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Pa6oTa BbiiiOnHeHa B Jia6oparopllli HH!iJopMal\HOHHbiX TeXHonornii 06be,qHHeHHoro 

HHCTHTYTa H,qepHb!x nccne,qosaHHii. 

Ha)"'Hblli PYKOBOAHTenL 

Ha)"'Hbbii KDHcynLTaHT 

O!lJHl\llanLHble OIIIIOHeHTbi: 

BeAYil\al! opraHH3allllJI: 

AOKTOp TeXHH'IeCKllX HaYK 

KopeHLKOB Bna,qllM!ip BacHnLeBll'l 

KaHAHAaT cpmmn-MareMaTHt~eCKllX HaYK 

3penoB IIi!Tp BaneHTllHOBH'I 

l1nbllH Bllt~ecnas AHaronLeBH'I, 

AOKTOp !lJn3HKD-MaTeMaTH'!ecKIIX HaYK, AOlleHT, HEMKC-U,emp 

HMU, «Kypt~aroBCKllii llHcrnryT», Hat!anLHHK oT,qena 

ft 

IIocb!IIKllH MllXalln AHaronLeBllt!, 

KaHAHAaT !iJH3HKO-MaTeMaTH'!eCKIIX HaYK, AOl\eHT, 

l1HCTHTYT npofineM rrepe,qat{ll llH!lJopMallllll PAH, BeAYil\HH 

HaytiHbiH COTp}'AHllK 

I1HCTHTYT cncreMlloro nporpaMMHpOBaHllJI PAH 

3~HTa .qHCCepTal\HH COCTOHTCJI «_» 2014 roAa B t!aCOB Ha 

3aCe,qaHllll .qHCCepTal\HOHHOro COBeTa ,lJ; 720.001.04 B Jia6opaTOpllli HH!lJOplllaliHOHHbiX 

TeXHonornii 06be,qllHeHHoro HHCTHTYTa J1AepHb!X nccne,qosaHHii, r. ,ll;y6Ha MoCKOBCKOH o6nacrn. 

C .qHCcepTal\HeH MOJKHO 03HaKOMHTLCJI B 6n6nHOTeKe OMHI1. 

ABTOpe!lJepaT pa30cnaH <<_» 2014 ro,qa. 

Yt~eHblli ceKpeTapb .qHccepTal\HOHHoro coseTa, J J 1 
,qoKTOp !iJmHKO-M<rreMaTHt~eCKllX HaYK, npo!iJeccop ~ I1BaH'!eHKO I1oCH!lJ MollceeBH'I 

OEII.VVI XAPAKTEPI1CTI1KA PAEOTbl 

AKTYaJILHOCTL TeMLI 

C03AaHHe, COIIpOBO)I(,lleHHe H pa3BllTHe HH!iJpaCTpJKTYp ~ .xpaHeHllJI, o6pa6oTKH H 

aHaJIIDa AaHHb!X 3KCIIepllMeHTOB B ofinacrn !lJH3llKii Bb!COKIIX 3Heprnfi (<fl83) BKJIIO'IaeT pemeHlle 

60nblliOro Kpyra 3a,qa'l, CBl!3aHHb!X C IIpllMeHeHlleM B ,qaHHOH ofinacrn COBpeMeHHblx 

llH!lJopMallllOHHb!X TeXImnoruii (I1T). 

B Hacro~ee speMll lli!ipOKOe pacrrpocrpaHeHHe rronyti!inH rplfA-TeXHonornll ll 

TeXHonorHll o6nat~HbiX Bbi'!llcneHHii ( ofinat!HLie TeXHonorHH). Ka)l(,llal! ll3 HllX · llMeeT CBOIO 

crrellll!lJllKY, rrpellMYilleCTBa H o6nacrL npllMeHeHllJI. 

TaK rplfA aKTHBHO npllMeHl!eTCJI ,qnll rrpose,qeHllJI MacmTa6HLIX HaytiHbiX llCcne,qoBaHllH. 

