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Yt.JeHbIH ceKpernpb 

JJ:uccepTalUIOHHOro C0BeTa 

KaHJlH}laT cpH3HKO-MaTeMaTHt.JeCKHX HaYK 

'/l Ub v.?:.... 3.M.Haant.JeHKO 

06man xapaKTepucTuKa pa6oTLI 

AK'fY3JlbHOCTb TeMbl 

Yt.JaCTHe B COBpeMeHhIX cpH3lII.JeCKHX 3KCrrepuMeHTaX npe.[(IIOJiaraeT aK

THBHOe HCIIOJlh30BaHue cpe.[(CTB BhllJHCJIHTeJihHOH TeXHHKH H rrpuMeHeHHe 

pa3JIHlJHhIX MaTeMaTHt.JeCKHX MeT0.[(0B B qJH3Ht.JeCKHX IICCJie.[(OBaHH51X. 

CoTPYJlHHKH O61>e.[(1IHennoro IIHCTIITyra MepHhIX IICCJie.[(oBaHH51X (OH5IH) 

yqacrnymT BO MHOrnx KpyrrHhIX Me)KJlyttapO.[(HhIX qJII3Ht.JeCKHX 3KCrrepnMeH

TaX (B qacrnocTn, B 3Kcrrep1IMenrnx CMS,.ATLAS II ALICE na CTpmuu:eMc.si 

B UEPH (Illaeiiu:apH.sI) Kpyrrtteii:meM ycKoplITeJie 3ap.si)KeHHhIX qacTIIU: EoJih

IIIoii A.[(poHHhiii KoJIJiaii:.[(ep (Large Hadron . Collider; LHC) ), t.JTO Tpe6yeT 

C03.[(aHH51 HHcpOpMaQHOHHO-BhllJIICJIHTeJihHOH cpe.[(hl · .[(JI5I 3THX 3KcrrepnMeH

TOB B OH5IH JlJI5I Toro, t.JT06h1 crren:1IaJIIICThI OH5IH IIMeJIII B03MO)KHOCTh 

IIOJIHOU:eHHO COTpYJlHIIt.JaTb co . CBOJIMII. KOJIJia6opau:H.sIMII, HaXOMCh .[(JIJITeJih

HOe apeM.sI B OH5IH. Tpe6oaaHH51 K KOMIIhIOTHmy1 KpyrrHhIX cpH31It.Jecmx 

3KCrrep1IMeHTOB Ot.JeHb pa3H51TC51 B CHJiy. Y3KOH crreU:1IaJIH3aU:IIII rrporpaMMHOro 

o6ecrret.JeHH51 .[(JI5I IICCJie.[(OBaHJIH B paMKaX 3TIIX 3KCIIep1IMeHTOB, neo6XO.[(II

MOCTII IIO.[(Jlep:lKKH 3TOro rrporpaMMHOro o6ecrret.JeHH51 B cpe.[(e COOTBeTCTBYIO

mnx orrepaU:IIOHHhIX CIICTeM,. a TaK)Ke BCJie.[(CTBIIe paJJIHlJH51 IIOTpe6HOCTeii: a 

BhllJIICJIIITeJihHhIX, .[(JICKOBhIX, apXIIBHhIX II ceTeBhlX pecypcax, lJTO orrpe.[(eJI.sI

eTC.sI crreu:ncpHKOH pernaeMbIX Ha KOHKpeTHhIX 3KcrrepnMeHTax 3a.[(at.J. 

Bh11.JHCJI1ITeJihH0-1IHcpopMaU:HOHHa.sI HHcppacTpyicTYPa OH5IH B 6oJihIIIOH 

cTerreHII op1IeHTnpoBaHa Ha IIJiaTcpopMy UNIX. 3rn xopoIIIo comacyeTc.sI c 

o6IQHMII TeH.[(eHU:H.sIMJI opraHH3aU:IIII KOMilhlOTIIHra .[(JI5I (plI3lII.JeCKHX 3KCIIe-
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puMeHTOB BO BCeM Mttpe. O.uHaKO HCIIOJlb30BaHHe MHO)KeCTBa onepaQHOHHhlX 

cucTeM UNIX-IlJlaT<popMhI (ConvexOS, HP-UX, SPP-UX, Solaris, Linux) 

oqeHh qacTo Tpe6yeT onpe.ueneHHOH a.uanTaQttH cneQttaJIH3ttposaHHoro npo

rpaMMHOro o6ecneqeHIDI q:>lI3ttqecKHx 3KcnepttMeHTOB. MHoroo6pa3ue ap

xuTeKTYP KOMnhIOTepoB, BXO.!UIIQHX B COCTaB cyrrepKOMilbIOTepHOI'O QeHTpa 

OH5111 (CKU OH5111), rrpIIBO.UIIT K Heo6xo.uuMocTII IIccne.noBaHIDI, KaKIIM 

o6pa30M OIITIIMII3ttpoBaTb BbIIIOJIHeHIIe TeX IIJIH IIHhIX 3a,Uaq, pernaeMbIX B 

paMKax q:>lI3ttqecKIIX 3KCnepIIMeHTOB. 

Ilo Mepe nmrnneHIDI B CKU OH5111 HOBhIX 3BM Heo6xo.UIIMO ocBattBaTh 

oco6eHHOCTII pa60Tbl Ha 3THX KOMilbIOTepax .um1 Toro, qT06hI IlOJlh30BaTeJIII 

QeHTpa MOrJIII. pernaTb CBOII 3a,UaqII HaII6onee ::icpcpeKTIIBHhIM o6pa30M. 

