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1. BBE,nEHHE 

B HaCTOSllI.{ee BpeMSl B CERN C03.1laeTCSI KpynHeHIIIHH B MHpe YCKOPHTeJIbHblH KOMIIJIeKC 

qaCTHU LHC (Large Hadron Collider)[I]. 0PraHH3aUHSl npouecca 06pa60TKH H aHaJIH3a .IlaH

HbIX C LHC, HecoMHeHHO, SlBJlJleTCSI Hau60JIee KpynHbIM HH<P0PMauHOHHO-BbNHCJIHTeJIbHbIM 

npoeKToM B MHpe Ha 6JIH)l(aHIIIHe ro.llbl, nOCKOJIbKY B03HHKHeT He06xo.llHMOCTb npOH3BO.llHTb 

MHoroypoBHeByro 06pa6OTKY .IlaHHblX 06II.{HM 06DeMOM HecKOJIbKO TIeTa6aiiT B ro.ll (1 TIeTa

10156aiiT = 6aHT), a TaK)l(e' 06ecneQHTb npo3paQHbIH H 6b1CTPblH .IlocTyn K 3THM .IlaHHbIM 

6oJIbIIIoro KOJIlflIecTBa CneUHaJIHCTOB H3 palHblX CTPaH Mupa. MmKHo 6e3 npeYOeJIlflIeHHSI 

CKalaTb, ~o 3pa LHC npHBHeceT 6ecnpeue.lleHTHble H3MeHeHHSI B KOMnblOTHHr BCJIe.llCTBHe 

HeCJIbIXaHHOro MacIIITa6a HaKaIIJIHBaeMbIX H nO.llJle)l(alI.{HX 06pa6oTKe H aHaJIH3Y .IlaHHblX, 

CJIO)l(HOCTH CaMHX 3KcnepHMeHTaJIbHbIX YCTaHOBOK, a TaK)l(e 60JIbIIIOH reorpa<plflIecKoH pa-

3061I.{eHHOCTH yqaCTHHKoB: HecKOJIbKO TblCSlQ yqeHbIX H3 150 HayqHbIX OPraHH3auHH 32 cTPaH 

MHpa npHHHMaIOT yqaCTHe B npoeKTax Ha LHC. 

OIUlH Ha npOT1[)l(eHHH ~e HecKOJIbKUX JIeT SlBJlJleTC1[ aKTHBHbIM yqaCTHHKoM TPex npo

eKTOB Ha LHC: ALICE, ATLAS H CMS. DOJIee 200 COTPY.IlHHKOB HHcTHTYTa 3aHHMaIOTC1[ 

npoeKTHpOBaHHeM H H3roTOBJIeHHeM .IleTeKTOpOB, yqaCTByroT B palpa60TKe <pH3Ifl1ecKUX HC

CJIe.llOBaHHH H nporpaMMHoro 06ecneQeHHSI .IlJI.sI 3THX YCTaHOBOK. KaK H3BecTHO, BKJI3,I:( pOC

CHHCKOH CTOPOHbI B 3TH 3KcnepHMeHTbI OqeHb 3HaQHTeJIeH, H Tenepb, KOr.lla 6JIH3HTCSI 3a

sepIIIeHHe CTPOHTeJIbCTBa YCKOPHTeJ1SI H 3KCnepHMeHTaJIbHblX YCTaHOBOK, Ba:1KHeHIIIHM MO

MeHTOM 1[BJlJleTCSI 06ecneQeHHe .IlaJIbHeHIIIero nOJIHOueHHoro yqacTHSI POCCHHCKHX yqeHbIX 

B 3KcnepHMeHTax Ha LHC nOCJIe 3anYCKa YCKOPHTerrSl, ~O MO)l(eT 6blTb .IlOCTHmyTO JIHIIIb 

npH .IlOCTaTOqHO nOJIHOH no.u.n;ep:lKKe KOMDbIOTHHra LHC B POCCHH. PeIIIHTb nO.ll06uyro 3a

.Ilaqy B03MO)l(HO JIHIIIb CHJIaMH Bcex HHCTwryrOB B POCCHH, yqaCTByromux B npoeKTax Ha 

LHC. HMeHHO nOSTOMY C 1999 ro.lla 6b1JIa HaqaTa pa60Ta Han; COBMecTHbIM n'poeKToM B STOM 

HanpaBJIeHHH. 

2. KOHn;Enn;IDI GRID H OprAHH3An;IDI KOMIThIOTHHrA)J)DI 
CTA,llHH ~KCllJIYATAn;HH ~KCTIEPHMEHTOB HA LHC 

B TeqeHHe p1[Jla nOCJIeJlHHX JIeT B CERN paccMaTPHBaJIHCb pa3JIIflIHble MO.lleJIH OPraHH

3aUHH KOMnbIOTHHra .IlJI.sI LHC. B qaCTHOCTH, Me)l(JlyHapOJlHbIH npoeKT MONARC (Models 

of Networked Analysis at Regional Centres for LHC Experiments)[2,3] BblpaOOTaJI peKo

MeH.llauHH no nQCTPoeHHIO HH<P0PMauHOHHO-Bb[qHCJIHTeJIbHbIX KOMIIJIeKCOB .IlJI.sI 06pa60TKH 

H aHaJIH3a .IlaHHbIX C LHC. Ha .IlaHHbIH MOMeHT KOJIJIa60pa.I.lIDIMH ALICE, ATLAS, CMS H 

