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IVOA Architecture

2 views required

» (level O and level 1) view for “public” consumption
e Global, generic, minimize VO jargon

< Readable by all, not too technical

> (level 2) view for IVOA and VO developers” needs
 Extension of (level 1)
e More detailed, all IVOA standards mentioned
» Clear connections and inter-dependency between IVOA standards

e Shows what is need to implement VO services
— As a Data Centre, an Application developer, a Service Provider, ...
— What building blocks are required to fulfill a science case
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Access to Astronomical

Data and Services

COMPUTERS

USER LAYER > For each Archive
and for each
Service

e Some common
format (FITS)

e Dedicated Data
Model

e Dedicated
access interface

» No real inter
operability between
services

RESOURCE LAYER
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IVOA Architecture — Level O

LEVEL 0 COMPUTERS

USER LAYER _ e
» Hide specificities of

each Archive and
each Service to
offer a common
framework for

W@ access and usage

» Yellow Page of
Services

» Inter Operability
between services

RESOURCE LAYER
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IVOA Architecture PROVIDERS
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IVOA Architecture — Level 1

USERS

LEVEL 1
. : COMPUTERS
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USER LAYER
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Desktop Apps
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\je Data
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Semantics
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SHARING
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Data and Metadata Collection
RESOURCE LAYER

20111027
IVOA Architecture e ﬁ PROVIDERS !

Storage

Computation

European Space Agency



IVOA Architecture — Level 2 i

VO Core Protocols

LEVEL 2 USERS Underlying building
VO Core % ;ﬂ.ﬂ L HPOIERS blocks for other

USER LAYER standards
Browser Based Script Based

Desktop Apps

VOTable

e 1st IVOA std
and most used

——————

ADGL | vO Query
paL Languages

uco
Semantics

VO

CORE Unified Content

Descriptor (UCD)

Formats
| Resource Identifier || V(}Tm

memo O r 4> 0
nrrOoO0O0-H4030T

Astronomical Data

SHARING Query Langue

e i

Data and Metadata Collection c ot ( AD QL)
RESOURCE LAYER omputation
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IVOA Architecture — Level 2 o

Data Access Protocols

USERS » Simple Access
LEVEL 2 % g » —d COMPUTERS Protocols

DAL InProgress C S h
USER LAYER ] one searc
Browser Based Script Based ( sSC S)

Desktop Apps Apps
! = Images (SIAP)
e Spectra (SSAP)

e Spectral Lines
(SLAP)

o ————

» Table Access
Protocol (TAP)

e More powerful
- TAP/ADQL+DM
e Table upload

Mmoo r >0
nNnrr OO0 -+4020 T

SHARING

e e e

e sync / async
queries

Computation

RESOURCE LAYER
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IVOA Architecture — Level 2

Data Models

USERS
-
@ ®.L

LEVEL 2
DM all

COMPUTERS

Browser Based

USER LAYER
Desktop Apps

Script Based

m——————

Units

SpectrumDM
CharD
\KC) IIIIIIII {}hECUHﬂDM

CORE

ObsProvDM SSLDM

SHARING

e e e P e

RESOURCE LAYER

Computation

20111027
IVOA Architecture

PROVIDERS ' f??.\-::..';ﬁ #7

» Core DM
= STC, Utypes,
units,
Characterization

InProgress

» Type-specific DM
= Observation Core
= Spectrum
= Simple Spectral
Line
= Photometry

nNrroOoOQ0-H0Q00m

> TAP/ADQL + DM

e power and
abstraction to
access any data
collection

momoor e

» VOEvent
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IVOA Architecture — Level 2

Using and Sharing

USERS » SAMP enabling inter
U LETSEhLz ” = COMPUTERS connectivity
sin arin PR
2 ° i — between VO
USER LAYER . i :
Browser Based Script Based applications

Apps Desktop Apps Apps

UsING  [[con|[WsEP]

