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KOHIEITIHYA GRID: HA TIYTH K ITIOBAJIBHOMY
NHOOPMAIIMOHHOMY OBLIECTBY XXI BEKA



1. BBEIEHHE

IMocnennue gecars et NCCIeTOBaHMI U TOCTHXEHHI B 06JIaCTH METAKOMITBIOTHHIA U Ce-
TEBBIX TEXHOJIOTHI CO3[aIH OlpefeleHHyI0 6a3y ULl I00ATBPHOr0 0GbeMMHEH s BEYUCIIEHH I
¥ BBICOKOCKOPOCTHBIX ceTel cBsi3d. Ha oCHOBe BceX MMEIOIIMXCS HOCTUXEHHH B CETEBHIX U
UH(OPMAlHOHHO-BEYMCIUTEBHBIX TEXHONOTHIX, @ TAKXe C Y4eTOM TEHIEHIMH pocTa Io-
TpeOHOCTel B KOMIBIOTEPHBIX Pecypcax BO BCeM MEpe Obila C(hopMYIMpPOBaHA KOHLETIIH
GRID [1]. B pamkax naHHO# paGoTHI MBI JieJlaeM IIOMBITKY B OYeHb CXaToii (hopMe OTpasHTh
Cyrb JaHHOW KOHUEINUH ¥ MPOMUIIOCTHPOBATh €¢ Ha HECKONBKMX KOHKPETHBIX MpPHMEpPAx
yXe pean3yeMbIX B MUPE IIPOEKTOB, a TAKXE OCBETHTh BOIIPOCH! OPTaHH3alliH KOMIIGIOTHHTA
V1S TUIAHUPYEMBIX DKCIIEDHUMEHTOB (PU3MKH BHICOKHX PHEPIU B KOHTEKCTE TIpUMEHEH s grid-
TEXHOJIOTH.

GRID - sr10 3apoxpnaromascs HH(pPACTPYKTYpa, KOTOPas MOXeT KapOUHATLHO H3MEHMTh
Hallli IIPUBBIYHBIE IIPEACTaBIIeHUs O KommbloTHHTe. Ilpenmonaraercs, 9ro grid-CTpyKTypsI
CMOTYT OOBENVHHATH PETHOHATBHBIE M HALMOHAbHBIE BBHIYUCIUTENHbIE KOMIIBIOTEPHEIE HH-
(bpacTpyKTypsl IUI1 CO3IaHHS BCEOOLIETo Pecypca BHIYUCITHTENFHONM MOMIHOCTH.

Camo naspanme ’grid” 65UI0 BEHIOpAHO IO AHAOTHH C SJIEKTPUYECKMMH CeTAMH (power
grid), B KOTOpBIX 06GecreunBaeTcs BCEOOIIMI TOCTYII K AIIEKTPHIECKOM MOIHOCTH ¥ KOTOpEIE
OKa3ali OIPOMHO€ BIIMSIHHE Ha JeJI0BeYeCKHe BO3MOXHOCTH U obmectBo. Kak u B arekTpu-
9ECKHX CeTsX, MPEAIONaraeTcs HHTETPUPOBATh OGOJIBIION 06heM IeorpaUyecKu yIaTeHHBIX
pecypcoB. Eciu JOCTYIl K BEIMUCTUTENBHBIM grid-cTpyKTypaM GymeT BCeoGIIuM, HaleXHbIM,
TOCTOSHHEIM M COIVIACOBAaHHEIM, a TaKXe HENOPOrWM, TO IIPEAIoNiaraercs, 4TO MX BIMIHUE
Ha pa3BUTHE KOMIIBIOTHHIA U, B KOHEYHOM MTOTe, Ha OBIIeCTBeHHOE pa3BUTHe GyIeT peBoo-
LUOHHBIM. MoxHO onpenenuts GRID Kak KOMITBIOTEpHYI0 HH(pPACTYKTYpY GYAYIIEro U Kak
OCHOBHOH (hyHIaMEHT B CO3IaHUM INI0OATEHOr0 WH(pOPMAIIMOHHOro obmecTBa XXI Beka.

