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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 Nobeyama Millimeter Array

Nobeyama Radio Qbservatory, NAOJ

* ALMA



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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Planned Data Resources

*+ SKA
» Thirty MetreTelescope
» Giant Magellan Telescope




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
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VO Projects in the world

* 16 countries and a region

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

1 |
1

http://www.ivoa.net/ W
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2 Standardization in [VOA

Query Language to Federated DBs (VOQL)

Access resource meta-data based on the
OAI-PMH

Access Images, Spectra, Catalogues, etc:
SkyNode, SIAP, SSAP, STC, etc.

Unified Attribute Names:
UCD (Unified Contents Descriptions)

Output format: VOTable (XML)

and so on
izé_yxplosion 10
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Schematic diagram of VOs
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Exchange of Meta Data:OAI-PMH

.

Searchable Reglstry

Virtual Observatory Client - ==

oeplemoer £y, £Uvo FFEMEBU S THERFE
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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 |

Z(;'/’\rlv‘lvl | ]



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
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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 (5) Flag atatus

1 1 executeCuery cda harvard edu 2265 = SUCCESS
0.0 SUUCCESS
2 2 storeVWOTakle 0.041 SUCCESS
| Fesults |

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%)
JAPAMESE VIRTUAL CBSERVATORY
September 29, 2006 SFEMEIBME BFHRER
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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 wotable( Wi Table \igmer | | Do lo ad

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

September 29, 2006 SFEMEIBME BFHRER

izé_yxplosion



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,
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Study on Environment around QSOs

5 _l T T T T | T T T T | T T T T T T | T T T T ]
10" ¢ JM.Barr et al. (2003) l E
- @ This work (average)
® This work (each QSO)
{0 ® This work (average for B>0) ‘ * i
; )
_ ! (e 1]
3L » _
10 E e © ‘I E
C L@
- i | L * -.—
g (I
10° F ! ‘ 7 .
: b l |
10' £ .
100 _l 1 1 1 1 | 1 |~"|.| |' 1 1 1 | 1 1 1 .l-l ‘l 1 1 |‘| ‘l |.? 1 | 1 1 1 |‘ | 1 1 1 1 |_
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Interconnected VO Data services In
the World

&




Latest Science outputs

* |AU GA — VO Special Session (SPS3)
— August 17, 18, 21, 22 & 23

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

September 29, 2006 SFEMEIBME BFHRER
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VO Summer School (August)




Work Flow Description Language
(XML tags)

- ETHTERE « FERELT
— <variables> ~ </variables> — <sequence> >~ <{/sequence>
o <variable>ZxERIZED o <command>ZEEEEREIZEDS
o HERH—E XFEH e JL—JALIE
— <invoke> v </invoke> — <for> «~ </for>
o <input>*<output>ZEXKIZLD s BERZIERETIS
- BHETY—ERZEE — <parfor> ~ </parfor>
« NEITURELT - BEREWIEFTTS
— <{command> ~ {/command> - FHHIFE
¢ <input> ~<outpu>ZERITED — <GP - Ui

BPELAWSHEAR—R [CL TR XEENTIO—% iR I 5= DT E#RE
KBPEL4WS = Business Process Execution Language for Web Services
BHEOIVIITY—EREERSE. EHGT70—FRTED,

September 29, 2006 BFEMEEART FHRER
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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 |
(AL



Management of Multiple Servers

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

* In operation on multiple servers

— Monitor and Discovery Service (MDS) server

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

Execute < Available Server Info 1= Job status —Ir

== Confirm Job Completion Analysis Server
(‘ <= Job Completion Info Management Data

P—:Lm uj ‘ I Job submission 1
Client Results
Parallel Executions on Multiple Servers are available
September 29, 2006 SFEMEIBME BFHRER

izé_yxplosion 28



SepLelnper £y, Zuuo TTETHIXWUIA THFRETE

== 4= == )4
NRIEXSIDE XS
_9%:%’?:#&&—/ VM ETdhooaidHoeo0— R EHREEEHMICMDS Y —/\[CHlE

D547 NIRRT LEY —ERDETHFT (URL) Z#2RT 57-H(TMDS H—
NIZEWEDE S, ZORBRITHEDETIITEEIT(Web H—EX),

MDS $—/ IR EIHTH—/NETE-TNBSITORELEELTEY, Th
[CEDEDCITDRANARETHINZHIIT S, PaTDRANTETHS
%‘;;gqﬂb\u SHoROE O Y IIZE>TEALET REL. 9547k
168 Kl o

AT REGE Y —/\BNRADLLEMGE . VA7V MIRANDETEAMIC
MDS —/N\ICHEWEDHE S,

(2

ST FEVNEERHEDT, ERMETITHDTING, U7 DT B IfR#H
HNZRIAS MDS H—I253 ) DI T EHRET 5.
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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



Presentations

* |nvited talks
— COSPAR GA in Beijing (Ohishi)
— |AU GA in Prague (Yasuda, Ohishi)
— ADASS in Tucson (Shirasaki)
— RIKEN (Ohishi)

« Contributed papers
— SPIE in Orland (Shirasaki)

— IVOA InterOp meetings (Shirasaki, Tanaka)
— |AU GA in Prague (Shirasaki)

September 29, 2006 BFEMEEART FHRER
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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,,,

September 29, 2006 SFEMEIBME BFHRER
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ltems to be done

« Complete WFDL / WF execution mechanism
- |AU/IVOA standard

 Distributed Storage to store query/analysis
results

« Secure access to VOs : single-sign-on

e Other Standardizations
— Standard application interface

 Advertisement to Data Centers / Astronomers
— data centers need implement VO interfaces

September 29, 2006 SFEMEIBME BFHRER
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