LHCb npHH.sITa MO.lleJIb, B KOroPOH OCHOBHblMH CTPyKTypHbIMH 3JIeMeHTaMH B OpraHH3auHH 

BbNHCJIeHHH .IlJI.sI LHC 6y.uyr pemOHaJIbHble UeHTPbI PalHOro YPOBH.sI, nOCKOJIbKY KOHueH

TPaUHSI BCex BbNHCJIHTeJ1bHbIX H apXHBHbIX pecYPCOB Henocpe.llCTBeHHO B CERN no P.sI.llY 
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npUtIUH HeUeJIeco06pa:ma u, 60JIee TOro, npaKTUtIecKU HeB03MOXHa. ITpu 3TOM npe.ll.no.rra

raeTC.sI, tITO OCHOBOU Bbf'lUCJIUTeJIbHbIX peCypCOB peruOHaJIbHbIX ueHTPOB .lJ.,JU[ LHC cTaHyr 

cpepMbI U KJIaCTepbl nepCOHaJIbHbIX KOMnbIOTepOB. 

OCHOBOnOJIaraIOIlleU KOHuenUUeu OpraHU3auUU paCnpe.ll.eJIeHHblX BbItIUCJIeHUU U .ll.OCTyna 

K 60JIbIIIUM MaCCUBaM .ll.aHHbIX Ha HacTO.sIIllUU MOMeHT CTaHOBUTC.sI KOHuenuH.sI GRID [4]. B 

cUJIY TOro, tITO 3a,n:atIU OpraHU3auuu KOMnbIOTUHra .lJ.,JU[ LHC 6ecnpeue.ll.eHTHbI no 06DeMY 

nOJI)'tIaeMbIX U 06pa6aTbIBaeMblX .ll.aHHblX, CTeneHU CJIOXHOCTU U reorpacpUtIeCKOU pa3.ll.e

JIeHHOCTU )'tIaCTHUKOB, .lJ.,JU[ peIIIeHH.sI 3TUX 3a,n:atI CTaHOBUTC.sI HeU36eXHblM C03.ll.aHUe grid

CTPYKTYP U UCnOJIb30BaHue grid-TeXHOJIoruu, nOCKOJIbKY 3TO .ll.aCT B03MO)l(HOCTb o6he.ll.UHUTb 

COBOKynHOCTb reorpa<pUtIeCKU Y.ll.aJIeHHbIX pecYPCOB C npe.ll.OCTaBJIeHUeM np03patIHoro U yuu

BepCaJIbHoro UHTep<peUca. B CIilA U EBpone yxe peaJIU3yrC.sI HeCKOJIbKO npoeKTOB, UeJIbIO 

KOTOPbIX .sIBJI.sIeTC.sI OpraHU3auH.sI KOMnbIOTUHra .lJ.,JU[ LHC KaK nOCTpoeHue grid-06pa30BaHUU 

C C03.ll.aHUeM COOTBeTCTByroIllero nporpaMMHOro 06eCnetIeHH.sI HOBOro nOKOJIeHH.sI - npe)l(.lJ.e 

Bcero, nporpaMMHOro 06ecnetIeHH.sI npoMexyrOtIHoro YPOBH.sI (middleware). K 3TUM npo

eKTaM OTHOC.sITCSI, HanpUMep, npoeKTbI GIOD [5], Clipper [6], PPDG [7], GrlPhyN [8]. 
B 2000 roJlY norryq:UJI <pUHaHCUpOBaHUe EBponeucKoro co06IlleCTBa npoeKT EU Data Grid 

[9] .lJ.,JU[ <pU3UKU BbICOKUX 3Hepruu, 6UOuHcpopMaTuKH U CUCTeMbI Ha6JIIO.ll.eHUU 3a 3eMJIeu. 

OCHOBHOU UeJIbIO npoeKTa .sIBJI.sIeTC.sI yJI)'tIIIIeHue 3cpcpeKTuBHoCTU U CKOPOCTU aHaJIU3a .ll.aH

HblX nOCpe.ll.CTBOM uHTerpauuu m06aJIbHo-pacnpe.ll.eJIeHHblx npoueCCOpHbIX MOIllHocTeu U 

CUCTeM XpaHeHH.sI .ll.aHHblX. ,L(OCTyn K 3TUM pecypcaM 6y.n.eT xapaKTepU30BaTbC.sI .ll.UHaMUtIe

CKUM pacnpe.ll.eJIeHUeM .ll.aHHblX U BbItIUCJIeHUU, tITO npe.ll.nOJIaraeT ynpaBJIeHUe pellJIUKaUUeu 

U K3IIIUpOBaHUeM 6al .ll.aHHbIX U CUHxpOHU3auuIO npu 3anYCKe 06pa60TKU 3TUX .ll.aHHbIX. 