OH II03BOnl!eT o6be,qHlliiTb B e,qHHyw rno6anbHYIO llH!lJpacrpYKTYPY pa3p03HeHHLie pecypcbi 

opraHH3allllH H COBMeCTHO llX HCIIOnb30BaTb 60nblliOMY KDnH'!eCTBY IIOnb30BaTeneii. HarrpllMep, 

6e3 IIpllMeHeHllJI HOBbiX IIO,qKOAOB K xpaHeHlliO AaHHbiX, HX o6pa60TKe H aHan!i3y, KOTOpbie 

3anOJKeHbl B KOHl\eiil\llH rpH,ll, pemeHHe 3a,qat1 3KCIIepllMeHTOB B ofinacTH <f>B3 Ha oOnblliOM 

a,qpoHHOM KOnnaii,qepe (EAK) B EsporreiiCKOH opraHH3allllllJ1AepHbiX llccne,qoBaHllH (IJ,EPH) 6blno 

fiLl HeB03MOJKHbiM, )"'HTh!Bal! ofi!,eMbl IIOCTYIIaiO!l\llX OT.,qeTeKTOpOB ,qaHHbiX (,qeOJ:TKH IIeTafiaHT B 

ro,q), a TaKJKe Heo6xo,qllMOCTh B liX ,qanLHeiimeii o6pa6oTKe "ll aHanll3e ThiCJI'IaMll ytieHLIX ll3 

pacrrpe,qeneHHbiX ITO BCeMy M!ipy 1\eHTpOB. 

I'pn,q-TeXHOnOrnll ycrrelliHO HCIIOnb3YIQTCJI B ofinaCTll fillDMeAlll\llHbl ll !lJapMal\eBTHKll. 8 

Kat~eCTBe np!iMepoB MOJKHO yrroMliHYTL TaKlle rrpoeKTbi KaK MammoGrid ll MammoGrid+, 

WISDOM H WISDOM-II, neuGRID ll ,qp. AKTHBHoe rrpllMeHeHHe ll pa3Bllrne rpll,q­

HHCTpYMeHTapllii B o6nacTH 3,qpasooxpaHeHllll crroco6crnoaano C03AaHHIO Me)I(,!IYHapo,qHoii 

aCCOl\llallllll - HealthGrid Association. 

06nat~Hbie TeXHonorllli o6ecrret~HBaiOT ceTesoii ,qocTyrr K Bbi'!llcnHTenLHLIM, rrporpaMMHbiM 

ll !iH!lJOPMallllOHHbiM pecypcaM ( CeTl!M rrepe,qa'lll AaHHbiX, cepBepaM, ycTpOHCTBaM xpaHeHHll, 

cepB!iCaM H IIpHnOJKeHlliiM), KOH!lJ!irypnpyeMbiM B · COOTBeTCTBllli C OIIepaTHBHb!Mll 3aiipOCaMll. 

OHH II03BOnl!IOT 3Hat!llTenLHO coKpaTHTh pacxo,qLI Ha MT-HH!lJpacrpYKTYPY, y,qosneTBOpl!Th 

AHHaMH'IeCKii MeHli!Oil\HeCJI IIOTpe6HOCTII B pecypcax H T. A· 

,lVm lli!ipOKOro crreKTpa Ja,qa'l B o6nacrn <l>B3liBnlleTcll aKTYanLHbiM COKp~eHlle speMeHll 

HX BbiiiOnHeHllJI, a TaKJKe IIOBblllieHHe 3!lJ!lJeKTHBHOCTII HCIIOnbJOBaHllJI pecypCOB. O,qHiiM H3 

pemeHHii npe,qcraBnl!eTCJI CHHTe3 o6nat!HbiX ll rpn,q-TeXHonornii. TaK, rroBblllieHHe 

3!lJ!lJeKTHBHOCTII HCIIOnb30BaHllJI KOMIIbiOTepHbiX pecypCOB AOCTHraeTCJI IIpll pa3Me~eHllH rplfA­

cepBHCOB Ha BHpTyanbHb!X MamHHax B ofina'IHOH cpe,qe (Aanee B TeKCTe !aKlle CHCTeMbl 6}'AYT 

Ha3b!BmCJI o6na'IHbiMll rpn,q-cncreMaMH), a YMe~meHlle BpeMeHH Bbmo~eHllJI - 3a. C'leT 
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pemeHIDI 3a,qaq Ha OTfleJihHhlX crreQHaJIH3HpOBaHHbiX KOMimeKCax. 

IlOMHMO 3TOfO, IlOBbiiileHHe 3¢¢eK!1fiiHOCTH HCI10Jib30BaHIIll pecypCOB 1103BOJIJ!eT 

COKpaTHTb HX KOJIH'IeCTBO, He06XO,lllfMOe f1JIJ1 OCBOeHIDI OMa'IHb!X H rplf,li-TexHOJIOrnll, TeM CaMb!M 

CHIDK<UI 110p0r BXOJK,qeHIDI B 3TH o6JiaCTH. 

