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Astronomical data are Data Rate

Nobeyama Raio Telescope | ~ 1TB/yr

distributed all over the

Subaru Telescope ~ 20TB/yr

world.

“\ALMA Telescope ~ 1PB/yr

VO enables

efficient data trans teaching material at a
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Current JVO activities

- Implementation of the standard interface of VO

- development of a toolkit for making existing

data services VO compliant (JVO SkyNode
toolkit),

- construction of VO portal which utilizes the
other VOs' data service.

- contribution to the IVOA activity in desighing

the VO query language and SkyNode specification
(VOQL WG)

- VO enabled science using the JVO system



Implementation in this FY

JVO Portal Proto 3 (final prototype)
- SOAP Web Service + Http Get - Tomcat + Axis
» First implementation adapting the IVO standard

Resource Metadata

» Searchable registry > XML DB (Karearea) + WS
» Publishing registry > NVO software

+ IVO standard metadata exchange

Data Service

« STIAP service 2> Servlet

- SkyNode service > WS

- Java JDBC + RDB (PostgreSQL, SQLServer ...)

Analysis Service
- Sextracotr --- Source Extraction Tool
* HyperZ --- Photometric redshift calculation tool
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Example of basic syntax

Catalog Query for the specified region

Select ra, dec, mag_r

From  jvo:sdf.galaxy

Where Point(ra, dec) within Circle((24.3, +5.0), 2.0))
and mag_r < 24

Image Query for the specified region.

Select filter, image
From  jvo:sdf.imageData
Where region overlaps Box((24.3, +5.0, 'FK5'), 2 [arcmin]))



SkyNode implementation on Axis

POST /service HTTP/1.1
;"Selec‘o

</Select>

HTTP/1.1 200 OK
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JVO Portal Architecture

JVO Portal

Java Servlet & JSP on Struts frame work

User Interface Layer

User authentication, Data query form, registry query form, query
result viewer, In’rerfacifor analysis services, ...

" Job Execution Control Layer (" User Data )
Controller || WorkflowGenerater || QLParser || Executer g S’rorage
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)
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Science Use Case 2
QSO/Galaxy

Clustering Study




What we can learn from
the QSO/Galaxy clustering ?

- Origin of the large scale structure

- QSO is a tracer of high density regions in the
universe < hierarchical clustering model

- Comparison between the observation and
theoretical prediction is required.

- Origin of the QSO activity
- Why is the QSO so powerful.
» Test of the galaxy merger model



Work flow for studying the
QSO/6Galaxy clustering

. Select QSO coordinates from the QSO catalog >
Query to the Skynode Catalog Database.

. Search deep imaging data which covers the QSO
regions > Query to the Skynode of Subaru Image
Database

. Create catalog from the imaging data - Invoke the
SExtractor Web service.

. Estimate the distance to the objects around the QSO
- Invoke the HyperZ Web service

. Try Clustering Analysis > Invoke the clustering analysis
web service.




Interoperability
with the other

VO projects
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=7 JVO resources are seen

al | httped fhyvdrastar. leac uk:8080/ aztrogrid-registry /browse. isnMverzion=010&Tvarn Part=ivodbutton=List j () f&&h |k_-.;,

from the AstroGrid

L~ I"H

Asi-:.t-‘-:-G-r
Registry Browser

Yersion: IEI.lIII *i
Find I¥ORMNs including: |j\.rD List |
Browse for another version IEI.lIII -=| List |
| Title | Type \AuthorityID ResourceKey|Updated |Actions
YO Publishing Registry |\.fg:|?{egistr\,f o \publishingregistry |2EIEI4—12—16 |><MLJ Edit
|_'I\='D Publishing Registry |vg:Registrﬁ,r |j1.rc| |pub|i5hingregi5tr}r |2EIEI4—12—21 |><MLJ Edit
|the Subaru/=MM-MNewton Deep Survey (SXDS) Skykode Service |Sn!DpEﬂ5k}fNDdE |juc| ISkynDdefgde |2E|E|4—12—2E| |><MLJ Edit
|Subaru,’><MM—Nethn Deep Survey 01 !jSﬂ:OpenSk\,rNDdeJ |j\.fc| |5k\_,rn|:|dej;’5xds i2EIEI4—12—2EI |><MLJ Edit
s [vr:Organisation ivo ivo |2004-12-18 [xML, Edit
|the Subaru/=MM-MNewton Deep Survey {SxDS) SIA Service Igia:SimpIeImageﬁccess |j1.rD |Siapf5xd5 |2EIEI4—12—2EI |><MLJ Edit