3. OprAHH3AUHOHHLm MEPLI no C03,nAHHIO 
PErHOHAJILHOrO lIHtDOPMAUHOHHO-BLJIIHCJIHTEJILHOrO 

KOMIUlEKCA)lJUI LHC B POCCHH 

CneUUaJIUCTbI p.sI,ll,a UHCTHTyrOB B POCCUU, KOTopble )'tIaCTByroT B npoeKTax Ha LHC, co-

3.ll.aJIU COBMeCTHblU npoeKT "POCCUUCKUU uH<p0pMauuoHHO-BbltIUCJIUTeJIbHblU KOMllJIeKC .lJ.,JU[ 

06pa6OTKu U aHaJIU3a .ll.aHHbIX 3KcnepUMeHTOB Ha EOJIbIIIOM a,n:pOHHO~ KOJIJIan.n.epe" (PHBK

EAK)[lO]. ITpoeKT 6bill pa3pa60TaH B COOTBeTCTBUU C MeMopaHJJyMoM 0 C03.ll.aHUU PHBK

EAK, nO.ll.nUCaHHblM .ll.UpeKTOpaMU BeJlYIllHX CPU3UtIecKUX UHCTUTyrOB )'tIaCTHUKOB LHC: 

rHU H<I>B3, rHU HT3<I>, HOH<I> PHU KH, IDIH PAH, IDI<I> co PAH, MH<I>H, HHIDI<I> 

MfY, OIDIH, 07I<I>A <I>H PAH U ITIDI<I> PAH. UeJIbIO npoeKTa .sIBJISIeTC.sI C03.ll.aHUe B Poccuu 

peruoHaJIbHOro KOMllJIeKCa .lJ.,JU[ 06pa60TKu .ll.aHHbIX 3KcnepUMeHTOB Ha LHC. ITpoeKT pac

CtIUTaH Ha nepUO.ll..ll.O 2006 ro.ll.a. Ha HatIaJIbHOM 3Tane (.ll.O 2002 r.) llJIaHUpyeTC.sI palpa60TKa 

KOHuenuuu KOMllJIeKCa U C03.ll.aHUe ero npOTOTuna. J(rrSI npOBe.ll.eHH.sI pa60T 6billU c<pop

MupOBaHbI pa60tIue rpynnbl ITpoeKTa no HanpaBJIeHH.sIM .ll.e.sITeJIbHOCTU: C03.ll.aHuIO <pepM U 

KJIaCTepOB nepCOHaJIbHbIX KOMnbIOTepOB; apXUBupoBaHUIO .ll.aHHbIX; PalBUTUIO peruoHaJIbHOU 

ceTU PHBK-EAK U opraHU3aUUU KaHaJIa CBSl3U C CERN, a TaKXe no conpoBo)l(.lJ.eHUIO yuu

<puuupoBaHHoro nporpaMMHoro o6ecnetIeHH.sI. C KOHua 1999 ro.ll.a pa60tIue rpynnbl HatIaJIU 

CBOIO .ll.e.sITeJIbHOCTb. 3a nepuo.ll. MeHee ro.n.a B HT3<I>, H<I>B3, HHIDI<I> MfY U OIDIH 6billU 

C03.ll.aHbI <pepMbI nepCOHaJIbHblX KOMnbIOTepoB, Ha KOTOPblX HatIaTa OTPa6OTKa npOToTuna 

poccuuCKoro peruoHaJIbHoro ueHTPa .lJ.,JU[ LHC. 
YCUJIH.sI, npe.ll.llpuH.sITble B POCChU 3a 1999-2000 rr. no oprauu3auuu peruoHaJIbHoro ueH

TPa .lJ.,JU[ LHC B Poccuu, nOJI)'tIUJIU onpe.ll.eJIeHHOe npU3HaHUe B CERN U noCJIYXUJIU OCHOBOU 
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WUI C03.u.aHWi 06ne.u.HHeHHOH paOOqeH IpynOId POCCWl - CERN 00 KOMDblOTHHIY H MaTeMa
THqeeKOMY oOecoeqeHHIO WUI LHC. B COCTaBe :nOH IpynObl paOOTaeT HeeKOJILKO COTpY.IJ.HH
KOB OlUlH. HaqaTbl pa60Tbl B COTpY.IJ.HH'lecTBe C CERN. T3K. HaDpHMep, OOJIOJICHTeJII:,H)'IO 
oueHKY H OpH3HaHHe B CERN oOJIY'lHJIO yqaCTHe HT3<IJ H HHHSI<I> Mf'Y 3HMOH 2000 ro.u.a 
B MaCCOBOH reHepaUHH q,H3HqeeKHX COOblTHH WUI TPHrrepa BblCOKOro YPOBHIl CMS, a B 
CeHT.sIope 2000 ro.u.a OHSIH BoepBlde yqaCTBOBaJIO B T3KOM KOJlJleKTHBHOM ceaHce. 