TalillM o6pa30M, rrpff~CTaBJIJ!eTCJI aKI'j'aJibHbiM pa3pa6oTKa MeTOfiOB C03flaHIIll 

MHOrD¢JHIG.jHOHaJibHb!X reTeporeHHbiX KOMilJieKCOB f1JIJ1 pemeHIDI IIlHpOKOro KJiacca 3<1,qa'l B 

o6JiaCTH <I>B3, 1103BOJIJI!Oll-llfX COKpaTHTb BpeMH pemeHIDI3THX 3a,qaq H IlOBb!CHTb 3<lJ¢eK!1fiiHOCTb 
. .J 

HCIJOJib30BaHIIll pecypcoa. 

~eJIH H 3a,lla'IH HCCJifAOBaHHH 

LfeJibiO fiHCCepTaQHOHHOll pa60Tbl HBJIJ!eTCJI pa3BHTHe . MeTOfiOB IlOCTpOeHHll 

MHOrD<lJJHKI.IHOHaJibHbiX reTeporeHHb!X .KOMilJieKCOB C HCI10Jib30BaHHeM OMa'IHb!X H rplf,li­

TeXHOJIOrHll f1JIJ1 pemeHIDI WHpOKOro KJiacca 3<1,qa'l B o6JiaCTH <I>B3, 1103BOJIJI!Oil.IHX COKpaTHTb 

apeMJI HX pemeHIDI H .rroBbiCHTb 3¢¢eKTHBHOCTb HCilOJib30Baf!HJ1. Qecypcos; rrpoaepKa flaHHb!X 

MeTOfiOB rryTeM . peaJIH3aQHH ITO,li06HOro KOMilJieKCa H HCI10Jib30BaHIIll ero fiJIJI pemeHIIll 

KOHKpeTHb!X 3a,qaq; pa3pa60TKa MeTOfiOB <l,qarrTaQHH IlpHJIOJKeHlfii fiJIJI rplf,li-Cpefl. 

,[Vrn fiOCTHJKeHHll IJOCTaBJieHHOll QeJIH He06xOfiHMO 6b!JIO peruHTb CJie,llyiOil.IHe 3QOQ'IU: 

1. IlpoaeCTH aHaJIH3 3a,qaq a o6nacm <I>B3, CBJI3aHHbiX c xpaHeHHeM, rrepe.z~aqeii, o6pa6oTKOii 

H aHaJIH30M ,llaHHbiX, H BapHaHTOB CHHTe3a OMa'IHb!X H rplf,li-TexHOJIOrHll fiJIJI COKp~eHIDI 

BpeMeHH pemeHIDI 3THX 3<1,qa'l H IJOBb!IIleHIDI 3<lJ¢eK!1fiiHOCTH HCI10Jib30BaHIIll pecypCOB. 

2. Pa3BHTb MeTOflbl C03flaHIIll KOMilJieKCOB C HCI10Jib30BaHHeM o6Jia'IHb!X H rplf,li-TexHOJIOfHll 

fiJIJI pemeHIDI HCCJie,liOBaTeJibCKHX 3a,qaq B o6JiaCTH <I>B3 C yqeTOM HX Cllel.IH¢HKH H 

paQHOHMbHoro HCIJOJih30BaHIIll pecypcoa. 

3. e IlOMOil.lb!O pa3BHTb!X MeTOfiOB IJOCTPOHTh o6Jia'IHJIO rplf,li-CHCTeMy If npHMeHHTb ee fiJIJI 

pemeHIDI KOHKpeTHb!X HCCJiefiOBaTeJibCKHX 3a,qaq <I>B3. 

4. Pa3pa6oTaTb MeTOflbi a,qamaQHH orrpe.z~eneHHoro KJiacca rrpHJioJKeHHii f1JIJ1 rpHfi-CPffl Ha 

6aJe EMI' H Pre2 H rrpoaeCTH.HX TeCTHpOBaHHe. 

~eTOAbiHCCJieAOBaJIHII 

B fiHCCepTaQHOHHOM HCCJie,liOBaHHH rrpHMeHeHbl COBpeMeHHbie ITOfiXOflbl K opraHH3aQHH 

1 EMI (European Middlewiue Initiative) - rrporpaMMHa'i ri.naT¢opMa fiJIJI BbiCOKOrrpOH3BOfiiiTeJibHb!X 
pacrrpt'fleni!Jim,IX .Bh!'IHOieHHii . (URL: http://eu-emi.eu), BhicryrraiOII.I<UI .6a3oii f1J1J1 nocT(lOeHIDI 
esporreiiCKOii rpll.z\-HHcppaCT(JJKTYPbl H B paMKaX KOTopoii ceii'lac rrpoHCXOfiHT pa3BHTHe esporreiicKOro 

