On-line information 1n astronomy

From networking
to
a virtual observatory
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Why keeping data in astronomy?

* Long term observation of variable natural
phenomena

* Major scientific objectives:
— Variability, evolution, statistics

— Observations at different wavelengths,
with different techniques

= the physical phenomena at work
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Large projects
» Large ground- and space-based observatories

e Large surveys

= Optimize the scientific return of ‘big science’ by
Increasing usage

in general 1year proprietary period

journals: 3 years but abstracts and TOC free
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A few figures: catalogues (1)

« Hipparcos (2™ cent. BC), Almagest (2" AD)

« mid-19th, early 20t: the first very large catalogues

— Bonner Durchmusterung (1859-1862)
325 000 objects

— Southern Durchmusterung (1886,...)
135 000 objects

— Cape Photographic Durchmusterung

(1895-1900)
455 000 objects
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A few figures: catalogues (2)

HIPPARCOS
100 000 stars, better positions

Guide Star Catalogue (GSC)
1992: 20 000 000 *; 2001: 456 000 000*

USNO Al, A2
500 000 000 stars
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The very large surveys

* Sloan Digital Sky Survey
100 000 000 objects, 5 colors, & sr, z~5

« DENIS, 2MASS infrared
3 colors, 100 000 000 objects

Catalogues and surveys @
http://vizier.u-strasbg.fr/viz-bin/VizieR
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VLT
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ISO
0.6m telescope
In a cryostat!

4 1nstruments
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An 1ncreasingly complex problem

* Volume and complexity increase

Distributed, heterogeneous information

Observations, results published 1n journals,
compilations, software, models, ...

e Re-use data

=  data @ documentation
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A major technical revolution

Increased capacity to store and manage
information

[rruption of the WWW

— Information easily accessible
— Data/documentation integration

— Navigation between distributed, heterogeneous
information
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Useful and appealing tools

But

e Careful work on contents and functionalities
remains mandatory

e Information validation is critical

producers and users!

e Maintenance of services and links
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New constraints

On Agencies

Data conservation, diffusion versus instrumentation,
operations

* On the scientific community

Give a sufficient priority in projects, evaluation and
prospective

Resources needed (scientists, engineers)
* On projects
Available and usable data
selection, organisation, « project memory »
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Networking of information in
astronomy

* A small discipline
e Few commercial constraints

* A long term partnership to define exchange
standards
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Networking of astronomical
information

Observations
Ground- and space-based observatories
Surveys

Results

Publications 1n electronic journals
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The actors

* Data producers
Know instruments and methods
= preserve ‘usable’ data and project memory

* Disciplinary centers
Data and information in a given domain

 Journals
Results

 Data Centers
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@) Centre de Donnees
ez astronomiques de Strasbourg

Created 1n 1972

— Electronic data

— Expertise about data

— International role

— Objective: tools for science

Collect, homogenize, preserve, distribute
astronomical information for the usage of the
whole astronomy community
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@b Centre de Données
ez astronomiques de Strasbourg

Value-added, reference services

Selected, validated, homogenized
information

from publications
reference catalogues

images + links

Standards and tools
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The CDS hub (1)

_yiffSan>
@

Astronomical objects
1dentification, bibliography,
data, measurements

Information Federator

catalogues, published tables
observation logs, surveys

Information Integrator

1mages, databases, catalogues,
surveys, archives, user data
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VizieR:
catalogues

Yellow-Pages
Star's Family
AstroWVeh

e G i Dot
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CDS

http:/cdsweb.u-strashg.fr/

AstroGlu:
Resource
discovery

The CDS hub (2)

Simbad:
Astronomical
objects

Dictionary
of
nomenclature

Bibliography
Mirror copies
Abstract service
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Query types

» Search by position
What is known in a region of the sky
with links to distributed information

* Search by criteria, e.g.
— gamma ray burst seen 1n 1999

— published lists of objects from Chandra
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Early interoperability tools

FITS - description of images, spectra
- common tools to deal with

observations from any telescope
- maintained by an IAU WG

NED and SIMBAD name resolvers
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Acces to observatory
archives: by position

Object name >
position:
Using SIMBAD
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Networking
The astronomy bibliographic network

Links between

— electronic journals (common keyword schema)
— the ADS bibliographic database

— on-line services (SIMBAD, NED)
— archival data

bibcode  e.g. 1999A&A...351.1003G
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ADS