TaK, HarrpuMep, .!(JIB IIccne.uoBaHIDI BeKTOpHo-rrapaJIJieJihHOH 3BM Convex-

220 6bma Bh16paHa 3a,Uaqa nocTpoeHIDI reHepaTopa cnyqaifHhIX qIIcen Ha 6a3e 

KJieTOqHoro aBTOMaTa. 3Ta 3a,Uaqa IIHTepeCHa KaK C TOqKII 3pemrn IlOilhITKII 

C03.!(attllil reHepaTopa, COOTBeTCTBYJOIQero Tpe6oBaHIDIM, npeJ],1,51BJI51eMbIM K 

reHepaTopaM cnyqaHHhlX qIIceJI, TaK II C TOqKH · 3peHIDI peanlI3aQIIII reHepa

TOpa, rrpott3BO,U5IIQero BeKTOp cnyqaifHh!X BenuquH, Ha KOMIIbIOTepe BeKTOp

HOH apxIITeKTYPhI. 

,Uml HCCJie,UOBaHIDI B03MO)KHOCTeH napaJIJieJIII3aQIIH Ha cyrrepKOMilhIOTepe 

SPP-2000 6bma Bh16paHa 3a,Uaqa MIIHHMII3aQIIII cpyttKQIIOHana npu nocTpoe

HIIII OIITIIMaJihHOH nepe.uaTOqHOH q:>yttKQIIH .!(Jl51 Hatt6onee TOqHoro II3MepeHIDI 

KOOp,UIIHaThl 3ap51)KeHHOH qacTIIQhl B TOpQeBhIX MIOOHHhIX .ueTeKTOpax ycrn

HOBKH CMS. Cne.uyeT OTMeTIITh, qTo npo6neMa MIIHIIMII3aQIIII q:>yttKQHOHaJIOB 

no napaMeTpaM rrpucyma llIIIpOKOMY Kpyry 3a,Uaq o6pa60TKH 3KCnepIIMeH

TaJibHhIX .uaHHbIX, r.ue B03HIIKaeT Heo6xo,UIIMOCTh IIOJiyqeHIDI OIITIIMaJibHh!X 

OQeHOK IlO.!(I'OHKII napaMeTpOB. 

Eonee ,UeTaJibHOe 03HaKoMJieHIIe co cneQIIaJIII3HpOBaHHbIM MaTeMaTIIqe

CKHM o6ecneqeHtteM ,UJI51 ::iKcnepIIMeHTa CMS npuBeno K uccne.noBaHllilM, CB51-
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3aHHhIM C ycoBeprneHCTBOBaHIIeM anropIITMa BOCCTaHOBJieHllil TpeK-CerMeHTOB 

B TOpQeBbIX MIOOHHhlX KaMepax ycTaHOBKJ,\ <?MS. 

TaKHM o6pa30M OCHOBHhle acneKThl aKyY~bHOC:nt pa60Tbl MO)KHO onpe

,UeJIIITb CJie,UYJOIQIIM o6pa30M: 

• OH51l1 nOJIHOCTblO OTBeqaeT 3a npoeKTIIpOBaHIIe, II3I'OTOBJieHIIe II BBO.U 

B 3KCIIJiyaTaUIIIO TOpUeBhIX a.upoHHhlX KaJIOpIIMeTpOB II nepe.uHeH MIO

OHHOH CTaHQIIII MEl/1 .!(Jl51 ycTaHOBKII CMS. OH5111 TaK)Ke rrpIIHIIMaeT 

yqacTIIe B pa6ornx B paMKax 3KcnepIIMeHTa CMS no co3.uaHIIIO npe.u

JIIIBHeBoro J]_eTeKTOpa II nporpaMM q:>II3IIqecKOro aHaJIII3a 3K~nepIIMeH

TaJibHhIX .uaHHhIX ::iKcnepIIMeHTa CMS. EcnII IIMeTh B Blitl-Y IIcnOJih30-. . . 

BaHIIe KOMnhIOTepHblX cpet1-CTB, TO 3TO Heo6XOJ]_IIMO .!(Jl51 npOBOJ]_IIMhIX B 

OH5111 pa6oT no MexaHIIqecKoMy npoeKTIIpOBaHIIIO, pa3pa6oTKe 3JieK

TpoHIIKII ,UJI51 yKa3aHHhIX .neTeKTopoB, IIX MOt1-enIIpoBattIIIO, II3yqemi10 

q:>II3IIqecKIIX npoueccoB II o6pa6oTKe .uaHHhIX C TeCTOBhlX ceaHCOB Ha 

npOTOTIInax 3TIIX .ueTeKTOpOB. J:Lri51 C03,UaHllil ycJIOBIIH rioJIHOUeHHOI'O 

COTPY.UHIIqecrna cneQIIaJIIICT0B OH5111 B paMKax CMS 6hma nocrn

BJieHa 3a.uaqa opraHII3aQIIII K0MilhIOTIIHra CMS B OH5111. 

)],anhHeiirnee yqacTIIe cneQIIaJIIICT0B OH51l1 B CTp051IQIIXC51 Ha LHC 

3KcnepIIMeHTax (ATLAS, CMS II ALICE), B oco6eHHOCTII Ha .ueii

CTBYJOIQeif cpa3e ycKOpIITeJI51 II ycTaH0BOK, Tpe6yeT C03J]_aHllil B PocCIIII 

pernOHaJibHOro IIHq:>OpMaQIIOHHO- BbiqIICJIIITeJibHOI'O QeHTpa .!(Jl51 LHC. 

