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Supported by

« JSPS
“Core to Core Program” (2004~2009)

« MEXT Grant-in-Aid
“Information Explosion” (2001~2011)

i(-é))xplosion

» National Institute for Informatics

“CSI Program” (2007~ ) J@

NAREGI

 NAOJ
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Data Resources in NAOJ

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

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

* Nobeyama Millimeter Array
* Nobeyama Radioheliograph
- VERA
« ALMA

Nobeyama Millimeter Array

Nobeyama Radio Observatory, NAOJ




S
Data Resources in JAXA/ISAS

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

* Ginga X-ray astronomy satellite
* HALCA VLBI satellite

- Geotail geomagnetosphere satellite B2 o8

* AKARI Infrared satellite
» SUZAKU X-ray satellite
- HINODE



プレゼンター
プレゼンテーションのノート
  


Planned Data Resources

- SKA
* Thirty MetreTelescope

» Giant Magellan Telescope

* European Extremely Large Telescope




Data Productivity

 Nobeyama Radio :~1TB/yr
 Subaru@Hawaii :~20TB/yr
* AKARI (IR satellite by JAXA)

:several 100 GB in total
 ALMA(under construction) :~PB/yr

« LSST (US, planned):~30 PB/yr
(~ 100 TB/night)

Utilization of excellent multi-A (survey) data
Digitized & Archived - Databases

VUV NOft B L eV

January 25, 2010



HBAXET—2FROXXEF

o BUAlT—A, L2l —aT—3DAT
A2 T—BR—=ZAADT IR
« ZHRERNZE, FAILERD LR
s REDEKRTOMETHIT —2ALIE
c RKET—ANLDFHHMEDHER
— FTA TR, T—AA=27,

etc.
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HADRKXT—FN—X

 NASA National Space Science Data
Center — COBE, IUET—% M 2\ B

« NASA Goddard Space Flight Center — &
IRILF—RXBHET 2D LH

* Infrared Processing and Analysis Center —
IRAST—%4 M 1A G

* Space Telescope Science Institute — HST
T —3D >

January 25, 2010 JVOEE = 2010 10



HEDRKXT—ER—X(DDF)

e XHkT—H2R—X — ADS

« CDS (Centre de Donnes Astronomique de

Strasbourg) — X{&HA2OY D nEf,
SIMBADMDEE

19725~

January 25, 2010 JVOiEE% 2010 12



Virtual Observatory (VO)

TOFIAESNE=RXT—3Z&EIL, TD
T—ARA AT - NIE T HEIZRY R FH]
MRAZEATHTHRIESNT-EHIZEE

W\DTH, ECHLTE, RIEHEICERSNT
ICERBAIT A ENTEDMRAU TS

RET—IDMANEBZRHICRITI H &
I2&K2T, RXMEDENEBRZTHIET
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HEOVO7Oo ok

* NVO (USA), Euro-VO (EU), AstroGrid
(UK), JVO (Japan)

* India, Italy, (ESA,) Canada, France,
Germany, Canada, Spain, China

* Russia, Hungary, Brazil, Korea, Australia

VOFEIET HIZEARDEKET IL—T

—> International Virtual Observatory Alliance (IVOA)

January 25, 2010 JVOEEE = 2010
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IVOAIZE THIE#L

« HEIEDBADBKREREEE (VOQL)
e OAI-PMHZRHW=AZT—RI~NDTIERE

e BR, ARNIFMILFORYHLE:
SkyNode, SIAP, SSAP, STC, eftc.

- DBRDEMHZDfE—1E

UCD (Unified Contents Descriptions)
- H71#2=0:VOTable (XML)

FITSZE&

+ 3F
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% Discover Compute Publish Cnllabnratea 2

Portals, User Interfaces, Tools

........................

Virtual

Observatory
Architecture

.............................

......................

