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-5 HOW MANY STARS WILL THERE BE IN THE SECOND GAIA DATA R_ELEASE?

radius & luminosity
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~ variable sources

www.esa.int ' ' o . The second data release of ESA's Gaia mission is scheduled for publication on 25 April 2018. European Space Agency

Gaia Archive DR2 | IVOA interop @ Victoria | 31/05 8 DPAC " C)LJASAR ;Q/% gala

ESA UNCLASSIFIED - Releasable to the Public



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

» EUROPEAN SPACE AGENCY. o ABOUT ESAC o

gaia archive

Data exploitation from science =

community of mission data requires eerBES

1 SELECT DISTANCE(
POINT('ICRS'

Gala Data Release 1

challenges for us:

Cross match

8 i
Solar System Cit+Space for query autocompletion _ Reset For mn
Variability - & —

© galacr2.gaia_source =

683, -29.00781)) AS dist, *

, dec),
66.41683, -29.00781, 0.08333333))

Other

® User tables Status Job v Creation date Num. rows Size
° Exe C u ti O n Of u Se r’s CO d e at Se rve r Shared to me (from amora) v 4 15252838109360 02-May-2018, 19:56:50 65 31KB [i B W=
® Shared to me (from ishih) v 7 15252797247380 02-May-2018, 18:48:44 1860 699KB i I R =
. v 4 15252781501760 02-May-2018, 18:22:30 65 31KB [i - W=
S I d e v 7 1505277879390 02-May-2018, 18:17:59 65 31KB i I R N =
v 4 15252775009870 02-May-2018, 18:11:40 1860 699 KB [i N W=
v 7 xmatch_gaia_source_mdSpmiiter 27-Apr-2018, 15:08:13 0KB 8eSs0E)»
[ ) M Ove CO d e to th e d a ta v 7/ xmatch_gaia_source_dwarfs 27-Apr-2018, 16:07:20 0KB Bees0o@d»
v /1513502017530 22:Nov-2017, 12:31:31 15 1K8 (i - =]
v 7 1513502614910 22:Nov-2017, 12:31:01 1383 23K8 i I N =]
° S h a rl n g d a t a ( CO | I a b O ra t I Ve) 4 4 12001100 b M Download format: | VOTable 4| Applyjobsfiter  Selectalljobs ) | Delete selected jobs
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- State of the art technologies of | <) GAIA Share ftem

| u do. S ‘Stop sharing

big data mining | —

Shared to group:
(None)

* Visualization techniques

Shareltemtogroup [groupt 4 Share

-

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
Non-volatile upload
Tables can be shared to other users (user groups)

®© o o

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
. 24 .
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DataLink/SSAP int. with TAP+

gaia archive

[} SeARCH STATISTICS VISUALIZATION HELP  DOCUMENTATION

Welcome to the Gaia Archive

\

I
\C
N

N
\
%

Top Features

/J Search ©. Download estatlshts

EQ -.‘ Documents

problom reports, contact he
HHHHH

DataLink

* DR2

TAP+
Data Mining

* DR3
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DatalLink in UI

2 EUROPEAN SPACE AGENCY ' ABOUT ESAC '

gaia archive (INTEGRATION)

AN STATISTICS VISUALISATION HELP DOCUMENTATION VOSPACE SHARE ADMIN

Jesus Salgado (jsalgado) ® £\

dcesa

source_id ra dec pmra pmdec access_url epoch_photometry_url
Angle[deg] Angle[deg] Angular Velocity[mas/year] Angular Velocity[mas/year]
2346303873180702592 14.444425082209584 -22.413907611106715 26.702880885311735 15.11617303234476 [= Datalink [= Open link
6054269467627607424 180.34560660401743 -63.80811219976254 -9.248094960511688 -0.09546860145566304 [= Datalink [= Open link
4307310211671855616 287.97783235326506 8.269550243743119 -2.9323123861332423 -4.859144129821458 [ Datalink [= Open link
2346285215842774784 14.500848201180862 -22.59287199821362 29.4556497257245 -4.015653487784574 [ Datalink [= Open link
2346239478735063552 13.9758772173184 -23.187561759255747 -0.750155176968177 -0.5805467130020315 [ Datalink [= Open link
2346332731065463040 13.683887683347049 -22.586964512635276 -1.3625382118713947 -2.8894301347667373 [ Datalink [= Open link
4344655673866477824 244.7836465138878 -9.670049082670001 -5.932365504729957 1.135187613331195 [= Datalink [= Open link
86845342532283008 35.98873137665501 19.083961362297025 1.8237519020686648 -1.1509857606066753 [ Datalink [= Open link
4121773293903500672 262.394963246321 -18.966331837738625 0.39750221808583075 -2.5248355831663902 [= Datalink [= Open link
4307319213926801408 288.00990659102195 8.317748732723798 -0.01553303634349977 -2.928011296682184 [ Datalink [ Open link
4069503541852069376 269.6615212377872 -22.693983111293797 [= Datalink [= Open link
4121776003967478784 262.1290495343353 -18.981000727575456 -6.027531691756052 -6.270232388633332 [ Datalink [ Open link
6054275755501281024 181.23314062692185 -63.57817349225457 -7.40520989184401 0.817755864597298 [= Datalink [= Open link
3451529314994701312 89.93963030950817 33.54414948465304 3.706277448725516 -5.5602967731490995 [= Datalink [= Open link
« 4 1200f1,000 » M Gaia Data Model Show query in ADQL form
COPYRIGHT 2017 © EUROPEAN SPACE AGENCY. ALL RIGHTS RESERVED. (v2.1.betal)
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DR2 Architecture