WO Authority lwg: Authority livo null7! |2004-12-21 %ML, Edit




} Data e data for 348, =50 - Mozilla Firefox

D BEE FTW G Jwov-9@ oD AL

DataScope Results for 34.5, -5.0
; Mew Query - DataScope Help - Feedback - Cache date: 2005-03-11 O7:44 UTC

i Hosted at NASAHEABARC
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for analysis
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Your selections are remembered similar to how commercial sites use shopping carts, Re®ources
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Major Multiwavelength Services
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Images {Data in one or more FITS files)
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Analysis options:
Save locally az TAR file
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Service 1S seen
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Sample Queries

ZMatch/Region
ZMatch/Region 2

Three Hode Match
Brown Dwarf Search
MyData xMatch (upload}
Zmatch t.* (upload)
ABELL Xmatch (upload)
Single Hode Querny
Single Hode Join

Hodes (SXDS) SkyNode Service (sxds_skynode)
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RC3 .
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HOWFS
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Login | Clear |

Open LDAP* authentication

* open source implementation of
the Lightweight Directory Access Protocol.



£ O Data Search — Mozilla Firefox 10| x|

JrtbE REE FTW BENG Jeiv-hiB Y-l e

|+ |

JVO Data Search
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JVOQL
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Search Region Y \ 4
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yshirasa Tuji Shirasalq o FriMar 11 01:06:42 J5T 2005




£ O Data Search — Mozilla Firefox
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JVO Data Search

otatus | Eegistry | Search | Eesult|Database | Q50 Search|Image Wiewer|Logout
JVOQL

SELECT cat.®, img.™
FROM jvo.misc.gso weron 2003 cat,
Jvo.smoks. Spost img img
WHEERE POINT (cat. rsj2000, cat. dejzooo)
WITHIN CIRCLE{(189.20625, 62.216111), 0.05)
AND img.format = 'image/fits!
AND dmwg.filter = 'W-C-RC!
AND img.region
COVERLAPS EBOX({ (cat. raj2l0d, cat. dejz0i0o), 0.1, 0.1)

Execute Query

g |EQSOfGaIaxy Search Cataloe/Image Kmatch) '! Dbz Mame: i

Search Region

Target: l get coordinate | glz;}rfdjﬂ (deg]
Coordinates by WOTable;

Select a Select a Table

Service

Service Mame: | Frequently TTzed Tables:

show services l
zhowm tahles | Fleasze select :J

|+ |

User ID User Name {Group Last Login
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Status | Eegistry | Search | Result| Database | Q50 Search|Image Viewer | Logout

Current
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i & Cancel I
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_ COE VOTabl
DES _20050211002202 proc_ 0001 tnercury. cact. caltech edu = 9958 Shcﬁe
i OE VOTabl
OBE 20050311002128 proc_ 0001 cda harvard edu H= 2 885 pn ‘-.-‘Dialje
OF ViOTabl
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- <vt: VOTABLE=
- <vt: RESOURCE type="results">
<yvt:INFO name="QUEEY STATUS" value="OK"/>
- <vt: TABLE>
- 2yt:FIELD ID="cat dej2000" arraysize="*" datatype="char" name="cat dej2000">
<yvt: DESCRIPTION>Declination J2000</v+t: DESCRIPTION>
<fvt: FIELD>
- <y FIELD ID="cat dej2000" arraysize="*" datatype="char" name="cat _dej2000"
ucd="PO5 EQ DEC WATH"=
<yt: DESCRIPTION=Declination (FE3) Equine:=I2000. </xt: DESCRIPTION=
<fvt: FIELD>
- «yvt:FIELD ID="cat 1d" datatype="mt" name="cat1d" ved="IC' MATH">
- <vt: DESCRIPTION=
Eecord number within the ongnal table (starting from 1)
<fvt: DESCRIPTION=
<t FIELD=
- «yt:FIELD ID="cat! z" arraysize="*" datatype="chat" name="catl z">
<yvt:DESCRIPTION=[>*] limit or method flag on z<vt: DESCRIPTION=
<fvt: FIELD>
- <y FIELD ID="cat name" arraysize="*" datatype="char" name="cat name"=
“yvt:DESCRIPTION=Iost common name of the object=ivt: DESCRIPTION =
<t FIELD>=
- <yt:FIELD ID="cat not_radic" arraysize="*" datatype="char" name="cat not_radiz"~
<yvt: DESCRIPTION=W*Y if not detected i radio</vt: DESCRIPTION>
<fvt: FIELD>
- <vt:FIELD ID="catn rah" arraysize="*" datatype="char" name="catn rah"~
yt: DESCRIPTION=[AOE] Apprommative/Optical/Eadio postion<it: DESCRIPTION =
<ivt: FIELD>=
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VOTable Viewer AR SR E L