DBOMIOMOHHEIE H3MEHEHNs B TEXHOJIOTHH MHTETPALlH CBEPXBHICOKOro yposHs (VLSI) u
MHKDPOIPOLIECCOPHOM apXHTEKTYpe IIPUBENYT, KaK 3TO IIPOTHO3UPYETCS, K YBETHYEHHIO BBIYH-
CTUTENbHBIX MomHocTel B 10 pa3 B 6mixkaiimmue 5 et u B 100 pa3 B mocnenyronme 10 ser.
Ve ceromus B CILIA BO3MOXHOCTH PSsJIOBBIX IIOJIB30BATENEH, HOAKITIOYEHHBIX K U(DPOBBIM
KaHaJIaM CBSI3U C MPENOCTABIIEHUEM KOMIUIEKCHBIX YCIIYT, CPAaBHHMBI C TEMH BO3MOXHOCTSIMH,
KOTOPBIMU 067aany aMephKaHCKUe CylepKoMIbloTepHsie Lentpsl 10 - 15 et Hasan,

Texnomnornyeckoe 060CHOBaHME CO3IAHWUA BBIYHCITHTENBHBIX grid-UHppacTpyKTyp 6a3u-
pyeTcsd Ha yXe CYLIECTBYIOLIMX XOPOLIO Pa3BUTEIX BOTOKOHHO-ONTHYECKUX CETSAX, MHKpO-
IIPOLIECCOPAaX C BBICOKMM OBICTPONECTBHEM, Iapa/IebHbIX KOMIIBIOTEPHBIX apXUTEKTypax,
HPOTOKOJIAX CBS3H, MaTEMATHIECKOM OGECTeYeHHH paCIpefielieHHbIX CTPYKTYP, MEXaHM3Max
0e3011aCHOCTH M METOaX AMEKTPOHHOH KOMMepLHH. BOIUTOIEHYe BBMUCTHTENBHBIX grid-
CTPYKTYp B XH3Hb OTPeOyeT Cephe3HBIX HCCIeNOBaHMI H pa3paboTOK BO BCEX MEPEYHCIIEH-
HBIX BBILIE OTPACIAX BBIYMCIIHTENBHON TEXHHKH.



2. COEPBI IIPUMEHEHHS 1 BO3MO2KHBIE THUITBI
GRID-CTPYKTYP

B Hacrosimmii MOMEHT CIIELIHATIMCTHI IO BEIMUCTUTEIbHOM TexHuKe CIIIA BBpIensior He-
CKONBKO KaTeropuil IMOTEeHIMANBHBIX Iob30Bareliell grid-uudpactpykryp. Dro M crenu-
THCTHI 10 BEIYHCIHTENLHOM TEXHHKE, H yIeHble-9KCIIEPHIMEHTATOPEI, U HaydHble accOLlHa-
1M, ¥ IpOMBILIIeHHbIe Kopriopatmu. Grid Heo6X0IuM U DIOGATBHONO perleH s Ipo6aeMb
OXpaHbl OKPYXalolleH cpeiibl, [ Leneil o6ydeHus u oOpasoBanus. Hen3O6eXHBIM BHITUTCS
CKOpoe NPOHMKHOBEHHE grid U3 Hay4HO-HCCTIENOBATENECKOM chepbl B GBITOBYIO, YTO HOCTY-
XKUT B KOHEYHOM UTOTe OCHOBOM ITI06abHOTO HH(OpMAaIHoHHOro obmecrsa XXI Beka

Kak ocHoBHBIe HampasieHus grid Ha JaHHBIM MOMEHT MOXHO BBIIEITHTD:

® pacripesienieHHbIN cynepkoMnbiotunr (Distributed Computing) - ouens kpynusie mpo-
GrteMbl, TpeGyYIONIIEe OrPOMHOIO KOIMYECTBA [POLIECCOPHOTO BPEMEHH, TIAMSITH 1 T.4.;

® TEXHOJIOTUIO 3(h(heKTUBHOTO HCIIOb30BaHMS PeCypCcoB Uit HeGompumx 3amay (High-
Throughput Computing) - ”BBICOKONOTOYHBIE” BHIYKCIEHHS, KOINA HCHOMB3YIOTCS
HPOCTauBaloONINe KOMITBIOTEPHBIE PECYPCHI;

e BBMHCIEHUS 110 TpeGoanuo” (On-Demand Computing) - KpylHble pacyeTs, HOCS-
e “pa3oBBIiA” XapakTep;

® BBIYHCICHHS C TPHBJIEYEHHMEM OONBIINX OOBEMOB paclpeneleHHEX HaHHBX (Data-
Intensive Computing) (sanpramep, B MeTeOPOIOTHH, ACTPOHOMMH, (DH3HKE BBICOKHX
SHEPruii) u

o xosuekTuBHble punoxenus (Collaborative Computing).
MoxHo TaKXe BBUIEIUTh HECKOTIBKO THIIOB OYXyIIHX grid-CTpyKTyp:

¢ HalMOHAIbHBIE grid - KaK CTpaTermd4ecKie CEPBUCH Ha TOCYNAPCTBEHHOM YPOBHE, He3a-
MEHHMMbIE B IIEpHOJ] KPH3HCOB M CTUXMHHBIX Oe[CTBHIA, a TaKXXe HONe3Hble 11 PelleHHs
npoGlieM HallMOHATIbHOM Ge30IaCHOCTH, JONTOBPEMEHHBIX TOCYNAPCTBEHHBIX TPOrPaMM
U TOCYIAPCTBEHHOT'O IUTAHHPOBAHHS,

e gacTHble grid - KaK MeHee KpYyIHbIE CTPYKTYpPH B OTHENbHOIH NPHKIATHOH 06iacTw,
HaIpUMep, B MeIULHHE;

® BHUpTyalbHBIe grid, HalpaBieHHble Ha peaTH3alMI0 KPYIHEIX HAYYHBIX NIPOEKTOB M Xa-
pakTepusylomuecs HauOoNmbIIel reorpauyecKoil pa3o6IIeHHOCTHI0, JAHAMUYHOCTHIO
WICHCTBA M HEJOCTaTKOM LEHTPATH30BAHHOTO IUIAHMPOBAHUS, U

o ny6muanble grid, oTHOCAMmMECS K o6NacTH PHHOYHOM 3KOHOMHKH M OTBEYAIOLIHE Hy-
X[aM KaK OTHENbHBIX IoTpebuTenel, Tak 1 HPOM3BONUTENEH IPOMYKIIH, a TAKXe II0-
TpeGHOCTAM GaHKOBCKOI Chephl.

MOoOXHO TOBONBHO OIpEeNeNeHHO pa3srpaHHYUTh KJIACCH TTOTb30BaTeNei grid-cTpykTyp: or
KOHEYHBIX COGCTBEHHO I10JIb30BaTeNel M CHCTEMHBIX aIMHHUCTPATOPOB grid-pecypcos o pas-
HOTO ypOBHA pa3spaGOTYMKOB, OPraHM3YIOIIMX caMy Ga3oByl0 CTPYKTYpy M grid-CepBHCEHI, a
TaKXe CO3NAIOMMX HaGOPEI HHCTPYMEHTATBHBIX CPENCTB U grid-TIPHIOXEHHS.



Onpeyenenre BEMUCTUTENbHOM grid-HH(pacTpyKTyphl KaK pacipelelleHHOM TIPOrpaMMHO-
aIapaTHOW KOMIILIOTEPHOM CPelbl, B KOTOPOH OpraHM30BaH (PYyHKIIMOHANLHO-HANEXHEIH, CO-
ITIaCOBAHHBIA, YCTOMYMBBIA ¥ HENOPOTOi JOCTYI K KOHEYHBIM BBIMHCIIUTENBHBIM PECYpCaM,
CIIEflyeT pacKphITh Goree oapoGHO:

ITon ¢yHKuMOHAILHOMN HA/IEKHOCTHIO IOHUMAETCS [IPEIOCTABIIEHHe TAPAHTHIA TT0TIB30-
BATEeIII0 B TOM, YTO OH OyIeT MMeTh JUTHTENBHBIA IIpeIcKa3yeMslil JOCTYI K pecypcam
BCEX KOMIIOHEHT, cocTaBgiomuxX grid. T.e. KOHEUYHBIH IIOJIB30BaTeNb JOKEH HUMETh
TIONTHYI0 UH(OPMALIMIO O BCEX XapaKTEPUCTHKAX IIPOM3BONUTENHHOCTH grid-CHCTEMSI ,
BKJTI0Yas IONTOCY HPOICKAHKS KaHala CBA3M, BpeMeHa 3alepXeK, NCKaXeHHs, POU3-
BOIUTENIFHOCTh KOMIIBIOTEPOB, CEPBUCH MaTEMAaTHIECKOIo obecreyeHus], 6e30IacHOCTh
¥ HaIeXHOCTh CHCTEMBI.

CornacopannocTh grid-cepBHCOB IpPEIIONaraeT CTAHIAPTH3ALMIO BCEX CEPBHCOB, HH-
TepeiicoB, a TakXe CIIocO00B paboTHI TMOIb30BaTENENH.

YeroiumBocTs JocTyna Kak BO3MOXHOCTh MMETh IIOCTOSIHHBI TOCTYIl K pecypcaM He
O3HaYaeT HeKWH yHUBepCaJbHBIH mocTym. JlocTyn GyneT BO3MOXeH JIMIIb B CIydae He-
KOero (hopMabHOro IONKMOYEHHS K grid-cepBrCcaM ¢ IMOCTEIYIOLIEH OIUIaToi yCiyr
(1Tomo6HO HCTIONB30BAHUIO YCIIYT BIIEKTPUYECKHX CeTeil).

