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Data Resources in the World

+ ESO VLT @ Paranal
» ESO telescopes @ La Silla

» Telescopes in Mauna Kea
Subaru, Keck, JCMT, CSO, SMA,,,

» Telescopes on board satellites
HST, GALEX,,,,
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Data Resources in NAOJ

» Subaru 8.2m Optical-Infrared Telescope
* Kiso 105cm Schmidt Camera

» Okayama 188cm Optical Telescope
* Nobeyama 45m Radio Telescope

* Nobeyama Millimeter Array

* Nobeyama Radioheliograph

-+ VSOP
. VERA Tigy&ma Millimeter Array

* ALMA



Data Resources in JAXA/ISAS

+ ASCA X-ray astronomy satellite
+ YOHKO solar physics satellite
* Ginga X-ray astronomy satellite

* HALCA VLBI satellite gy
- Geotail geomagnetosphere satellite [

+ Akebono aurora observation satellj
* ASTRO-F Infrared satellite '
+ ASTRO-E2 '
« SOLAR-B
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ALMA Project




Data Productivity

 Nobeyama Radio :~1TB/yr
* Subaru@Hawaii :~20TB/yr
 ASTRO-F(will be launched)

:several 100 GB in total
« ALMA(planned) :~PBl/yr

Flood of excellent data (survey data)
Digitized & Archived
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Astronomy based on Archives

— large fraction of astro-papers based on
archives

— HST archive use growing faster than
archive

Gbytes/Day

Already more retrieval than ingest!
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Data Rate

Too hard to collect and
analyze whole data.
Need Cat’s help

~1 TBlyr

~ 20 TBlyr

~ 1 PBlyr

Accelerate astronomical
research, and sufficient

-\_\_\_\_

time for resear_g!'l itself I! virtyal observatory -,

-
e

Accessible from anywhere
at any time




VO- New Research Infrastructure
in the 21st Century

A collection of integrated
astronomical data archives and
software tools that utilize
computer networks to create an
environment in which research
can be conducted.

http://www.encyclopedia.com/html/v1/virtobserv.asp
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International Endorsements

+ JAU XXVth GA Res. (2003 Jul.)

« OECD Rec. (‘04 Aug)

— place archives that may be accessible
via internet

— provide adequate funding as long-term
Issues

July 19, 2006 NAOC China-VO Seminar 10



IAU XXVth GA Res. (2003 Jul.)

Recommends

1.  that, data obtained at major astronomical facilities should, after a
reasonable proprietary period in which they are available only to
observers or other designated users of the facility, be placed in
an archive where they may be accessed via the internet by all
research astronomers. As far as possible, the data should be
accompanied by appropriate metadata and other information or
tools to make them scientifically valuable,

2. that, such data should not be subject to intellectual property
rights. The form in which data are made available, and the
subsequent processing of such data, may be appropriately
protected by copyright laws, but the fair usage (including
educational purposes) of the archive data themselves should not
be subject to restrictions,

3. that, funding agencies provide encouragement and support to
enable data produced by astronomical research that they fund to
be deposited, after some proprietary period as defined above, in
recognized data archives which provide unrestricted access to

July 19, 20fa€se data. NAOC China-VO Seminar 11



OECD Rec. (‘04 Aug)

Recommendations:

New projects and facilities must take the data
management, storage, maintenance, and
dissemination into account at the earliest
planning stages, consulting potential users in
the process. Agencies and governments
should consider adopting the IAU resolutions
as the basis for progress in this field.
Agencies should recognise that this is an
important long-term issue and should co-
ordinate plans, provide adequate funding on
a long-term basis, and support development
and maintenance of the needed infrastructure.
Agencies should encourage broadening of

existing VO collaboration into a fully
W irdPresentative gIobaraCHity. 12



VO Projects in the world

* 15 countries and region

* International Virtual Observatory Alliance (IVOA)
Standards to interoperate VOs

« Japan — Language to access
federated DB Ast “

July 19, 2006 NAO
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Portals, User interfaces, Tools
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-3 Standardization in [VOA

* Query language to distributed DBs (VOQL)

* Meta-data: contents, protocol to interchange
based on OAI-PMH

» Protocols to retrieve images, spectra, and so on
SkyNode, SIAP, SSAP, STC, etc.