B 3TOM K0HTeKCTe C03,UaHIIe IIHq:>OpMaUIIOHHO- BhJqIICJIIITeJihHOH cpe,Ubl 

.!(JIB 3KcnepIIMeHTa CMS B OH5111 B 3HaqIITeJihHOH cTeneHII nocny

)KIIJI0 ocHOBOH ,UJI51 yqacTllil OH5111 B o6mepoccIIiiCKOM npoeKTe co-

3,UaHllil B PoccIIII pacnpe.ueneHHOI'O pernOHaJibHOI'O IIHq:>OpMaUIIOHHO

BblqIIcJIIITeJihHOI'O ueHTpa M51 LHC. 

• Ha HaqaJibH0M ::irnne 3KCilJlyarnUIIII 3BM Convex-220 II SPP-2000 
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6hIJIH Il0CTaBJieHbl 3a,IW'IH H3)"IeHIDI oco6eHHOCTett pa60Thl Ha 3THX 

3BM C T0'IKH 3peHIDI B03MO)KHOCTett BeKT0pH3aQHH H napa.rr11e11HJaQHii 

Ha K0HKpeTHhIX npaKTH'IeCKHX 3a,uaqax. 

• .IlmI pa3pa6oTKH nporpaMMH0ro o6ecne'IeHIDI B 3KcnepHMeHTaJlhHOH H 

TeopeTH'IeCKOH qJH3HKe Ba)KH0 HaJIH'IHe 6hICTporo tt Ha,JJ.e)KH0ro reHepa

Topa c11yqattHhIX 'IHCeJI. OnhIT npe)l.hI.UyruHx ycHJIHtt B 3TOM HanpaBJie

HHH U0Ka3bIBaeT 6e3ycJIOBHOe npeHMyruecrno reHepaT0p0B c11yqattHhIX 

'IHce11, pa6ornrorn,Hx B pe)KJIMe rpynnoBoii reHepaQHH. TaKHM o6pa3oM, 

6hma Il0CTaBJieHa 3a,uaqa C03)],aHIDI reHepaTopa c11yqattHhIX BeKT0p0B Ha 

6a3e KJieT0'IH0ro aBT0MaTa, 0611a.n.arorn,ero y)l.0BJieTB0pHTeJihHhIMli CTa

THCTH'IeCKHMli CBOHCTBaMH. 

• Bo3pacTaIOW:He Tpe6oBaHIDI K BhICOKOH 3cpcpeKTHBHOCTli peK0HCTPYK

Qlili TpaeKTOplitt 3ap5.I)KeHHhIX qacTHQ B K00p)l.HHaTHhIX )l,eTeKT0pax Ii 

Il0BhIIIIeHHIO T0'IH0CTH B0CCTaH0BJieHIDI napaMeTP0B TpeK0B B ycJI0BIDIX 

CHJlhH0ro 3aIIIYMJieHIDI )l,aHHhIX npHB0)l,5.IT K BhIB0)l.y, 'ITO Tpa,JJ.HQH0H

Hble MeTO)l,hl 0QeH0K napaMeTp0B TpeK0B (HanpHMep, o6rn,enpHH5.IThIH 

MeT0)l, HaHMeHbIIIHX KBa,upaTOB) Tep5.IIOT CB0H 0ilTHMaJlhHhie CBOHCTBa. 

Ilo3TOMY CTaH0BHTC5.I aKTYa.JihHOtt 3a,uaqa pa3pa60TKH H0Boro MaTeMa

TH'IecKoro Ii a.rrropHTMH'IeCK0ro annaparn )l,Jl5I OilTHMa.JihHOH Il0)l,fOHKli 

napaMeTP0B TPeK0B B Il0)].06HhlX ycJI0BIDIX. 

• OKa3aHHe MeTO)l.H'IecKoii noMep)KKJI )l,Jl5I n0Jih30BaTe11eu CKU Olf5111 

(H3)].aHHe noco6Htt Ii Il0)l,)l,ep)KKa HHcpOpMaQHOHHhIX CTPaHHQ cpe)l.CTBaMli 

WWW) )l,aeT B03M0)KH0CTh 6oJihIIIOMY 'IHCJIY cneQHa.JIHCT0B Olf5111 

ycneIIIH0 peIIIaTh CB0H 3a,uaqJI Ha 3BM CKU Olf5111. 
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QeJib pa60Tbl 

B )l,liCCeprnnHH paCCM0TpeH Ii peIIIeH PM B0npocoB, CB5.I3aHHhIX C co-

3)],aHHeM B Olf5111 HHCpopMaQHOHHO-Bhl'IliCJIHTeJihHOH cpe)l.hl )l,Jl5I qJH3H'IeCKHX 

3KCnepHMeHT0B, a TaK)Ke C peIIIeHHeM K0HKpeTHhIX npaKTH'IeCKHX 3a,uaq M0-

)1,eJIHpoBaHIDI Ii o6pa6oTKli )l,aHHhIX )l,Jl5I qlli~H'IeCKHX 3KCnepHMeHTOB: 

• C03)],aHHe HHcpopMaQHOHHO-Bhl'IliCJIHTeJihHOH cpe)l.bl )l,Jl5I 3KCnepHMeHTa 

CMS Ha CTa,JJ.HH cTp0HTeJihCTBa )l.aHHOtt ycTaH0BKH KaK ocH0BhI )l,Jl5I 

yqacTIDI Olf5111 B opraHHJaQHli pern0Ha.JihH0ro liHqJOpMaQHOHHO- Bhl

'IliCJIHTeJibH0ro neHTPa )l.Jl5.I LHC B PoccHH Ha )l.ettcrnyrorn,eu cpa3e ycKo

pHTeJI5.I LHC Ii cpH3H'IeCKHX ycrnH0B0K (noc11e 2005 r.); 