Henoporoii mocryn k grid-uadpacrykrypaM GyxeT Bo3MOXeH JIMIUb B TOM CIy4ae, eciii
grid obpereT IeHCTBUTENBHO IHPOKOE IIPH3HAHKE, PACTIPOCTPaHEHHE U HCIIOB30BaHHE.
BTOT acmekT ABNeTCA OYEHb CYIIECTBEHHBIM: JOCTATOYHO BCIIOMHUTH BO3HHKHOBEHHE
u paspurue INTERNET, pa3pa6oranHoro misi cetit ARPA B CILA B Havane 70-X rogos
B BOEHHBIX LIEJIIX M IOTyYHMBLIETO BCEMUPHOE PACIPOCTpaHeHHe TOMBKO B 90-X roax,
KOIla €ro UCIONb30BaHUE CTAJI0 KOMMEPUYECKU-BHITOMHEIM.

3. MOJAEJIHA NIPOTPAMMUPOBAHUS

Kax norennmanbHble MOIENH IIPOrpaMMHUPOBAHKSI MOXHO YIIOMSAHYTH

IEATOrpaMMHOE M IIOTOKOBOE B3aUMONIEHCTBHE,
pasfiesieHde MaMsITH,

MHOTOIIOTOYHOCTS,

HapaienusM JaHHBIX,

nepenady COOOLIEHHI,
O06BEKTHO-OPHEHTUPOBAHHbIE TIPHIIOXEHHS,
yOaleHHble BBI30BHI IIPOLIEAYD,

athheKTUBHOE HUCIIONB30BaHUE PECYPCOB,

yIpaBlIeHHe IPYIIIAMH IIPOLECCOB



® H IIPOTpaMMBbI-areHThL.

Opranmsanusa Mofienell BBoa/BBIBOLIA, YIIPABIIEHMs peCcypcaMy B obecIIeyeHns Ge30macHo-
cru GymeT pasmudHa T Pa3sHBIX YPOBHeH grid-apXMTeKTYpHl, a UMEHHO: YPOBHS KOHEUHOI
CHUCTEMBI, KJIaCTEPHOr0 YpoBHA U ypoBHeH Intranet u Internet.

Baxueiiieil komonenToit npu cosmanuu grid cranosurcs middleware (mporpammmoe
o6ecriedeHye POMeXYTOYHOTO CIIOST; POMEXYTOHOE IPOrpaMMHOe oBecTiedeHH e), KOTopoe
Oymer obecrieurBarh Ge30NACHBIH OCTYI K DaHHBIM GOJBIIOTO 00heMa B YHHBEPCATIHHOM
IIPOCTPAHCTBE HMEH, IlepeMellaTh M THPAXHUPOBaTh (PEITHLMpPOBATh) HAHHBIE C BBHICOKOM
CKOpPOCTBIO M3 OJTHOTO reorpaMyecKu yoaneHHoro ysna (caifta) Ha Apyroil ¥ OpraHd30BBIBATh
CHHXPOHM3ALHIO YHAJIEHHBIX KOITHIA.

Apxurexrypa grid ¢ TOYKH 3peHns IPOrPaMMHOIO oGecliedeHrs MpeICTaBieHa Ha pyc. 1.

4. GRID 1 ®U3UKA BEICOKHUX DHEPTHUH

Du3uKa YacTUL Beerga CIocoGCTBOBANA 3HAYHTENBHOMY IIPOIPECCY KOMITBIOTEPHBIX TeX-
Hororuid. IIpuMepoM ToMy MoXeT clyXuth BeemupHast mmayriuna - WWW, co3naHHas HMEHHO
B CERN. Ilpogomxas Ty TpaMIMIO, (M3HKa JaCTHL[ CKOPO MpENOCTABAT IMMPOKHE BO3-
MOXHOCTH I MCIIbITaHMH grid-CHCTeM - MOIIHBIX YIIPABISEMbIX pacIpeleeHHbIX CHCTeM
HH(popManuu.

