T F—AN—AXVY =——————————71

BE - F—ENX—XXXE 200
Japanese Virtual Observatory D52

X B ¥ #

(ENRXBT —F N—ARLFHAEE T 181-8588 AR =M KR 2-21-1>

e-mail: masatoshi.ohishi@nao.ac.jp

EE DR EERM, BREBHEMORLICKY), TIE3LEEL EORREREICL Z35HEEOER
F—4&, AO—=2+ FIRI+ AHA « $—~1 (SDSS) LENHRABDERBFEICL I Y —N1T-24LE,
BABBRETABELEF -2 ARICEAHINBBRREDZ2TVS. LAL, ThHDTF—2BKR
BTHEPWAL, FETNIERESHETTEIALLFAULRKROMFNRR EEIFE 100
BREEDBTAETRF+ATHEEEASNS, £/, B—OERBOT— 212 ThH {EBDK
EDF— 25> - HEHNEHEODEEM B LOADBHZEZATHBY, RRICEDSL I LHE
ETICRBAEBNDPLETHIDIRRTH 3.

—%, SHEHBOEH, 2y FT—IDAE-FH EIMRFEMNICHLELTHY, SHEBROFIBAE
LKL BREBWEIERINTVS. 1E5F, SHERRZOLF THRARMEDShTHY, KR
MEHDE LTHBULEERY Y —XEEVICHES €5 GRID Hifi E AR LT — D58 LVE
REBZIEITFT—EIAZTHM, T—aN—-ARWMTH3.

EXXXA TR, COXRTFENLINT S LEREATBFADNS I LERESIEHKEETS
ZET, BeREERORCTF S 2AHAOREN LFEEEY, Thiks LAED SN (BRD
43 [{RIEXXA (Virtual Observatory) | #35 EIf3Z&d 21 HIENKNFNERL—EEL S
TH»HEEZBICEY), ZZIC Japanese Virtual Observatory (JVO) DFREIEE L T /. FHL

< |3, http://jvo.nac.acjp/ & ZB M EE AL

1. &%y h7—JLICHETS
RAERZEDIBHE
11 RX¥ELTOER

KXFETREICRZZWIORR LI L, HL
WIERIBOME, BNEECHETFEOLRYE
RT&L., 2L T, BERd2UHBTOBMIIM
2T, BHERIE, FIMERILE, XHBRLFEF
DORBEIMEENT, BEOEMAT A, BIROEM
AR, ZLTHADLE, BREOHKL Z0hE
MR I TE L.

ZO—5T, FHOMBEXROWHE, TOERK

ISR E L SNBRTMOTK, ABEEEDRHE,
ELIABOFHOER Y EO L FHOTFHEE
ZEZDVTIRS L RVENS . ThHBUTRIT
FRAROMEBHAT A0, ROX) %
BB OERENZITTIERL, ZLORED
BRAIT> CZOMEINIRS BV AR TH L
DFETH L. i, KWEBEHEICBNT 5
= BN THROERICE > TERLR
Eb,

Tz, ZOX) eHEHRVEIT &, BHEAD
FoTWARKLIZELRZIRLFBEVERELRE
F—bBELCRZTLA., ThHD [RMKRME]
X, ZLOBEIRTTHLR TV RP o RBFHR

566

XKXB#H 2002412 A



I=————— F—AaAN—ZAXVNF¥Fr =—————"—n}

M1 #=EEOEE
(Ek) X#, (BL) THE (ETF) 4, (AT) B

RERBRLTEY, BREARYE> THTHIRL
FORBRDNFAEY T T+ —AERoTEI.

12 AZRFEPERLREIC & 5 ARUE
Y =N BRRIC K BE

BREE D OB E R B 7 — & HYEUE T B 2 Bt
Yol IRCEEC eSS THMHTRETRS
WRPHS (cf. FHOKHBEEE). T/, XK
BRI AN QA FER RSB THREICw -
CHDELREEIELDLRVDT, L RBEREICHD
ZLORBOMERBEETA I LICL Y, REB
ROIELVEBENTREL 25h, F—FDEIEIIE
tT20THs. ChEBELTRKIXFTIITES
RIS DTS ERBLLI LEHEERTEL:
DTHA.