• HCCJie)l,0BaHHe B03MO)KHOCTett Il0BhIIIIeHIDI 3cpcpeKTHBHOCTli peIIIeHIDI 

cpH3H'IeCKHX 3a,uaq noJih30BaTe11eu Ha 3BM CKU Olf5111 BeKTopHoii 

Ii napaJIJieJihHOH apXHTeKTypbl Ii 0Ka3aHHe MeTO)l,H'IeCKOH no)l,)l,ep)KKH 

noJih30BaTeJl5.IM CKU Olf5111: 

- C03)].aHHe a.rrropHTMa Ii nporpaMMhI )l,Jl5I pea.rrmaQHH reHepaTopa 

nceB)l,OCJI)"IattHhIX BeKT0p0B Ha 6a3e 6JIHapHOro )l.ByMepHoro KJie

T0'IH0ro aBT0MaTa Ha 3BM Convex-220 Ii Hcc11e)l.0BaHHe CTaTH

CTH'IeKHx CBOHCTB )l,aHH0ro reHepaTopa; 

- napaJIJieJihHa5.I pea.rrHJaQIDI Ha 3BM SPP-2000 3a,uaqJI MHHHMma

QHH cpyttKQHOHa.Jia npH o6pa6oTKe 3KCnepHMeHTaJihHhIX )l,aHHhIX C 

npoTOTHna MIO0HHhIX TopneBhIX KaMep 3KcnepHMeHTa CMS; 

• pa3pa60TKa Ii TeCTHp0BaHHe po6aCTHOro 00)],X0)l,a )l,Jl5I HaxO)K)l.eHIDI 0ilTH

Ma.JihHhIX napaMeTp0B TPeK-CerMeHT0B B MIO0HHhIX KaT0)l,H0-CTPHil0BhIX 

KaMepax 3KcnepHMeHTa CMS Ii oneHKH npocTPaHcTBeHHoro pa3peIIIe

HIDI B HHX. 
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Hayqmm HOBH3Ha 

Hayqmrn H0BH3Ha II3JI0:lKeHHbIX pe3JJibTaT0B C0CT0IIT B cnenyromeM: 

• O115.U1 cTan nepBhIM II ocTaBaJICSI enIIHCTBeHHhIM c 1996 rona no 2000 

rona B PoccIIII II3 IIHCTIITJT0B-y1rncTHIIK0B 3KcnepttMeHrn CMS, rue 

6bma opraHII30BaHa nocrnToqHo nonHM nonnep:lKKa K0MnhIOTIIHra CMS 

JUUi CTal].IIII K0HCTPYIIP0BaHII51 ycTaH0BKII, II, TeM caMbIM, 6bma nonro

T0BJieHa 0CH0BaTeJihHM 6a3a JUUi yqaCTII51 yqeHbIX 0115111 B 6ynymeil: 

pa6oTe Ha neil:crnyromeil: ycTaH0BKe CMS. 

• BnepBbie 6bm peanII30BaH reHepaTOp cnyqattHhIX qIIcen Ha 6a3e nByMep

Horo 6IIHapHoro KJieToqHoro aBT0MaTa, Bhll].aIOIIJ.IIH Ha Ka)KJ.J.0M TaKTe 

nocnenoBaTeJihH0CTb cnyqaHHbIX BeKT0p0B. 

• Pa3pa6orntt anropIITM II nporpaMMHM peanII3fil.lll51 po6acrnoro qmrnpo

BaHII51 TpeK0B B KaTonH0-CTpIIn0BhIX KaMepax, BnepBbie n03B0JISIIOIIJ.IIe 

nonyqIITb onTIIMaJihHbie oueHKII napaMeTP0B TpeK0B B 3TIIX KaMepax, 

HeCM0TpSI Ha CIIJlbH0e 3arpS13HeHIIe naHHhIX. 

IlpaKTHqecKruI ueHHOCTb 

IlpaKTIIqecKruI 3HaqIIM0CTb nIIccepTaUIIOHHOH pa6oThI M0:lKeT 6hITh onpe

neneHa cnenyroIIJ.IIM o6pa3oM: 

• B 1997 rony JUUi npoBenettll51 nepeqIIcneHHhIX pa6oT no TeMarnKe CMS 

6hm co3natt KJiacTep apxIITeKTyphl NIS+ II3 Tpex SunSparc CTaHUIIH. Ha 

Sun-CMS KJiacTepe 0115111 coTpynHIIKaMII Jil1T II JI<l>q npoBonIIJiacb 

o6pa60TKa naHHhIX C npoTOTIIn0B neTeKT0p0B CMS II npoBonIIJIIICb pa-

60TbI no MonenIIp0BaHIIIO !pII3IIqeCKIIX npoueccoB II ycTaH0BKII. Kna

CTep TaK:lKe IICn0Jib30BaJICSI KaK apXIIBHbIH cepBep .UJI51 3JieKTp0HHbIX 
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II MeXaHII'-leCKIIX pa3pa60TOK. Konw-1ecrno nOJib30BaTeJIH KJiacTepa -

0K0JI0 100 coTpynttttK0B 0115111, yqacrnyromttx B 3KcnepttMeHTe CMS. 