4. 	TEKYII(EE COCTOJlHHE nO.IIJlEPiKKH KOMIILIOTHHrA)1).UI 
LHCBOH.HH 

Ha DpOT.sIXeHHH HeeKOJIbKHX OOCJIe,IJ.HHX JleT B OlUlH oldJla OPraHH30BaHa oope.u.eneH
HasI oo.u..u.epXKa KOMDbIOTHHra WUI :!)KCOepHMeHTOB, OpHeHTHpOBaHHblX Ha LHC. T3K, Ha
npHMep. B JIaoopaTopHH HHq,OPM3UHOHHblX TeXHOJIOrHH WUI CMS 01dJl C03,IJ.aH KJIaCTep H3 
3-x SUN-CTaHUHH, opoIp3MMHoe oKpyxeHHe KOTOPOro OOJlHOCThIO a.u.eKBaTHO opoIpaMM
HOH cpe.u.e CMS SUN-KJIaCTepa B CERN; COTpY,lJ.HHK3M OlUlH, yqaCTByIOIIUIM B paOOTax 
00 TeMaTHKe CMS, obmH ope.u.OCT3BJ1eHbl HeooXO,lJ.HMble BbNHCJlHTenbHble H ,lJ.HCKOBlde pe
CypCbl K3K Ha SUN-KJIaCTepe. T3K H Ha cynepKoMoblOTepe SPP-2000; T3ICXe OK33bmaJIaCb 
HHCPOPM3UHOHHasI oo.u..u.epXKa CMS B POCCHH (web-cepBep KOJlJla60p3UHH RDMS CMS 
http://sunct2.jinr.ru) [11]. Sun-CMS KJIacrep B OlUlH HC00JIL30B3JIC.sI T3ICXe KaIC apxHB
HblH cepsep WUI KOHCTPYKTOPCKHX H :i)JleKTPOHHIdX p33paOOToK CMS, se.u.yw:HXC.sI B OHSIH. 

B JIa60paropHH HHCPOPM3UHOHHblX TeXHOJIOrHH oopo6oBaHa opoue~a opose.u.eHH.sI BH
.u.eoKOHcpepeHUHH Mex.u.y OlUlH H CERN; YCTaHOBJIeHO HeOOXO,IJ.HMoe OPOIpaMMHoe oOecoe
qeHHe WUI DJIaTq,opM UNIX H Windows. Ha cepsepe ultra.jinr.ru YCTaHOBJIeH pecpneKTop WUI 
YMeHbmeHH.sI TPaq,HKa BH,lJ.eOKoHcpepeHUHH Me:JK,lJ.)' OHSIH H CERN; o6oPy.u.oBaHO HeeKOJIbKO 
pa60qHx MeeT WUI npose.u.eHH.sI H yqaCTH.sI B BH,lJ.eOKOHcpepeHUH.sIX. 

B COOTBeTCTBHH C oomeH MHPOBOH TeH,IJ.eHUHeH HCnOJlb30BaHWi PC-Linux cpePM H KJIa
crepOB WUI ueneH q,H3H'leeKHX :!)KcOepHMeHTOB [12] B OlUlH 3a OOCJIe,IJ.HHe .nsa ro.u.a 01dJl0 
C03,IJ.aHO 3 q,epMbI oepcoHaJIbHblX KOMDbIOTepOB. <I>epMa JI<I>l.J - JIB3 C 1999 ro.u.a ycoemHo 
Hco0Jlb3yeTC.sI WUI pacqeTOB HeeKOJIbKHX q,H3H'leeKHX :!)KcOepHMeHTOB (STAR, EXCHARM, 
NA48). H DJIaHHPYeTC.sI ee HCOOJIb30BaHHe WUI :!)KcoepHMeHTOB, 0pHeHTHpOBaHHbIX Ha LHC. 
K JleTY 2000 roJ),a B OHSIH OIdJlH C03J),aHld eme 2 cpepMbI: B JI.HII H JIHT, KOToplde oy
.QYT HC00Jlb30B3ThC.sI WUI p.sIJJ.a cpH3H'leeKHX :!)KcoepHMeHTOB. B TOM qHCJle WUI ALICE, AT
LAS H CMS. OomasI OPOH3BO,lJ.HTe1IbHOCTh TPex PC-q,epM OHSIH - oOJIee 1000 Speclnt95 
(T3K, HanpHMep, OPOH3BOJ),HTenbHOCTh opoueccopa Intel PIII-500 Mru OueHHB3eTC.H KaIC 20.6 
Speclnt95). Yxe Ha .u.aHHbIH MOMeHT OlUlH pacooJlaraeT onpe.u.eneHHoH 0330H WUI opose
.u.eHWI P33JIH'lHIdX paCqeTOB H HCCJle.u.oBaHHH 00 reMaTHKe ALICE, ATLAS H CMS. 

OCTaHOBHMC.H OOJIee OO.u.pOOHO Ha COeUHaJIH3HpOBaHHOH Linux PC-cpepMe, C03,IJ.3HHOH B 
JIa60paTopHH HHCPOPM3UHOHHIdX reXHOJIOmH WUI pemeHH.sI 33,lJ.aq p.sIJJ.a q,H3I1'leeKHX SKcoe
pHMeHTOB, B KOTOPblX OHSIH OpHHHM3eT yqacme (ALICE, CMS B COMPASS). <I>epMa co
CTOHT H3 8 2-opOUeccOPHIdX oepcOHaJIbHIdX KOMDbIOTepOB WUI OaICeTHOH oopa6oTICH 33,lJ.3HHH 
(2xCPU 500 MI'Q, 512 RAM, 8 OB ,lJ.HCKOBOH 03M.HTH), .nsyx HHTepaICTHBHIdX KOMOblOTepOB 
(333 Mru), ynp3BJI.HlOmero KOMObIOTepa (2xCPU 600 MI'Q) B ,lJ.HCKOBOro RAID-MaccBBa Ha 
170 OB. npOIpaMMHasI cpe.u.a q,epMld - ooep3UHoHHasI CHCTeMa Linux 6.1, OBOJlBOTeKa opo
IpaMM cemlib200, CHCTeMa Root 2.25.03, COeUHaJIH3HpOBaHHlde OaICeTld WUI sKcOepBMeHTa 
CMS - cmsim vv.1l8, 120, 121; ORCAA3..2 H SKCOepHMeHTa ALICE - Aliroot 3.03. Ha 
cpepMe HHCT3JIJIBp0B3H Ha60p OPHKJI3,IJ.HIdX OaICeTOB LHC++, B TOM 'lHCJle CYE,ll Objeetiv
itylDB. CqeT 3a.u.aq 00JIb30BaTeneH ocyIUecTBWleTC.sI B 03KeTHOM peJICHMe, OPraHH30BaHHOM 
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nOCpe,llCTBOM CHCTeMLI PBS Ha 8 2-npoueccopHblX y:max no 500 Mm. npOrpaMMHWI cpe,lla 

