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Astronomy	has	been	a	pioneer	of	
scien?fic	data	sharing	

•  Basic elements  
– A common data format since the 70s (FITS) 
– Strong tradition of  international collaboration 
– Open data (in general after a proprietary 

period) 
– Driven by community needs (on-line 

observation archives, on-line services) 
•  Rapid development of  services and links 

(also with journals) at the advent of  the 
internet, in Europe and elsewhere 
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Early	networking,	s?ll	in	use	
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Networking	is	not	enough!	
Seamless	access/	

	 	interoperability	



A	global	endeavour	with	strong	
European	par?cipa?on	

•  The first 
« Interoperability » 
Working Group was 
under OPTICON 

•  WG with international 
participation from the 
beginning 

•  VOTable, March 2002 

•  Succeeded by the 
IVOA in June 2002 
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The	Virtual	Observatory	

hOp://ivoa.net	
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The	IVOA	standard	framework	

Standards AND  
interoperable tools 
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•  No central point, a multi-polar world, a global 
endeavour 

•  “Open” and inclusive model 
–  A thin interoperability layer on top of  the data 

holdings 
–  Anyone can register a data service or build a tool 

(more than 100 “authorities” with a registered 
service) 

•  Data providers also imbed VO building blocks in 
their archives and services, “minimizing the 
developments in certain areas” 

•  The VO is invisible from the end users but it is 
used because data providers use it (as well 
shown in this meeting) and people use the 
services and the tools! 
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An	inclusive	and	open	framework	
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Europe	in	the	interna?onal	VO	
landscape	

•  IVOA: an Alliance of  national & agency 
initiatives 

•  In Europe like elsewhere, the core of  the 
work is performed by the national & 
agency « initiatives », which are very 
diverse 

•  Euro-VO: Coordination through projects 
funded by the European Commission 

•  Euro-VO is a member of  the IVOA 
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Why	Euro-VO?	

•  Structuring role of  European coordination (ESA/
ESO, EC funding) 

•  A role to play beyond the « VO countries » 
 

Ø Desirable to set up coordination of  European 
VO activities 

•  A light structure interfaced with the national 
initiatives and the agencies 
–  Evolving partnership 
–  Reduced organising overhead 

•  Through a series of  European projects since 2001 
•  Formalized by a MoU since 2014 (CNRS, INAF, 

INTA, UEDIN, UHEI) 

27/11/2015	 Françoise	Genova,	SciOps	2015	 9	



A	series	of	European	projects	
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Reference: Genova et al., Astronomy & Computing  11, 181 (2015) 



…	with	evolving	partnership	
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FP5 … FP6 … FP7 
Horizon 2020 : ASTERICS 



Proof	of	concept:	AVO	(2001-2004)	

•  Astrophysical Virtual Observatory  
Definition of  Euro-VO approach to the VO 
development 
– User-centered approach 

•  Science Working Group, Science Reference 
mission 

•  Demos defined by the SWG 

–  Interoperable tools 
•  Not a single portal 
•  ALADIN : portal for images 
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AVO	products	
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The	three	pillars	of	the	VO	
development	

… were identified thanks to the AVO project 
 
•  Support for scientific users 
•  Support for data providers 
•  Technological activities 

(Padovani, 2006) 

… structured the Euro-VO development 
since AVO 
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FP6	projects:	VO-TECH/Euro-VO		

Two of  the required strands of  work 
•  VO-TECH: Design Study - Technological 

development 
–  Architecture/New user tools/Intelligent resource 

discovery/Data exploration 

•  EuroVO-DCA: Engagement with data centres 
–  First European astronomical Data Centre Census 
–  Liaison with the community beyond the partners 

(VO Days Czech Republic, Lithuania, Poland, …) 
–  Inclusion of  modelling results 
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FP7	projects:	EuroVO-AIDA	et	al	

•  EuroVO-AIDA: the full set of  networking/service/
technological activities 
Significant legacy:  
–  Schools for scientists, Registry of  resources, 

Standards, Tools, Semantics, … 
–  Close collaboration between the core Euro-VO 

partners 
•  EuroVO-ICE, CoSADIE: (very) small coordination 

actions to continue coordination and assess 
sustainability 
–  Representation of  Europe in IVOA 
–  Close collaboration with ASTRONET 
–  MoU 
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Elements	of	Euro-VO	sustainability	

	
	
	

Allen et al. 2014 
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Data	Centres	in	the	VO	context	
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Data	Centre	Censuses	

•  Inclusive definition – data centres and 
services 

•  Several updates between 2008 and 2014 
•  A lively snapshot of  the European data centre 

landscape 
•  Large variety of  approaches and sizes, from 

large data centres maintained by European or 
National Agencies to small teams maintaining 
a specific service, including reference data 
centres such as the CDS 

•  All disciplines represented, as well as theory 
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Next	step:	ASTERICS	WP4	–	large	projects	

•  Data Access, Discovery and 
interoperability 

•  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. 