* Unified attribute names in DBs
UCD (Unified Contents Descriptions)

* Qutput Format:VOTable (XML)
incorporates FITS

e etc

July 19, 2006 NAOC China-VO Seminar
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IVOA Interoperability WS

July 19, 2006

NAOC China-VO Seminar

Twice a year

Discussions
toward
standardization

Human
network as a
basis for cyber
network
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Interconnected VO Data services In
the World







« VO-China

— VOFilter : VOTable > |

OpenOffice data

— VOIMPAT : Image
processing and
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analysis tool
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« VO-India
— VO-Plot: to plot
contents in VOTable
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Workflow Description Language

Schema Diagram of Workflow Description Language

—— |
For

LoopControl
<abstract>>

Control
<<abstract=»

1 <<roothode>>
Process

<sabstract>>

ol

Variables
0“* 1
Variable

1
<<abstract=>

1

<abstracts> ConditionControl

SeguenceActivity Ba5| cActivity <abstract»>>
:" ActlwtyContamer
if| | Switch
Seguence | Flow ! 1
Script Command | | invoke 1 " ' Q 0..1
Then | Else | Case || Otherwise

0.

Ay

[

Output
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Based on BPEL4WS

Variable definition

Controls (Loop,
Condition)

Parallel execution

Invoke external
services

Invoke built-in Java
Classes
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Management of Multiple Servers

 Data Analysis services under JVO
— SExtractor (Image — Catalog)
— HyperZ (Catalog — photometric redshift)

Execute

|
=

=l

Client

* In operation on multiple servers

— Monitor and Discovery Service (MDS) server

JVO Portal MDS Server Analysis Servers
# of Jobs
Service Request E CPU load —_— |

<« Available Server Info - Job status

== Confirm Job Completion Analysis Server

<+ Job Completion Info Management Data

‘ I Job submission 1
Results

Parallel Executions on Multiple Servers are available

July 19, 2006 NAOC China-VO Seminar 21



Schematic diagram of VOs
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JVO Query Language (JVOQL)

JVOQL is designed as a prototype of VO Query Language.
Characteristics of the JVOQL:

* SQL based Query Language

* Query Language for the distributed astronomical DB.

- Can search and retrieve observational data as well as
catalog data

» Upward compatible with the ADQL and STAP syntax.

» Scalable syntax structure. Very simple core syntax and
extension syntax packages.

July 19, 2006 NAOC China-VO Seminar 23



JVOQL Syntax Requirement 1

» Unified query language for both the catalog and observation
data such as image data, spectrum, 3D-cube, photon list ...

- Parameter query (SIAP) can be replaced by SQL thinking
that the parameters are columns of a relational table.

- Observational data or pointer (URL) to retrieve the data
is also a column of the relation table.

http://jvo.nao.ac.jp/imageData?Pos=24 54&Size=0.2&format=VOTable

Select imageURL, ...
From naoj:imageData
Where pos=Point(24,5) and size=0.2 and format="VOTable'

sy 19,200008" , “size”, “imaegWRl'sarevirtual columns. 2



JVO SkyNode Architecture

» Apache Axis and Tomcat are used for
implementing the VO standard interface, and
Globus Toolkit is used for an optional 6rid
interface.

JVO Portal

* Four kinds of query languages are converted to
java class SelectSQL and query is executed
through JDBC-like interface.

* Query results is obtained as ResultSet, and
table data is formatted to VOTable or CSV file.

J2udajut

JVO SkyNode

______________________________

JVOQL | Grid .
i . :4—
. __GTK 3 (optional) | SelectsQU ¢ =
Translator —
JDBC for
JVOQL || HTTP/SOAP 1 Query Executer | | syyNode JVO
ADQLx Lo Formatter SkyNode
ResultSet| “~DBMS ~
| HTTP/Parameter |, getMetadata()
70 Tomcat NAOC China-VO Seminar 9;2?;?;2%0 25

getJpeg()




Development of JVO Skynode Toolkit

JVO Skynode :

- can accept ADQL-x over HTTP/SOAP, STAP over
HTTP/Parameters > VO compliant,

» can accept JVOQL over HTTP/SOAP and 6Grid
(experimental) . > functionality test of JVOQL,

- returns VOTable, CSV file and FITS file,

The JVO Skynode toolkit is intended to be used as an
wrapper for existing data services to become VO compliant
- easy and quick implementation of the skynode interface
on the existing system.