status | Eemstry | Search | Eesult| Database | D50 Search|Image Viewer|Logout
Obs. Mame : CBS_20050311002654

Froc. Mame : proc_0001 Download FITS file

Show Selected Images ] Rezet |

#  check  download VOXAmage Title POS EQ RA MAIN  POS_EQ DEC MATN VOX;

EA DEC utl
0 I Download CEAR WEBTLA 8267762 22091148 httpfivearw. darts isas. jasa jpfdevelop
1 L wenload CRAR 1 83 637555 22 D00168 httpfivewrwe darts 1sas jaxa jpfdevelog
2 r Download th‘l i C k LO 83 6003? 1_ h e F]I(Hrn's i mage hittp:ffwrwrwe. darts isas. jaxa, jpfdevelog
2 r Download CEAB 3 8371182 219559514 hittpfivewree. darts isas, jasa. jpfdevelog
4 I Download CELAB 7 82586611 21 972383 httpfivewrw. darts isas. jaxa jpfdevelog
5 I D URL L'IF@ ‘r‘e‘r r‘ ievewfhk‘e FI TS] dﬂ"'a H bty fiwrwrw. darts.1sas. jasa. jpfdeveloy
) r Download CEAB II 836380146 22. 045285 http:Hrwrwrwe. darts 1sas. jaza, jpfdevelog
7 r Download CEAB I M2 82605721 21 972567 httpfivearee. darts isas. jasa. jpfdevelog
8 [ Download CEAB T M3 82601051 22 055157 httpfivewrw darts 1sas jaxa jpfdevelog
9 r Diowenload CEAE IT N4 83307243 21.921917 http:ffwrwrwe. darts. 1sas. jaxa. jpfdevelog

10 I’ Download CEAR IT M5 83.?83858 22085003 httefwrarw. darts isas. fasa. il develor ™
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Image Viewer

otatus | Eegistry | Search | Result| Database | Q50 Search |Image WViewer | Logout

MName {rigin Scale {Contrast
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JVO Searchable Registry

otatus | Registry | Search | Result|Database | Q50 Search|Image Wiewer|Logout
Key word search

( |F'.ND | Jkevword zearch l

o ) Register Remove
Registri Data S H t
egisiries FrEyIven bk Metadata Metadata

registries I data zervices - fEEIStEF Femoye

Get Service Infomation by Ide ifier

!wu:u.ffwn,-’skvnndeu’sxds \ eetResource l
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Registered Services

otatus | Eegistry | Search | Besult| Database | Q50 Search|Image Wiewer|Logout
select i welect the checked service and go to the search page.

No.  Check D Title Type A&EL“ Country

Idore ; e

4] L —Inf-::- Cralaxy Ewolution Explorer skylode JEL =

More : .

1 o Tufo The Hubhble Deep Field South skyllode TJEL =

More : B=

2 L) Tufo The Hubhle Deep Field Morth mlyllode TJEL =

More e

3 o Tufo Deep Lens Survey skylode TTEL =
M THIET» EEFEEENCE

4 s o, CATALOGUE OF BRIGHT SkyNode URL E=

2 GALAXIES

Ilore Two Micron A1 Sky Survey e

f“ Taar, ——

] ik (OMASS) skylode TTEL —

dore : : e

& £ Tufo Infrared Astronomical Satellite mlkytlode TJEL =

Idlore IEAS PSCr Eedshift Survey =

' e .