. rrpoMeJKyTO'IHoro rrporpaMr.rnoro o6emet~eHIDI (IlllO) rpHfl. · · 
2 Pre . (pocCHiiCKaJI .... rpHfl-ceTb fiJIJI . ablcoKOrrpoHJBOfiHTeJibHhiX Bhi'IHOieHHii, 

http://www.voskhodnilindex.php?id.:..:9&iieni-25) - 3TO reppHropHmHo-pacrrpt'fleJieiiHaJI 
' .TeJieKOMM}'HllKal.IHOHHaJI aBTOMaTH3HpOBaHHaJI CHCTeMa 06ll.lerDC)',llapCTBeHHOro JPOBIIll fiJIJI 
o6ecrre<~eHIDI .z~ocryrra K pecypcaM pocCHiiCKHX cyrrepKOMilbiOTepHb!X lleHT(JOB rrpH opraHH3aQHH 
i>acrrpe,lleneHHbric sblcoKilrrpomsOfiiiTeribHbiX abi'IHOiemru. · · ' 
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pacrrpe.z~eneHHoii o6pa6oTKH HH¢opMaJ-1HH, B t~aCTHoCTH, TexHOJiorHH o6nat~Hb!X Bbi'IHCJieHHii, 

rplf,li-TexHOJIOrHH H TeXHOJIOfHH BlfPTYaJIH3aQHH. 

HayqHaJI HOBHJHa AJfCCepTaQHOHHoii pa6oTbi 

1. Pa3BHThl MeTOflbl rrocrpoeHIDI MacmTa6HpyeMhiX MHoro¢YHJG-IHOHaJibHbiX reTeporeHHhiX 

KOMilJieKCOB ( OMa'IHb!X rplf,li-CHCTeM), KOTOpbie 1103BOJIJIIOT COKpaTHTb BpeMH pemeHIDI 

mHpoKOro Kpyra 3a,qaq, CBH3aHHb!X c xpaHeHHeM, rrepe.z~at~eii, o6pa6oTKOii H aHaJIH30M 

flaHHbiX 3KcrrepHMeHTOB EAK, H rrOBbiCHTh 3¢¢eK!1fiiHOCTb HCIJOJib30BaHIIll 

KOMITbiOTepHbiX pecypcoa. 

2. Bbii10JIHeH aHaJIH3 H c<lJopMymipOBaHbl OCHOBHble TPe60BaHIIll f1JIJ1 CHCTeMbi MOHHTOpHHra 

pecypcoa ypoBHJI Tier-3. IlporpaMMH<UI peanmaQHJI TaKOii CHCTeMbi yaeJIH'IHJia 

3¢¢eK!1fiiHOCTb HcrroJib30BaHHll pecypcoa, rro3BOJIHB ycKOpHTh rrpoae.z~eHHe aHanma 

flaHHbiX H nonyqeHHe ¢mlf'leCKHX pe3JJibTaroa 3KcrrepHMeHTa ATLAS. 

3. Pa3pa6oTaHbi MeTOflbi a,qamaQHH orrpe.z~eneHnoro KJiacca rrpHJioJKeHHii fiJIJI HcrroJib30BaHHJI 

Hx a rpHf1-cpe.z~ax na 6a3e EMI H Pre. 

3ai1-1Hil.laeMLie ITOJIOJKeHHH 

1. Pa3BHTbie B flaHHoii pa6oTe MeTOflbi C03flaHHJI o6natmbiX rpH,li-CHCTeM f1JIJ1 pemeHHJI 

HCCJiefiOBaTeJibCKHX 3a,qaq <I>B3. 

2. 06Jia'IHaJI rplf,li-CHCTeMa JUff 0.115Il1, peaJIH30BaHH<UI C HCI10Jib30BaHHeM 11pe,liJIOJKeHHb!X 

MeTOfiOB. 

3. MeTOflbi a,qamaQHH orrpe.z~enennoro KJiacca npHJioJKeHHii fiJIJI rplf,li-Cpe,ll Ha 6a3e EMI H 

Pre 

4. Pll,ll <!,qaiJTHpOBaHHb!X B 3TH Cpeflbl IlpHKJI<I,qHb!X IJaKeTOB fiJIJI Ha)"'Hb!X HCCJiefiOBaHHll B 

paJJIH'IHb!X o6JiaCTJIX. 

