Heterogeneous data fusion and data
mining In astronomy
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Sharing astronomical data

 The astronomy model: competitive AOs to get
observation time on facilities

* Re-using data for scientific objectives differémmm
the original ones, 1.e. optimize the science retfrn
large ground- and space-based instruments and of
large surveys

lUE (1978-1996): five times more publications

from data retrieved in the archive than from the

selected observing teams (Wamsteker, Griffin,
1995) —a major precursor
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Access to IUE data
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European Agency
data archives
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DCA/AIDA Census of European data Centres

e |nclusive definition

« Keywords: provide a service to the community,
added-value, sustainabllity, quality, national
and/or international role

e Characterizes the population of European data

centres (70 answers from 16 different countries, >
230 forms filled describing a resource)

 Lively snapshot of a very diverse landscape

— Covers all disciplines of astronomy

— Large variety of approaches and sizes, from large data
centres maintained by European or National Agencies
to small teams maintaining a specific service
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A multipolar world

 Many faclilities and authorities
e Large diversity
« Common VODbs framework
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Registry of Resources

 Key element: the ‘yellow pages’

 Compliant with OAI-PMH (allows
Interoperability with digital libraries)

* Dublin core + disciplinary extensions

 Not a unigue registry, but

— Several harvestable registries (+ publishing
registries)
— + A Registry of Registry
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Euro-VO Registry : Main Page

LD

The Euro-VO projects:

Membar of

Powersd by

Demo
http.//reqistry.euro-vo.org/

last updated: 16-Dec-2005
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Astronomical
Infrastructure for Data Access

VOTECH EuroVO-DCA EuroVO-AIDA

EURO-VO Full Harvestable VO Resource Regist

Weicome to the EURD-VC Full Harvestable VO Resource Registry.

If you want to know more detafls Sbout what 3 V0 Registry” fs, you €an have a kook at the | IVOA Resource Registry specifications.

Af the l=ft par i fing cifferent utilitiss to handle Registry daf

You

¥ Search Resources

Aliows to search aivong the different resource types in the Registry. Far exampls,

g on the “Simple Imags Access®

display all the available Resources of typs "Simple Image Access" in the ragistries around the world.

Dus to the fact that the Tabular Sky Sarvice Resource type aliows for one entry per table, and that (DS contains thousands of
€D and non-CDE sear ches for

tables, and in arder to not clobber the we have separated the Tabular Sky Ser

commedity.

B [nsert Resources

ins the EURG-VE Resistry.

Afiows the insertion of 3 new Resoul

®  Updats Resources

i the EURC-VO Resistry. Resources can only be updated in the Registry where
west them from ather places. Consult the resistry specification for more

Allows the edition of 3 Resource that r

= Ragistry Quick Search

ick search on a3t s searched in the following Resodrce Registry fiskds:

The string introd

Aoy for a g

rifiame, Identifier, RessurcsType

= Content -> Deseription, Subject, Type, Contentlavel

IF you have any guestion resarding the EURD-VO Registry, please send 2 rote to our | Registry manager.

- co-funded project
O




Current Issues on registry

« Validation of entries (rules, tools)
which implies to validate the validators!!
 International effort

 Add extensions to describes the different types
of services
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ldentity metadata

Title

ShortName
|dentifier

Curation metadata

Publisher
PublisherlD
Creator

Creator Logo
Contributor

Date

Version
Contact.Name
Contact Address
Contact. Email
Contact. Telephone

General content metadata
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Subject

Description
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Sloan Digital Sky Survey

SDSss
ivo://stsci.edu/mast/sdss

Space Telescope Science Institute/MAST
ivo://stsci edu/mast

Sloan Digital Sky Survey Consortium

http:/farchive stsci.edu/images/sdss_logo gif
Sloan Digital Sky Survey Consortium

2003-02-01

SDSS EDR

Archive Branch, Space Telescope Science Institute
3700 San Martin Drive, Baltimore, MD 21218 USA
archive@stsci.edu