! Postgres-XL

geafiles relcluster01
Gaia = H
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Partner Data Centers

» EUROPEAN SPACE AGENCY oY ABOUT ESAC o

gaia archive

SEARCH STATISTICS VISUALIZATION HELP DOCUMENTATION

Welcome to the Gaia Archive

Gaii is an amoitous mission to chart  hree-dimensional map of our Galaxy, the Miky Way, in the process
reveaing the compositon, formation

and svoluton of the Galsxy. Gaia wil provide unprecadented posiionsl

(ssoc) Gaia Portal DR1

HogDosk

1 por contof the.

Galacti stelar popuiaton.

Deasuser,

",
cite Gaia DR1.

Top Features

¥ search

an ADGL (Astonomcal Data
Query Longuage) intriace in
an asynenronous mede (UWS)

-
N Help

For quostons, suggestons or
probiom ropers, contact ho
Holpdosk
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‘WELCOME!

- Gela ata (Gaaoure, TgasSoure, GaViriable, GaizAusQSO-ICRF2ate).

+ Cross Match Results abes;
« Extermal Catslogues o maiched wih Gola (RAVES),

$5019, AIWISE, URAT1);

CrossMtch el bl i Gesider) e avalale.

©, Download aStatisn q

PPN —— S s
e LIPS
Acknoldgeet ndctonof Gala DR
o
BE% pocuments ol DR ot 5 s il
Gaia | e s e manul

Lnks o Gala Acave ane L1 Query T

As & partner data center, CDS publishes Gaia data when they are publicly available, at the same
official GACS archive at ESA,

Gaia Data Release 1
(Gaia DR s avallabl In CDS services since September 14th 2016. Access to data is provided In the folloving
services:

« VigieR provides a Web interface as wel as Cone Search access to Gaia tables.

‘Gaia DR in VizioR
Cone Search base URL for TGAS:

bttpt //vizier.u-strasbg. fr/viz-bin/votable/-A?-out.allé-source=TH2F33742Ftgass
Cone Search base URL for GaiaSource:

Gaia@AIP  Query Documentation  Databa:

£/ /vizier.u-strashy. fr/viz-bin/votable/-A?-out. alli-source=T2£33702Pgaias

. htt)
Gaia@AIP Ser

TAP endpoint (0 ba sed in TAP cliens, eg Topcat or TAPHandie) i:
hosted by the Lelbrilz-Institute for Astrop hetp: //tapvizier .u-strasbg. fx/TABVizien/tap/

st 5p R tables having positons or user-

Wik cola P pioadod s of postions.In i soics, Ga posifons avo boon recessod 0 6poch 200 f g

Launched in December 2013, Glas desined o et he

Yot ofthe Milky oy, By making accurate measuremens oftheposiions nd
motions o stars inth Miky Wy, R wil an3wer Questions about the orgh and
evolutionstour homa galry. i ,

* e st e
dimensidnap

'S The AIP hoststhe Gala data 2 ane ofthe external data centers along with the
‘i Gaia archive maintained by ESAC.

Gaia frst data release (GDR1) Getting started

* Register

more thana billon sources. The ive-parameter astrometri solution « Afer registration, you can use the Query Form using plain SQL.

(positons, para over2milon  « getstarted
between Gala and .

More information about the elease can be found here.

RAVE DRS and TYCHO2
RAVE Data Release 5 crossmatched with TGAS is avalable now.
Adiionaly, Gaia@AIP offers TYCHO catalog for the crossmatch
purposes.

