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VO Inside 

Ø  Homogeneity through common 
Data Models 

Ø  Interoperability through Open 
Protocols  

Ø  Transparent access to Archives 
and Data providers worldwide 
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The DPAC consortium 
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The DPAC consortium 
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Querying Gaia catalogues: 
 

TAP and UWS 
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TAP & UWS 
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Public area 
• Publicly released catalogues 

Restricted area 
• Catalogues during validation or 

proprietary exploitation 

User Space 
• User-uploaded data 

TAP+ 
I/F 

Command 
line tools 

TAP & UWS 

External 
Apps 

Data 
Validation 

Open APIs 
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TAP & UWS 
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TAP & UWS 
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TAP+ 
I/F 

DM 
converted 
& filtering 

TAP & UWS 

GAT 
statistics 

MDB 

GBIN 
output 

Validation 
WP 

F. Arenou, I. Shih 

GACS 
statistics 
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TAP & UWS 

PostgreSQL + PgSphere + Q3C 

“The world’s most advanced open source 
database” 

PostgreSQL Global Dev Group 



J. González | Gaia Archive – VO Inside | Sciops 2015 -  ESO | 26/11/2015 | Slide  12 

ESA UNCLASSIFIED - Releasable to the Public 

Multibillion catalogues @ GACS 

0 500 1000 1500 2000 2500 3000 3500 

MDB00 

VM RAM 

Gigabytes 

Table 
Indexes 
RAM 
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TAP & UWS 

PCIe 
SSDs 

•  2 x 1.21 TB  
•  Fast 

Random IO 

SAS 
HDDs 

•  14x900GB 
•  Fast 

Sequential 
IO 

NetAPP 
NAS 

• ~Unlimited 
•  10 Gbps 
• HA, DR, etc. 

Dell R820 
 
1TB RAM 
 
4 CPUs 
32 Cores 
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Data selection: Cone Search to GUMS Milky Way table (2.2E9 sources) 

Search 
Radius 

Transaction
s/s 

Avg service 
time 

Output 

1’ 9430 2.5 ms 169 rows 
5’ 451 54 ms 4733 rows 
10 deg 5.8 3.9 s 720K rows 

PgBench Throughput: random positions 

TAP & UWS 
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TAP & UWS 
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H-R Diagram (GUMS, 2.1 Billion sources) 

Threads Map Reduce 
10 14 min <10 s 
20 7 min <10 s 
30 5 min <10 s 

TAP & UWS 
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TAP & UWS 

Ø  Started dev on TAP 1.0 library (G. Mantelet) 

Ø  Validation  
•  Part of the Gaia catalogues validation will run through the 

Archive TAP service 
•  Catalogues shall only be available to validation teams 

during this period 

TAP+? 
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TAP & UWS 

Ø  Authentication 
mechanisms  
•  Log in/out 
•  Session handling 

Ø  Persistent Upload 
•  /upload user catalogues 
•  Schema per user 

Ø  Table sharing 
•  Creation of user groups 
•  Permissions handling 

Ø  Quotas 
• DB/results storage limit 
 

Ø  /tables filtering 
• Progressive browsing 

Ø  User defined functions 

Ø  Notifications 
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VOSpace 
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VOSpace 

Archive 
Archive 

Users 

VOSpace 

Scientific 
Archive n 

Standalone application 

Users community 

SOC 
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VOSpace 

…

GBs of  
local storage 

GAIA 
ARCHIVE 

EUCLID 
ARCHIVE 

ARCHIVES 

Other Tools 
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VOSpace 
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Gaia upload to VOSpace 
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SAMP 
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SAMP 

SAMP SAMP 

VO Application : TOPCAT 
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Source Data Model 
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Source DM group 

1.  Objective: 
a.  Create a simple (but useful) SourceDM definition that could help in the 

publishing of catalogues through VO protocols 
b.  Support on the definition for catalogues metadata for near-future 

missions (e.g. Gaia, Euclid,…) and allow the mapping for old ones 
c.  Support interoperability operations between protocols (SED creation, 

crossmatch operations, etc) 
2.  Initial Team: 

a.  Jesús Salgado, Gerard Lemson, Sebastien Derrier, Laurent Michel, 
Bruno Merin, Tom Donaldson and Arnold Rots 

b.  Open for contributors 
3.  Status: 

a.  DM activities still quite packed 
b.  Discussions at Gaia DPAC Consortium level 
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Gaia: DM in the core 

Gaia 
Archive 

TAP 
server 

Gaia 
DM 

VOTable 
response 

with  
VO-DML 

TAP_SCHEMA 

•  VO-DML 
Annotations 
in 
TAP_SCHEM
A? 

•  Different 
structure? 

 
 

gbin 
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Gaia Data Release Plans 

• Available since early 2015 
• Gaia simulations catalogues and some external catalogues 

Currently : Gaia Archive Core System (GACS)  - internal access only to Gaia Consortium 

• Testing and verification phase until public release 
• Most of GACS functionalities available 

December 2015 : TGAS release - internal access only to Gaia Consortium 

• Positions (α, δ) and G-magnitudes for all stars with acceptable formal standard errors of positions. 90% of the sky 
can be covered  

• Proper motion for Hipparcos stars  

First Public release: summer 2016 

• Second release : early 2017 (TBC), Third release: 2017/2018 (TBC), Fourth release: 2018/2019 (TBC) 

Further releases, full details at: http://www.cosmos.esa.int/web/gaia/release 

• Full astrometric, photometric, and radial-velocity catalogues. 
• All available variable-star and non-single-star solutions. 
• Source classifications (probabilities) plus multiple astrophysical parameters (derived from BP/RP, RVS, and 
astrometry) for stars, unresolved binaries, galaxies, and quasars. Some parameters may not be available for 
faint(er) stars. 

• An exo-planet list. 
• All epoch and transit data for all sources. 
• All ground-based observations made for data-processing purposes. 

Final release: 2022 (TBC) 
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Thank you! 

Gaia Archive @ ESAC: VO Inside 