TeopeTU'IeCKaH JHa'IHMOCTb pa6oTbi orrpe.z~eirneTCJI pa3BHTbiMH B Heii IJOfiXOflaMH H 

MeTOflaMH IlOCTpOeHIDI MHOrO<lJJH~OIIaJibllb!X reTeporeHHbiX KOMilJieKCOB C HCI10iJb30BaHHeM 

o6Jia'IHbiX H rplf,li-TeXHOJIOrnll fiJIJI perneHIDI IIlHpOKOro KJiaCCa HCCJie,liOBaTeJibCKHX , 3a,qaq B 

o6naCTH <I>B3, a TaKJKe MeTOflaMH a,qarrTaQHH orrpe.z~enennoro KJiacca rrpHKJI<~,qHbiX rraKeTOB f1JIJ1 

HcrroJib30BaHHll HX s rplf,ll-cpe.z~ax na 6a3e EMI H Pre. 

llpaKTU'IeCKaH 3Ha'IHMOCTb COCTOHT B TOM, 'ITO pa3BHTble B flaHHOll pa6oTe MeTOflbl 

o6ecrre'IHBaiOT B03MOlKHOCTb THpalKHpOBaHIIll HO,li06Hb!X KOMilJieKCOB, 'fl'?. 1103BOJIHJIO IJOCTpOHTb 

aHaJIOrlf'IHb!e HH¢paCTPJKTYPbl B HHCTHT)'Tax crpaH-)"'aCTHHll 0.115Il1: :QeHTPe 

cynepKOMilbiOTepHb!X Bbi'IHCJieHHii HaQHOHaJihHoro TeXHH'IeCKOro JHHBepCHTeTa YKPaHHbi 

«l<HeaCKHii noJIHTeXHH'IeCKHii HHCTHTJT», <I>H3HKO-TeXHH'IecKOM HHCTHT)'Te HH3KHX TeMITepaTJP 

HM. E.H. BepKHHa (YKpaHHa), HHCTHT)'Te Teop~ecKOii ¢mHKH ·HM. H.H. EoroJII06oaa 
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(YKpruma), l1m:nnyre ¢mmrn HaQHOHaJJbHoii aKa,lleMHH Haj'K .A3ep6aii,zvl<aHa. 

KoMI11IeKc Jll1T Ol1Hl1 6hm ucnollh30BaH ,lllill perneHllil CJie,qyro~ux 3a,lla'l: 

- C03AaHHe cpe,qCTB MOHHTOpHHra CaHTOB ypOBHJI Tier-3 rpUA-HH¢pacrpyKTyphl 

3KcnepHMeHTa ATLAS; 

- pa3pa6oTKa MeTOAOB a,~~irrrral.IHH npimo)KeHHii ,lllill EMI u Pre, a TaK)Ke nepeHoc Pl!Aa 

npHKJia,IIHhlX naKeTOB B ynoMliH}'Thie rpUA-CpeAhi; 

- HanHCaHHe ITOACHCTeMhl xpaHeHHJI AaHHhi4JArrn PoCCHHCKOH rpUA-Cern; 

- pa3pa6oTKa ¢YHKI.1HOHaJihHhiX Tecroa ,lllill pl!Aa rpUA-cepaucoa; 

- 06YlJeHHe ofina'lHblM ll rpHA-TeXHOJIOfHJIM, B TOM 'lHCJie npoBeAeHHe Ha peryJillpHOH 

OCHOBe 3allliTHH B o6pa30BaTeJihHhiX yllpe~eHlll!X. 

l1cnoJih30BaHHe C03AaHHOro KOMnJieKca ,lllill pnAa 3a,lla'l ITOATBep~eHO 

COOTBeTCTBYJO~HMH AOKJMeHTaMH. 

Anpo6aQIIH pa6oTbl • 
OcHOBHhie noJIO)KeHHJI u pe3yJILTaThi pa6oTbi AOKJii!,llhiBaJIHCh II o6CJ)I(AaJIHCh Ha 

CJIE!AYIO~HX pOCCHHCKHX ll M~yHapOAHhiX HaYlJHblX MeponpHl!Tlll!X: 

- The International Conference <<Distributed Computing and Grid-technologies in Science and 

Education>> 2008, 2010, 2012 (Dubna, Russia); 

- The International Conference on Computing in High Energy and Nuclear Physics 2012 

(New York City, USA); 

- HaYlJHhie KOH!lJepeHl.IHll MOJIOAhiX y'leHhlX H CITel.lllaJIHCTOB Olf5Il1 2008, 2010, 2011, 2012, 

2013 (,ll;y6Ha, Pocclll!); 

- nporpaMMHO-KOHCYJihTaTHBHbie KOMHTeThi 0l1Hl1 2010, 2012, 2013. 