July 19, 2006 NAOC China-VO Seminar 26



|_] Identity metadata
D curation metadata

title

short_name

identifier

publisher
publisher_id

creator

creator_logo
contributer

date

version

contact name
contact_email
service_interface_url
service_base_url
service_http_result
service_standard_uri
service_standard_url
service_msr

Resource Metadata

string
string

URI

string

URI

string
URL
string
string
string
string
e-mail address
URL

URL

MIME type
URI

URL

float,decimal degrees

| | service metadata
| | content metadata

ucd string

unit string

datatype string

width int

precision string

arraysize string

identity = curation service content column
catalog O @) @) @) X
table @) @) @) @) X

column, @) ©) @)

July 1J, cUUU
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subject

description

source

reference_url

type

coverage_spatial
coverage_region_of regard
coverage_spectral

coverage_spectral bandpass
coverage_spectral_central_wavelength
coverage_spectral_ minimum_wavelength
coverage_spectral maximum_wavelength
coverage _temporal_start_time
coverage_temporal_stop_time
coverage_depth

coverage_depth_unit
coverage_object_density
coverage_object_count

coverage_sky fraction
resolution_spatial

resolution_spectral

resolution_temporal

content_level

facility

instrument

format

right

na-VO Seminar

[ ] column metadata

string,list
string,free text
string
URL
string,list
string
float,decimal degrees
string,list
string, list
float

float

float
string
string
float
string
float

int

float

float

float

float
string,list
string,list
string,list
string,list
string
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Exchange of Meta Data:OAI-PMH

Searchable Registry
S .
',_. Publishing Registry

i | ﬁ-!i-; -_'Tu
ﬁﬁ:-‘-‘-".- en B '__ { =

Virtual Observatory Client e e

JUly 19, £ZUuo NAUVULU LNina-vu seminar 40



JVO s seen from the UK VO

July 19, 2006

AEtrnGrn:IREglsu",l AstroGrid

5-1-.
Home
Admin

IWVORN
Lookup
Browse
Quary
Keyworo
uery
Enter
Resource

Registry Browser

Version: 0.9 =
Find IWORNs including: jvo |} List:

Browse for another version 0.5 List

Title Type AuthorityID ResourceKey|Up
b ] | 200
Publizhing v Registry o {publishingregistry 16
Raglstrr | | |
VO 200
Publishing v Registry §ivo | publishingregistry 54
Registry i i
thi
Subaru/¥Me-

MNewton Desp 200
Survey sn:OpanSkyNode Jvafskyneds  suds 20
(SXDS)

SkyMode

Service

Subaru KM- 200
Mewton Desp | jsn:OpenSkyModel tvo/skynode]  fisids 20 i
Survey 01 |

VO vriOrganisation o jvo Zlgﬂ
the

Subaru/XMi-

m Deep siz:Simplelmagefcoess fvo/sep suds égﬂ-
(SXDS) SIA

Service | | |

ﬂnﬂmnﬁ |va s Authority _f:l :null?! %‘Eﬂ
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Elapsed time to querying US VOs

wavelength | Syrvey |server time
name (sec)
X-ray Chandra | cda.harvard.edu 1.715

Infrared |2MASS | mercury.cacr.caltech. |3.536
edu

Radio VLA adil.ncsa.uiuc.edu 7.115

Best Records -- Some servers may be overloaded from time to time

July 19, 2006 NAOC China-VO Seminar 30




AstroGrid Workbench

|AstroScape It @B|

File History Help

1. Search | Radial | Hyperbolic | Services
= Position or Object Name

[04:38:38.6.00,+25:35:45.00 |
Search Radius (degs™) [Faint Images of the Radio Shy)
9" |+00ne00.00 |

) Degrees ® Sexagesimal
Images

Spectra

Catalogues

Qm

2. Navigate

@ To To Tap

Clear selection

[EXOSAT Master Obsendation )

