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VO Inside

» Homogeneity through common
Data Models

» Interoperability through Open
Protocols

» 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

» EUROPEAN SPACE AGENCY ' ABOUT ESAC '

gaia archive Goose (esa

HOME BSI.U{;l STATISTICS HELP DOCUMENTATION SHARE ADMIN

g g * < Query examples: E

1 SELECT DISTANCE(POINT('ICRS',alpha,delta),

+ public.twomass_psc POINT('ICRS',266.41683,-29.00781)) AS dist, *

- 2 FROM public.gog_cataloguesource
+ public.tycho2 3 WHERE -

. 1=CONTAINS (POINT('ICRS',alpha,delta),CIRCLE('ICRS',266.41683,-29.00781,
+ public.ucac4_original_valid 0.08333333)) ORDER BY dist ASC

= User tables

® [ [Juser_jgonza01.table1

" [luser_jgonza01.test_mio ;J]g:)ne: # Reset Form O\ Submit Query

" [luser_jgonza01.trialUpXmatch

user_jgonza01.trialUpXmatch3 Filter by job name Refresh  Selectalljobs (| | Delete selected jobs

" [ luser_jgonza01.trialupxmatchd

® ' [user_jgonza01.trualUpXmatch l - :ﬁzﬁ%ﬁ%&l?s% 1422873828311D a g = g X
@ 7% [ Juser_jgonza01.xmatch_test

~luser_jgonza01.xmatch_twomass_psc_table1 . 09-Jun-2015, 18:59:51 - 1433869190582D ? g —— ? X
v . . L]
= Shared to me (from satgaia) Rows: 4266, Size: 1 MB ad & =

| user_satgaia.igs|_tmass_15s_bestneighbour
| user_satgaia.igsl_tmass_15s_neighbourhood
® || user_satgaia.igsl_tmass_1s_bestneighbour
=) user_satgaia.igsl_tmass_1s_neighbourhood

| user_satgaia.igs|_tmass_5s_bestneighbour

COPYRIGHT 2000 - 2015 © EUROPEAN SPACE AGENCY. ALL RIGHTS RESERVED. (v0.5.3)
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TAP & UWS

Open APIs

Command
Public area

e Publicly released catalogues

line tools

Restricted area

External e Catalogues during validation or
Ap pS proprietary exploitation
Data User Space
Validation e User-uploaded data
P= qai
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TAP & UWS

o ® (< (El} 0O geadev.esac.esa.int

> EUROPEAN SPACE AGENCY ' ABOUT ESAC '

gaia archive T Cesa
T python

HOME SEARCH STATISTICS Qi DOCUMENTATION

= Help content
Web interface
Tutorial

Command Line access

Java client
Command-line access The entry point is a TAP (Table Access Protocol) server. You may use HTTP protocol to execute
FAQ TAP requests.

TAP provides two operation modes: Synchronous and Asynchronous:

e Synchronous: the response to the request will be generated as soon as the request

received by the server.
e Asynchronous: the server will start a job that will execute the request. The first response

to the request is the required information (a link) to obtain the job status. Once the job is
finished, the results can be retrieved.

Our TAP server provides two access mode: public and authenticated:

e Public: this is the standard TAP access. A user can execute ADQL queries and upload
tables to be used in a query 'on-the-fly’ (these tables will be removed once the query is

executed). The results are available to any other user and they will remain in the server "
for a limited space of time. a V a

e Authenticated: some functionalities are restricted to authenticated users onlv The results
COPYRIGHT 2000 - 2015 © EUROPEAN SPACE AGENCY. ALL RIGHTS RESERVED. (v0.6.1)
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TAP & UWS
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TAP & UWS

GAT
statistics
DM
converted GACS

& filtering statistics

Validation
WP

F. Arenou, I. Shih
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TAP & UWS

PostgreSQL + PgSphere + Q3C

“The world’s most advanced open source
database”
PostgreSQL Global Dev Group

Postgre SQL

= i
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Multibillion catalogues @ GACS

Gigabytes

VM RAM

B Table
M Indexes
“ RAM

MDBOO
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C= gai
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TAP & UWS

e 2x1.21TB

Dell R820
e Fast
1TB RAM Random IO
4 CPUs
32 Cores e 14x900GB

e Fast
Sequential
I0

e ~Unlimited
NﬁtAA‘SPP e 10 Gbps
e HA, DR, etc.