+1-410-338-4547

galaxies, quasars, stars, CCD photometry,

spectroscopy, redshift, sky surveys

The Sloan Digital Sky Survey is using a dedicated

2.5 m telescope and a large format CCD camera to obtain im-
ages of over 10,000 square degrees of high Galactic latitude sky
in five broad bands (u', g', r', I'and z', centered at 3540, 4770,
6230, 7630, and 9130 A, respectively). Medium resolution spec-
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Source
ReferencelURL
Type
ContentLevel
Relationship
RelationshiplD

Facility
Instrument

Coverage Spatial

uuuuuuu y oru e
2002AJ...123.485S
http:/farchive stsci edu/sdss/index_htmil
Survey, Catalog, EPOResource
Research

mirror-of

wo//sdss.org/sdss/edr

Collection and service content metadata

Apache Point Observatory, Sloan 2.5-m Telescope
Five-band clocked CCD camera

PositionInterval FK5 14517 —1.25 235.9 1 .25 PositionInterval
FKS 25071 5215 267 .0 66.29 PositionInterval FK5 350 .43
—1.25 359.99 1.17 PositionInterval 0.0 —1.25 56 .37 1.17

Coverage RegionOfRegard 0.0001

Coverage Spectral

Coverage Spectral Bandpass

Coverage Spectral MinimumWavelength
Coverage Spectral MaximumWavelength
Coverage. Temporal. StartTime
Coverage. Temporal StopTime

Mrwrarana Nanth
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Optical
u,g.,r, i,z
400.e-9
850e-9
1999-12-25
2001-07-15
EN-




Data quality metadata

DataQuality A
ResourceValidationLevel 4 [provided by registry curator]
ResourceValidatedBy Ivoi/us-vo.org/registry
Uncertainty Photometric Je’7d
Uncertainty Spatial 0.00003
Uncertainty Spectral Te-11
Uncertainty. Temporal 0.1

Service metadata
Service AccessURL http://archive stsci edu/cgi-bin/sdss/catalog
Service Interface URL http:/farchive stsci edu/sdss/catalog htmi
Service BaseURL http:/farchive stsci edu/cgi-bin/sdss/catalog
Service HTTPResulisMIMEType  text/xmi
Service StandardID o //ivoa.net/Services/ConeSearch
Service. MaxSearchRadius 0.2
Service MaxReturnRecords 5000
Service MaxReturnSize 5.ed

@) Francoise Genova, Aspera Workshop, 08/10/2010
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SAMP

 The Simple Application Messaging Protocol

 Enables software tools to interoperate and
communicate

IVOA members have recognised that building a monaolithi
tool that attempts to fulfil all the requirements of all use

IS Impractical, and it is a better use of our limited
resources to enable individual tools to work together
better. One element of this is defining common file fosmat
for the exchange of data between different applications.
Another important component is a messaging system that
enables the applications to share data and take advantag
of each other's functionality
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Interoperability of VO Tools

» interaction between tools

Courtesy of
M.G. Allen
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atalogues and
ublished tables

DS VizieR service

A single standard

ttp.#/cdsweb. u-strasbg. fi/cgi-bin/qcal 714221 51/221</A - Netscape
Fle Edt View Go Communicator Help

If221 The Magellanic Catalogue of Stars - MACS (Tucholke+ 1996)

The Magellanic Catalogue of Stars - MACS
Tucholke H.-J., de Boer K.§., $eitter W.C.
<hstron. Astrophys. Suppl. Ser., 119, 91-98 (1996)3
<The Messenger 81, 20 (1995)>
=19964cA5. . 119, .. 91T =1835Hsngr. .81...200

ADC Keywords: Magellanic Clouds ; Positional data

Description:
The Magellanic Catalogue of Stars (MACS) is based on scans of ESO
Schmidt plates and contains ahout 244,000 stars covering large areas
around the LUC and the $MC. The limiting magnitude is B<16.5m and the
positional accuracy is better than 0.5 for 99% of the stars. The
stars of this catalogue were screened interactively to ascertain that
they are undisturbed by close neighhours.