—7, EERFETHUTHHR BEEHFELED
T) MWE 2% E, BB ORED B &
NBZLIZkD. ZDOBEE, BRIREL LI
REWIINLORET— 5 OTIIITDEV. L
Lad s, MOMEEFICE>TIE [Hon REL
BT -5 AL EESHIENRETH

AP LN VO THSL. BlL, EiFE
BRIFAELOTIEAEL [EOW] ZoT
HbB. 13 TCRLELIE, T—H4T%
M L7ZRAEERIE L Tnwb 2 en
B%, RXIZa=51&LT E0il]
EREBLAEVEVWSBELEHIEO LHH
fRENnES.

13 ZBERBAT—22FBT 3
e

RN —RE B\ TR 72 BRI A < 2
FVEFOZLIRBLHALNIHETSD
5. EB, HERBAOMETIE ]
WKLo TRHAShAIYHEL V-4
BRI ONTE . Th26A5I1C
BHTEZEH L1, BVWEEHEO 7 —
YERZVWERED [IELWE] R 2
Z2VWOTHAH. ZOFlL LTHIICH=EE%
M4 IR CHRE LB EZRT

1.4 ETEHEMREDIIREAR L
(M IHRNOERL &)
REWBEDRELR IS, BEZARLE, Bl%E
DEEENRKELEZBL T, TELLTIELD
BT 2B LE) L LEERELERS.
CNFTCIBHMKRLLET—2%, () H—FF1R%
RT—TEBOEERELRY 2V I-OICEET S
SR ORERIE 57, ) ATHEHEDRES (CPU
HREPLAE)E) OFIBROZOICKEDT— & 4L
HEIT) 720K 8, ) Ay b
— 7 DEXREEOFIRIZE ) KEDF— ¥ 2%
THIOIIET—TTHEDLZ ENEER, L) IREE
Tholc. 2ENZOETR-> TBL B0 ER
BEFHERINZVEDIZ, To0 L DELER
ENTLE ) Eptillo Tz,
BOETIZT A VY VEROEBEAZL Y, BllF
— Y DERILIZEBREESTHEATN S, Fil
OB DM 11X, #ERHITd 5 Moore DEH|

5%k F12F

567



ToAN-ARNF =——————00

World Area of Telescopes over 3m (m?) .

wa O°

1980 il

1
Largest Detector (Mpix)‘
>10.1

1905 2000

1990

o CCDs m Glass

M2 CCDFFORELERBELHOBK

[pEAOEEFREL 18 ¥ HTHEHTS] i
THATE., ZORIHM % AV KA
B 2R 5 CCD2 R TLH# T, TIEHEE
#0 Suprime-Cam DA, 2k X 4k (X 10) £ % -
TWh, D2WHERIZZOY 4 XD CCD T
(%] Tho/zdb o, HAETIE [HHE] Db
DEDTHA (M2BM). ZO#HR, £AHIN
LEBETF— 7 OBRESERILL, %D Suprime-
Cam D4, BHHEA 15 GByte ICbET S,
7 BRIEE R X ADERK L L TRz #EOT
Wb ALMA LEEDOHE, 60607 ¥ 7T 056
O T — ¥ 2 EEEICUET 502, 7%
HeBE & IZ4E [ ~PByte (1PByte = 1 X 10"Byte) |2
bET L.

—7F, O Moore DERNIFTEED LB TH
% CPU OMFEM LIV THh B D LD, EHITK
EOPCRT— 7 AT —a IR TH N FT
1Ay RT—TEBOREDOHM, KMHEILIZIE
HxRES LD HAH. Blb, FEAMHMMNTE
WORKROWER, BTy ORUGEE, EHEE
B, WEEEOVWTLS BFICEKL/ St
LTWBZ IS5,

1.5 BRI7 — % DRFEAVHEI & AR DL
IPREH DR

—%, BEll7— % 2 0BT BRI RAHEE T
FTABOEDIIZRAD DS, AEOEZFRIT
B3y — i, BEORBRFICEL LTRES L
B2, REZBEWEFRS. 2%, 14128
I RTF— Y EEREOBREHMAPELSICHH
boF, fERBYOTFT—FYUBEEITE) L5,

BHCHBRTEL I, ERBVDA VS S
YT 4T T MEBHEEN > TWLEDTI,
[7— % % BUST ALY, 7— 7 2RETS
BE O3S PERBICA,E] L) BEBICKH-
TLEY. HFHRERFE I BRNT— Y EE
AT A 7o1zid, AR O EERLEREE S THIE
TEXAEFTTTF—% % reduce LRI NER LW,
FIT, RROFEREVREZTF—20EAK
EWATEDE/L.