7 s Sutalon slkylode TJEL ==

g s D et Sleytlode URL =

the Subar 20N -MNewton
9 = Deep Survey (3XD3E) Skwllode TJEL L
e slyllode Service
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U Tnfo Filter i SLAE UL =
Iore SBASS All-Sky Quicklook e
f“ R E —7
e Info Image Service Sl = —
Idore IMEZ: The ITE Hewly o
i Info Extracted Spectra ALE -
73 £ % ASCA BIA Service sLAP UEL ®
Idore L : .
74 o E TV Publishing Eegistry Eegistry TJEL ®
Ilore HCE4A Eadio Astronomy : -
. B .
7 ik Tennming Reglstry Eegistry TTEL —
Idore Ilinnesota Automated Plate :
r el
76 Tofs Qi Eegistry TJEL unknown
Idore . :
#] L) E CADC Eegistry Eegistry TJEL unknown
Ilore L : :
7e L E A ST publishing registry Eegistry TJEL utiktiotw
Ilore
23 £ E source-Extractor nknown UEL unknown
Idore
w E HyperZ Thlenown TJEL unlenown

zelect | Sele
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QSO-Galaxies Search

otatus | Eegistry | Search | Result|Database | Q50 Search  |Lmage WViewer|Logout
= Cuery | Catalog | Photod

Data Search

Search |

ID for your gquery

Observation Marme |

Region
R4 [iso.206: [deg] Dec: 5221611 [deg] Radius: [0.2 [deg] Image Size: [o [atcmin)
Brightness Redshift

Y mag between |1 0.0 [mag] and [20.0 [mag] =z hetween |IZI.IZI [mag] and |2.IZI [trag]
QSO Catalog Search

Service For Q50 | Iivn:r";’ivm’misc Table For @50 | Iqsu:u veron 2003

Image Data Service Search

Service For Image I livo: / /jvo testfemoka Table For Image | !sl:u:am ime

Search |
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QS0O-Galaxies Search

otatus | Eegistry | Search | Result|Database | Q50 Search  |Image Viewer|Logout
=» Query | Catalog | Photo

J Source Extraction

select Query Hesult
Select | Femove
(Jbs. Name select Remove

QS0 _SEARCH 20050303163451 I i
QS0 _SEARCH 20050303164209 r [
QSO _SEARCH 20050302224651 r [
QSO _SEARCH 20050311011112 r |

Select | Femove

User ID User ame {Group Last Login
yshirasa Tujt Shirasala vo Foo Mfar 11 01:06:42 I5T 2005

Total memory = 77684k B Used momory = S39088kE (76%)
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Source Extraction

select Query Hesult
Select ‘ Femove
Obs. Name Select Remove
o0 SEARCH 20050203163451 I N
e SEARCH 2005030321464209 I I
o0 SEARCH 20050202224651 I N
a0 SEARCH 20050311011112 I r
Select ‘ Femove |
Ohject List for QSO _SEARCH  20050303163451
Create ‘ Shnw‘ Reeister |
. Create Show
Ohject RA Dec Band Image Catalog Catalog Catalog
12 36 +52 Image sextractor/ 1. cat
ED1.174 479 09 40 W10 = r -
12 36 +é2 Image sextractor/Z cat
ED1.174 47 09 40 W-oZ-RC = & -
12 36 +52 Image sextractor/0 cat
ED1.174 479 08 40 W-J-B = r -
12 36 +é2 Image sextractor/3 cat
ED1.174 47 09 40 W-I-W = ‘& -
12 36 +52 Image sextractor/d . cat
ED1.174 479 09 40 W-S-F+ = r -

Create ‘ Show ‘
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Image Viewer

otatus | Eegistry | Search | Besult| Database | Q50 Search|Image WViewer|Logout

Name Origin Scale {ontrast

wnage 1 Ihtto/ Ahete. mtk.nac hust tin = 0.0 max = 655350 auto = true

Scale : |hist Bg. 'I

Iautu:u "l
Contrast : tnin = IIIIIII_

Max = ;EEEEE.U
Submit |

VOTabhble : |catalng -'*i
Cverplot |
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