File Summary:
FileNane Lrecl Records Explanations

= ReadNe 80 . This file
luc.dat 52 175779  The Large Magellanic Cloud
suc. dar. 52 67782  The Small Magellanic Cloud

Byte-by-byte Description of file: _luc.dat _suc.dat
Bytes Format Units Label  Explanations

1-12 A2 - MACS Designation
14- 15 1z b Rih Right Ascensicn 72000 , Epoch 1989.0 {hours)
17- 18 1z win Rin Right Ascension J2000 (mimites)
z0- 25 F6.3 3 Fhs Right Ascension J2000 (secomnds)

27 Al - DE- Declination 72000 (sign)
28- 23 1z deg DEd Declination 72000 , Epoch 1989.0 [degrees)
31- 3z Iz arcmin DEm Declination 72000 {minutes)
34- 38 FS.z arcsec DEs Declination 72000 {seconds)

== Hpos Tumber of positions used

& == Document: Done:

e Y AP EE N2

=]

N TRE De Dotiiss
ATTRUNPAIETS DF STRA R

Fichier

o

@ Les plus visités [ Mail 2 Bienverue surl... € WebHome < EurovoD... Wil WebHome < EuroVOd, . Wil httpsiffsectioni7.oca.. Wil WebHome < Main <P

Catalogues
A single view of the tables

published in journals;

collab. journals + data centres

Lists of observations

The Catalogue of Catalogues - Mozilla Firefox

Edition  Affichage  Histarique  Marque-pages  outls 7

- c ‘nt @ hittp:f fvizier, u-strasba. frfviz-binjvizHelp?catsfcats. htx \-J b g ".]-

\@ CDS: The Catalogue of Catalogues +

<

Terming

B. Copies of external databases. regularly updated. (28 catalogues)
L Astrometric Data (270 catalogues)

I Photometric Data (271 catalogues)
II Spectroscopic Data (227 catalogues)
R Identifications (27 catalogues)
V. Combined data (120 catalogues)

VI Miscellaneous (111 catalogues)

VIIL Non-stellar Objects (224 catalogues)

VIIL Radio and Far-IR data (86 catalogues)

IX Hich-Energy data (31 catalogues)

Tables from Astronomy and Astrophysics (2715 catalogues)

Tables from Astroromy and Astrophysics Supplement Series (1082 catalogues)
Tables from Astronomical Journal (1342 catalogues)

Tables from Astronomische Nachrichten (34 catalogues)

Tables from Astronomicheskii Zhurnal (Russian) (125 catalogues)

Tables from deta Astronomica (56 catalogues)

Tables trom Astrophysical Jowrnal (1004 catalogues)
Tables from Astrophysical Journal Supplement Series (7
Tables from Baitic Astronomy (34 catalogues)

catalogues)

Tables from Monthly Notices of the Royal Astronomical Society (863 catalogues)
Tables from Publications of the Astronomical Society of Japan (58 catalogues)
Tables trom Publications of the Astronomical Society of the Pacific (145 catalogues)
Tables from Pis'ma v Astronomicheskii Zhurnal (Astronomy Letters) (117 catalogues)

Tables from publications from other journals (180 catalogues)

ES
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The UCDs

e Describes quantities in astronomy

o Starting point: the CDS catalogue service
VizieR

e 100.000 columns in VizieR

> |[VOA standard Unified Content Descriptor

@) Francoise Genova, Aspera Workshop, 08/10/2010
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< I¥0A Documents and Standards

An IVOA standard for Unified Content Descriptors
LUCD1+ Controlled Vocabulary

Maintenance of the list of UCD words
Vocabularies in the Virtual Chservatory

| Ay P |I'll.-'"\1|. |, S i PPt P 7 GRS L |

Semantics

£

[ VULATaSENVICE: d VURESOUICE Scnema EXIension ror LESCTIDING Lonectons ant Servit 5

D -| [ coos 2|

Terming

 Maintenance of UCDs: a procedure to add new ones

« Standard for vocabularies: W3C (SKOS, RDF)
* Notes on ontologies (ontology of object types, use

case)
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e Also, e.g., VOEvent — LSST! (Ray'’s talk)
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Long term data accumulation and re-use
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A view from the sky
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An example of construction on the long term
Constructing knowlegdge from bibliography (i.e., resbaesults)
SIMBAD view

+90

Evolution of SIMBAD bibliography (1950-2010) ) e

1950-2010

© CDS/Uds/CNRS - Created by Thomas Boch
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