16 S&EFXY NT—TDER
DAEECBITA % v b7 — 27 OFEFE(LIZAEIC

BANTENTWA, LA L 2002 F£80OICIZELK
H D 10Gbps DR % 5D SuperSINET (Z3EHE &

568

KIXAH 2002412 A



I ;—QA—Zfzﬁ [u]=]

N, ZHETIETHAHERERE X 1000 512
bor.

125 —=%y FOFBRBOHLKRIZOWTIE, F
BAROEEE DM L% /RT Moore D ERNIZ AT
$ % Nielsen D{EH] NA LY F - 22—k
TR B A S0% KT 52— TiLh S5,

Nielsen DERIDTRT A v N7 — Z Rk E O
S EER (FRICEMEL) X, KEDOT
— Y DEEVBOTES DL, T/, &R
WOFERER % H7-0 D local ZETEREREL L
THRHTAZLDVBESII DR LR LTV,

L, SHERFIRICET 5/55 541 Lisgr i
RCTHHILEERL TN,

1.7 BHRFEMTR, TEHERTE, BIF -
AN— A FMDER

HIE TR 7285 4 AR O7-0121E, N—F
X7 ELTHATRLZERERORE SR v
YA NETFIERTA7200H# (V7 by L7,
IFVILTE) BPUATHD. EHE, FTER
MERBREDOFERMEOm LICOEMT 2 L[
BRIC, ZOFIHEMR OMFEDHED T VS,

Web DEADA & — 2 v M H % %4 8 i H
CEAEBICIR L7 FEIIEMICH L. Web
FICHET 2 KEERE HBMICINELTT -5
N=2LFHEMICL Y, RibiZA Yy —% v b
Wz, MNEHERADVIFIHTLIENTES L
kol IhA, BEFREHEPETFHMZED
BRENC o7zl bF 25, 2y M7—2 (LAN)
Lo B LA ERER 2 EEMICF AT 27200
CORBA (Common Object Request Broker Architecture)
BERITIIAEEFELATLICOEA SN, DASH
VATLAELTREBIZRBE LTS, Z0EZ TS
BICIEBA v b7 — 212 b5 7: GRID H#i 25 H
SNTVE, BERHICHEA—N—ar¥a—F%
GRID THALTEARARA—N—ay¥a—% L LT
#3589 L9 Grid Computing, EFEH#IHEE KT
— 5 BiF2EBIIEB S £\ Data Grid DRFFE

vity

¢

Internet Connect,

10,000,000
1,000,000 |

100,000 }
10,000

1,000 ¢
100 ¢

in Bits Per Second

10

I $—t—t i e + —+ -
1983 1986 1989 1992 1995 1998 2001 2004

3 Nielsen DFEHI. HEhIE (HE) TH5H.

PRI IHEAT o T B, Bl I, CERN (FRINAN
HEF ) ICBUAR I ANV F - ISR ERTH
% ATLAS FtEIOHF B &S I Py 7 & LT
63N T2 GriPhyN R 3 [E DK X Data Grid T
% AstroGrid % &2 5.

LT — I R-AFEMOMEIIBVTD
OODB (Object Oriented Data Base) i 255 %6 &,
ZNF TEH ST /2 RDB (Relational Data Base)
NI T —IR—AFHEHOIRDPBESH THH LV
Bas, FIAMERLTWS, I, ThbiHE
\»/z VLDB (Very Large Data Base) DFEHE 2B\ Tl
BEHRORROMERISHEIA TS, S8
DTF—5OHh s [BEELZMA] 2RAHT 200
B CTHET =~ =0 7 HIEREICBIT A3
TRYTATO—D2THA, fkEAR (EFEK) &,
Za—F)% v ME, Memory-Based Reasoning i% 72
&, B4 RFESME - BEIhTBY, Tho
REVARABHALTWAHE DS,

1.8 JVO (Japanese Virtual Observatory)
DIBEE . LingE, BAZEEOHMRIL

STHUOFIEL BRI LTAL. [EE&H]
BEHER T Y — il o T, BRIREOERE,
BB ORENNT A — 5, FHEHELZE2AD
LTETTS. EEIMBLAT—FITE=V—%
ETERTE, BUIGEFICRTTA2E, ~Av ¥
DOVBET—5 77 4 VH (B F— & ~—2R

B95E F12F

569



e — 7—'—9/\—ij£$" 1]

YATFLEZEHLTC) BITHEIERICEONS.
MEZEIINERIT L GRX LT 5.