**Z .
Z—N

= gala
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TAP & UWS

Data selection: Cone Search to GUMS Milky Way table (2.2E9 sources)

SELECT pos <-> spoint'(266.41683d, -29.00781d)' AS
dist, *

FROM gl0_ ss

WHERE pos @ scircle'<(266.41683d, -29.00781d), Rd>'
ORDER BY dist ASC

PgBench Throughput: random positions

1’ 9430 2.5 ms 169 rows

5’ 451 54 ms 4733 rows

10 deg 5.8 3.9s 720K rows
=
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TAP & UWS
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TAP & UWS

H-R Diagram (GUMS, 2.1 Billion sources)

10 14 min <10 s
20 7 min <10 s
30 5 min <10 s

Theoretical Hertzsprung-Russell histogram example

In this section, we will go through the steps needed for computing a theoretical Hertzsprung-Ru:

Scatter Plot
Theoretical Hertzsprung-Russell Diagram File Export Plot Axes Subsets Errors Marker Style Error Style Help
e [ FallaRlE | [ ] s
10 E @ — IEI %}3 @ lﬂ +_|Define a new row subset containing only currently visible points
. 16 -0 T T T T T ..- T T T T .
-5 -8
3.2
2 6f
° 6
s ol — 2.8 -
2 2t
& b4 of >
= . _
e 5 2F
g 5 4 4
E £ bz
ERUS -
Py : 8 3
3
E . 12 *
a0 12r .
., 0.8 14
20 - 16
N 0.4 18 1
20
5 | |
B 15 10 35 3.0 00 . . . . . : : : : : )
Log10 (Effective Temperature) 48 4.6 4.4 4.2 4.0 - 38 36 3.4 32 3.0
—/‘ s
72
, - e _ = gaia
J. Gonzalez | Gaia Archive - VO Inside | Sciops 2015 - ESO | 26/11/2015 | Slide 16 =

ESA UNCLASSIFIED - Releasable to the Public European Space Agency



TAP & UWS

TAP+?

» Started dev on TAP 1.0 library (G. Mantelet)

> Validation

e Part of the Gaia catalogues validation will run through the
Archive TAP service

e Catalogues shall only be available to validation teams
during this period

= i
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TAP & UWS

» Authentication > Quotas
mechanisms *DB/results storage limit
e Log in/out
e Session handling > /tables filtering

eProgressive browsing
> Persistent Upload

e /upload user catalogues > User defined functions
e Schema per user

> Notifications
» Table sharing
e Creation of user groups
e Permissions handling

= i
J. Gonzalez | Gaia Archive — VO Inside | Sciops 2015 - ESO | 26/11/2015 | Slide 18 S~ gala

Z ~
ESA UNCLASSIFIED - Releasable to the Public European Space Agency



VOSpace
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VOSpace
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VOSpace
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VOSpace

» EUROPEAN SPACE AGENCY '  ABOUT ESAC ' Christopha Arvizet [carvizat) @ [0

gaia archive

STU{0 N STATISTICS HELP DOCUMENTATION VOSPACE SHARE

Simple Form | ADQL Form | Query Results

g g * < Job name: Query examples

SELECT *

© Gaia tables FROM public.igsl_source
- . WHERE spectral_ type='GS5IV'
(5] public.dual AND mag g > 15-AND mag g <16
- ‘ AND fe_h>0.1 BND fe h<0.5
+ public.g10_fuzzy_1000 ORDER BY mag_g ASC

®

public.g10_fuzzy_100000

* public.g10_fuzzy_1000000
B public10 qal 7 Reset Form €, Submit Query
+ public.g10_gal

® @®

public.g10_Imc Status Job Creation date Num. rows size
@ o ic. —
LR v ] 1443861206341 03-0ct-2015, 10:33:26 0 4KB 28 FTO ®
* public.g10_quasars

- 1443860851244| 03-Oct-2015, 10:27:31 0 0KB = O B
P publcg10_sme v @ ee~oc@e
® publicg10_sn v [ 14438607222741 03-0ct-2015, 10:25:22 0 4KB 28 TO ®

®

public.gog_cataloguesource ]
-
- i

+ public.igsl_source

%] publicigsl_source_catalog_ids G A I A sen d to VO S p a de

* publictwomass_psc

® @ @

Job 1443860722274l
Destination folder /carviset/GACS/

2 public.tycho2

®

& User tables
2 . File name 14438607222741.vot
[Z] [[]user_carviset caconesearch

Overwrite file

=

Selectall jobs || Delete selected jobs

[Z] [F] user_canviset coneseachant

" []user_carvisetxmatch_tychoz

M 4 130f3 » M

COPYRIGHT 2000 - 2015 © EUROPEAN SPACE AGENCY. ALL RIGHTS RESERVED. (v0.5.6)