- Abstracts

- Scanned articles

- Linksto original
on-line paper

- Links to other,
distributed information
e.g. original
observations

- Also-read articles

2000Ap)_. 544 895G - Hetzcape
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- Translate Abstract
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STIS Coronagraphic Imaging of the Herbig AF Star: HD 163296
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Bogoess, A Linskoy, J. L. Plait, Philip; Clarnpin, I ; Kalas, P.
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Washington, DC 20064), AF(Institute for Astrophysics and Computational
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Computer Concepts, Inc., Potomac, WD 20854, AISpace Telescope Science
Institute, 3700 San Martin Drive, Baltitnore, WD 21218), AJ(Space Telescope
Zcience Institute, 3700 San Martin Drive, Baltimore, WD 212183

The Astrophysical Journal, Volume 544, Tssue 2, pp. 895-902, (ApJ Homepageh
1272000
UCP

Stars: Circumstellar IWatter, Stars: Planetary Systemns, stars: individual (HD
163206}, Stars: Pre-Main-Sequence
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HST archive
From observation
To publication
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Status: completed
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Ahstract

We will search for planets and disk structures around neabor bright stars, comparing an exarple of a solar
type and a hotter star, each with a main sequence and a pre-raain sequence star, using broad band
coronagraphic imaging using the STIS CCD. Tlultiple roll angles will be nsed to rdnimize systemmatic errors
and irage artefacts. Paralle] chservations with NICIOS and WEF/PC2 will be taken for distant galaey
studies.

inks
Papers related to proposal 1d:

1. STIS Coronagraphic Imaging of the herhig Ae Star: HD 163296 --
GRADY,C A et al, 20004 T 544 BR5G

Search for relesant abstracts using the A0S Abstract Service

Auther's name Woodgate, Bruce
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Reset form |
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- On the ¥-ray fast-time variability of Sco X-2 [GX 349+2) - Melscape : - O] x|

File Edit View GEo Communicator Help

j w# " Bockmarks A Location: [icles/aa/abs/2001/17/a3h2493/ash 2433 himl -] @507 What's Related

A& A 370, 479-427 (2001) -l
D3l 10.1051,/0004-6361 20010216
1 . On the X-ray fast-time variability of Sco X-2 (GX
A&A on line 349+)
P.M. O'Neill', E. Kuulkers”: *, R. K. So0d" and T. Dotani*
. . ! School of Phyrsies, Australian Defence Foree Academy, University of Mew Zouth Wales, Canberra
F r Om publ I Catl On ACT 2600, Australia  e-mail: rsood(@adfa edu.an
e Space Research Organization Metherlands, Sorbonnelaan 2, 3584 CA Utrecht, The Netherlands
e-triail: erikdi@sron.nl
to S IVI BAD 3 Astronomical Institute, Uirecht Undversity, PO Box 20000, 3507 TA Utrecht, The Hethetlands
* Institute of Bpace and A stronautical Beience, 1-1 Voshinodat 3-chome, Sagatdhara-shi, Kanagawa
and rmr e 229-8510, Japatn  e-mail dotani@astroisas.acjp
(Recerved 11 October 2000 F Accepted 2 February 20010
Absiract
We have analysed atchived Ginga data on the 2 fource Sco 32 (G 34940 present the firat
detailed investigation of its Z-ray fast-titne vatiabiMeg as a function of posijiefin the Z track Duting
the two-day observation over the period 5-7 Warch 1989, TITTSweee™Pis i the so-called flaring
branch, atd the lower part of the so-called notmal branch. We found broad peaked noise with a
centroid frequency and width of ~4-7 Hz and ~6-12 Hz respectively. The peaked noise was strongest
in the lower flaring branch, with a maviom fractional sms amplitude of ~3% . We conclude that it is
tiot a manifestation of atoll source high frequency noise, as had been suggested, and compare it with
the power spectral features seen in other Z sources. We find that the peaked nodse is matkedly
different to the quasi-periodic oscillations found inthe nommal and flaing branches of Seo 3.1,
howewer it bears some resemblance to that seen in the flaring branch of Cyg 22 at low overall
itensities.
Keywords: accretion, accretion disks -- stars: binaties: close -- stars: individual: Seo 503; GEL 34043 - —
stars: newtron -- X-rays: stars
Offprint request: P LWL O'Medl, pom onedll@ adfs edu.au
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E
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COE - Simbad - VimeR - dladn - Catalosues - Nowmerwlatre - Bibllo - Sholages - dspo Wl
Ohject query : simbad search Seo X-2
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-
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Links