» Single Sign On /
Credential
Delegation Protocol
for user
authentication

[P

» VOSpace for VO
virtual storage

nmemo o r 4 Xrog
hrOO0-+4030 D

B e i

vopipe SHARING

» Others for VO data
Data and Metadata Collection processing

RESOURCE LAYER Computation

P _ workflows
20111027 ~
IVOA Architecture ’ ﬁ PROVIDERS ' ,.:..___,.. Pyt
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IVOA Architecture — Level 2

Registry

USERS

» VO Yellow Page

LEVEL 2 REC
¥ _ .
Registry % *,L:-L EEEEEEEEEEE COMPUTERS InProgress service
Browser Based USERLAYER Script Based > Fmd_ VO Reso_urces
Apps Desktop Apps Apps of different kinds
| USING §
-------------- e e .
| Registry Interface | | A P » Publishing
E| Resource Metadata ‘ i T R Registries
VOResource I l A O
G ' | 7 > Full Searchable
| VODataService | VO : ) )
S ﬂpplicatiunﬂoegEx:t CORE i 'é g RegIStrleS
; StandardsRegExt c 0 > Harvesting
y SimpIEDﬂLRegEx:t Formats i E L Registri es
TAPRegExt i Resource Identiﬁer| i S S
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i SHARING i
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IVOA Architecture — Level 2

LEVEL 2
All standards

COMPUTERS

USER LAYER ]
Browser Based Script Based
Apps Desktop Apps Apps

E USING

‘ Registry Interface ‘

. : scs
E‘ Resource Metadata ‘ PQL Units :

A

‘ VODataService ‘

Languages

' SpectrumDM ‘ | ssAP |

VO ObsCoreDM |! TAP

CORE

Semantics

ObsProvDM ‘ SSLDM ‘i ‘ SLAP ‘

Formats SimDM |  SimDAL
‘ Resource ldentifier H VOTable ‘ '

voripe SHARING

S Applicati
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StandardsRegExt
| | PhotDM

SimpleDALRegExt

TAPRegExt

Data and Metadata Collection
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» All standards

represent building
blocks to be used
depending of type
of VO services

Data & metadata
VO Publishing

VO Applications
consuming VO
services

Processing and
storage VO
workflows
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CADC : a VO compliant infrastructure

users
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Taphandle Architecture
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TAP/ADQL/UWS in SIMBAD

CDS - Simbad - VizieR - Aladin -

SIMBAD: TAP Service (TEST) )@

Catalogues - Nomenclature - Biblio - Tutorial - Developer's corner

» TAP Service

=

ADQL help v

* Simbad tables
* ADOL cheat sheet

[ Query examples

&
Execution options [ %

Job name:
Example 5
Format:
[voTable 3]

Max records:
(Al 3]

Batch mode
Check before start

‘Upload (0) L

[vame [ rilovm T
( Add table ]

Note: to use an uploaded table in the
lery, you must prefiy its name with

Login  Preferences Register
SERVICE DESCRIPTION

TAP is an IVOA protocol which describes a way to query data tables of a service. Queries are by default written in
ADQL and results are returned by default in VOTable. For more information about TAP see http://www.ivoa.net
[Documents/TAP/ and http:/fwww.ivoa.net/Documents/latest/ADQL . html for ADQL.

NOTE: This service is still in progress |

EXECUTE A QUERY

coo_bibcode AS "BiblioReference”,

nbref AS "NbReferences",

plx_value as "Parallax",

rvz_radvel as "Radial velocity”,

galdim_majaxis,

galdim_minaxis,

galdim_angle AS "Galaxy ellipse angle"
FROM basic JOIN flux ON oidref = oid
WHERE filter = 'B'

AND flux < 9.0

AND CONTAINS(POINT('ICRS', RA, DEC), CIRCLE('ICRS', 10, 5, 1)) =1
ORDER BY "Main identifier";

TAP UPLOAD (L. TaP_UPLOSD. myTable). | Checl !
{ Batch queries a4 A]
[ Other TAP resources L4 A]
©ULP/CNRS - Centre ds Données astronomiques de Strasbourt >4

-- Display basic data about objects contained in a given circle and whose mag B < 9.0
SELECT basic.0ID,

RA,

DEC,

main_id AS "Main identifier",

TAP Library ADQL Library

» execute ADQL queries » parse ADQL
» describe table metadata = transform ADQL
» let uploading tables * translate in SQL

» execute jobs in background
1> manage execution queue
* list and summarize jobs

UWS Library
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VO applications interoperability

through SAMP

bl
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Location

BRNNRBRRNN

T

L a 2MASS-PIC

L RO img-1
I Filver wSloan Digit
L Fier 2lean Dight:
. Filtar LSboan DY
L, Filner g.Stoan Diglt s
mn“J 1127, Filter r.5loan Digits .