‘ HTTE Services

stateless, registeread

SOAR Services

& salf-describing

Grid Services
Z persistent, authenticated

: ) o - FEE
Ui/} | | Semantics (UCD) | visuslizaion | | Srossmateh |
— o L D i ......................................................
I8 . ADS a5 a al | image data mining
% ﬁ_.l E -; : ISle_tlercc: . ....................................................... 4
{ de an | :
NI w | @ SRR | | Virual Data
il CR | I
. Ligital Librany ™ | Workflow (pipelines)
) Cher registries
AWML DCIMETS rr ol | Authentication & Authorization

Existing Data Centers

M"_-,-" SFJEICB storage senvices
I I

zrid Middleware
SRB, Globus, OGEA

Databases, Fersistency, Replication

SOAR, GridFTF

Disks, Tapes, CPUs, Fiber

21



FRRIEVOANDTH1AAE

+ IR—=3IL « VOY—IL
JVO, NVO (Image, Spectra, Catalog)
~ BREY—ILOEUTHL ~ Aladin (I, C(S))
t A[ HE — TOPCAT (C)
— VOSpec (S)
« BERHTJ—IORUF — SPLAT (S)
AstroGrid — Specview (S)
— VOPIot (VOTable)

— VislVO (theory)

January 25, 2010 JVOiEE% 2010 22



- Overview of the JVO Portal Service ~

LDAP
|
| oy
Analysis i)
Servers Auth': &Q&o, =
e© :
*:7 sbpss_ QS
Invoke SkyNode
MDS | 1.0 S
> .. T2mass
Web Service
HTTP Get —-—->
_, FTP — - —>
LDAP - - --->) K¢ ISIAP/SSAP
~ By ther YOs
7~
P.Reg. | -
. —— R > SkyNode
] d gx&qe P. Reg. 0.7.4
= N 1



Iiazatoshi Chishi

d l-’D hisbi
JAPAMNESE VIRTUAL OBsERv aroRy Tet-20070504 e
Top | Beatch | VO Services | Subana | Analysis | Wotkflow | VO Space [Logout]
About Acknowlegement
News . Service Contents

Version 0.2 iz open since
2007-07-01

*

*

*

*

*

Data Search

Quick Seach
Search on a single VO Service

Parallel search on multiple WO
SEIVICES

Zmatch Search
JVOQL Search

*

Subaru

Suptirne-Carn

JVO Space

Home

http://jvo.nao.ac.jp/portal/

24
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Service Search

Eeywrord Search
Category Search
Advanced Search

Astitmomical Tools

mource Extractor
Hypers

Workflow

Workflow Editor [ Seript)
Workflow Editor
Worlcflow Iomitor

Admin

Adtnin
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Astronomical Virtual Observatories

2

Canada VO ML SA

: Japan‘-.-’lil.
' ﬁ Caltech |-
.. MOAD
: 'r B R EREE RN Mo SRR R CEFS EX
More than 4000 resources, inclu

HDS, are accessible

Images, spectra, and catalog data can be retrieved

= -

~ DataGrid ~

BstroGrid

CfA

~ leTscrdHU

HEASARLC

e P |

#

cos

EsO

o

ESALC

s

i

ding Subéru SupCAM and

EodE

January 25, 2010 JVOEE = 2010
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Access to the SuprimeCAM Data

*On-Demand
Mosaicing of images
and calibrations
*Pre-processed
mosaic images are
also accessible

*More than a few
Tera bytes of data

Mostly used/downloaded
from the JVO portal

Jan
uar

y
25,

' l’ D Top | Search | VO Services | Subary | Analysis | Worklow | JVO Space 2
1AFANESE VIRTUAL QESERV ATORY wer 20020119 Ilasatoshi Ohdshi (@shi:jvo)

=» Laocation: Top Page » Bubary » SPCarn

B Suprime-Cam

@ mosaic.sh O cal-flatsh

RA Dec Size ot OBJECT

FILTER |W-.-B |v|

MAX FRAMES | 100 |v| MAX humidity (%)
Date (yyyy-mm-dd) From To

MAX seeing (arcsec )

[ $kip Quality Check [ ] Only Data Retrieval [ | Skip Mosaic
Excluded exposures

(exposure id, comma
separated)

action=recuestlobStatus&jobType=mosaicSoffeet=0& limit=58& days=1& servicelName=all: OK

*_ If ou have any questions or requests on JV0, please contant us at:

ﬁ help_desk@;jv s
¥ :

JVOEE S 2010 ' .