SIAF service forthe INT

(NCSAAstmnomy Drigital Imagej

[ The IRAS Sky Suneey Atlas)

Catalogues

First DEMIS |-band

[The IRAS Sky Suney Atlas]

Search Results |

3. Process

Chandra Observations

View spectra in VOSpec . dﬂ'ﬂ_ MNCSA Astranomy Digital Image]

File Edit Help
Data Discovery | Workflows | Advanced |

Al

INT wide-fiald survey: SLAP

2MASS All-Shy Quicklook MASE All-Shy Cuicklook

AstroScope HelioScope Aladin TopCat VisivO

YOSpec

@ & zzz [ O @
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VOSpec: SSAP viewer

EEX]

Cesa

Wirtuval Observatory

“u EDIT : "4 Aa 5 i [T = | = Vil
dE AR RRHECIE DR R
Wave Unit  Log Seale Target M1 Ra |236332082 | Dec |+22.0144722 | Size | =
THGIon |v E
VY0OSpec Spectra Viewer
Flux Unit 1e04 - T T T | e id p| T T —T T T T
1o03 | |
__1edz | |
Redshift (000 | [ E
= 1eld 1 il
m
| (£ 1] | m
bommie S 1e00| 4
=
=1e-01 L |
i
1e-02 | E
1e-03 L i
40 6.0 8.01e0q 20 40 B0 8.01e02 20
Wavelength (micron;logaritmic)
D ISC 3WE01 Speckrum Target: CRAE #44 -

i. Wiawe -

|:| IS 3'WE01 Specirurm Target: CRAE #34

|:| ISC SWS01 Spechram Target: CRAR #2484

IS0 5WSe1 Spectum Target: Crab 1A

-

Display H Reset ‘
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JVO Searchable Registry (lkeyword Search)

status | Registty | Search | Wotldlow | Eesult | Database | Q50 | DataViewer | Link | Memoryhfontor | Logout
= Keyword | Advanced | Adtun | Publishing

aptical | aMD v | [ Keyword Search | [ Get Al
User 1D User Name Group Last Login
ohishi Masatosht Chishi v Mon Jan 23 19:56:18 I5T 2006

Total memory = 109363kB Used momory = 40430kE (36%)

SJLIED

JAPAMNESE VIRTUAL CEIERVATORY

July 19, 2006 NAOC China-VO Seminar
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Service Search Result

otatus | Begstry | Search | Worldflow | BEesult | Database | Q50 | DataViewer | Link [ MemoryIomtor | Logout

| Select Servicels] | Select the checked service and go to the search page.

No.

3

Check 1D

4

T B

[

Iore
Info
Iore
Info
IMore
Info
Iore
Info
MMore
Info
Iore
Info

Title

Deep Lens Survey

Phototmetric Optical Stucture Survey
TTamg Multrwravelengths

HET trans-Meptuman Objects Search

field inages

HET Hubble Deep Field

H=T Hubble HELTX Obzervations

The Spitzer Wide-area Infrabed
Estragalactic Survey

| Select Servicels] ] melect the checked sernce and go to the search page.

User I}
ohishi

User Name

Masatoshn Chishi

Group

NiLe)

Last Login
Mon Jan 23 19:56:18 I=T 2006

Total memory = 109363kE Used momory = 42 785kB (39%0)

Type

slyldode

sloyllode

SIAR/SS AP

SIARSSE AP

SIAR/SS AP

SIARSSE AP

Access

Country



JVO Simple Data Search

status | Eegistry | Search | Worldlow | Besult| Database | Q50 | Data'Viewer | Link | Memorybfomtor | Logout
= simple | IVOOL

Find Data Service

. A vl Search Service ]

Region Selection Criteria

Object Name
_ [ Mame Resolver I
Coordinate Frame Size nnit Shape
J2000 v | | deg b box zize w |

Selected Services

service 15 not selected

User IT} UUser Name Group Last Login
ohishi Ifazatosht Ohishi o Ion Jan 23 15:28:14 I5T 2006



Service Search Result

wtatus | Eemetry | Search | Worldlow |Eesult | Database | Q50 | DataViewer | Link | Memoryhlonttor | Logout

| Select Servicels] | Select the checked service and go to the search page.