•  Fully aligned with the                           
current IVOA priorities 
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Astronomy	ESFRI	&	Research	Infrastructure	Cluster	
	ASTERICS	-	653477	
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4.5	M€	
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Who	is	involved	

•  Euro-VO partners, i.e. VO initiatives from 
France, Germany, Italy, Spain, UK 

•  Representatives of  ESFRI and 
pathfinders 

•  Astronomy & Astroparticle physics, 
including new messengers 

•  ESO is associated to the project 
•  ESA (ESAC) is working in                              

close collaboration with	
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Targets	

Three Tasks in support to three complementary 
targets, all partners involved in all activities 
•  Support to astronomy ESFRI facilities, their 

pathfinders and other infrastructures of  pan-
European interest for implementation of  their 
data in the VO framework (INAF, UHEI) 

•  Support to the astronomical community 
(INTA, CDS) 

•  Updates of  the VO framework from feedback 
and  requirements (UEDIN, CDS) 
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Among	DADI	Ac?vi?es	

•  EFRI Forums, Data Provider Forums, to 
discuss data provider requirements 

•  VO Schools for scientists, feedback from 
scientists 

•  Support to implementation in the ESFRIs 
•  Tutorials 
•  Technology Forums, for technological 

collaboration 
•  Participation in IVOA 
•  Participation in RDA Plenary meetings 

•  Make the large projects actors of  the VO 
development 
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Euro-VO	impact	

•  Core Euro-VO partners, a European VO 
community 

•  Strong collaboration on technical aspects 
e.g., seen from CDS, VizieR<>TOPCAT, Aladin/Aladin Lite 
usage; close collaboration within IVOA; etc 

•  Coordination of  activities with an European-wide 
impact, increasing effectiveness and visibility 

•  ASTRONET Roadmap since 2008 
•  Strategy definition, in collaboration with the 

funding agencies (ASTRONET) 

•  40 IVOA standards, 22 with at least one European 
editor, only 2 with no European author 
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Conclusion	

•  Astronomy has been a pioneer of  
scientific data sharing 

•  We have built a global data 
infrastructure which is used by the 
community in its daily work 

•  Scientific data sharing is currently a 
very hot topic, including the highest 
political level (Research Ministers of  
the G8) 
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The	poli?cal	dimension	knows	the	
right	keywords!	
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We	are	not	an	isolated	island!	

•  We used generic building blacks when 
possible, in particular for key building blocks, 
registry of  resources (OAI-PMH) and 
vocabularies (SKOS, RDF) 

•  Strong interest in DOIs/PIDs to join the 
generic infrastructure which will allow data 
citation beyond our disciplinary solutions 

•  The IVOA Registry is included in                 
EUDAT B2FIND 

•  Liaison with RDA 
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The	Research	Data	Alliance	

•  Founded in March 2013 by Australia, EC, 
and NSF and NIST 

•  3200 members from more than 100 
countries 

•  Bottom-up work to tackle all the aspects 
of  scientific data sharing, technological 
as well as « sociological » 

•  Have a look at  
    rd-alliance.org and join!  
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Astronomy	ESFRI	&	Research	Infrastructure	Cluster	
	ASTERICS	-	653477	

ASTERICS 
•  Astronomy	ESFRI	Research	Infrastructure	Cluster	
•  Horizon2020	project	Call	September	2014	–	Topic	:	

Implementa?on	of	cross-cudng	solu?ons	for	clusters	of	
ESFRI	research	infrastructures	

•  Focus:	ESFRIs	-	SKA,	CTA,	KM3Net,	close	links	with		
					E-ELT,	plus	EGO	(new	messengers)	
•  22	partners,	15	M€,	including	4.5	M€	for	WP4,	4	years,	

began	1	May	2015	
•  Major	collabora?on	Astronomy-Astrophysics/Astropar?cle	

physics	
•  Mul?-wavelength/mul?-messenger	

Introduc?on	to	ASTERICS,	First	DADI	Tech	
Forum,	Strasbourg	17-18	December	2015	 30	


