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Gaia DR2 release 
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ESA Science Archives Volume Evolution 
(2000-2020) 
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Virtual Observatory Server Based 

Data exploitation from science 
community of mission data requires 
challenges for us: 

•  Execution of user’s code at server 
side  

•  Move code to the data 
•  Sharing data (collaborative) 
•  State of the art technologies of 

big data mining 
•  Visualization techniques 
 
For the community: 
•  New way of working for scientists 
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Gaia Archive DR2 @ ESA 

1.  Based on TAP+ 
a.   TAP compatible service 
b.  DB Schemas for the users 
c.  Non-volatile upload 
d.  Tables can be shared to other users (user groups) 
e.  User DB and job results Quotas 
f.  Quotas configurable by user 

2.  Simple Form based on normal astronomy forms 
a.  Single object and object list 

3.  Advanced form based on ADQL 
a.   Users have to learn ADQL to really do data exploitation 

4.  Connection to VOSpace 
5.  Time Series through DataLink 
6.   SAMP 
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DataLink/SSAP int. with TAP+ 

TAP+ 

DataLink 

TAP+  
Data Mining 

Catalogues 

Time Series * DR2 

* DR3 
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DataLink in UI  
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DR2 Architecture 

Gaia Archive DR2 Architecture 
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•  Main catalogue is served 
through a TAP (IVOA Tabular 
Access Protocol) server using 
a F5 load balancer. Two web 
servers are redirecting the 
queries to two different 
servers with PosgreSQL 
databases 

•  Epoch data is served through 
a different web server, 
connected to a virtual 
infrastructure where a 
Posgres-XL DB is installed 

•  This infrastructure is scalable 
so it can be used also for the 
Gaia Data Release 3, where 
the amount of epoch data 
will be a lot more complete 
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Partner Data Centers 



IVOA Victoria - May 2018 - Ops 2 

Gaia	DR2	at	CDS	
Services	and	tools	involved:	
• VizieR	
• web	interface	
• TAP	
• light	curves	visualisaAon	

• cross-match	service	
• Sesame	
• Aladin	Desktop	
• dedicated	form	to	access	Gaia	DR2	

• Aladin	Lite	
Derived	products:	
• catalogue	HiPS	
• integrated	HiPS	flux	map		
• (see	T.	Boch	slides	in	Apps	1	for	details)	

• velocity	map	

11 



ARI’s Gaia Archive 

l  Registered VO Services: 
-  Cone Search (DR1, TGAS and DR2) 
-  TAP (DR1, some external catalogues, DR2 + 

geometric_distance by 
Coryn Bailer-Jones et al.) 

l  Non-VO Services: 
-  Single Source Search (DR1, TGAS and DR2) 

l  Only accessible from Web-page or script (wget/
curl, ...) 
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CDN (Content Delivery Network) 
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Media impact 
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CDN response 
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Some stats 

•  1.535.752 queries during the 
first week (only Gaia archive) 

•  Around 40.000 UI users same 
period 

•  Around 5.000 different users 
doing advanced astronomical 
server side queries  

•  Asynchronous ADQL 
•  User DB schemas 
•  Queries from user 

interface and scripts 
(python) 

•  Advanced users in line with Gaia 
community size 

 



IVOA Victoria - May 2018 - Ops 2 

StaAsAcs	on	April	25	
• An	anAcipated	release…	
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StaAsAcs	on	one	month	

• VizieR	
• 6	million	requests	(TAP,	cone	search,	web	interface)	

• Cross-match	
• 1	billion	posiAons	submiUed	for	spaAal	xmatch	against	Gaia	DR2	

through	the	API	
•  	from	400	different	IPs	

• astroquery	and	TOPCAT	most	prominent	clients	
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l Number of input queries 
per day 

Service Mean Median 

SS-TGAS 20 4 

SS-DR1 9 7 

SS-DR2 199 141 

CS-TGAS 1956 56 

CS-DR1 2.4 1 

CS-DR2 1.4E+6 8201 

TAP-sync 992 167 

TAP-async 8122 679 

Service Mean Median 

SS-TGAS 11 4 

SS-DR1 5 2 

SS-DR2 - - 

CS-TGAS 20357 47 

CS-DR1 8496 69 

CS-DR2 - - 

TAP-sync 439 8 

TAP-async 798 11 

Before DR2 After DR2 

SS = Single Source search ; CS = Cone Search 



Used clients 



Used clients (without TOPCAT) 
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VO is the present and future 

1.  Big success for the Virtual Observatory 
2.  Science community is using VO protocols in a 

transparent way: 
a.  SAMP 
b.  VOSpace 

3.  in a semi-transparent way: 
a.  TAP 
b.  DataLink 

4.  in a totally direct way: 
a.  ADQL 

5.  Some scientists are doing the more complex 
ADQL we have ever seen 

6.  Virtual Observatory is the present and the 
future of the astronomy (Gaia, LSST, Euclid) 
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