To high energy
observationsin
HEASARC,

To Catalogues
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References: 128 from 1983 to 2001

display || references =| from |1983 o |2001

External archives :

+ Archive data at HEASARC - Hish-Energy & strophysics Seience Archive Besearch Center

+ Catalogue information from VizieR
V¥ V1101l Sco

Return to SIMBAD query form
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Lessons learnt (1)

 Defacto standard

* Bottom-up approach: Cooperation between
all the actors + snowball effect

Journals, ADS, data centers, archive centers
* Easy-to-build link
but contents / validation are fundamental
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Lessons learnt (2)

» Standard discussed long before Internet,
because two data bases needed to exchange
bibliographic information

» Bibcode 1s better adapted to ‘classical’
publication 1n journals, human readable

* Gateway to other bibliographical standards
(e.g. DOI): correspondance table

@b F. Genova, Open Archive Forum, 02/05/14 31



Data federation
Tabular data 1n astronomy

A common description for tabular data

— Reference catalogues
— Published tables
— Large surveys

— Catalogues of observations in archives

ReadMe
physical organization & contents
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ReadMe

For published
tables:

check of

data homogeneity
before publication

sent by authors
and checked or
prepared by

editorial office

atalogue: <A HREF="http://cdsweb.u-strazbg.fr/cgi-bin/gcat?lF221"> 17221 <FA> - -0 ﬂ
File Edit Wiew Go Communicator Help
17221 The Magellanic Catal =]
The Magellanic Catalogue of Stars - MACS
Tucholke H.-J., de Boer K.5., Seitter W.C.
<hstron. Astrophys. Suppl. Ser., 119, 91-93 (1996)>
<The Messenger S1, 20 (1993)>
=19964:4%..119. .. 91T =1995M=sngr. .81...20D
AWDC Keywords: Magellanic Clouds ; Positional data
Description:
The Magellanic Catalogue of 3tars (MAC3) is based on scans of ES0
Schwidt plates and contains about 244,000 stars covering large areas
around the LMC and the SMC. The limiting magnitude iz BE<16.5m and the
positional accuracy is better than 0.5" for 99% of the stars. The
stars of thiz catalogque were screened interactively to ascertain that
they are undisturbed by close neighbours.
File Summary:
FileName Lrecl Records Explanhations
= ReadMe g0 . This file
= lmc, dat 52 175779 The Large Magellanic Cloud
= smc.dat 52 67782 The Small Magellanic Cloud
Byte-hy-hyte Description of file: Iwc.dat swc.dat
Eytes Format Units Lahel Explanations
1- 12 A&lz Do MACS Designation
14- 15 1I2 h Rih Right Ascenszion J2000 , Epoch 1989.0 {hours)
17- 158 1I= win Pim Right Ascension J2000 [(minutes)
20- 25 Fe.3 Kl Fas Fight azcension J2000 (seconds)
27 A4l Do DE- Declination J2000 (sign)
28- 258 IZ deqg DEd Declination JZ000 , Epoch 19892.0 (degrees)
31- 32 I: arcwin  DEm Declination Jz000 (minutes)
34- 38 FL.2 arcsec DEs Declination J2000 [seconds)
40 T1 == Npos MNuwber of positions used ;l
= == Document: Diane e 0E, 5P i
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File Edit View Go Bookmarks Options Directory Window Help
| & W 2= | W

Home Reload | Images Cpen Find SO
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Catalogues and files available at CDS
Version of §2-Jun-2001

BE. Copies of external databases, resularly updated. (6 catalogues)
L Astrometric Data (224 catalogues)
1I. Photormetric Data (209 catalogues)

111, Spectroscopic Data (182 catalogues)
IV, Cross—ldentifications (19 catalogues)

W, Combined data (93 catalogues)
W1, Miscellaneous (81 catalogues)

WII. Mon—stellar Ohjects (192 catalogues)
VIII. Badio and Far—1R data (64 catalogues)
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.
[}
.
[}
.
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.
.
e 1%, High-Energydata (19 catalogues)
.
[}
.
[}
.
[}
.
[
.
[

Tables from Asfronorrey and Astroplvsics (B42 catalogues)

Tables from Astronony and Astrophysics Supplenent Sertes (1155 catalogues)
Tables from Astronoreical Jowrnal (B33 catalogues)