+ EUROPEAN SPACE AGENCY B' ABOUT ESAC '

gaia archive

NG STATISTICS

HELP

DOCUMENTATION VOSPACE

SHARE

ADMIN

PLA Test User [platest) ® £\

desa

a e * < Job name: Query examples
© Gaiatables
=] public.dual
* public.g10_fuzzy_1000
" public.g10_fuzzy_100000
® 7 public.g10_fuzzy_1000000
_' publicg10_Ime Status Job Creation date Num. rows Size
. publicg10_m v 1444834077993]C 14-0ct-2015, 16:47:57 5 6KB e®eTO e
+ public.g10_quasars
7 public.g10_sme v 1434544316098]C 17-Jun-2015, 14:46:16 3 0KB aeTO e
7 publicgl0_sn v 14345441478441C 17-Jun-2015, 14:29:08 3 0KB a8eTO *
¥ publicgog_cataloguesource v 1434447471777IC 16-Jun-2015, 11:37:51 3 0KB 28T O *
¢ publicigs_source v 14344474000500C 16-Jun-2015, 11:36:40 3 0KB aeTO L
|| publicigsl_source_catalog_ids
% publicwomass,pec v 14344472812711C 16-Jun-2015, 11:34:42 3 0KB 28T O *
" publictycho2
@ User tables
7 user_platesttycho2
® % user_platestxmatch_xmm_epic_source
7 user_platestxmm_epic_source_cat
© Shared to me (from jsegovia)
7 user_jsegovia.tablel =
4 4 1606 > M u E? aa - W
< »

» My VOSpace

snieto Help Sign Out

1.9 GB (3%) of 50GB

J. Gonzalez | Gaia Archive — VO Inside | Sciops 2015 - ESO | 26/11/2015 | Slide 23
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v
Euclid
O = Test Sara Nieto 06/13/2015 12:26:36
for Pilar
o [ === Security Sara Nieto 06/13/2015 13:36:26
Migration
) [J —— new-node Sara Nieto 06/12/2015 17:14:50
Migration2
[J ~— Migration2 Sara Nieto 06/15/2015 21:09:15
new-node
Security [J = Migration Sara Nieto 06/15/2015 21:08:00
Test [J === for Pilar Sara Nieto 06/12/2015 14:17:52
‘@ ‘f Eudlid Sara Nieto 06/12/2015 14:21:42
Y Shared withme [ ppq-p|-ESDCSNR-001 pdf Sara Nieto 4016 KB 07/14/2015 10:39:11
hol.
o O 1505.02291.pdf Sara Nieto 15MB 07/14/2015 10:39:36
test
O 1433328333_doud.pdf Sara Nieto 6.7 KB 06/14/2015 11:02:56
= aqai
= gala

7>

N
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SAMP
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Eile Edi

View History Bookmarks Tools Help

@ Gaia Archive Core ... x | &

€ 7 https://geadev.esac.esa.int/gacs-int v & ||Q search T B ¥ A =
FSMost Visitedv (@ Exact Synergy Ent... @ RSSD - Research S... @CSG Weekly Report @ SAT SCM # ESDCTools - ABSI [ ISAT SVN gaia { iehsa svn »
+» EUROPEAN SPACE AGENCY O _ABOUT ESAC O SN IN_ L

gaia archive

HICICH STATISTICS HELP  DOCUMENTATION

= — VO Application : TOPCAT

® e x < ovmame Query examples

2 Fon public g0y cataloguesource
@ (2 publicdual WHERE' 1=CONTAINS (POINT('ICRS ', alpha,delta) , CIRCLE( ' ICRS ", 26641683, -29.00781, 0.08333333)) ORDER BY dist ASC

public.g10_fuzzy_1000
% public.g10_fuzzy_100000

®

© Gaia tables SELECT DISTANCE(POINT('ICRS',alpha,delta), POINT('ICRS',A266.41683,-29.00781)) AS dist, * File Views Graphics Joins Windows VO Interop Help

@@ x| §0)

0 e

Deoo ¥E@X &

a/@ Y
(=)