Ha ycxopurenie LHC [2] 8 CERN Ha YeThIpex IUIaHUPYEMBIX SKCIIEPMMEHTANBHBIX YCTa-
HoBKax (CMS, ATLAS, ALICE u LHCb) nocre 3amycka yCKOpHUTENS M YCTaHOBOK (T.€. ITo-
cre 2005 ropa) exerogHo GymyT MOMydaTh OTPOMHBIE OGBEMBI JAHHBIX - TIOPSIKA HECKONBKUX
IeraGaiir (1 ITeraGaiir pasen 10'° Gaiit), a IepeyncIeHHbIe BHIMIE 9KCIIEPUMEHTBI Paccyu-
TaHbl Ha nepron 15-20 ner. ITockonmbKy o6paGoTKa HaHHBIX TAaKOTO MacIuTaba SBISeTCS
IoKa Gecrperie/ieHTHOM, TPeOYIOTCS CleLUANbHbIe YCHWINS WUT CO3MAHHS CPEICTB OpraHM3a-
LMY XpaHEeHHs NaHHBIX M IOCIENYIOIEro NOCTya K HHM C LENbl0 aHatH3a M o6paGoTKm
JAHHBIX.

Morenb i OpraHU3alliy HCCIeNOBAaHMI HOXOGHOTO pola codeTaeT B cebe IBa acmeKkTa
COBpEMEHHO¥ grid-TeXHOJIOTUH: BHMUCITHTENBHOTO U MH(opMarmontoro (Computational Grid
u Data Grid).

Ins opranmsauuu KommbiotiaTa i1 LHC MexmynapomusM npoektom MONARC [3]
(Models Of Networked Analysis at Regional Centres for LHC Experiments) Gbiia mpex-
JIoXXeHa HEKOTOopasi HepapxuyecKad grid-CTpyKTypa BBIYHCIIUTENBHBIX LIEHTPOB, BKIIOYAIOIIAs
B CeOsl BBIYHMCIMTENBHBIE LEHTPE! NATH YPOBHEH, KaXIblil ¢ pasHbIM OGBEMOM DECYpCOB U
Pa3TMYHBIMU BO3MOXHOCTSIMH.

Tt IpakTHYeCKOl peaM3aliy TaKMX PACIIpelieNeHHBIX LIEHTPOB K HACTOSIIEMY BpEMEHH
B MHpE OpPraHHM30BaHO HECKOJBKO KPYIHBIX IIPOEKTOB, HAIIPAaBNEHHBIX Ha Co3jaHde grid-
CTPYKTYp, OPHEHTHPOBAHHEIX Ha OpraHM3aluio Komrblotuara mis LHC.

Tax, Hanpumep, B 2000 romy nomyumn ¢uHascEpoBanie EBporneiickoro coobmecTsa eBpo-
nefickuit npoekt EU Data Grid [4] mns ¢hH3HKH BEICOKHX SHEpril, GHOMH(OPMATHKH U CH-
CTeMbl HabmofieHuit 3a 3emnell. OGIIEM Bo BCEX 9THX HCCIENOBAHHAX SBIAETCH pasielicHue
HaHHBIX C TOYKH 3peHHs MH(opMalud U 6a3 JaHHBIX, pacIpefeleHHbIX 10 EBpore ¥ MHBIM
KOHTHHEHTaM; OCHOBHOH LEJIbIO ABIISIETCA yMydlieHue d((eKTUBHOCTH U CKOPOCTH aHaIM3a
JaHHBIX MOCPENICTBOM HHTErpallii [106abHO-pacTIpeieleHHbIX IIPOLECCOPHOM MOIIHOCTH H
CHCTEM XpaHEeHHs JIaHHBIX, TOCTYI K KOTOPBIM GyeT XapakTepH30BaThCs THHAMUYECKUM pac-
TIpefieNieHneM JaHHbIX 1o grid-uHgpacTyKrype, 9To IIpefonaraeT yipasieHde peluKamueit
¥ KOIIMPOBAHHEM.
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-APXHTEKTYP

c. 1: Grid
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Espomneiickuii npoekt Data Grid sBisercs KOMIUIEKCHBIM [IPOEKTOM, B KOTOPBIH BOBJIe-
YEHO MHOXECTBO OpPraHHU3alMil, CIIEUMaTHCTOB IO TIPOrPaMMHOMY OGECIIeYEeHHI0 M YIEeHEIX.
ApxurekTypa co3naBaeMoii grid-MH(pPacTPyKTypHl JOMXHA GBITH JOCTATOYHO MPOCTOI, rH6-
KOM, MacIurabupyeMoi, Tpefronaraomeil GEICTpoe CO3MaHHe IPOTOTHIIOB M, KOHEYHO, OT-
Bedalollel TpeOOBaHMAM pacIpelie/IeHHOTo (pyHKIMOoHUpoBaHus. IIpoeKT BKIIOYaeT B ceOs
HECKOIIBPKO paboyMX ITaKeTOB:

® Co3aHHe NPUIIOXEHUH I BeeX oTpacieil ((pM3MKM BBICOKHX ®HEpruii, GHONOIMH U
HaOmioneHuss 3eMT) IO OCYIIECTBIIEHHIO IIPO3PAYHONO JOCTYNA K pacIpeleleHHBIM
JaHHBIM U IIPEIOCTABIIEHHIO BBICOKONPOM3BOIHMTENBHBIX BEIYUCIIUTENBHBIX PECYPCOB;

e ynpasnenue paboueii 3arpysKoii (pacmpenenieHHOe UTAHAPOBAHKUE U YIIPABIEHHE PECYp-
caMHu);

® yIpaB/leHHe JAaHHBIMA (CO3NaHMEe MHTETPUPOBAHHOTO MHCTPYMEHTApUS M MHMPACTPYK-
TYPBI IPOMEXYTOYHOIO CJI0s Il COINIACOBAHHOTO YIIPABIICHHS M pa3elieHHs o6heMOB
nnpopmMarun IlerabaiitHoro mopsaxa B grid-cpene ¢ adqeKTUBHBIM HCIIONb30BAHAEM

pecypcoB);

® MOHMTODMHI (KaK HOCTYH K CTaTyCHOH HMH(opManuy U WHpopMamuu o6 ommOKax B
grid-cpezne);

® YIPAaBJICHHUE BBIYUCIUTENIGHBIMUA CTPYKTYpaMHM Ha KJIacTepaX, COCTOSIUUX M3 THICAY BBI-
YUCITATEIIbHBIX Y3JI0B;

® CO3[aHHE BUPTYaTbHOM YaCTHOH CeTH, OOBETHHSIOMEH BBIYHCIHMTENBHbIE PECYPCH H
PeCypChl IaHHBIX, YJaCTBYIOIIME B OTNazKe grid-MH(pacTyKTypEI;

® yNpaplieHHe MacCOBOM IaMAThIo (Co3laHue IobanpHoro grid-mHTEpeiica K CyIecTBy-
IOIIIM CHCTEMaM YTIpaBIeHHs MacCoBOM mamsaThio (Mass Storage Management Systems
- MSMS)).

3a OCHOBY IIPOMEXYTOYHOTO IporpaMMHOro obectedenus (middleware) BrGpaH HaGop
MHCTpYMeHTAIBHBIX cpenctB Globus [5].

B xayectBe Hpyroro IpuMepa XoTeloch OBl OCTAHOBHTHCS Ha aMEPHKAHCKOM IIPOEKTE
GryPhiN (Grid Physics Network) [6], XoTopslit TakXe Tofydwn chuHaHcuposaHe B 2000
rofy. B pamkax sroro mpoekra B CIIIA HaMedYeHO IIOCTENEHHOE CO3TAHME TaK HA3bIBAEMBIX
PETHOHANBHBIX LEHTPOB 2-TO YPOBHA (CONIACHO KIaCCU(UKALMM, HPEIOXEHHON MPOEKTOM
MONARC) 114 HeCKONBKHX HayqHBIX 9KcrepumentoB: SDSS, LIGO, CMS u ATLAS. Dru
OKCIIEPUMEHTHI CIIPABEIMBO HA3bIBAIOT HAYYHBIMH SKCIIEPHMEHTAMH HOBOIO IOKOEHMS, I10-
CKOIBKY B 3THX OKCIIEPHMEHTaX Ha HOBOM YPOBHE CIIOXHOCTH OyIyT HCCIeNOBaThcs (hyH-
JaMEeHTAJIbHBIE CHJIBI IIPUPOABI M CTPYKTypa BceneHHoil. B TeueHHe ABYX HecATHIETHH Ha
yckopuresie LHC Ha HECKONMBEKMX OTHENBHBIX KPYIHBIX (hU3HdecKuX ycraHoBKax (CMS, AT-
LAS, ALICE u LHCb) 6yner npoBOIUTECS HCCIENOBAaHNE B3aUMONEHCTBUS YACTHII C IENTBIO
TIOMCKA HOBBIX (DM3MYECKUX sBNEHMi M yacTull. IIpuMepHO crombko ke jer Ha LIGO 6ymyr
PETHCTPHPOBAThCS U aHAIM3UPOBATHCS KOCMUYECKHME IPABUTALMOHHbIE BOMHEI BBICOKODHED-
TeTHYeCKUX MPUPOMHBIX 00BeKToB. ITpoekt SDSS mpenmonaraer KpymHoMmacTabHyo Koc-
MHYECKYI0 CBEMKY Ul CO3[aHMs HaMIIOIpOOHEHIero Karaaora acTpOHOMHUYECKHX JIAHHEIX.
Bce nepeyncinieHHble 9KCIIEPUMEHTH] XapaKTepH3yIOTCs IMApodaiiiieil reorpaguueckoil pazo6-
IIEHHOCTHI0 HECKOBKHX THICAY YJACTHHKOB 3THX IIPOEKTOB. 3aIadd, KOTOPBIE [TOCTABJIEHEI B
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OTUX OKCIIEPHUMEHTaX, SBIIOTCA OeCIpelieIeHTHRIME B HCTOPHY HAYKHM M OBIIECTBA C TOYKH
3peHUs MX PAKTHIECKOH peanM3allii, OCKOJBKY MOTpeGyeTcs:

® OTHOCIATH OYE€HDb MAJIBIE MOJIE3HbIE CUTHAIBI OT KOJIOCCAIBHBIX CbOHOB;

e ofecrieynBath GHICTPEIA M IPO3pAYHBIl JOCTYN K HAYYHBIM JAHHBIM, HAXONSILIAMCS B
orpoMHbIX Xpanwmmiax (or 100 Tepabaiit Ha HauansHOM dTame mo 100 IleraGaiit B
TIIocTeqyIomue IecsTh JieT);

* ofecriednBarh PO3PaYHBIN JOCTYI TaKXe U K PaCIIpeleseHHbIM POLECCOPHBIM PECYp-
cam (ot Tepacionos ceitdac u 1o neraguonos K 2010 roxy) u

® OpraHH30BBIBATH BECh MPOLIECC NOCTYNA K JaHHBIM M UX aHATN3a U3 Pa3IMYHBIX TOYEK
3EMHOTO IIapa 110 CETEBbIM KaHaJaM BBICOKOHM IPOIYCKHOM CIIOCOGHOCTH.

TpeGoBaHus 10 BHMUCTMTENBHBIM M APXUBHBIM PECYpCaM Iyisl 9THX TPeX SKCIIEpHMEHTOB
pasmidisl.  HanGonbmme mporeccopHble 3arparsl HeoOxommmel mis LIGO (ypoBHs mera-
trionos). O6bemsr manEbx LHC Gymyr 3HagurensHo Gombie, geM y LIGO, a y LIGO -
3Ha4uTeNBHO Gonbie, deM y SDSS. Ilpoekr SDSS yxe Haxomurcs B paGodeil craghd, a B
npoekre LIGO cbem naunbix Haunerca ¢ 2002 roma. Yekopurens LHC u dusuyeckue yera-
HOBKH ycKopHtens Oyayr 3amymeHs! mocie 2005 roga. MOXHO cKa3aTh, 4TO MPOEKT XOPOLIO
HpOIyMaH C TOYKH 3peHHs MacITabHOCTH TpeGOBaHMH K KOMIBIOTHHIY B PaMKaX KaXIoro
®KCIIepUMEHTa, T.. CO3JaHHe PETHOHATBHEIX HEHTPOB OyIeT OCYILECTBIIAThCA C MOCTEIIEHHBIM
HapacTaHUEM CIIOXHOCTH.

Asrops! mpoexrta GriPhyN XopoIro otxaior ce6e 0T4eT B TOM, 9TO peanu3ariis X IIpOeKTa
BO3MOXHA B CWJIY TOTO, 4TO yXe pa3paboTaHO M alpOGHPOBAHO 3HAYUTENBHOE YHCAO IIPHIIO-
KEeHHH, OPHEHTHPOBAHHBIX Ha MCIONB30BAHHE B PACIIpeNeNieHHbIX cucTeMaX. B paMkax mpo-
exra PPDG [7] ycriemso TecTMpoBamich NPUIOXEHAS UL UCTIONb30BAHUS PACIIPEEEHHBIX
0a3 maHHbIX B (hM3MKe BHICOKMX 9Hepruii. B mpoekre China Clipper [8] cosmaiorcs momenu
aHATM3a TaHHBIX B paclpeneNieHHbIX cucreMax. IIpoekroMm Globus [5] pa3paGorad nemsiit
KOMIIIEKC MaTeMaTHIecKoro oGecredeHus IpoMeXyroyHoro ypoeus (middleware). ITpoexr
MONARC, xaK yxe 65UI0 YIOMSHYTO BBIIIe, HPOLeNall MOJENHpOBaHKe KOMIOHEHTOB grid u
ux p3auMonesicraue. IIpoekramu Nile [9] u Condor [10] co3naHs! cHcTeMBI ynaneHHOMH o6pa-
Gorku 3amanuit. B mpoexre GIOD [11] HccefoBamiCh MacCOBBIE TIepeMEIIEHHS 0GBHEKTHBIX
HaHHEIX MEXIY YHAICHHBIMH CaifTaMu.