> zoom [ Lzx Wl

FeNEDEEO KL iNES B
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[T

TP Wtk e Than o

201

IlIPHAS images

L/ Optical Cataogues

=l PHAS IPHAS symbiotic stars candidates (Corradi+, 2008) 200! 4
=) 6dF RV and [Fe/H] of M31 globular cluster system (Perrett+, 2002) 2003-04-27
&

= RASS

Ll IRSA -

& Web interface

800 VO Explorer - IPHAS

L xRAY Contents of IPHAS - 11 resources CFilter result: @
=/ radio Flag... Title Gapahility. [Valida..] Date B
i=/ Radio_GPS Abundances and equivalent widths of 14 Cepheids (Kovtyukh+,... P[] @ 0 2006-01-28

=/ sub mm Abundances of 10 Cepheids (Luck+, 2004) H ( 2008-02-01

2 Infrared Candidate Planetary Nebulae in IPHAS catalog (Vironen+, 2009) P[] ¢ 2009-10-31

£ Morth Ecliptic Pole Cepheids with periods between 3 and 6 days (Andrievsky+, 2005) Pl ¢ 2008-01-26

&

=) NEP Galactic plane IPHAS-POSSI proper motion survey (Deacon+, 2009) [ B 2009-11-22

o Hialpha} emission line sources from IPHAS (Witham+, 2008) ( 2008-04-22

& siaps IPHAS IDR: service 2008-04-02

£ sub mm IPHAS IDR: service 2008-04-02

[ Table Metadata |

() About & [Q
Selection: Service IPHAS Images. ﬂ@ Annotate
1voA-ID ivoHuk ac.cam.astiPHAS/images/SIAP CFag ™
e Eqrhet infg Resource Type S@MVICE Created 2008-02-22 Updated 2010-02-05 = Flag
&, Email Curator Highlight

Content Type OINET Subject IMage, photometry, halpha, int-wic Level research

Images from the initial data release (IDR) of the INT Photometric Halpha Survey (IPHAS). The
survey as a whole is mapping the northern Galactic Plane in the latitude range [b|5 deg in the | ngres
Halpha, r and i' bands using the Wide Field Camera on the 2.5-m INT telescope at La Palma

#n A fenth nf =20 The INR ifGnnzalaz-Salaras at al 2007} confains the data nhiainad

Alternative title
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Cesa

VOSpec

DH Wbew Operatiens Plastic SAMP Help
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e
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Table List-
1: ).A+AS5.104.315

Label:
3: J.A+AS5.104.315-3 Location:
4: J.A+A5.104.315-4 Name:
5: ).A+AS5.104.315-5 Rows:
6:).A+AS.104.315-6 Columns:
7: J.A+A5.104.315-7 b Sort Order:
8: J.A+A5.104.315-8
9: Simbad Row Subset:

Activation Action:

rCurrent Table Properties.

J.A+AS.104.315-2

J.A+AS.104.315-2
J/A+AS/104/315/tablel
108

9
Er )

[an e

[_J Broadcast Row

rSAMP-

Messages:

O Clients: ¥ @ @» ﬁ
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seleste
GUI
SAMP
= Client
Service Juery AL Recults Jobs
Selector Builder Editor Browzer | (M anager
| A
I 1 [
| |
: TAP Client APT :
e B i - — ==
: XML Java Binding VOspace
| S CEES
: VOSI Data | |Metadata Job s
| CLI
I Request Query Query Banage
|
|
: HTTP Client
: A
: YIRTUAL ASTRONOMICAL QESERVATORY
|
¥ ]
VORegistry TAP Service SE|eSte
A TAP Client Application