~HKJI pa6oT «I'pHA-CPeAa Ol1Hl1 - 3JieMeHT. PocmiicKOii u rno6aJJbHoii rpHA­

HHij!pacTpyKTYPhi>>, BKIIlO'laiO~H B ce6ll HCCJIE!,qOBaHHJI, BOllleAWHe B AHCCepTaQHOHHYJO pa6ory, 

6bm yP,ocroeH ITepaoii npeMHH Ol1Hl1 3a 2013 rnA. TaK)Ke 3THHCCJieAOBaHHJI 6hmH ITOMep)KaHhi 

rpaiiTaMH ,lllill MOJIOAhiX y'leHhiX H cneQHaJIHCTOB 0l1Hl1 B 2010, 2011, 2012, 2013 II 2014 fOAaX, B 

2008 r.- CTHileHAUeii HM. H.H. roaopYHa, a 2012 roP,y YAOCTOeHhi npeMHH KOHKypca MOJIOAe~hiX 

pa60T Ha KOHij!epeHI.IIIII MOJIOAhiX y'leHhiX H CITel.lllaJIHCTOB 0l1Hl1. 

1Iy6JIII~I\IIH 
ITo peJYJihTaTaM AIICCepT3l.lllll ony6JiuKOBaHO 29 pa6oT, B TOM 'lHCJie 4 [l-4) - B 

peQeH3npyeMhiX ~JAaHllliX3• 

3. Ilepe<IeHb pocCHiiCKHX p~eH3upyeMhiX HaYlJHhiX JKYPHaJIOB, B KOTOphiX AOJIJKHhl 6hiTh ony6mnmaaHhi 
OCHOBHhle Ha)"lHhle pe3yilhraThJ AUCCepr3l.lllii Ha COHCKaHHe YlJeHLIX. creneueii ADKTOpa ·u KaH,llll,llara 
HaYK:.htqi://vaked.gov.ru/87 · · · 
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CYp)'KTYJla u o!h.eM pa60Tbi 

,I:VfccepTaQHJI COCTOHT ll3 BBE!,qeHllil, TpfX rJiaB, 3aKIIlO'leHllil C OCHOBHhlMH peJYJihTaTaMH 

AHCCepTaQHH, npimO)KeHHH H CITHCKa JIHTepaTyphl. 06~uii o6beM AQCCepT3l.lllll COCTaBJllleT 125 

CTp<llllll.l. BKIIlO'lal! 14 pHCYHKOB ll 7 Tafinnl.l. CnuCOK JIHTepaTYPhl COCTOHT II3 101 HaHMeHOBaHHJI 

Ha 11 CTpaHHI.Iax. 

KPATKOE CO,ll;EP:>KAHl1E PAEOTbi 

Bo BBet\eHHH o60CHOBhiBaeTCll aKzyaJ!hHOCTh Bhi6paliHOH aBTOpOM TeMhi HCCJ!et\OBaHHJI, 

onpeAeJieHa QeJih u nocraBJieHhl 3a,lla'lH, c¢opMynnpoaallhl HaYlJHan HOBH3Ha u 3<lll.lillllaeMhie 

ITOJIO)KeHHJI. 0Tp3)KeHa TeOpeTH'leCKal! II IJPaKTHlleCKal! 3Ha'lHMOCTh AHCCepT311HOHHOH pa60Thi, a 

TaK)Ke II3JIO)KeHhl CBet\eHHJI 06 HX anp063l.lllll. 

B nepsoii rnase onpe,qeJieHhi ocHOBHhie HanpaBJieHHJI u 3a,lla'lll, CBIDaHHhie c ocaoeHneM, 

HCITOIIh30BaHHeM ll pa3BHTHeM ofina'lHhiX ll rpUA-TeXHOJIOruH B ¢B3, npHBOAl!TCll B03M0)1(Hble 

aapHaHThi CO'leTaHHJI 3THX TeXHonoruii, ,lllill ~oro ll3 aapiiaHTOB o6o3Ha'laiOTCll o6nacrn 

npHMeHeHllil. BhmOJIHeH aHaJill3 c~eCTByro~ero MHpoaoro onhiTa a perneHHH AaHHhiX 3a,lla'l, 

yKa3aHhl llpll'lllHhl He3¢¢eKTH~HOCTH, a B HeKOTOphiX. CJ!YlJaHx ll HeB03M0)KHOCTH HCITOIIh30BaHHJI 

npOH3BOACTBeHHhiX rpUA-CHCTeM4 ,lllll!HX perneHllil, c¢opMyJIHp0BaHhl Tpe60BaHllil K nocrpoeHHIO 

cnel.lllaJIH3HpOBaHHhlX KOMnJieKCOB A[Ill OCBOeHlliiH pa3BHTHJI ofin:a'lHhiX II rpUA-TeXHOJIOrHH. 

