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Astronomy in the Open Science context

• Astronomy has been a pioneer of Open Science 
and FAIRness
– FITS – 1977, data + metadata

• Data can be shared and Reused
• Common tools

– Bibcode/refcode (CDS/NED/ADS) – end of the 90’s
• Identifier for bibliographic information
• Early links between databases and journals

– Virtual Observatory – started ~2001
• Data is Findable, Accessible, Interoperable
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A view of the VO from one application
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Interoperable applications
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WP4 in ASTERICS proposal
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The aims
Make the ESFRI and pathfinder project data available for 

discovery and usage by the whole astronomical community, 
interoperable in a homogeneous international framework, and 

accessible with a set of common tools.

• Train and support ESFRIs in use and implementation of VO
• Train and support wider community in scientific use of VO
• Adapt VO framework for ESFRI needs

Astronomy + Astroparticle physics
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Who’s involved
• Euro-VO partners, i.e. VO initiatives from France 

(CNRS/OAS- CDS+UNISTRA), Germany (UHEI), Italy
(INAF), Spain (INTA), UK (UEDIN)

• Representatives of ESFRI and pathfinders
– CTA (CNRS/LUTH + OBSPAR)
– EGO/VIRGO and ET (CNRS/APC)
– KM3Net (CNRS/CPPM)
– SKA (ASTRON)

• ESO is associated to the project
• ESA (ESAC) is working in close collaboration with Euro-VO
• EST joined in 2018!
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With the ESFRIs and European Data Centres 

• Forums to exchange on practices and requirements
– ESFRIs - Trieste, Dec. 2015, Dec. 2017
– European Data Centres – Heidelberg, June 2016, June 2018

• Newcomer session, Training/« Consulting » session
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Heidelberg, June 2018

M. MOLINARO’S TALK
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Towards the science community
• Annual School targetting early career

researchers and ESFRI staff
– Madrid, Dec. 2015, Nov. 2017
– Strasbourg, Nov. 2016, Nov. 2018

• Tutorials updated for each School
• Treasure hunt
• Students’ own project
 Requirements and feedback
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http://www.euro-vo.org/?q=science/scientific-tutorials

http://www.euro-vo.org/?q=science/scientific-tutorials
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Technological activities
• Five Technology Forums

– Strasbourg, Sept. 2015, March 2017, Feb. 2019
– Edinburgh, March 2016, March 2018

• IVOA standards and tools
– The IVOA semestrial meetings have been DADI 

milestones
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Specific targets
• Multi-D data
• Time domain – a new start in IVOA! A. NEBOT’S

TALK

• All-Sky M. ALLEN’S TALK

• Multi-messenger – EGO + VO teams G. GRECO’S
TALK

• Provenance – CTA +VO teams C. BOISSON’S TALK

• See also A. Trovato’s talk
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Multi-dimensional data
• « Caravan » of VO standards completed

– Multi-D data discovery
– Link resources
– Cutouts
– HiPS – hierarchical tiling of the sky using HEALPix

• They are in action in widely used services and 
adopted by data providers
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DADI impact
• Continued collaboration between the European VO 

teams – started ~2001
• Collaborations built with the ESFRI/ESFRI-like projects 

in astronomy/astroparticle physics/… solar physics
– Brainstorming on requirements and feedback
– VO development and usage

• VO School training activities
• High impact on the IVOA standards, tools and topics

– Requirements/feedback/effort/expertise
– Decisive contribution to IVOA developments
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Example of tool: ALADIN
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Exemple of tool: SPLAT-VO
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Examples of VO impact for ESFRIs
• Support to VO usage by RIs

– ANTARES – KM3Net

• VO building blocks in the research
infrastructure pipelines/services
– Provenance for CTA
– GWSky
– VO in ESO system
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Graf, Second DADI Data Provider Forum 2018 
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Servillat, Second DADI ESFRI Forum, 2017
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Chassande-Mottin, First DADI Data Provider Forum 2016
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Greco et al, DADI ESFRI Forum Trieste 2017
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Sterzik, First DADI Data provider meeting, 2016
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Access to ESO archive using VO tools and 
protocols
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Romaniello et al, Messenger, 2018
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DADI legacy
• ESFRIs consumers/actors/agents of the VO
• Astronomy/Astroparticle working hand in hand

– Inclusion of astroparticle needs in the VO
• First contact with EST, ESFRI 2016
• Leadership in/strong contribution to IVOA activities
• Schools/tutorials
• A set of standards
• Evolution of existing tools/new tools
• Excellent starting point for ESCAPE WP4/Task 4.2

• Interferometric data
• Event based data
• VO Scalability for extremely large datasets
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Background…
How we got here, and where we’re going 

Virtual Observatory infrastructure for astronomy

Genova et al. 2015
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