cpepMbI 5:lB1ISleTC5:l YHHcpHUHpoBaHHoH C TOqKH 3peHH5:l ee HCnOJIb30BaHH5:l .IVUI UeJIeH 3KcnepH

MeHTOB Alice H CMS, YCTaHOBJIeHbI· Bee aKTyaJIbHbIe sepCHH CneUHaJIH3HpOBaHHbiX naKeTOB 

.IVUI 3THX 3KcnepHMeHTOJ;\: Aliroot, cmsim H ORCA.. 

s. YQACTHE OIDIH B npOEKTE PHBK - BAK 

COTpy,llH~KH 0111111 npHHHMaJIU aKTHBHOe yqacTHe B CPOpMHpoBaHHH KOHuenUHH npoeKTa 

PI1BK-EAK H TeKCTa ,IlaHHoro npoeKTa, yqaCTByIDT B ,Ile5:lTeJIbHOCTH Bcex pa60qHX rpynn 

3TOro npoeKTa, a TaIOKe B pa60Te 06'be,llHHeHHOH pa60qeH rpynnbI POCCH5:l - CERN no 

KOMnblOTIlHry H MaTeMaTHqeCKoMY 06eCneqeHHIO .IVUI LHC [13,14]. 

B PaMKax pa60T no PI1BK-EAK 0111111 6bIJIH B35:lTbI 065:l3aTeJIbCTBa no MaccoBoMY MO

,IleJIHPOBaHHIO cpH3gqeCKHX C06bITHH .IVUI 1pHrrepa BblCOKOro YPOBH5:l 3KcnepHMeHTa CMS. 

TaKoe MO,lleJIHpOBaHHe nepHO,llgqeCKH npOXO,llHT KaK HenOCpe,llCTBeHHO B CERN, TaK H B 

pSI,lle ,Ilpyl'lifX eBponeHcKHx H aMepHKaHcKHx HHCTHryTOB, npeTeHJlYIOmHX Ha POJIb BblqHCJIH

TeJIbHblX pemOHaJIbHbIX ueHTpOB .IVUI LHC. nOJIyqeHHbIe MO,lleJIbHble ,IlaHHbIe nepe,llaIOTC5:l B 

CERN .IVUI BKJIIOqeHH5:l B o6'beKTHo-opHeHmpOBaHH)'IO 6aJY,IlaHHbiX (ObjectivityIDB). 3Ta 

6a3a ,IlaHHbIX C03.llaeTC5:l .IVUI BbI60pa 6aJOBbiX e,llHHHU HHcpopMaUHH, onTHMH3aUHH aJIro

PHTMOB 1pHrrepa H peKoHCTPYKUHH C06bITHH. Ea3a ,IlaHHbIX CMS B CERN C HaqaJIa 2000 

ro,lla HanOJIH5:leTC5:l MO,lleJIbHblMH cpH3HQeCKHMH COGbITH5:lMH, nO,ll06HbIMH TeM, KOTopble npe,ll

nOJIaraeTC5:l HCCJIe,llOBaTb Ha ,IleHCTB)'IOmeH YCTuHoBKe CMS. B npouecce reHepaUHH C06bI

mH H nocJIeJl)'lOmeH nepe,llaQH ,IlaHHbIX B CERN npOHCXO,llHT npoBepKa pa6OTocnoc06HoCTH 

JIOKaJIbHbIX peeypcoB, KoppeKTHocTH pa60TbI nporpaMMHoro oKpyx<eHH5:l, oTpa6aTblBaIOTC5:l 

npoue,llypbl Y,IlaJIeHHoro 06MeHa 60JIbllJHMH o6'beMaMH ,IlaHHbIX. B oceHHeM ceaHce Macco

BOH reHepaUHH 2000 ro,lla yqaCTBOBaJIH TpH HHcTHryTa B POCCHH: H111ll1<l> MIT, I1T3<l> 

H 01llll1. reHepaUH5:l BeJIaCb TaIOKe B I1TaJIHH, <l>paHUHH, <l>HHJI5:lH,llHH, BeJIHK06pHTaHHH 

n CIlIA. POCCHHCKHH o6'beM yqaCTH5:l 6bIJI onpe,lleJIeH B COOTBeTCTBHH C orpaHHQeHHblMH 

B03MO)KHOCT5:lMH ceTeBoH CB5:l3H C CERN: Bcero B POCCHH GbIJIO CMO,lleJIHpOBaHo 110 TblC5:lQ 

c06bITHH, QTO COCTaBJI5:leT 160 rHraGaHT ,IlaHHbIX. YQaCTHe ny6Hbl - reHepaUH5:l 40 TbIC5:lQ 

C06bITHH (70 GB ,IlaHHblx). reHepaUH5:l npOXO,llHJIa Ha cpepMe JII1T npH nOJIHOH 3arpyx<eHHo