IN

£3 w0 YOTable Viewer

TrAME REE #T
€« -9-Cod

L/

JAPAMNESE VIRTUAL QBSERV
=» Location: Top Page > A

Save | Filter | Metadats

# Search fAround | Sear
< mervice id:
2 table :

* VizkR [Seweh |

® A0S Search

Search

<
T I
5 ]
f
7 [
8 O]
g O
ngnDup check download
T

%3 http://vizier.nao.ac.jp — VizieR Detailed Page — Mozilla Firefox
LB REREE FTW EEG Tuhw-hE w-nd s

@)D VizieR Detailed Page

ASTRIGDOUIGUTS WS TREBILIK

CDS8 - Simbad - WizieF - Aladin - Catalosues - Nomenclature - Bibto - Tiiorial - Beveloper's corner

{ oral Services fﬂ £ # X ARAC fomepase - Catalosue service - Catalos fic - Nemenciature - SMOKA - Bis
outout -

Local Services (in English)  ADAC bomepage - Catalogue service - Caitalog #p - MNomencliture - SMOKA -
DSS et images - DSS wide field - Nobevama RO data - MNASA ADS mirror - Bir ouitout -

If vou hawe any questions on this mirror server, please send E-mail to data_center @ dbc. nac.ac jp.

ChEZ—H— VAT AT BN data_centeri@dbe nac.ac. jp ™

2MASS All-Sky Catalog of Point Sources (Cutrit 2003) (Readite)
The Point Source catalogue of 470892 970 sources. Please acknowledge

-c=10.390361 41331133,

the usage of the 2MASS All-Sky Survey; see alzo the 2MASSE Pages  eg=J2000, rs=0003
(470392970 rows}
Column Valiue Explain
ﬁ Aladin Image Start Afadindava for a view of the optival sky centered on this source
RAJ2000 010390861 des  (ra? Right ascension (J2000)
DEJ2000 +41.331198 des  {dec) Declination (J20007 (dec?
arrhiaj 0.21 arcsec (err_maj) Major axis of position error ellipse
arrhdin 0.18 arcsec (err_min? Minor axis of position error ellipse
arrPA 164 dez  [0,180] lerr ang) Position angle of arror ellipse major axis (E of M)
2hASS 00413380+4119521 {designation Source desigration (Mote 17
Jmag 16919 maz  {m) J selected default magnitude (Note 2
Jemsig 0143 mas  {cmsig J default magnitude uncertainty (Note 37
e Jmag 0143 mag  {_msigcom? J total magnitude uncertainty (Mote 47
Jsnr 84 {jsnr J Signal-to—roise ratio
Hrmag 19.896 maz  (h_m) H selected default magnitude (Note 27
Hemsig 01595 maszs  (h.emsigh H default magnitude uncertainty (Wote J7

27

7
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Access statistics for
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1 TB JVO Portal usage (page recjuest)
since 2008-03-01

others 23,605 (19%)

= subaru 41,692 (33%)
registry 874 (1%)

viewer 28,274 (22%)

yyuouw ; [gy] az1s peojumop [ejo |

search 32,532 (26%)
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File Mode Yiew

