisation
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IVOA processes

recommendations (standards) are agreed on consensus

● IVOA Document Standards 2.0
● 10.5479/ADS/bib/

2017ivoa.spec.0517G 
● Vocabularies in the VO 2.1

● 10.5479/ADS/bib/
2023ivoa.spec.0206D
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IVOA architecture
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IVOA architecture
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IVOA – FAIR mapping
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The IVOA Registry
Findability of Resources
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Registry: Resources
● Data Collections
● Source Catalogues
● Access Services (standardised)

– Protocols
– Registries (themselves)

● IVOA standards
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The IVOA Registry
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Data Access
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Data Access
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Access action-ability
● Client applications that are aware of

– Registry
– Access Layer (protocol)
– Formats

● Can automatically move
– from the resource description document
– to consuming its endpoints
– and use the meta/data contents
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N x M  N + M→

with the VOwithout the VO
diagram courtesy of M. Demleitner, from
“Sustainability aspects of standards in data infrastructures: the example of the Virtual Observatory”
ErUM-Data Status Meeting: AI as a Driver of Science and Value Creation (2026.03.19,  Berlin)
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What to do?

As a data providers, 
manager, describe your 
resources, add them to 
the Registry, and let the 
applications connect.
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Infrastructure Services
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Formats
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Metadata Schemata & Vocabularies
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Vocabularies

https://www.ivoa.net/rdf/ 

● 14 Vocabularies (ready)
● Including IAU Thesaurus porting

● 2 more in draft phase
● Efforts to connect to general Semantics/Ontologies
● Available formats

● RDF, turtle, desise (custom JSON simplified)
● UCDs an exception (working on a solution)

https://www.ivoa.net/rdf/
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Driven by “open community”
● Open Science <> opposite of bad science 
● Digital resources -> leverage FAIR principles
● Principle ≠  Rule/Convention/Norm
● Research domain -> Intrinsic characteristics
● Characteristics -> turn principles into conventions
● Conventions -> Standards
● Research domain :: Community

community shared conventions :: open standards

engage the community

establish agreement on conventions
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Domain Granularity
● Astronomy

– IVOA
● Planetary Sciences

– IPDA, IVOA, IHDEA
● Heliospheric physics

– IHDEA
● Space Weather

– E-SWAN, COSPAR
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If you want to go fast, go alone.
If you want to go far, go together.
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