CTH BCex 16 npoueccopHbIX e,llHHHU cpepMbI B TeQeHHe 10 ,IlHeH • Ha MO,lleJIHpOBaHHe O,llHOro 

C06bITH5:l 1pe60BaJIOCb 60JIee 5 MHHYT npoueccopHoro BpeMeHH Ha CPU 500 Mru. ,llrul 

MO,lleJIHPOBaHH5:l C06b1THH HCnOJIb30BaJIHCb nporpaMMbl pythia(v.6136) H nporpaMMbl MO,lle

JIHpOBaHH5:l H peKoHc1pYKUHH C06bITHH .IVUI 3KcnepHMeHTa CMS cmsim (v.120). ,UaHHbIe 

3aTIHCbIBaJIHCb B zebra-cpopMaTe(fz) 6JIOKaMH nop5:l.llKa 1 rHra6aHTa npHMepHo no 500 co

6bITHH B O,llHOM CCPOpMHpoBaHHoM cpaiiTIe.·,llrul nepe,llaQH ,IlaHHblX B CERN, nOMHMO np5:lMOH 

nepe,llaQH no KaHaJIaM CB5:l3H, TaK)Ke 6bIJIa pa3pa60TaHa TeXHOJIOrH5:l 3anHCH ,IlaHHblX B 0111111 

Ha DLT-JIeHTbI: KaK JIOKaJIbHbIX ,IlaHHbIX B ,Uy6He, TaK H JlaHHbIX H3 MOCKOBCKHX HHCTHTYTOB. 

MbI nJIaHHpyeM np0,llomKaTb COTpY,llHHQeCTBO C H111ll1<l> MIT H I1T3<l> B paMKaX npo

eKTa PI1BK-EAK. ,llrul 3TOro nOTpe6yeTC5:l nept:HTH Ha KaQeCTBeHHO HHOH ypoBeHb co06me

HH5:l H 06MeHa JlaHHbIMH Me:lK,lly ueHTpaMH - yqacTHHKaMH 3THX pa60T, qTO npe,llnOJIaraeT npH

MeHeHHe grid-TeXHOJIOmH, B QaCTHOCTH, HCnOJIb30BaHHe Ha60pa HHCTPYMeHTaJIbHbIX cpe,llCTB 

Globus[l5], KOTOPbIH yx<e HHCTaJIJIHpOBaH Ha cpepMe JII1T B nOJIHOM o6'beMe. 

B 6JIHJKaHllJee BpeM5:l nJIaHHpYeTC5:l COBMeCTHoe C H111ll1<l> MIT H I1T3<l> C03,1laHHe H 

HCnOJIb30BaHHe 06'beKTHo-OpHeHTHpOBaHHoH 6a3bI ,IlaHHbIX 06'beMOM OKOJIO 400 rHra6aHT. 

HaJIHQHe B 0111111 CHCTeMbI MaCCOBOH naM5:lTH C03,1laeT B03MOJKHOCTH TeeTHpOBaHH5:l PaJ
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JIHl.J:HbIX MOJleJIeH pa60ThI C 60JIbWHMH 06beMaMH JlaHHbIX, a TaJOKe OTpa60TKH TeXHOJIOrnH 

KOJ1J1eKTHBHoro HCnOJIb30BaHIDl MaCCOBOH naMSITH C MOCKOBCKHMH HHCTH1)1aMH. 

6. 3AKJIIOQEHHE 

OpraHH3aUIDl B POCCHH pernOHaJIbHoro HHqJOpMaUHoHHo-BbIlfHCJIHTeJIbHoro ueHTPa .IlJUI 

LHC nOTPe6yeT K 2004-2005 IT. 60JIbWHX qJHHaHCOBbIX BJIO)KeHHH, lfTO B03MO)KHO TOJIbKO Ha 

ypoBHe OTJleJIbHOH QJeJlepaJIbHOH nporpaMMbI. OJlHaKO oTpa60TKa npoToTHna TaKOro ueHTpa 

B POCCHH BnOJIHe ocywecTBHMa H npH Tex JlOBOJIbHO CKPOMHbIX pecypcax, KOTOPbIMH ceHlfac 

pacnOJIaralOT POCcHHcKHe HHCTH1)1bI. 

BCTaBwHe nepeJl HaMH HOBbie 33,[(alfH MO)KHO peWHTb TOJIbKO B TeCHOM COTpYJlHHlfeCTBe C 

POCCHHCKHMH HHCTHTYTaMH, yqaCTByrolI.J,HMH B LHC. OlfeHb OCTPOH npH 3TOM SlBJISleTCSI npo

6JIeMa OTCYTCTBIDl 6bICTPOH CBSl3H POCCHHCKHX HHCTH1)10B C CERN. qTO KacaeTCSI O¥rnH, 

TO coopyxeHHe KaHaJIa CBSl3H O¥rnH - MocKBa B napTHepCTBe C rocYJlapCTBeHHbIM npeJl

npIDlTHeM "KOCMHlfeCKaJi CBSl3b" C nponYCKHOH cnoc06HocTblO 1 f6HT/c 06ecnelfHT 3QJQJeK

THBHyro HHTerpaUHIO O¥rnH C MOCKOBCKHMH SIJlepHo-QJH3HlfecKHMH HHCTH1)1aMH B paMKaX 

npoeKTa PHBK-6AK. naJIbHeHWHe nepcneKTHBbI PaJBHTIDl MeXllYHapOJlHbIX TeJIeKoMMYHH

KaUHH O¥rnH CBSl3aHbi C pa3BHTHeM B POCCHH CHCTeMbI MeXllYHapoJlHblX KaHaJIOB JlJ1SI HaYKH 

H 06paJoBaHIDl, B TOM lfHCJIe C nOJlKJIlOlfeHHeM POCCHH K eBponeHCKOH ceTH HaYKH H BblcweH 

WKOJIbI TEN-155/622 (T.e. C nponYCKHOH cnoc06HOCTblO OT 155 JlO 622 M6HT/c). 