B 1997 rony 6hIJI c03naH IIH!pOpMaUIIOHHbIH WWW-cepBep KOJIJia6o

pauttII ROMS. Ha cepBepe conep:lKIITCSI ttHcpopMaUII51 06 ocHoBHhIX 

ttanpaBJieHII51X neS1TeJihH0CTII ROMS, pa3Jlll'-IHhie pa6oqIIe MaTepttanbI 

II cBeneHII51 o ceMttHapax, coBemattll51X II KOttcpepeHUII51X ROMS. Cep

Bep aKTIIBH0 nocemaeTCSI cneUIIaJIIICTaMII II3 pa3Hb!X CTpaH MIIpa (nptt

MepH0 2000 o6pamettttH e:lKerontto; OT 5 no 50 o6pameHIIH e:lKentteBtto.) 

3aJIO)KeH onpeneneHHb!H cpyttJ.J.aMeHT MSI yqaCTII51 O1151H B c03naHIIII 

pern0HaJibH0I'O IIH!pOpMaUIIOHHO-BblqIICJIIITeJibHOro ueHTpa MS! LHC. 

• PeaJIII30BaHHbIH HOBhIH, rettepaT0p cnyqaHHhIX BeKT0p0B Ha 6a3e 6II

Hapttoro nByMepHoro KJieToqttoro aBT0MaTa ycneumo ttcnonh30BaJICSI B 

npaKTttqecKoH 3a,n:aqe SU(2) KaJIII6poBoqttoil: TeopttII Ha perneTKe. 

• IlpeJ.J.JIO)KeHHhIH BMeCT0 MeTona HaIIMeHhllIIIX KBa,n:paT0B po6aCTHbIH 

nonxon n03B0JIIIJI nonyqttTb nocToBepHble oueHKII napaMeTp0B TpeK0B 

B KaT0nH0-CTpttn0BbIX KaMepax B ycJI0BII51X CIIJlbH0I'O 3arpS13HeHII51 naH

HhIX, ynoBJiernopS1IOIIJ.He Tpe6oBaHII51M 3KcnepIIMeHrn CMS. Ilptt 3T0M 

no npocToTe peanmaUIIII npeMaraeMhIH nonxon npII6Jitt)KaeTCSI K Me

Tony HaIIMeHbllIIIX KBa,n:paT0B, qTo TaK)Ke npencTaBJISieT ero npaKTIIqe

CKyIO ueHH0CTb. 

Anpo6auIDI pa6oTLI 

OCHOBHbie pe3yJihTaTbl nIIcceprnUIIII noKJial].h!BaJIIICb Ha ttayqtth!X ceMIIHa

pax: no MeTOnaM BhJqIIcJIIITeJibHOH II npttKJia,n:HoH MaTeMaTIIKII JIBT A(JIHT) 

0115111, no BhJqIICJIIITeJihHOH cpII3IIKe JIHT 0115111, no npIIMeHeHIIIO BhiqIIcntt

TeJihHOH TexnIIKII B ttayqtthIX IIccnenoBattttsix JIBT A(JIHT) 0115111, Ha RMOS 
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CMS ceM1rnapax B JI<l>q 0115111, a rnIOKe Ha cJie.n,yiomIIx coBemamui:x, rnKo

Jiax II KOHcpepeHI_\lUIX: 

1. Convex Metacomputing. 

OIDlli, ,Uy(iHa, 24-26 Mall 1994 r. 

2. Computing Centre of the Next Century. 

Krakow, Poland, October 18-21, 1994 

3. European Convex Users Conference. 

Brussels, Belgium, October 25-27, 1995 

4. IV International Workshop on Software Ingineering and Artificial In

telligence For High Energy and Nuclear Physics. 

Pisa, Italy, April 3-8, 1995. 

5. 10th Summer Schqol on Computing Techniques in Phisics "High Per

formance Computing in Science". 

Skalsky dvur, Czech Respublic, September 5-14, 1995. 

6. Second Annual RDMS CMS Collaboration Meeting. 

CERN, Geneva, Switzerland, December 16-17, 1996 

7. Third Annual RDMS CMS Collaboration Meeting. 

CERN, Geneva, Switzerland, December 16-17, 1997 

8. Me~yttapo.n,Hasi JieTmrn WKOJia COMPASS'97. 

Ilpara, qexHl!, 16-24 aBrycrn 1997 r. 

9. Modern Trends in Computational Physics. 

OIDlli, ,Uy(iHa, 15-20 HIOHll 1998 r. 

10. Conference on Computational Physics. 

Granada, Spain, September 2-5, 1998. 
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11. High Performance Computing on Hewlett-Packard Systems. 

Zurich, Switzerland, October 14-16, 1998 

12. Computing in High Energy Physics. 

Padova, Italy, Febrary 7-11, 2000. 

13. CMS Heavy Ion Meeting. 

St.Petersburg, PNPI, June 11-14, 2000. 

14. Modern Trends in Computational Physics. 

OIDlli, ,Uy6Ha, 24-29 mom1 2000 r. 

15. Hayqtthiii cepBIIC B cern 11HTEPHET. 

HoBOpOCCHHCK, 18-23 ceHTl!6pll 2000 r. 

CTPYKTYJ>a u o6'LeM ,IJ;uccepTaQuu 

,[{IIccepTaQlUI o6'beMOM 94 CTpaHIIQbl COCTOIIT II3 BBe.n,eHlUI, rpex fJiaB II 

3aKJIIOqeHlUI. Co.n,ep)KIIT 2 Ta6JIIIQbl, 25 pIICyttKOB II CIIIICOK JIIITeparypbI II3 

89 CCbIJIOK. 

IIy6JiuKaQuu 

Ilo MaTepIIaJiaM .D,IIccepTaQIIII orry6JIIIKOBaHO 14 pa6oT. 