ITpu HCllOIIh30BaHHH ofina'lHbiX ll rpHA-TeXHOJIOruH B tl>B3 BhJAeJlliiOTCll , CJIE!,qj'IO~He 

OCHOBHhie 3a,lla'lll: 

1) OCBOeHHe, CBll3aHHoe C 06YlJeHHeM pa3JIH'lllh!X KaTeropuii cneQHaJIHCTOB (ITOJih30BaTeJieH, 

CHCTeMHblX i!,IIMIIHHCTpaTOpOB, pa3pa60T'lHKOB); 

2) npOBet\eHHe pa3llll'lllh!X IICCJIE!,qOBaTeJihCKHX pa60T, BKJIIO'lal! ITOHCK HaH60Jiee ITOAXQ~eH 

TexHOJIOrHH, HX KOM6HH311HH II (ImH) nma pecypcoB ,lllill perneHllil KOHKpeTHOH 3a,lla'lll; 

3) pa3BHTHe, BKIIlO'laiO~ee pa3pa60TKY HOBOfO ¢YHKI.Ill0HaJ!a II cepBHCOB, a TaK)Ke 

a,llanT3l.IHIO J)Ke c~eCTByroi.Qero nporpaMMimro o6ecne'leHllil (ITO) ImH COJAaHHe HOBoro 

,liJlll pa6oTh! a Toii HJIH HHoii cpe,qe; 

4) IICITOIIh30BaHIIe; ITOAPa3YMeBaiO~ee C03AaHHe ll 3KCITJiyaT3l.IHIO HH¢pacrPyKTyphl. 

,ll;Jlll KpaTKOCTH AaJiee B TeKCTe 3a,llatlH 1-3 II3 CITIICKa Bblllle 6yp.yr Hi!JhiBaThCll 

«IICCJIE!,qOBaTellbCKHMII». AHanorH'lllO 6)',!\yr Ha3h!BaThCll II KOMITJieKChl, Ha KOTOphiX OHH 

pelllaiOTCll, B OTJIH'llle OT llpOll3BOACTBeHHbiX rpUA-CIICTeM. 

XoTll npeHM~eCTBeHHble ofinacrn npHMeHeHllil ofina'lllhiX ll rpUA-TexHOJIOruH pa3HJI"iCll, 

4 ITD,ll npoH3BD,liCTBeHHOH rpUA-CHCTeMOH noHHMaeTCll CHcreMa, KOTOpal! HCITOIIh3YeTCli./Vffi xPaHeHHll 

o6pa60TKH .H aHaJIHJa peaJJbHhiX A3HilhiX (HaiipHMep, HHcj>paCTp)'KTYPa WLCG a CJ!Yllae 3KcnepHMeHTOI 
HaEAK). 
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,lVlll pll,l\a nepe'illCJieHHhiX ahnue 3ap,aq COaMecrHOe HCllOJih30aaHHe o60HX llOfiXOAOa ll03aOJllleT 

noahiCHTh 3¢¢eKTIIBHOCTh MCll0nh30aaHilll KOMllh!OTepHh!X pecypcoa H CKOpOCTh pewemfJI 3THX 

3ap,aq. 

Bhl,lleJieHhi HeCKOnhKO aapHaHTOa CHHTe3a o6na~IX H rpJiA-TeXHOJIOmll (CM. pHC. 1): 

1) o6na~Ie pecypChl HCITOJih3YJOTCll a AOITOJIHeHHe K rpHA-pecypcaM (HarrpHMep, ao apeMJI 

nHKOBhiX Harpy3oK AJill o6ecneqemrn Heo6xOAHMOro Kaqecrna o6CJIJ)KHBaHHJI); 

2) ace fPHA-CepBHChi, aKJIIDqaJI 9JieMeHThi xpaHemfJI AaHHhiX H BbJqHCJIHTenhHhie 3JieMeHThi, 
J 

pa3MelllaiDTCJI Ha aHpryaJihHhiX MawHHax a o6naqHoii cpfAe; 

3) ace rpJiA-CepaHChl pa3Mfllla!OTCJI Ha aHpryaJihHhiX MawHHax B o6naqHOH cpeAe H AectJMl\HT 

pecypcoa YAOBJieTBOpJieTCJI 3a cqeT o6naKa (T. e. KOM6HHal\HJI ABYX npfAbl,liYIIIHX 

BapHaHTOa). 