ARI's Gaia Services

© >_

SingeSource Cone o>

i’ Welcome!

ach of the provided service.

yourneeds.

TOPCAT and @B Alnin

Acknowledgement and citation of Gaia DR1

§,  GalaDRidownioad
[ <]

ou can download any Gala DR1 table from the ESAC's CON service

Rss/Atom feed

(HowTo n Thunderbird, Chrome,Safar Firefox)

- e
= Data &Statistics

The provided
own tables ar with other catalogues which are 8ls0 available through the same TAP service.All these

page S

valuein the whole catalogue:

« Histogram

« Density map

- sky. the
column values on the whole sky.

)

©= gaia
European Space Agency

\
%



>

CENTRE DE DONNEES
ASTRONOMIQUES DE STRASBOURG

(N

\;‘ai‘u."-. L s

‘Gaia DR2 at CDSF |

Services and tools involved:

1/345 Light 31727741891072
. « . i Prase: 1011 "
. Gmag [mag], BPmag [mag), RPmag [mag): 15.286

VizieR ‘

B &P ight curve @

i i
o = ] Equaton @
® web interface 2 e .
= g . . '--.‘

§ I o et
® TAP s e ot
: : - Tt TR ==
® light curves visualisation ER =
£ s T . touse coord
ﬂ’*xx,,x;% oF

X MATCH g

Download: VOTable - TSY.

® cross-match service
® Sesame E
® Aladin Desktop

® dedicated form to access Gaia DF &=
® Aladin Lite

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

IVOA Victoria - May 2018 - Ops 2



ARI's Gaia Archive

» Registered VO Services:

- Cone Search (DR1, TGAS and DR2)

- TAP (DR1, some external catalogues, DR2 +
geometric_distance by
Coryn Bailer-Jones et al.)

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

« Only accessible from Web-page or script (wget/
curl, ...)




CDN (Content Delivery Network)

ISP

.

Internet User ISP=Internet Services Provider
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Media impact

Astronomy Picture of the Day

o
Discover the cosmos! Each day a different image or photograph of our S
- —__jverseis featured, along with a brief explanation written by a Cle nce S
O signin News = Sport Weather = Shop = Earth = Travel =M professional astronomer.

[B[B]C]

NEWS 2018 April 27 Vidéos Archéologie  Affaire de logique  Astronomie Biologie Cerveau Géoph)

Home | Video | World | UK | Business ~Tech | Science | Stories | Entertainment & Arts

= 1692 919 135 étoiles cataloguées

Carte blanche. La mission spatiale européenne Gaia rend publics la position
de 1692 919 135 étoiles de notre galaxie, et le mouvement de la majorité de
celles-ci. Un catalogue sans équivalent.

Science & Environment

Gaia telescope's 'book of the heavens'
takes shape

By Jonathan Amos
BBC Science Correspondent

o 25z gaia archive

LU SEARCH STATISTICS VISUALISATION DOCUMENTATION HELP VOSPACE SHARE ADMIN

> EUROPEAN SPACE AGENCY [ ABOUT ESAC o' B """ Juan Gonzalez (jgonzacl) @ ‘& P

Welcome to the Gaia Archive

Gaia s an ambitious mission to chart a three-dimensional map of our Galaxy, the Miky Way, in the process >
revealing the composition, formation and evolution of the Galaxy. Gaia will provide unprecedented positional 2\ =]

—
>

ture and radial velocity measurements with the accuracies needed to produce a stereoscopic and kinematic census.
of about one bilion stars in our Galaxy and throughout the Local Group. This amounts to about 1 per cent of the
Galactic stellar population.

N

International jour

—_ Top Features

axy in a way that
NEWS - 25APRIL 2018

y 4. @ — *q to view it before.” -
11 Citation Search © . Download « | Help |
Billion-star map of 7 - ist at @AMNH on
How to cite and acknowledge Query for Gala sources usin Direct download of Gaia data For questions, suggestions o i i
astronomy Ga\aw N an 'AYDQL (Astronomical Da': files. pmbl:m reports, g:umac\ the i @ESAGaIa #GaiaDR2
Query Language) interface in Helpdesk. ay

an asynchronous mode (UWS).

European Gaia spacecraft’s firsi

et of our Galaxy — will keep re Ae R . o
yetof Y P 4§ & Documents &Gala Mission Statistics “ " Partners
- = EL PAIS Links to Gaia Archive and News, information,  and Show statistics of Gaia tables. Partner data centres  also
- related Gaia documentation. resources on the Gaia mission serving Gaia data.

for the scientific community.