SAMP used in other discipline:
Soho Science Archive and Aladin

SOHO Science Archive v1.6

GZBEYERIO @ @&

M Observations EIT #1 # = X (Details  x . -
- Alstin 7.0
=Observations Eit Obs Details [1169870] “ T ygm
055 - imbund “NED < PPMRK < 2MASS
Id: 1169870 I
[ 69,871 Results ] <3 Page L €y of 1,398 B> Page Size: | Instrument: ET ;j"
Observatory: SOHO z
Instrument. Detector Observation Type 4 Begin Date Detector: EIT é‘
Obs Type: SYNOPTIC FULL SUN
¥ o Em EIT SYNOPTIC FULL SUN 00:13:37 16/01/1996 % Object: Full Sun/Full Disk '}
Objective: SYNOPTIC FULL SUN
¥ 4OET EM SYNOPTIC FULL SUN 00:29:05 16/01/1996 % Proc Level: LZ file "
Begin Date: 07:29:33 06/05/1996
¥ o BT EM SYNOPTIC FULL SUN 00:52:45 16/01/1996 % End Date: 07:29:40 06/05/1996
File Name: ef219960506.072933
3 EM EM SYNOPTIC FULL SUN 13:54:59 16/01/1996 ¥ File Format: FITS
File Size: 2108160 bytes 2
* T EM SYNOPTIC FULL SUN 16:34:09 18/01/1996 & Wave Range: 171 Angstrom >
Obs Name: 171_SSEC.000
> EIT EIT SYNOPTIC FULL SUN 17:49:26 19/01/1996 ¥ Obs Mode: backside e
Fov Position: 0.00,0.00 arcsec =
Fov Angle: -0.31 degrees
* ET EIT SYNOPTIC FULL SUN 18:41:02 19/01/1996 ¥
- oL Fov Size: [1024),[1024] arcsec
- ) 0 o » Spatial Res: 2,629 arcsec o
i EM EIT SYNOPTIC FULL SUN 21:19:38 19/01/1996 EpCanEl .
. Exp Time: 7.100 seconds
¥ o ET EM SYNOPTIC FULL SUN 21:31:26 19/01/1996 ¥ T
Wave List: NfA Angstrom
> M Em EM SYMOPTIC FULL SUN 21:38:47 19/01/1996 ¥
W X g ET EM SYNOPTIC FULL SUN 16:29:59 20/01/1996 ¥
[ LT
* ET ET SYNOPTIC FULL SUN 17:05:58 20/01/1996 ¥ e
IS 5 it s R 1 it
¥ L EM EM SYNOPTIC FULL SUN 17:44:09 20/01/1996 ¥
X M ET EIT SYNOPTIC FULL SUN 18:15:58 20/01/1996 ¥
¥ L Em EM SYNOPTIC FULL SUN 18:54:32 20/01/1996 ¥
EIT SYNOPTIC FULL SUN 19:48:45 21/01/1996

& posuna has logged in at 1:52:00 PM | —— esa
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IVOA standards release through time

IVOA Standards issued per year

.
6 nned

5 0O Updated Standard
4 m New Standard

3 _|

2 _|

1 _|

. N W I 3 B B

2003 2004 2005 2006 2007 2008 2009 2010 2011

30 endorsed standards
http://www.ivoa.net/Documents/
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Reference and acknowledgements

» The IVOA Architecture (Oct 2010)

e http://www.ivoa.net/Documents/Notes/1V International
OAArchitecture/ Virtual
Observatory
Alliance

» Stable since 15t version (Oct. 2010)
» Update foreseen in 2012

IVOA Architecture
» Thanks to all the people who have Version 1.0
participated to the definition and the writing IVOA Note 2010-11-23
of IVOA standards This version:

Yersion 1.0- 23% of November 2010

Latest versions:

Previous version(s):

» Thanks to all the people who are developing Editors

VO services and applications Christophs Arviset
Author(s):

Christophe Arviset, Severin Gaudet
and the IVOA Technical Coordination Group (tcg@ivoa net):
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