OlfeBHJlHO, lfTO 33,[(alfa opraHH3aUHH KaHaJIa CBSl3H POCCIDl - CERN SlBJISleTCSI npHopH

TeTHoH B nJIaHe C03JlaHIDl pernOHaJIbHOrO HHQJopMaUHoHHo-BbIlfHCJIHTeJIbHoro ueHTpa .IlJUI 

LHC B POCCHH, HO TaK)Ke KpaHHe Ba)KHO OCBOHTb HCnOJIb30BaHHe grid-TeXHOJIOrnH B POCCHH 

B CaMoe 6JIH)KaHWee BpeMSl, lfTO CJleJIaeT B03MO)KHbIM C03JlaTb B POCCHH OCHOBY JlJ1SI nOJl

Jlep)KKH KOMnblOTHHra LHC Ha ypoBHe, 3,[(eKBaTHOM Tpe60BaHIDlM JlJ1SI CT3,[(HH 3KCnJIyaTaUHH 

QJH3HlfecKHx YCTaHoBoK. TOJIbKO TaKHM 06pa30M 6YJleT o6ecnelfeHo nOJIHOueHHoe yqacTHe 

POCCHHCKHX QJH3HKOB B 06pa60TKe H aHaJIH3e JlaHHbIX 3KcnepHMeHToB Ha LHC. 

Pa3BHTaJi BbIlfHCJIHTeJIbHO-HHQJopMaUHOHHaJi H CeTeBaJi cTpYKTypa O¥rnH, HMelOlI.J,HHCSI 

onbIT opraHH3aUHH cynepKoMblOTepHoro ueHTpa [16] H C03JlaHIDl QJepM nepCOHaJIbHblX KOM

nblOTepoB, onblT pa60TbI C MaCCHBaMH JlaHHbIX H pacnpeJleJIeHHbIMH CHCTeMaMH BbllfHCJ1eHHH 

(Condor [17,18]) Bce 3TO C03JlaeT onpeJleJIeHHyro OCHOBY .IlJUI anp06aUHH HOBblX grid

TeXHOJIOrnH. 

HMelOlI.J,aJiCSI yxe B JlaHHblH MOMeHT Y POCCHHHCKHX yqeHblx nOTpe6HocTb B pacnpeJleJIeH

HbIX BbIlfHCJIeHIDlX H JlOcTyne K YJlaJIeHHblM 6a3aM JlaHHbIX roBOpHT 0 HacYWHoH He06xoJlH

MOCTH C03JlaHIDl POCCHHCKOro CerMeHTa ceTH GRID. B 3TOH CBSl3H UeJIeC006pa3Ho 061>eJlH

HeHHe YCMJIHH H C03JlaHHe HOBOH <J>eJlepaJIbHOH MeXllHcUHnllHHapHoH HayqHo-TexHHlfecKoH 

nporpaMMbI no HHTerpaUHH POCCHHCKHX pacnpeJlelleHHbIx 6a3 JlaHHbIX H BbIlfHClleHHH BO Bce

MHpHyro CTPYKTYPY GRID [19]. O¥rnH, HH¥rn<J> MIY, HT3<J> H TeJIeKoMMYHHKaUHOHHbIH 

UeHTP "HaYKa H 06lI.J,ecTBO" yxe BblCTyrIMJIH C HHHUHaTHBoH C03JlaHHSI POCCHHCKOro grid

CerMeHTa .IlJUI LHC [20]. Ha pHc.l H 2 npeJlCTaBJIeHbl CeTeBaJi H annapaTHo-nporpaMMHaJi 

HHQJpaCTPYKTypbl npoeKTHpyeMoro POCCHHcKOro grid-CerMeHTa .IlJUI LHC. 
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PRC. 1: llpOCKT C03,lla.HIDI DpOTOTHlIa POCCHiicKOro ceI'Mcma GRID J])lSI LHC. 



AnnapaTHo-nporpaMMHaH HH4»paCTpYKrypa 

C03L1.aBaeMOrO POCCHHCKOrO Grid-cerMeHTa ,[{JIH LHC 


...-----... 

Ha60p 

HHCTpYMeHTaJILHhlX 
cpeJlCTB 

Globus 
~ ....,. 

...::a 

Globus=cepBHcwi 

GRAM - ynpaBJIeHHe pecypcaMH 


(Condor, LSF. NQE, PBS); 

Nexus - eBg3!>; 
 061IlBe pecypchI: 
MDS - HHq,0pMaUKoHHhIH; 

Linux-PC q,epMbI B MT3cI>, HMHJIcI> MrY, OHJIMGSI - 6e30nacHocn.; 

HBM - MOHHTOPBHI'; H TO; "Hay.Ka H o6~eCTBo" 06meH npOH3BO'[u-ITeJIbHOCTblO 

GASS - YJ].anemu.t:H J].OCT)'ll K J].aHHhIM; 
 -2 K Speclnt95 H AHCKOBbIM npocrpaHCTBOM -2 TBGEM -'ynpasIIeHHe BhInOIlHeHHeM 3a.z:taHKH. 