Functions

Aladin

Help

Abs Mag [man)
—\..J
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12T
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#0381
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¥: [ ]Log [w]Rev
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Filter
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VOSpec: SED generator

i Y05 p:a_ C : . r;J [El El

Eesa

Virfwol Obswrvatory

EDIT [

E B

e T |§]
L g | Il | | | "h !l H o I Il | |
Wizrve Unit  Log Scale Target |1 Ra |83.5332l383 | Dec |+22.D1dd?22 | Size

|
Flux Uit = = Teld - i 5 1\.'.‘C:‘SF“:'":: SP-GCtraVIE\m?e‘r —1 = . ACCGSS to
_-Jsr 1e03 | :

— Spectral Line

=% 1ed2 | =
e | | Databases
i 2 1enn| ] .
i;:pl;i:_:l:de = I-:gfm-l:ﬂ L ] Vla S LAP

.D Te-02 |
Mo o]0 | T
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Wavelenath (micran;logaritmic)

D IS 5WS01 Spectrurn Target: CRABR #44
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D ISS 5WS01 Spectrurn Target: CRAB #2484

iew IS0 5WS01 Spectrum Target: Crab 1A

Display || Reset | 30
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VO-enabled Papers

SAQ/NASA Astrophysics Data System (ADS)

Query Results from the Astronomy Database

Selected and retrneved 172 abstracts.

# Bibcode ~170 Refereed Papers that have
—— “Virtual Observatory” in its abstract

Malla, M. Garcla—Vargas, M. L; Pop=tar I evolutionary synthesis model deschption
Bressan, A

2 2009MMRAS 396, 2230 o

D'Abrusco, F; Longo, G; Walton, M. A, More than 1300 papers mentioning

’ Casjfiﬁljﬂ?éﬂ:z?Santiago, J; “Vi rtu a I O bse rvato ry”

de Castro, E: Comide, M.

4 2009GenJl 177 4636 1.000 05/2003 A EFE R W}
Begean, ©. D Whaler, k. A Biased residuals of core flow modzsls from satellite—denved “virtual observatories’
Machdillan, 5.




wERERENDFE R 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

A Burgasser (Caltech )y LD Kirkpatrick (IPAC/Caltech. MLE.Broswn (Caltech).
LN Reid (U Pennp LEGizis (U M assh C.C Dahn & DG M onet (USNOL Flagstall),
CoABeichman (IPLL D Liebert CArizonal, RALCowi (IPAC/Calech )y, MFSkrotskie (1. Mass)

N ALL-SKY The 2MASS Progect is o collaboration between the University of Massachusetis and IPAC




B O)r—H—NHRR

CNEWS RELEASE ) Virtval observatory discovers missing black holes ' )

L W HUBBLE

European Space Agency Information Centre

HEIC 0409 [~

ARTIST"S IMPRESSION

HUBBLE SPACE TELESCOPE ) ‘.;}.-f:
FSA/NASA, the AVO project and Poolo Padovani
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ALMA (Atacama Large Millimeter Array)

The ACA System
o Twelve (12) 7-meter diameter antennas (18 stations)

e Four (4) 12-meter diameter antennas (4 stations)
 ACA Correlator in AOS building

January 25, __ .. e aa —o o 35



Access Protocol for Data Cubes

SIAP
2-D image data

Before the end of 2010

SIAP2
Data Cube
(3D/4D)
SSAP
spectra and 2D image

x Frequency/wavelength

time-domain data
x Time (x Polarization)

Cutout
Image
Frequency
P-V diagram
photon list
etc.

January 25, 2010 JVOET 2 2010 36



ALMA Archive Architecture

Offline
Pipeline
]
QuickLook
Pipeline
=
Calibr.

Correlator Pipeline

Tool

Observing

B AL MA subsystem
[ ] Archive package
[ ] Daabase logic
[ JALMA subsystem
| Bulk data flow

I "Vcta data flow
I vionitor & Event data flow

[ JAEDF

VO Interface

Data
Capturer

Control
System

Scheduler

AV Streaming

ALMA
Science
Archive

ALMA
Science

Observatory

Archive
Model

Data Model

BulkStore XML Store

MonitorStor

A. Wicenec 2004-05-31
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