No.

8

Check

[

EE) IS ST O | [ S [

A

1D

More
Infio
Mlore
Infio
More
Info
More
Infio
More
Info
More
Infiy
More
Info
Mlore
Infio
More
Infio

Title

W -Iewton Science Archive Cpen
skylode

Eozat

Eozat

MW -Tewton Science Archive Cpen
skylode

ASCA Skylode Service

Canadian MNetworl: for Observational
iCosmology Inage

Chandra ¥-Fay Chservatory Data
Archive

W -Dewton Archive Interoperabaity
mystem

EOSAT Al Sky Survey

| Select Servicelz] | Select the checked service and go to the search page.

Tvpe

ShyMode

skyMode

kv ode

skyMode

shyMode

SLAPGLAT

SLAP/S5AT

SLAPSESAT

SLAPMSSAT

Access

Country

|'-_E:5

il
=]

|"_E‘5

=

e
|
==

unknowt



JVO Simple Data Search

otatus | Begistry | search | Workflow | Result| Database | Q50 | DataViewer | Link | Memorybottor | Logout
= Sinple | TWVOOL

Find Data Service

H-ray | aND w || Search Service ]

Region Selection Criteria

Object Name
rab [ Mame Resolver |
Coordimate Frame Size unit Shape
93.633212 22.014460 |  |Jzooo w| ldee  w box size v |

Selected Services
Chandra X-Ray Observatory Data Archive

hityffeze harvard eduw/cda

table name Data Selection Query Condition Submit Query description

Tl A Data | | Condition | | Search |




Workflow Status

status | Begistry | Search | Worldlow | Eesult| Databage | Q50 | DataViewer | Link | MemoryMontor | Logout

= All | Detal

Wotkdflow Wame : worle 20060122185355073

Activity Name Host Flapsed Tune (s) Flag Status
1 emecuteCuery (0.0 waltihg
0.0 waitihg
2 storeVOTable (.0 waiting
[ Cancel ] [ Fesults |
User ID User Naine Group Last Login
ohishi Masatoshi Chishi Bie) Mon Jan 23 18:28:14 J5T 2006

Total memory = 21992kB Used momory = 37743kEB (41%)

LIS

JAPAMESE VIRTUAL CRIERVATORY

July 19, 2006 NAOC China-VO Seminar
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Worktlow Status

otatus | Begistry | Search | Wotldlow | Eesult | Database | Q50 | DataViewer | Link | Memoryhomtor | Logout
= All | Detadl

Worlkdlow Mame ; worke 20060123185352073

Activity Name Host Elapsed Tune (s) Flag Status
1 1 executeCuery cda harvard edu 2265 = SUCCESS
0.0 SUUCCESS
2 2 storeVWOTakle 0.041 SUCCESS
| Rezults |
User ID User Name Group Last Logmn
ohishy Masatosht Ohishy L Mon Jan 23 18:28:14 JTET 2006

Total memory = 91992kEB Used momory = 35776kE (38%)

LD

JAPAMESE VIRTUAL CRSERVATORY

July 19, 2006 NAOC China-VO Seminar



Workflow Results

otatus | Eemstry | Search | Wotldlow | Eesult| Database | Q50 | DataViewer | Linke | Memorybdomtor | Logout
= Wotlflows | Eesults

Wotkdflow Matne  work 20060122185259073

File Name File Type Action

result wotablel WOTable | viewer | | Dawnlaad

User I User Name Group Last Login
ohishi Ilasatosht Ohushi L Mon Jan 23 18:28:14 I5T 2006

SLIDD

Tatalinsnion = 9100 B Ted rstion = e R sy e ARt

July 19, 2006 NAOC China-VO Seminar



VOTable Viewer

Status | Remstry | Search | Worldlow | Eesult| Database | Q50 | DataViewer | Link | MemoryMonttor | Logout

Worldflow Mame

File Mame :

worke 2006012318555%073

result wotablel)

I_ data wiewer |[ Feszet H WO Table download ]