7 publicg10_fuzzy_1000000 TRHIFIIT

& submit Query =

1: 14440573734731
7 public.g10_imc

®®

Status Job Creation date Num. rows size

7 public.g10_mw
publicatet v O 1440573734731 05-0ct-2015, 170253 150 s6KB BN =N

public.g10_quasars

public.g10_smc

®

% public.g10_sn

% public.gog_cataloguesource

@ 7 publicigsl_source
® (7] public.igsl_source_catalog_ids
% public.womass_psc

% publicycho2

Current Table Properties
Label: ‘l444057373473|
Location: GACS:14440573734731
Name: 14440573734731
Rows: 150
Columns: 44 =

Row Subset: |Al

»]

Activation Action: | (no action) "] Broadcast Row

L]

SAMP:

Messages: ‘ O Clients: ‘@ 3‘,3‘;! Ooe ‘ N

@ 4 1101 > M Filter this session 7] Selectalljobs [ Delete selected jobs.

COPYRIGHT 2000 - 2015 © EUROPEAN SPACE AGENCY. ALL RIGHTS RESERVED. (v0.5.4)

(& Histogram Plot
Window Layers Subsets Plot Export Help

#el# ts

20

mag_g

s B
1= Frame “Position | Subsets | Form |
D s Table:[1: 1444057373471 [
e

Position: Count: 0/ 150

[X] 2] 2 Pan X/ Y Stretch X/Y Frame X/Y

Window Subsets Help

ex

Table Browser for 1: 1444057373473
delta_error ecliptic_lat | ecliptic_lon | galactic_lat | galactic_lon | mag_b_

1] 1.450000€-6 270.8727 4.34838 | 20.65274|
|2 1.450000E-6 270.87274 4.35113 | 21.1101=)
3 || 1.450000E-6 270.87283 4.34704 | 20.3797)

4 || 1.450000E-6 270.87296 4.35285 | 21.097Y

5 || 1.450000E-6 270.8735 4.35266 | 20.601:

|6 1.450000E-6 270.8735 4.34893 | 21.0589

7 || 1.450000E-6 270.8737 4.34795 | 20.736f

8 || 1.450000E-6 270.87372 4.35175 | 21.1787

9 || 1.450000E-6 270.87393 4.35023 | 20.735:
|_10 || 1.450000E-6 270.87396 4.35093 | 214746%:

< I D
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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. Jesus Salgado, Gerard Lemson, Sebastien Derrier, Laurent Michel,
Bruno Merin, Tom Donaldson and Arnold Rots

b. Open for contributors

a. DM activities still quite packed
b. Discussions at Gaia DPAC Consortium level

A

\

7z
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Gaia: DM in the core

G e =
e Toe_Sossion. ti
e on L R —1
-
=] ™ fr— -
ocou

Gaia
Archive
« VO-DML TAP
Annotations server
in
TAP_SCHI
A?
« Different
structure?

TAP_SCHEMA
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<TABLE>
<GROUP utype="vo-dml:Instance.root" >

<PARAM name="type” utype="vo-dml: Instance. type” value="src:source.Source”
datatype=“char” arraysize="+*/>
<FIELDref ref-" designation" utype=" vo-dml:ObjectType.ID"/>
<FIELDref ource ">

<GROUP utype="src:source.Source.position">
<PARAM name="type utype=*vo=dml:Instance.type” value=’

datatype="char” arraysize="+"/>

<FIELDref ref="_ra" utype="src:source.SkyCoordinate.longitude"/>

<FIELDref ref=" dec" utype="src:source.SkyCoordinate.latitude"/>

<GROUP ref="_icrs" utype="src:source.SkyCoordinate.frame"/>

src:source. SkyCoordinate”

</GROUP>
</GROUP>
<FIELD name-"designation" ID="_designation" .../>
<FIELD name="ra" ID="_ra" unit="deg" .../>

<FIELD name="dec" ID=" _dec" unit="deg" .../>
<TR><TD>08120809-0206132</TD><TD>123.033734</TD><TD>=2. 103671</TD></TR>

</TABLE>

.‘VOEMe

response
with
VO-DML

|

2= )
'S= gaia
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Gaia Data Release Plans

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

eAvailable since early 2015
eGaia simulations catalogues and some external catalogues

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

eTesting and verification phase until public release
eMost of GACS functionalities available

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

eProper motion for Hipparcos stars

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

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

r— Final release: 2022 (TBC)

oFull astrometric, photometric, and radial-velocity catalogues.
eAll available variable-star and non-single-star solutions.
eSource 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.

eAn exo-planet list.
*All epoch and transit data for all sources.
eAll ground-based observations made for data-processing purposes.
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Thank you!
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