—F [F—s_—28H] bFtERa V-V
iAo T, BEMKEORE, BUEEORE Y
SA—¥, HEDOKRFEINT A—F % AL TDBIR
FEEFTH. F—IT— A TG LT
S IIRREG R ETRBIERF 2y 7B TE, B
ENEFEETTHE, N TOOWIEHT—
YT 7ANY BRETFT—IR—AVATLEEHL

) MITHEERICEONS, BIEZIIIhe#
LR Eds.
ZOFEEBVWEI LTaE, [EBH] T
[F— ¥ _—28Hl] TLHEONET— Y IFEB
idEb LW, 2LT, [DBDA], [FITEHER]
BT LAREDOFTIHDLERI R, B&E
Fy M= %B L CERBICHLBOEFIHTS
STt ThE. 2%, [T A8l
DBAIE, BEIY T2 ICBERSNIHER

wiE

EHEST
)
M4 EEEELBLESE L2 BNOLS. (BN & [RE) ZOPRES.

I S 5E T
)

570

KIXAH 20024 12 A



o= ;—QA—ZBEII\—? ——————————————1185

DIMADTNBRT [a¥ V=] Lieh, #4
MREANTAHILT [BEl] »TRREZLDT
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R—FNERETHIEIZLY, EHEISNIHF
BERNVIT T Ly eS8, T BT
Xy —DEEHLTHSD CDS ’BIML TS
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ZEERELTNS
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DBIHIEBIZL AR, v 714 Y 7BBIT— 5 b VO

CHL) AGEEFLETH L. BEFHOBRE
F LBl T— 51, TOEMRIESIH TR
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BOBEFHE I LERLZREF —TRET
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24 KBF — 2 OIEMTIREE
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H, #FusEBBLOOKRWEN/IT A -5 %
T AHeEE, &S Oy MERE, H ¥ u S RHE
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2.5 KHESZRITT — 2 DAIRLREE

BRFE TN 24T o 7oA RIS ER WIS RTZER
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26 &) SR L EEATHEEE

T=9RA= Y TEMEERTAZLIZLY, %
RICNT X — ¥ ZEOEMIME, 25285 v 7,
S, NT A= S OB — VI, %% 6
WA, ThEFERATAZIEICLY, fliiE, kB
DA T— 5 DR h L BB I T TOSEIC
LTIIOL LA, ¥TrT o620 [RAOFEKE]
EHRELBTIEATERICR S,

2.7 BlllFRh (RLEH) CDEH

INFE TR VO ICLEL B EHT 2
BZiE, BRIRRYERI T — 2 D—KRBIEE TT-
TTF—SDHEERIL, BHIDBICERLTHLCZ
ENRRTHD. VO OFIBEIL, B4 REBRR%E
DFEMEMOLVEEZBRETHY, VOITRD
REINLT— I POEBOFREZRETLIILEE
FIREMMT) L 3FTE LV, fEoT, [
T= 8 D—RBEEEZIT T = DF— I R— 2R
bl L THEUFOEET, FhLEE VORI D
RETHLH L, HECY ) FIFHZ LT, BRI
& VO DEHEIT .

3. JVO & L TORERIM

3.1 EMEHI

VO IIHETADB VAT ALZHILEDTE,
T, RBECEAINTIZVWOTHEZILLTY
[BEITE2 ] ZEHAWMTHA. EoT, BWIL
RIVERE, BSLRTHE, X2 T 1 &0
BVWERENPLEL ShD, 20021358
¥ (GRID) KR U7—#%~—2 (Object Oriented Data
Base) HUi ZIEH L7 < Tld e bkw,