T
Ir
T

check

download

Diownload

Download

Download

Download

Diownload

VOX:Image Title

Ohiject

Crab IMebula

Crab Mebula

_rab Mebula

Crab IMebula

_rab IMebula

VOX:DateObs
DATE-OBE(TT)

Tue Jan 27
01:1143 EST
2004

Tue Jan 27
TS EST
2004

Tue Jan 27
01:1143 EST
2004

Tue Jan 27
DTS5 EST
2004

Tue Jan 27
01:1143 EST
2004

POS FQ RA MAIN
RA

B3 63333333333333

83 533333333333353

B3 63353353333553

B3.63333353333533

B3 633333333333533

POS EQ DEC |
Dec

52 (11444444444,

2201444444444

22 01444444444,

22 (1444444444,

22 (11444444444,






Workflow

otatus | Eegstry | Search | Worldlow | Eesult | Database | Q50 | DatalViewer | Link | Memorybdonitor | Logout

Upload your workflow | Upload |
&8 |

Edit “'l:ll‘ld'll:m'[ Execute ] [ clear ] l Seguential Cuery I l Brown Dwarf Search #1 H Brown Dwarf Search #2 H G50 Study I

<?xml version="1.0" encoding="UTF-8"7>
<Workflow xmlns="http://jvo.nao.ac.jpfworkflow/v0.4" xmlns:xsi="http:/ www.w3.org/ 2001/ ZML3chema-ins

{!__ b i i i i i i i i i i i i i i e —_
< !l—— Segrch for Brown Dwarf candidates ——>

<!— 01, 3implest Case —-=

{!__ b i i e e i e e e i e e i e e e i e —_

<namerIequent ialuer v</ hawne >

<gauthor>M. Tanaka</author>
f<identifierrivo://Jvo.nao.ac.jp/workflow/ Y. 3hirasaki/Sequentialouery</identifiers
<create daterZ006/01/22 00:20:00</create datex

<update date>Z006/01/22Z 00:20:00</update date>

<dezcription>Query to Mutple Data Services</description:

<gtatusswating</statuss>

<variables>

<wariable name="queryl"™ type="Itring">
<waluerx3ELECT + FROM ivo:/fcxc.harvard.edu:cds WHERE region = BOX( (§3.633212,22.014460), 0.2
<fvariskbles

<wariabhle name="gqueryZ"™ type="Itring:
<value>3ELECT ra, dec, dered z FRON ivo://Jvo/sdss:photookhijall WHERE FRegion('Circle Z0. 0
</fwariablex



Edit wurl-:ﬂnw| Execute ] | clear ] I Sequential Cluery ] [ Brown Dwarf Search #1 ] | Brown Dwarf Search #2 || QS0 Study |

<ocomand Xsi:type="bulltin®™ proc name="nonsmwe" name="executeQuery™:
<activity status:
£atatusrwating</atatus:
{Elapsed_time}ﬂ.D{felapsed_time}
< logrnone</ loogs
{Errnr_infnbnnne{fErrnr_infn}
</activity status>
<lnput:
<varRefrgqueryl</wvarFef:>
</ input>
<output>
<yvarBefrresultl</varRefs
</ outputs
<,/ connandr

<oommand Xsi:types"bulltin®™ proc name="noname" names"executeluery>
<activity status>
<gtatusrwating</status:
{Elapsed_time>ﬂ.D{felapsed_timE}
<logrnone</ logs
{Errnr_infn}nnne{fErrnr_infu}
</activity status>
<input>
<yarBefrogueryz </ varFEef>
</ inputs
<outputs
<yvarBefrresulctZ</varBef>
</ outputs>
</ cormand:

£
Overview of wurl-:ﬂuw| Update |



Workflow Status

Status | Begistry | Search | Workdflow | Eesult| Database | Q50 | Databiewer | Link | Memorybomtor | Logout
= All | Detal

Worldflow Name  worle 20060123200255167

Activity Name Host Elapsed Tune (s) Flag Status

L

1 executeOuery (.0 wWaiting

(.0 waititng
2 executeluery (.0 Waiting
3 executeluery (.0 Waiting
4 executeJuery (.0 Waiting
5 executeluery (.0 Waiting

l Cancel | Fesults |

User ID User Name Group Last Logm
ohizhi Ifazatoshn Ohishi [ve Ion Jan 23 12:26:18 TET 2006