Tables from Asfronorricheskil Fhurnal (Russiarn) (41 catalogues)

Tables from Astrophvsical Jowrnal (246 catalogues)

Tables from Asfrophyvsical Jowrnal Supplerment Serles (380 catalogues)

Tables from Mordhly Notices of the Boval Astronoreical Soctety (199 catalogues)
Tables from Publicaions of the Astronoridcad Soclety of the Pacific (90 catalogues)

Tables fromm Fisma v Astronoweticheskil Fhuwrmal (Astrornory Letters) (45 catalogues)

Tables from pablications fror other jorreeds (86 catalogues)

® Catalogues ordered by their Usual Name (832 catalogues)
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Narrow collaboration Astronomy & Astrophysics
betwe en CD S and French Site Tapanese Site 3 Site | CDIS Site
journals

An International Weekly Journal
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Editors-in-Chief: C. Bertout, H.J. Habing
Letter Editor: P. Schreider

155H (Privt Edition): 0004-6361
I55H (Electromic Edition): 1432-0756
Frequenoy: Four Times per Mlordh
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The @I ‘tabular’ data mine
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Links to observational
data (1mages, spectra,
time series),

often distributed

in observatory
archives

_CDS catalogues M - Netscape

Fil= Edit “iew Go Communicator Help

=10]

) CDS Catalogues with additional
s Material

CDS - Simbad - VizieR - Aladin - Catalogues - Momenclafure - Biblic - StarFPages - Asfroleh

Click on a cafalogue name or number fo move fo the corresponding FizieR page

Catalogues with image

(YII'S9) the FIRST Survey, version 1999Jul (White+ 1999

(B/hst) H3T Archived Exposures Catalog (3T3el, 2001)

(Bfisgo) I30 Observation Log of validated data (I30 Data Centre, 2001)
(JFA+AROB/TOT) Soft X-ray properties of Jeyfert galades (Plefferkormt, 2001)
(JAAHARTLTY) NGC 5548 UBVEI phot. and Halpha, Hbeta fluxes (Dietricht, 20013
(JMINEAS310/210) Stellar composition of Chia Bl (Shevchenko+, 1999

Catalogues with spectrum

(IIF143) Spectrophotometsy of Wolf Rayet Stars (T orres-Dodgent 1988)
(IL197) IRAS Low Resolution Spectra (JRAS team, 1987)

(M217y Atlas of 840-8280nm spectral region (Andrillat+ 1995-1997)
(I'218) ELODIE archive (Pragnielt, 2001)

(II°219) Spectral Library of Galaxies, Clusters and Stars (Santos+, 2001)
(VL99) Merged Log of [UE Observations (MASA-FSA, 19990

(B:/hst) HET Archived Exposures Catalog (3T3el, 2001)
(J'A+ARG63/1051) Properties of He-tich stars. IIL (Zboril, 2000)
(JAA+ASN26/26T) Atlas of Synthetic Spectra (Chavezt 1997)

Catalogues with timeSerie

(JAA+ARGD/862) VI light curves of the variable stars in M92 (Kopackd, 2001)
(JFATARTL/STY) Empitical relations for chuster RE Lyrae (Fovacs+, 2001)
(JFA+ARTIBOD) New wariables in IM22 globular cluster (Faluzny+, 20017
(J/AJA 187221 1) IV3IF eclipsing hinaties and Cepheids (Mochejskat 1999
(J/AJ121/870) EVI photometry of Variables in W33 (Macri+, 20017
(J/AJ/121/,2032) Direct varigbles in M334 field (Mochejskat, 20013
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Towards data integration

XML

Questions

— Minimize the ‘tagging overhead’

— Management of binary ‘blobs’

— Assess/distribute information about data quality

— Unit knowledge/conversion

Astrores, then VOTable
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HEARSARC
Browse

Astrores
1n action!