DLT-6H61IHOTeKa ATL-2640 B Ol15IM eMKOCTblO 5/10 TB 
C B03MO)KHOCTbIO KOJIJIeKTHBHOrO HCnOJIb30BaHH.SI Ha 6a3e 

naKeTa OmniStorage B OH...HM H nOCTaHOBKOH KJIHeHTOB 

OmniStorage B MOCKOBCKHX OpraHH3allH.S1X 

FMc. 2: AnnapaTHo-nporpaMMHasI HH<ppaCTp)'KT)'pa C03.llaBaeMoro POCCHHCKOro Grid-cerMeHTa JJ)1JI 

LHC. 

http:HCnOJIb30BaHH.SI


JImepaTYPa. 

1. 	 L.R.Evans. - CERN AC/95-02 (LHC), CERN, 1995. 

2. 	 http://www.cern.chIMONARC 

3. M.Aderholz at al. - KEK Preprint 2000-8, CERNILCB 2000-001, 2000. 

4. 	 J.Foster and K.Kesselman, editors. GRID: a Blueprint to the New Computing In
frastructure. Morgan Kaufman Publishers, 1999. 

5. 	http://pcbunn.cithep.caltech.edul 

6. 	http://www-itg.lbl.gov/Clipper/ 

7. 	http://www.cacr.caltech.edulppdg 

8. 	 http://www.phys.ufi.edul- avery/mrel 

9. 	http://grid.web.cern.ch/grid 

10. 	http://theory.npi.msu.su/ilyinIRIVK-BAK 

11. 	 I.Golutvin et al. - DI1-98-122, JINR, Dubna, 1998. 

12. 	G.P.Yeh. Fermilab-Conf-00/053. 

13. 	O.Kodolova, E.Tikhonenko. - CMS Conference talk 2000-030. 

14. 	 V.V.Korenkov, E.A.Tikhonenko. - Book of Abstracts of the 2nd Int.Conf. "Modern 
Trends in Computational Physics", Dubna, Russia, 2000, p.lOO. 

15. 	http://www.globus.org 

16. 	V.Korenkov. - Proceedings of Int.Conference HIPER'98, Zurich, Switzerland, 1998, 
pp.224-227. 

17. 	http://www.cs. wisc.edulcondor 

18. 	B.B.KopeHbKoB H .llp. - JINR Rapid Communications No.2[70]-95, OIDIH, )ly6Ha, 
1995. 

19. 	B.B.KopeHbKoB, E.A.THxoHeHKo. - C60PHHK Te3HCOB KOHq,epeHUHH "INTERNET B 
HayqHblx HCCJIe.llOBaHIDIX", H3.ll.MIY, M., 2000, CTp.86. 

20. 	A.B.)KyqKOB, B.A.HnhHH, B.B.KopeHhKoB. - Tpy,llbI BcePOC.KoHq,epeHUHH "BblCOKO
npOH3BO.llHTe.nbHble BbNHCJIeHIDI HHX npHnO)l(eHIDI", H3.ll.MIY, M., 2000, CTp.227-231. 

PyKonHCh nOCT)'nHJIa BH3.llaTeJIbCKHH OT,lI;eJI 
16 4leBpaIDl2001 roM. 

8 

http:http://www.cs
http:http://www.globus.org
http://theory.npi.msu.su/ilyinIRIVK-BAK
http://grid.web.cern.ch/grid
http://www.phys.ufi.edul-avery/mrel
http://www.cacr.caltech.edulppdg
http://www-itg.lbl.gov/Clipper
http://pcbunn.cithep.caltech.edul
http://www.cern.chIMONARC


KopeHhKoB B.B., MHUhIH B.B., THXOHeHKO E.A. Pll-2001-24 
Y'IaCTHe OJUIH B OPraHH3auHH pemOHaJIhHoro 
HH«P0PMauHoHHO-BbI'IHCJlHTeJIhHOro ueHTpa ,llJ1jI LHC B POCCHH 

OCBeW:3JOTCSI np06J1eMId OpraHH3auHH pemOHaJIhHoro HH«P0PMauHOHHO-BhI
'IHCJlHTeJlhHOro ueHTpa ,llJ1jI LHC B POCCHH BKOHTeKCTe yqaCTHSI OH5IH. 

Pa60Ta BhIOOJlHeHa BJIa6opaTopHH HH«P0PMauHOHHblX TeXHOJlOmH OH5IH. 

Coo6meHHe 06'beJlHHeHHoro HHCTHTYI'a JIJlepHblX HCCJIeJlOBaHHH. Jly6Ha, 2001 

nepeBOJl aBTopOB 

Korenkov V.V., Mitsyn V.V., Tikhonenko E.A. PI 1-2001-24 
Participation of JINR in Organization 
of Regional Informational Computing Centre for LHC in Russia 

The problems of participation of JINR in organization of informational com
puting centre for LHC in Russia are described. 

The investigation has been performed at the Laboratory of Information Tech
nologies, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna. 2001 