1.7 THBRR727%, GRID Hfffiz Ay v 7—2 Lk
KA LREEREEEL, HHT2-00%
BIFVIILTELTHEHERTWA, CERN Tit
GRID £ifi & AV Thn#E s 77— # % R Bl fE
THILEZEZTBY, BNTEEAVFE—I#E
o AR L BE EBUN# & FEFT 25 ALTAS O Gri-
PhyN FHEOEHNEO L %2> TWwh. F72, Super-
SINET Z{GH L CEBHDO A —N—a a2 —%
ZEEER S22 (Grid Computing) 728 DFAEH;
MELTHIHWOLNALZ L ELZSTVS,
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Client side Servers side
'\" : Result back
Interface Interface — Invoke Generate
Request  Reply Executable
g T
DA Server
DB Server retrieve

7 GRID LICBIT2ERBHEITOA AT

CETEBBEINCERBOGTEREFRLFIATSE
BEHCTBIODRFEY—ER, X2 T4
Ber EABEINT VALY, VO 2BET L7129
WIRBEDI VYT THAH. T/, TOY—N
HWCEREORIT Y 7 V%7 v 7§52 LICK
D, BHIFH LV 7 7 T5BNMTES. &5
Ay M= EDdBTT U HELELTY, FHE
BWRFERY — V2L > THhO RS0 R
Y UVEHBMIGEIRT A LA TELOTHAEE
BEDT Y UAMERENERICTAHI LR VO %
FIRTAZEDRELE 22 5.

3.2 D BEHE

VO TIZEAMICKED T — 7 2 KB &
5. ZD7OIIINA T T4 K B EEVLEIW
FErhbh, N TI4 00, BETHY BT
LYEFEEL L TORKLBREEBL LTOT—%
fRNT (ST A—FRERH & U TERE) D2

¥rhs, F7-, T IRITAEY 7 MR BEBHI
HAEDETT— BT TITA L 2EBIZHD
A TFTAL VENT —DBEELVLETH 5.

3.3 Move Not the Data But the Programs
and the Results

XC, Grid #HHWVWAZ LIZED, HERDLHIC
(B 7 — % BT~ Y DON—FTA4 A7 1%L
T LEIRL %D, IVOTERyY N7—7LTE
BTADRERIFT -2 TREL, BR7OT5
LEZDRRHLBEHAIEETH 5. 2 X Super-
SINET 0% # % v b7 — 7 % AT 3 10 GByte
DF— ¥ REET AL, Zhi) ORH»D
PoTLESHL, BERELLT—FZ20—F)IVIIER
L 5w e w) fER2 6 O EICER T
5. VO T34y V7—2 EABETHDIL, &EX
B, ZADITHA XAV VBT T T Lk
ZOHRTH 5.
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bbHAHA, IVO TIIRERD & 912, 48 DB »
LLELBET— 5 2IFEOERICBL, 20
BEDGERLECTLIBIELZ2VWEF 7Oy S A
THWAZLHIRETHD. COHBETYH, BT
BREAY M- 2BLT—F—F—3IFNE
TRREEHI LD TES,

34 F—2DEDIRIE : BimsE, B
AT LEDEHE
H—_A BT data quality % fF3FE$ 2 B %
7O TEPULETHD. BEVOZBELT [T
OB %479 BRI hE, VO 25880 2 B
FHERBARM L HBIMICIRETAZ LI2X 0 8
WF— ORRIET 5. 21— — 3B %
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BEFERRNTY 7 N OMAMAARFIH, BIERITEY
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kit |2 &> THR S N BREAMN T Y 2 — LM
W7 beBIETA200 (88 2i2t+5. §
YEEY 2 — WK B ThOAGFES B OF) B It
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EVAT LB LULLFHATES L) 12T 5.
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5 ¢ . B
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VO BB FIRELZHE L C, EBE 274128
FERzHT] CLETHELTYS, RX%H
BEETE V0 YATATHA., TIUTHE A
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Construction of the Japanese Virtual Obser-
vatory (JVO)

Masatoshi OHisHI

National Astronomical Observatory of Japan

Abstract: The Japanese Virtual Observatory project
has been launched. This article briefly describes the
basic concept of the JVO. By using the GRID tech-
nology, JVO connects several observational data
bases which are located in remote places in the
world, and connects many computational facilities
for data analyses and statistical analyses, via high
speed networks. JVO could be one of a very good
examples which applies the GRID technology in
Japan. See, http://jvo.nao.ac.jp/ for more details.
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