éo>

CRTRELE
s e S

-Browse: Main Interface - Netscape B [m] B3
Fil= Edit “iew Go Communicator Help

j w&'Eonkmarks \j{ Localion:|sfc.nasa.gow’db-per|f\-\-"38rnwsex’wEbrowse.pl j @'Whal's Related

Choose RIisSions - sead Foom = Seach Reailis = Choose Data Products =l
Eronarss
= Browse Hlp
Tahble Types Select missions and/or tables using the checkhoxes. Enter an ohject name or
o be searched coordinates, or select Advanced Search for more options. own e amure:
Bazic Search | Resat | Advanced Search
W' ot & Objet Hame or JH000 Coordinates
Obserwrations |
W et Catalogs = =
[ X Ray Missions Gamma-Ray  Other
Missions Missions
[ asca [ ROSAT [ ceko [T e
[T Bepposax [T RXTE [T cozEe ™ HsT
[T chandracovcy [ o Newton | [ sas2 [ Faust
[ oo Par Brts | [ Eas
Missiom Deeints [ shaw ™ mEaD1 0 o
[ pEvRT [ ozos -
E
gs:um lirks I Copemirus [ zass -
Mission Help TL (T
Bald : Artive mission, || | Einstein T om F
[ Domsar [ s
hher Brouwse
inderfaces: I e
T Ginga
Clorelation
Tudex of all tables r hultiwavelength Catalogs r Popular Cheices o
[T Hipparcos Win Catalos
[ itadascies [ Master
[T HST Cwide Stars
[ Hetnlae [ Depscatalogs
[ Hee 2000
[ s [ Radio
[T ateovir Data
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-\Program Files\Metscape\CommunicatoriProgramiex - |0 ﬂ

File Archives Layers Tools Display Feedback Help

R

=101 x|

Search Region: | Current Display

d [The Hipparcos Catalogue (ESA 1997)

The Tycho Catalogue (ESA 1997)

The Tycho-2 Catalogue {main) {Hog+ 2000)

The Tycho-2 Catalogue {supplement 1) (Hog+ 2000)

The Tycho-2 Catalogue (supplement 2) (Hog+ 2000)

The USNO-AZ2.0 Catalogue (Monet+ 1998)

{ (Combined General Catalogue of Variable Stars (GCYS) {Kholopov+ 1998)
Combined General Catalogue of Variahle Stars (EvSCat) (Kholopowvs 1998)

Within ‘D.D |arcsec « |of |DhDDmDDs 0d00m00s ey J2000
| The Hipparcos Catalogue (ESA 1997) - ||

1]

—wTTay Ly
VarFlag |
r_Vmag |
RA(ICRS) v
DE{ICRS) [o|
AstroRef ]|
Pix v
pmRA )|
pmDE |
e_Radeq D|
e_DEdeg |

M W& BRI RK Submit Cancel
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Aladin Java

Load... ‘ Save... ‘ Help on | Get FAQ | Print... | Quit | NG( j 5 2 3 6

sznnn vi| 13:36:69.80 -28:52:05.0 ik |Target: 13:37:00 55 -29:51:56.1 Size: 14.1 arcmin
= = 3 = e
: s, " J q <@ NGC5236

ﬁ Scale

imbad

 DSS image
= :| « HST observation FOV
=5 « SIMBAD and NED
GSC, USNO A2

. g R
| « JUE observations
INE3 3pectrum 1986-06-08T23:07:18 47393.484 IUE 3EY N/ M&3 203.5417 -29.6106 7 =

o]
@
@
GSC1.2 el
@
@
@

13 37 00.21 -29 51 49.5 NICL 1102.6 96 W4EV10070 19
THEEAE e e et Ll By Rad - o s EE R
IVE99] HZ3 13h37m0l.45 -29d5lmz27s HIT it it o

0600-15581890 204.332245 -29.840331  * 158.6 16.1 1931.667 =

http:fsimbad u-strashg fusim-id_pl?ldent= Co k1334296, 00Equi=2000&Nbldent=1&R adius= 10&R adius unit= areminen utp ut. mas= all&c
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ALADIN access to
distributed information

e Distributed

— Image databases
— Catalogues

=0
[
.
satogs-
e | » Predefined
. e — Supercosmos
A = ~ HEASARC

SkyView

SuperCOSMOS images (S5S.im
DSS from the STScl (DSS.STScl)
OtRers.-| | pss fram ESO (DSS.ESO)
FoV

SUBMIT | Reset | close |

[&F [Unsigned Java Applet Window

CH 9 0

(5) ULP/CHRS 1988-2001 - Centre de Données astranomiques de Strashourg
|& [Unsigned Java Applet Window . l | S r I l 1 I

IL\;'H
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The Virtual Observatory

« an enabling and coordinating entity to
foster the development of tools, protocols,
and collaborations necessary to realize the
full scientific potential of astronomical
databases in the coming decade »

NVO Wnhite Paper, juin 2000
Science driven
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VO components (1)