.
La Agencla COPYRIGHT 2018 © EUROPEAN SPACE AGENCY, ALL RIGHTS RESERVED.  [(v2.2.1)

gfolﬂl‘e,:ﬁ} Aactea mas detall:" pit grande atlante delle ste !
in 3D. Secondo Gaia

El nuevo catdlogo recoge datos aportados por el &

. e e e e . .. Gaia Space Telescope Maps Milky Way
o o @ Un catalogo di un miliardo e 700 milioni di astri. La missione d

. L . on See more at edition.cnn.com
con un grande contributo italiano, ha mappato il nostro vicinatt

_ cosmico o aund ditanza di13.000 anni fuce

di MATTEO MARINI
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CDN response

Cached vs non-cached (2 Bandwidth 95th

76%

209 4.6 Ghps

Gaia Archive DR2 | IVOA interop @ Victoria | 31/05/2018 | Slide 17
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Peak time

Gaia

Bandwidth 95th in time

QUASAR

4.6 Ghps
411 Mbps

102 Mbps



Some stats

0 Users
2000

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

«  Around 40.000 UI users same
period 10

- Around 5.000 different users
doing advanced astronomical
server side queries

« Asynchronous ADQL

Aor 26 Aor 26 Aor 27 Aor 28 Aor 29 Aor 30

 User DB schemas B ’\
- Queries from user e Cww
interface and scripts f :
(python) )
- Advanced users in line with Gaia , ,,. o
community size 10. = Hungary
. . - | Gaia D aai
o e e e COPAS ¥ QUASAR (g gai
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‘Statisties on Ap‘ril,,g_S %

® An anticipated release...

all
w gaia
100k
S
3 F Il I = = = = = N == =N E -
o)
£ i 1 1
& 80k 1 1
o 1
wn |
L . I 1
f Gaia DR2 release
: - :
o 60k I !
o
L 1 |
S : ;
Y
S 40k .
. 1 |
g : '
E : :
< 20k .
|
|
K |
0 < i 1
Apr 24 Apr 25 . Apr 26 Apr 27 Apr 28 Apr 28 Apr 30 '
2018 . N N 1

Date

IVOA Victoria - May 2018 - Ops 2



‘Statisties-on one m

® VizieR

® 6 million requests (TAP, cone search, web interface)

® Cross-match

® 1 billion positions submitted for spatial xmatch against Gaia DR2
through the API

® from 400 different IPs

® astroquery and TOPCAT most prominent clients

IVOA Victoria - May 2018 - Ops 2



Number of input queries

per day

Before DR2 After DR2

ECEETIECTE T

SS-TGAS SS-TGAS

SS-DR1 5 2 SS-DR1 9 7

SS-DR2 - - SS-DR2 199 141

CS-TGAS 20357 47 CS-TGAS 1956 56

CS-DR1 8496 69 CS-DR1 2.4 1

CS-DR2 - - CS-DR2 1.4E+6 8201

TAP-sync 439 8 TAP-sync 992 167

TAP-async 798 11 TAP-async 8122 679

SS = Single Source search ; CS = Cone Search

3

ARI ITA Lsw



Used clients

Tools used from Gaia-DR2 release

TAP-async

TAP W Web-Browser
e » Java
g | B C (libwww)

Curl/Wget
W Python
W STILTS
“ TapHandle
B SPLAT
W Aladin
u TOPCAT

Services

Single Source

Cone-Search

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Nb Queries

b 2N



Used clients without ToPcaT)

Tools used from Gaia-DR2 release (without TOPCAT)

TAP-async

TAP-sync

B Web-Browser
w Java

B C (libwww)
Curl/Wget

W Python

B STILTS

= TapHandle

W SPLAT

W Aladin

Services

Single Source

Cone-Search

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

b 2N

Nb Queries



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: I wr
All standards % . L g g InProgress
a . TA P Browser Based = = Script Based
Apps Desktop Apps Apps
b. DatalLink B ke _____ |
. . %§ VO Qu Utypes sp.::mu E A P
4. in a totally direct way: E = ST TR
| | = VO oels (] | T
a. ADQL S | | mmmmm — CORF owron | o] | A O
I . = e | e o1 | © O
5. Some scientists are doing the more complex v JE— - Al
ADQL we have ever seen T e swene mm i
6. Virtual Observatory is the present and the o S OURGELAYER. oM

future of the astronomy (Gaia, LSST, Euclid) _ =~ @k =~ B == y#
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