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What	is	the	Virtual	Observatory?	
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The	latest	stage	of	good	data	prac0ces	in	astronomy	
FITS	provided	a	first	standardizaBon,	the	Virtual	Observatory	is	
the	natural	progression	towards	interoperability	of	data,	services	
and	tools	

The	VO	is	a	framework	
•  For	data	centers	to	provide	co-operaBng	data	services,		
•  For	soGware	providers	to	offer	a	variety	of	compaBble	analysis	

and	visualizaBon	tools	and	user	interfaces		

The	VO	is	a	paradigm	for	Suppor0ng	interdisciplinary	and	
collabora0ve	research	in	astronomy	and	exploi0ng	the	full	
power	of	growing	and	emerging	data	sets	
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The	VO	is	not	a	Killer	Applica/on	
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Dr.	Strange	



VO Infrastructure
• VO = framework for interoperable access to 

astronomical data 

•            IVOA is an alliance of worldwide VO                                
projects who develop the required standards 

• VO enabled tools and services offer new 
connected scientific capabilities 

• “VO-inside” — implemented in many services
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Coordinated by the International Virtual 
Observatory Alliance - IVOA



Astronomy	ESFRI	&	Research	Infrastructure	Cluster	
	ASTERICS	-	653477

Astronomy	ESFRI	&	Research	Infrastructure	
Cluster

ASTERICS

• Research	Infrastructure	“Cluster”	funded	by	EC	Horizon	2020	
framework	(2015-2019)	
–To	help	solve	the	Big	Data	challenges	of	European	
multi-messenger	astronomy	

–Enabling	ESFRI	instruments	in	the	VO	framework		
(WP4)…	follow	on	from	



Five-hundred-meter Aperture 
Spherical Telescope (FAST)

Large Synoptic Survey 

Square Kilometre Array

JWST

Cherenkov 
Telescope 
Array

Gaia &
Euclid

FOCUS SESSION 
participation 2016

European Gravitational 
Observatory, EGO/VIRGO

ASKAP
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Number	of	Par,cipants	per	IVOA	Interoperability	Mee,ng	
116	
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IVOA and Euro-VO 
community working 
for you!



Status -in operation
• Core standards established

• Successes:

- International collaboration and sharing of tools 
and infrastructure

- Stable architecture 

- Important data sets available by VO

- Integrated into infrastructure planning: Euclid, 
Gaia, CTA + 

• Being used for science in many different 
ways - see next talk by E. Solano
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Multi-dimensional Data

Time Domain Astronomy

Science Priority
 Areas

Radio astronomy, Integral Field Spectroscopy, high 
energy, polarization, simulation, data mining datasets + …

Recent milestone: Standards for access to 
data-cubes 

Time Series, light curves, transient event reports, +...



Realities

• Hard lessons learned about development 
and management of standards

• IVOA member projects have come and 
gone, some have persisted, some not… 

• Seamless “VO-inside” can mean that VO is 
invisible

IVOA has survived because VO is a good idea



• Applications (VO software)

• Data Access Layer (distributed data access)

• Data Modelling  (data characterization)

• Grid and Web Services

• Resource Registry (VO resources ‘yellow pages’)

• Semantics (meanings)

Interest Groups:  Operations, Theory, Data Curation and 
Preservation, Data Mining, Education (EduIG), Time Domain, Solar 

System
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Working Groups: Completely open 
- please join
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CDS services
Astronomical Objects :                

Catalogue Service :             

                

Visualisation and integration :                       

X-Match :

Portal :



CDS services
Astronomical Objects :                

Catalogue Service :             

                

Visualisation and integration :                       

X-Match :

Portal :

SAMP

Resource Metadata

VOTableUCD

ObsCoreDM

SCS

Resource IdentifierTAP

HiPS

Registry Interface

TAP

SAMP
VOTable

SIAPv2
SODA

DataLink

UWS
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512 x 512

512 x 512

512 x 512

ktile=3
θtile=7o.33
kpix=12
θpix=51”.55

ktile=4
θtile=3o.66
kpix=13
θpix=25”.8

ktile=5
θtile=1o.83
kpix=14
θpix=12”.9

All-sky approach - IVOA HiPS standard

HiPS network - ~250 surveys
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version 10 prototype 
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ESASky	archive	interface	-	built	on	Aladin	Lite
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Spitzer	GLIMPSE	360
Radio	Astronomy	Survey	
Visualisation	Monitoring	Tool	
(ICRAR)

NOAO	Datalab	(beta)

LIGO		
Skymap	Viewer



Gaia	DR1	at	CDS

http://cds.unistra.fr/gaia	

• Gaia	DR1	tables	available 
in	TAP	VizieR	

• Query	and	X-match	Gaia	tables	
with	any	available	VizieR	table	

• Web	interface: 
http://tapvizier.u-strasbg.fr/adql/		
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http://cds.unistra.fr/gaia
http://tapvizier.u-strasbg.fr/adql/
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Astronomy	ESFRI	&	Research	Infrastructure	Cluster	
	ASTERICS	-	653477	

Hands-on Training  
 

Astronomy	ESFRI	&	Research	Infrastructure	
Cluster	

•  Training	and	support	
–  Science	and	Infrastructure	
–  Next	VO	School:	Nov	2017,	Madrid	

	
	



Next steps

• Build on work of Euro-VO and ASTERICS

• Prepare VO aspects of next Infrastructure 
Roadmap - sustainability

• Expand engagement with big astronomy 
projects

• Respond to needs of community (e.g spectral 
services, time domain capabilities)