* Network infrastructure
* GRID (computer AND data GRID)
* High capacity storage

* Management of very large data sets

* Access to distributed information

* Information retrieval tools

* Data Mining

 Statistical tools on very large distributed data sets
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Virtual Observatory projects

A priority in Europe (OPTICON) and
USA (Decadal Survey)

Several conferences

— Virtual Observatories of the future (CalTech)
— Mining the sky (Garching)

— AstroGRID workshop (Belfast)

Europe: AVO; USA: NVO; AstroGRID;
Australia; Germanys; ...
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VO components (2)

Interoperability
— Access to data
— Query result integration

= Exchange standards
= Metadata

* Open question: define rules allowing people
to deposit their data in the VO (quality?)
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The WAV, 6icct (1)

EC RTD project
PI P. Quinn (ESO)

ESO, ESA, AstroGRID, CDS, Terapix, Jodrell
Bank

e Phase A proposal
e Shared cost project

@b F. Genova, Open Archive Forum, 02/05/14
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The project (2)

ASTROPHYSICAL VIRTUAL OBSERVATORY

Three work areas
* Science Use Cases and Requirements (ST-ECF)

cf

 Interoperability deployment and demonstration

* Technology needs (AstroGRID)
— GRID systems
— Scalable storage and computation
— Databases

@b F. Genova, Open Archive Forum, 02/05/14
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AV D) Interoperability prototype

ASTROPHYSICAL VIRTUAL OBSERVATORY

| nter oper ability deployment and demonstration
Ground- and space, multiwavelength,

multitechnique archives

Tools

VizieR (data federation)/Aladin (data integration)
cross-id ... ESO/CDS Data Mining Project
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Products

xf‘//

\W/O Interoperability prototype

ASTROPHYSICAL VIRTUAL OBSERVATORY

Working prototype open for community usage
Running of science cases for evaluation

= Science driven: results, feedback !
Improvement of federation and integration tools

Counsel to archives on interoperability
implementation

Standards
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Interoperability WG

Membership: Data managers

— Study cost effective tools and standards for improving
access and data exchange to/from data archives and
information services (minimal workload)

— Discuss the technical results of the AVO
interoperability prototyping

— optical/IR (EC OPTICON), radio (EC RadioNet)
— International partnership beyond EU
USA, Canada, Australia
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The International VO alliance

Coordination between the projects

* A common roadmap

* First milestone (April 15, 2002)

VOTable V1.0

* VO meeting, Garching, June 2002
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Information retrieval

Whereisthe data of interest for me?

* Practical Objective
Define a minimal and ‘controlled’ set of metadata
To be done with archive/service managers

o AstroBrowse/AstroGLU; ISATA

— Knowledge/maintenance of query syntax
GLU (Générateur de Liens Uniformes)

@b F. Genova, Open Archive Forum, 02/05/14
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The GLU

* GLU: a distributed/mirrored service directory
— 31 synchronized repositories, 11 countries, 5 providers
* GLU can build queries by adjusting automatically

the syntax as required by services (coordinate
conversion, splitted fields)

* GLU 1s a toolkit managing HTML pages with
dynamically updated links

— dealing with mirror sites

— dealing with keywords describing resources

* Hot topic: GLU vs WSDL/UDDI
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Information retrieval (2)

* Proposal for query syntax
ASU Astronomical Server URL

* Proposal for contents description
UCD  Uniform Content Descriptor

* Data quality

Avoid illegitimate usage of data
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UCDs

= Uniform Content Descriptor

Developed 1n the frame of the ESO/CDS
Data Mining project

Hierarchical knowledge tree (2 000 1tems)

Implemented for the 100,000 columns 1n
VizieR (cats, publ. tables, logs, surveys)

To be tested and extended: access tool

@b F. Genova, Open Archive Forum, 02/05/14
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AVO/Astrogrid/NVO common collaborations
»VVOTable (VOData as generalization?)

XML schemas

sMetadata issues

Query mechanisms L| St Of

Data service/resource directories ]
Data service/resource capabilities t0p| CS

sMetadata dictionary
mData models

mldentity, authentication
mScience scenarios

mUser interfaces, portals??

AVO/Astrogrid/NVO common milestones
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Conclusion

* Astronomy 1s at the forefront for data diffusion
and networking

* The on-line services are everyday tools for
scientists

* Building an international virtual observatory is an
important endeavour for the coming years

 Partnership 1s critical

* Discipline standard/tools vs generic ones 1s a
constant debate
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