6. 3AKIIIOYEHUE

@akruyecku B CILIA 1 Bo MHOTIHX crpanax EBpoIsI ceifdac HIET co3aHue HALMOHATBHBIX
grid-cermenros. Cosnanus grid-CTpykTpyp TpeGyIOT MHOIHE OTPACTM HAYKH: STO M IIPOEKT
TIO UCCTIEI0BAHHUIO TOJIOBHOTO MO3ra 9esyioBeKa, ¥ U3ydeHHe IeHOMa YelOBeKa, U IPOEKTHI Mo
OObe/IHEHHIO YKe HAKOIUIEHHBIX M JiabHeilleMy c6opy acTpohH3MdecKuX M Teorpadude-
CKHX NaHHBIX, H METEOPOJIOTHYECKHM aHaTH3 CITyTHUKOBBIX TAHHBIX, U paGOTHI 110 CO3NAHHIO
100aTbHOH MH(OPMAITOHHON CHCTEMSBI, COfepXaleil JaHHble HaOmoneHns 3a 3emieii (3
IeraGaiira manHex yxe k 2001 romy). Dro mayeko He MOMHBIH IepeyeHb 3aIlJIAHAPOBAHHOTO
(1 B OCHOBHOM TIONKpEIUIEHHOTO (DHHAHCHPOBAHUEM) HAMEDEHHS PEAH3ALH KOHIEIIUA
grid B CIIA u EBpore.



Ipusnmast Bo BHUMaHHE TOT (hakT, uTo B POCCHU BellyTCs HaydHble MCCIENOBAHHS TPaK-
THYECKU BO BCEX MEPEYHCIEHHBIX BhIllle 00/acTX, a TakxXe He 3a6biBas 06 oOLieil MUPOBOIT
TEHICHIMH CO3MaHKs moGalbHOro MH(opMalmoHHoro obiectsa XXI, cremyer Hesamemtu-
TENbHO CTaBUTh BOIPOC O HACYLIHOH HEOOXOOMMOCTH CO3IaHMS JIOKATBHOTO grid-cermMeHTa B
Poccui Ha ypoBHe MEXIMCHHMIUTMHAPHON TOCYNAPCTBEHHOM TIPOrPaMMBI, K60 BO3MOXHOE OT-
craBanie Poccuu B 0671aCTH HHGOPMALIMOHHO-CETEBBIX TEXHOOTHIA MOXET KpaiiHe HeraTHBHO
CKa3aThC Ha MHOTMX CTOPOHAX XH3HH. A MMEHHO (DM3HKa BBICOKHX 9HEPrMil HA JaHHBIH
MOMEHT [aeT YHUKIbHbIA INAHC MPUOOIIMTHCS K HOBBIM W IPOTPECCHBHBIM TEXHOJIOTHSIM.
IonHouenHoe ydacTHe poccHilcKHX (U3UKOB B 9KcnepuMenTax Ha LHC Ha paboueii cranuu
YCTaHOBOK OyIeT BO3MOXHO TONBKO IIPH HaIleXalleil OpraHu3alldi KOMIIBIOTHHIA T STHX
OKCIepUMEHTOB HemocpencTBeHHO B Poccun. C konua 1999 roma B Poccun yxe mpemipu-
HATBI LIArk N0 OpraHU3allMi PETHOHATBHOTO MH(OPMALMOHHO-BBIYHCIUTEBHOTO LEHTpA JI
LHC B Poccum: Befyiue poccHiicKue siepHO-(hHU3HdecKue MHCTHTYTEI CO3TATA OObeTHHEH-
HBIH IIPOEKT JIsl pellleHus: JaHHOM NPoGIeMBl, | yXe Ipojieniaa Gonblias KOHKpeTHast paGoTa
B IUTaHE OpraHU3allMy NPOTOTUIIA TaKoro LeHTpa B Poccuu [12]. IlpomomkeHne »Tux pa6or
HEH30€XHO IIPE/IIoNaraeT OCBOCHHE 1 PUMeHeHN e grid-TEeXHOMOTHIA ¥ HeCIyJailHo, YTO HHH-
LMaTHBA II0 CO3NAHHI0 POCCHUHCKOro grid-cerMeHTa UCXOMUT Ha JaHHBIH MOMEHT MMEHHO OT
POCCHICKOIO sepHo-usndeckoro coobiuectsa [12-14].
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