Co]];ep1KaHHe ]];HccepTao;HH 

Bo BBe.D,eHII!! o6ocHOBbIBaeTCH aKryaJI_bHOCTb TeMbl II rrpIIBO.D,IITCH KpaTKOe 

co.n,ep)KattIIe .n,IIccepTaQIIII. 

IlepBasi rnaBa, ttarrIIcattHasi no MaTepIIaJiaM pa6oT [l, 2, 3, 4], rrocm1metta 

BOIIpOCaM C03.D,aHlUI B 0115111 HHcpopMaQIIOHHO-BbNIICJIIITeJihHOM cpe.D,bl .D,JIH 
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yqaeTIDI 0115111 B ITpoeKTax Ha LHC. 

B pa3,n:ene Ll U3.JIO)l(eHa 3a,n:aqa opraHH3auuu KOMITbIOTUHra CMS B 0115111 

u ecpopMynupoBaHbl 06111ue ITpUHUUITbl opraHU3aUUU KOMITblOTUHra M51 3TOro 
-;'-

3KeITepuMeHTa B 061,eMe, Heo6xo,n:uMoM ~ oeymeernneHIDI B 0115111 pa6oT 

ITO eoTpy,n:Huqeerny B paMKax CMS. 

B pa3,n:ene U H3.JlaraeTeR, KaKHM o6pa3oM 6hma B 0115111 e03,n:aHa 

uHcpopMauuoHHO-BbJqUenuTeJihHM epe.n:a MR ::iKeITepuMeHTa CMS Ha eTa,n:uu 

eTpOUTeJibeTBa yeTaHOBKU. 

B pa3,n:ene Ll oqepqeH Kpyr ITpo6neM, KOTOpb1e ITOTpe6yeTe51 peumTh MR 

yqaeTIDI 0115111 B e03,n:aHUU pernoHaJibHOro UHcpopMaUUOHHO-BbJqueJIUTeJibHOrD 

ueHTpa ~ LHC B Poeeuu B KOHTeKeTe ~e e03,n:aHHoii: MR 3Toro oeHOBhI B 

0115111. 

BrnpM rnaBa, HaITueaHHM no MaTepuanaM pa6oT (5, 6, 7, 8, 9, 10], ITO

eBRIIIeHa BorrpoeaM ITOBbIIIIeHIDI ::icpcpeKTUBHOeTu ueITOJib30BaHIDI 3BM CKU: 

0115111 M51 peIIIeHIDI cpH3uqeeKUX 3a,n:aq u BOrrpoeaM OKa3aHIDI MeTo,n:uqeeKoii: 

ITOMOIIIH rroJib30BaTeJI5IM CKU: 0115111. 

B pa3,n:ene li u3.JlaraeTe51 BeKTOpHM peanH3aUIDI reHeparnpa ITees,n:oeny

qaii:HbIX queen Ha 6a3e .UBYMepHoro 6uHapHoro KJiernqHoro asrnMarn Ha 3B.fyf 

Convex-220. OITueaHbl ,n:Ba ITpaBHJia ITOBe,n:eHIDI KJieToqHbIX aBTOMaTOB, KO

TOpbie Bb16paHu M51 reHepauuu enyqaii:HbIX queen. 

B rro.n:pa3,n:ene 2.1.1 orrueaHbI anropuTM rrpeMaraeMoro reHeparnpa u ern

TUeTuqeeKue TeeTbI ~ rrpoBepKu y,n:oBJiernopuTeJibHOeTu Kaqeerna reHepa

Topa. 

B rro,n:pa3,n:ene 2.1.2 orrueaH Mern.n: BJIO)l(eHHbIX .n:uarpaMM Mi rrpoBepKu 

MHOroMepHbIX enyqaii:HbIX ITOeJie,UOBaTeJibHOeTeii:, K0TOpblii: 6bm ueITOJib30BaH 

ITOMHMO eTaH,n:apTHbIX TeeTOB ITposepKH Kaqeerna reHepaTopa. 

B ITo,n:pa3,n:eJie 2.1.3 eo.n:ep)l(aTe51 ese,n:eHIDI 0 pe3yJibTaTaX TeeT0BbIX He

ITbITaHIDI reHeparnpa, B TOM qttene B 3a,n:aqe SU(2) Kanu6poBoqHoii: TeopHH 
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Ha peIIIeTKe, a TaK)l(e O oeo6eHHOeT5IX BeKTOpHOH peaJIH3aUHH anropHTMa 

reHepaTopa Ha 513bIKe Fortran 77 e HeIT0Jib30BaHHeM BeTpOeHHbIX B Hero OITe

parnpoB Fortran 90. 

B pa3,n:ene 2.2 OITHeaHa ITapanneJibHM peanH3aUIDI Ha 3BM SPP-2000 3a

,n:aqH MHHHMH3aUHH cpyttKUHOHaJia ITpH o6pa6oTKe ,n:aHHbIX e MIOOHHbIX TOp

ueBbIX KaMep yernHOBKH CMS. 

B ITO,n:pa3,n:ene 2.2.1 eo.n:ep)l(HTe51 ITOeTaHOBKa 3a,n:aqH T0qHoro BOeeTaHO

BJieHIDI 3apR,n:a 3ap5I)l(eHHbIX qaeTHU B MIOOHHbIX T0pUeBbIX KaMepax. 