Total mmemory = 109363kE Used momory = 42106kEB (44%%)

SIS

JAPAMESE VIRTUAL CREERVATORY



Workflow Status

otatus | Eemetry | Search | Worldflow | Eesult | Database | Q50 | DataViewer | Link | Memorybdomtor | Logout
= All | Detail

Workdflow MName - work 20060123200255167

Activity Name Host Elapsed Tune (s) Flag Statis
1 executeCuery cda hatward edu 1.95 E SUCCESS
0.0 SUCCESS
2 exmecutel Juety Vo nac ac. i 2.14% % SUCCESS
(.0 SUCCESs
3 executeQuery pmaiso vilspa esa es 4 632 M_ SUCCESS
G
0.0 SUCCESS
4 execute uery www. cado-coda lua-tha nrc-core. gooca 0.0 I*I ExeCUtng
0.0 waiting
5 executeCuery 0.0 walting
| Gancel | | Results
User ID User Name Group Last Logm

ohisht Masatosht Olush T Mon Jan 23 19:56:18 J5T 2006



Search for Gravitational Lenses
produced (?) by Cosmic Strings
« SXDS data observed by Subaru

* Query results were obtained less than 5 min,
displaying SEDs

* |t has been proven |
that VO can
accelerate

researches.

July 19, 2006 NAO, | NS




Cosmic String Search Result

=T P4 AEEW) AT H)

ZrAIE) RRE FHY BEGE Fuow-C0)

&= Tk BFwsw— %.ﬁéd Hat Metwark £3Suppart BShop £5Products E3Training

a0

r;: Q @ O ._[% hitp:f7hete-8080/jvop2/DataviiwerHile= | EE=d 4:14‘0 ‘

Y

Logon| Status| DB Search| Search| Analysis| Display

CosimcStringSearchResult
Cosmic String Search Result
User = yshirasa Current Observation Name = hete

Total memory = 266469kB Used momory = 12796KkB (4%)

_Summary
COSMIC STRING DETECTED

Figures
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Study on Environment around QSOs
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July 19, 2006 NAOC China-VO Seminar 49



Discovery of a Brown Dwart:
SDSS/2MASS

2MASSW J1217-03

A methane (T—type) dwarf in the constellation Virgo

The near—infrared view The optical view

2MASS Composite JHK Atlas Image Palomar Digitized Sky Survey

Al Burgasser (Caltechi, LD Kirkpatrick (IPACCalechn M Brown (Calech),
LA Reid (L Penng, JEGizds (LU N assk C.C Dabn & 106G Maonel (USNO, Flagsiall),
LA Bewchman (PL L FELiebert (Arizonat, AL Coten (IPACCaliechy, MUE.SKrotskic (L Mass)

-
i
N ALL-SKY Pl 2NLASS Project is a collaboration between the Unaversity of Massachusents and IPAC




Detection of MANY Type Il Quasars

(NEWS RELEASE ) Virtval observatory discovers missing black holes ' 3

ey

L 'HUBBLE

Ervpeu Space Agency Infermalion Cenfr

HEIC 0409 [,

ARTIST"S IMPRESSION

@esa ( HUBBLE SPACE TELESCOPE )

ESA/NASA, the AVD project and Poolo Padovani




Latest Science outputs

* Aug 2006 — VO Special Session @IAU GA

— 5 days session

« 200+ participants registered already
— ~30 science talks out of ~50
—~100 posters

July 19, 2006 NAOC China-VO Seminar 52



New Moves

 Some VO projects move from R&D phase
to operations phase
— UK, Japan, US, EU,,,

* New VO projects

— Brazil, Chinese Taipel, Blugaria, Tagikistan,
Ireland, Czech,,,

July 19, 2006 NAOC China-VO Seminar
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ltems to be done

 Distributed Storage to store
query/analysis results

« Secure access to VOs : single-
sign-on

» Other Standardizations
— Standard application interface

 Advertisement to Data Centers

— data centers need implement VO
interfaces

VO schools for astronomers

July 19, 2006 NAOC China-VO Seminar 54



VO : basis for EACOA




http://www.ivoa.net/
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