B IT0,n:pa3,n:ene 2.2.2 H3JIO)l(eHa ITporpaMMHM peanH3aUIDI 3a,n:aqu MHHHMH-

3aUHH cpyttKUHOHana Ha 3BM SPP-2000, a TaK)l(e epaBHHTeJibHbie pe3yJihTaThI 

eqern ,n:aHHOH ITporpaMMbI B paMKax oITepauHOHHbIX etteTeM SPP-UX 5.2.1 H 

Solaris 2.5 .1. 

B pa3,n:ene 2.3 H3JlaraeTe51, KaKHM o6pa30M oeymeeTBJI5IJiaeb MeTO,n:HqeeKM 

ITo.n:,n:ep)l(Ka pa6oThI ITOJib30BaTeneii: Ha 3BM CKU: 0115111. 

TpeTb51 rnaBa, HaITtteaHHM ITO MaTepttanaM pa60T [ 11, 12, 13 '14], ITOeB51-

IIIeHa peIIIeHHIO 3a,n:aqH ITOBbillleHIDI 3cpcpeKTHBHOeTH BOeeTaHOBJieHIDI MIO

OHHblX TpeKOB e ITOMOIIIblO po6aeTHOrD ITO,n:xo.n:a, IT03BOJI5IIOIIIero ITOJI)"IHTb 

OITTHMaJibHbie oueHKH ITapaMeTpOB TpeK-eerMeHTOB B MIOOHHbJX KaT0,UHO

eTpHITOBblX KaMepax yernHOBKH CMS. 

B pa3,n:ene ll eTaBHTe51 3a,n:aqa BoeernHoBJieHH51 MIOOHHbIX TpeKOB B rn

)l(eJihIX !pOHOBbIX yeJI0BIDIX " o6oeHOBbIBaeTe51 Heo6xo,n:HMOeTb ITPHBJieqeHIDI 

po6aeTHOI'O Mern.n:a M51 perneHIDI ,n:aHHOii: 3a,n:aqH. 

B pa3,n:ene 3.2 OITHebrnaeTe51 MaTeMaTHqeeKHH ITO,UXO.U, pa3pa6oTaHHbIH M51 

perneHIDI 3a,n:aqH ITOJiyqeHIDI OITTHMaJibHbIX ITapaMeTpOB ITPH BOeeTaHOBJieHHH 

MIOOHHblX TpeKOB. 

B pa3,n:ene 3.3 ITpHBe,n:eH epaBHHTeJibHbIH aHaJIH3 pe3yJibTaTOB, ITOJiyqeH

HbIX e HeITOJib30BaHHeM Tpa.n:HUHOHHOI'O MHK " po6aeTHOro MeTO,Ua. Tiony

qeHHbie pe3yJibTaTbl OITpe.n:eneHHO ,n:oKa3hIBaIOT Heo6xo,n:HMOeTb HeITOJib30Ba-
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HIDI po6aCTHOro no.uxo.ua ,U)I,SI qmn1ponaHID1 TpeKOB H .UOCTOBepHOH oueHKH 

npocTpaHcrneHHoro pa3perneHIDI CSC. 

B 3aKmoqeHHH npHBe,UeHbl OCHOBHble pe3yJibTaTbl pa60Tbl. 

PeJyJILTaTM, BLIHocuMble Ha Ja:m:ury 

B .UHCcepTaUHH H3JIO)KeHbl pe3yJihTaTbl HCCJie,UOBaHHH, BbinOJIHeHHbIX B 

Jia6opaTOpHH HHCpopMaUHOHHbIX TeXHOJIOfHH O6be,UHHeHHOro HHCTHTJTa .s1.uep

HbIX HCCJie,UOBaHHH B nepHO.U c 1994 ro.ua no 2001 ro.u. OCHOBHbIMH pe3yJib

TaTaMH .UHCCepTaUHH 51BJI51IOTC51: 

1. B paMKaX pa6oT no C03.UaHHIO HHqJOpMaUHOHHO-BbJqlICJIHTeJibHOH cpe,Ubl 

,U)I,SI qJIIJIIqecKIIX 3KCnep1IMeHTOB 6hm C03,UaH IIHqJOpMaUHOHHO- BblqlI

CJIIITeJibHblH KJiaCTep ,U)I,SI 3Kcnep1IMeHTa CMS, nporpaMMHa.sl cpe.ua KO

T0poro COOTBeTCTBOBaJia Tpe6onaHIDIM .uaHHOro 3Kcnep1IMeHTa; 6bma 

npone.ueHa pa6orn no no.u.uep)l(Ke II a.uanTaUIIII cneu1Ian1I3HponaH1IbIX 

nporpaMMHbIX npO.UJKTOB B 3TOH cpe.ue. C03,UaH HHqJOpMaUHOHHbIH 

www-cepnep ,UJl5I ocnem:eHIDI yqaCTIDI poCCIIHCKIIX IIHCTIITJTOB H CTpaH

yqaCTHHU O1151H B 3Kcnep1IMeHTe CMS. nhma npo.uenaHa 6onbrna.s1 

pe.UaKTOpCKa.sl II opraHH3aUIIOHHa51 pa6orn no C03,UaHIIIO CTPJKTypbI 

cepnepa II HanonHeHIIIO ero 1IHqJOpMaU1Ieii. CTPJKTypa cepnepa II Kaqe

CTBO npe.ll,CTaBJieHIDI IIHqJOpMaUIIII nonyqHJIII BbICOKJIO oueHKY 3Kcnep

TOB CERN. TeM caMbIM np1I 6onbrnOM JIIIqHOM nKJia.ue aBTopa .U1Iccep

TaUIIII 6hmlI C03,UaHbl Heo6xO.UIIMbie ycJIOBIDI ,UJl5I npone.ueHIDI B O1151H 

pa6oT no coTpy.UHIIqecrny B paMKax CMS, KOTOpbIe Tpe6JIOT nplIBJie

qeHIDI KOMnbIOTepHbIX cpe.ucrn. COJ.UaHHe IIHqJOpMaUIIOHHO- BbJqlICJIII

TeJibHOH cpe.uhI WI51 3KcnepttMeHrn CMS cTano rnaBHhIM cpyu.uaMeHTOM 

,U)I,SI yqacTIDI 01151H n pOCCIIHCKOM npoeKTe no opraHHJaUIIII pernOHaJib

HOro IIHcpopMaUIIOHHO-BbJqHCJIHTeJibHOro ueHTpa WI51 LHC B Pocc1I1I, B 
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pa3pa6oTKe KOTOporo aBTOp np1rn1IMaeT 60JibllIOe yqaCTIIe. 

2. Pa3pa6ornH HOBbIH reHepaTop ncen.uocnyqaiiHhIX neKTOpon Ha 6a3e .uny

MepHoro KJieToqHoro aBTOMaTa, IIMeIOW:IIH y.uoBJieTBOplITeJibHbie CTaTH

CTIIqeCKIIe Kaqecrna. Ilp1IBe,UeHb1 pe3yJibTaTbl cTaTIICTJiqeCKJIX IICnbITa

HHH reHepaTopa Ha 6a3e CTaff.11.apTHblX CTaT1ICT1IqeCKIIX TeCTOB (TeCTa 

Ha MOHOTOHHOCTb, TeCTa IIHTepBaJIOB, nponepKe Ha KOppeJI51UIIIO II npo

BepKe Ha ,UJIHHY nep1Io.ua), a TaK)Ke C noMOW:bIO Mero.ua BJIO)KeHHbIX 

rncTorpaMM. fettepaTop ycnerntto IICnOJib30BaJIC51 B 3a,Uaqe BbJqlICJieHIDI 

TennoeMKOCTH n TQqKe KpOCCOBepa ,UJI51 SU(2) KaJI1I6poBoqHOH TeoplIII 

Ha perneTKe, qTO npo.ueMOHCTPllpOBaJIO, B qaCTHOCTII, OTCJTCTBIIe KOp

peJI51UHH BbICOKOro nop51,UKa. 

3. IIapaJIJieJibHa.sl peanmau1I51 Ha 3BM SPP-2000 Ja.uaqlI MIIHIIMII3aUIIII 

cpyttKUIIOHaJia nplI o6pa60TKe 3Kcnep1IMeHTaJibHbIX .uaHHbIX C npoTO

TIIna MIOOHHbIX TOpUeBbIX KaMep ycTattOBKII CMS ,UJl5I TOqHOI'O onpe

,UeJieHIDI 3ap51,Ua He TOJibKO n03BOJIHJia pernaTh 6onee 3cpcpeKTIIBHO 3TJ 

pecypcoeMKJIO 3a,Uaqy, HO TalOKe myqlITb onTIIMII31IPJIOW:1Ie B03MO)K

HOCTII TpaHCJI51Topa Exemplar Fortran 77, qTo IIMeno Ba)l(Hoe MeTO.UII

qecKoe JHaqeHIIe Ha HaqanbHOM 3Tane 3KcnnyaTaUIIII .UattHOH 3BM B 

O1151H. 

4. MeTO.U1IqecKa.s1 no.u.uep)l(Ka, OKaJhrnaeMM noJih30BaTeJI51M 3BM CK[( 

O1151H, OTPa)KeHa B II3.UattHOM PYKOBO.UCTBe ,UJI51 nOJib3oBaTeneii, a TaK)Ke 

Ha IIHqJOpMa[(IIOHHhIX cTpaum_.ax http://www.jinr.rur unixinfo. 

5. Pa3pa60TaH II npOTecmpoBatt po6aCTHbIH MeTO.U ,UJl5I HaxO)K,UeHII51 onTII

MaJibHbIX napaMeTpOB TPeK-CefM:eHTOB B MIOOHHblX KaTO.ll,HO-CTPIInOBblX 

KaMepax 3Kcnep1IMeHTa CMS u oueuKII npocTpaHcrneHHoro pa3perne

HIDI KaMep B ycJIOBIDIX CHJlbHOro 3allIYMJieHII51 .uaHHbIX. PeJyJibTaTbl 
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cpaBHIITeJI.bHOI'O aHaJIII3a pe3yJibTaTOB, IIOJI)"laeMbIX C IIOMOLQbIO Tpa

)l.lIQIIOHHOro MeTO)l.a HalIMeHbllllIX KBa.D.paTOB II npe.D.JiaraeMoro po6acT

HOI'O MeTO)l.a onpe)l.eJieHHO )l.OKa3bIBaIOT He06XO)l.lIMOCTb IICIIOJlb30BaHII51 

po6acTHOI'O IIO)l.XO)l.a )l.Jl5I peIIIeHII5! )l.aHHOH 3a)l.aqlI. K )l.OCTOIIHCTBaM 

pa3pa6oTaHHOI'O IIO)l.XO)l.a, qTo II npe.D.CTaBJI51eT ero npaKTIIqeCKYJO QeH

HOCTb, MO)KHO OTHeCTII coqeTaHIIe BbICOKOH 3cpcpeKTIIBHOCTII OQeHOK 

napaMeTpOB C Y.D.06CTBOM II IIpOCTOTOH npe.D.JiaraeMOro MeTO)l.a qJIIT1IpO

BaHII5!. 
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