1 

<==:) 

PHCJHOK 1. CxeMbl a03MO)I(HbiX aapHaHTOa CHHTe3a o6naqHhiX H rpJiA-TeXHOJitlrHH 

CooTBeTCTBHe 3a,n.aq · aapHaHTaM coaMeCTHoro HcnOJih30BaHHJI o6naqHhiX ii ·· "rpJiA­

TeXHonomii rrpeACTaBJieHO a Ta6JIH1\e 1 (3HaK «+>> B JiqeifKe Ta6JIH1\hl yKa3hiB~eT Ha B03MO)KHOCTh 

ITO.TI}"'eHHJI npeHMJilleCTB OT npHMeHeHHJI o60HX TeXHOJIOrHH, a 3HaK <<-» - Ha OTCJTCTilHe TaKOH 

B03MO)KHOCTH JIH60 ee HaJIJiqHe, HO He BO BCeX CJiyqaJIX). 

Ta6JIH11a 1. CoOTBeTCTBHe 3ap,aq B03MO)I(HhiM aapHaHTaM CHHTe3a o6naqHhiX H rpJiA-TexHonorHii 

-
: · 3<~Aaqa \ BapHaHT 1 2 3 

(1) o6yqeHHe - + + 
' 

(2) HCCJieAOaaHHJI - + + 

(3) pa3BHTHe - + + 

( 4) HCllOnh30BaHHe + - -
TieJ?~hiH !lap~aHT He ITOBbllllaeT 3ctJ¢eKTHBHOCTh HCf,IOJII~30Ba~ KOMnhro;epHhiX pecypCOB, 

a ll03BOJllleT TOnhKO ITOKph!Th HX AectJHl\HT. 0H H36brroqeH AJ!ll MCCJifAOaaTeJihCKHX 3ap,aq a CHJIY 

HX HM3KOH. pecypcoeMKOCTH. BHpTJaJIII331\HJI MO)KeT. npHBOAHTh K C}'IlleCTBeHHhiM HaKJiap,HhiM 
~. ·, . . . ' . . ' . ' 

pacxoAaM, no3TOMY pa3MellleHHe BhiCOKOHarpJ)KeHHhiX rpJfA-Ce~BHCOa Ha BHPTYllflhHhiX MawHHax 

(~apMaJiThl 2 H 3) MO)KeT 6b!Th HeiipHfO,l\HO AJill 3ap,a~ (4). TaKHM o6pa30M, ITOBhllllt;HHe 

3ctJctJeKTIIBHOCTH HCllOnh30aaHilll KOMllh!OTepHhiX pecypcoB B03MO)KH0 npH pa3M~~eH~ rpHA­

cepBMCOa Ji" o6na~IX CpfAax, qro HaHJiyqlliMM o6pa30M ITOAXOAHT AJill HCCJifAOBaTenhCKHX 3ap,aq, 

8 

Tpe6yroliiHX C}'IlleCTBeHHhiX MOIIIHocreii AJI!1 HX O,liHoapeMeHHoro pewemrn. 

ECJIH 3¢¢eKTHaHoe peweHHe 3THX 3ap,aq a o6naCTH o6na~1x TexHonomii 6onhlliHX 

TPYAHOCTeH He abi3hiBaeT, TO a cnyqae rpJiA eCTh HeKDTOpbie oco6eHHOCTH, H3nO)KeHHbie HH)Ke. 

,[Vm pewemrn HCCJifAOaaTenhCKHX 3ap,aq CePTJictJHKl!Th! Heo6XOAHMO abl,llaBaTh a OTAenhHhiX 

YAOCTOaepl!!OIIIMX 1\eHTpax, T. K. 1\enH HCllOnh30aaHilll TaKHX cepTHctJMKaTOa MOfJT He 

COOTBeTcraoaaTh llOnHTHKe HX ahl,lla'ill CJillecraYJOIIIMMH YAOcroaepl!IDIIIMMM 1\eHTpaJ.tH (YlQ. 

TIOMHMO 3TOfO, a HeKOTOph!X CJiyqaJIX JiaJllleTCJI KpHTH~IM apeMJI ahiAa'ill CePTJictJMKaTOa 

(HanpHMep, AJ!ll HHTeHCHBHhiX KpaTKOCpO~IX o6yqaiDIIIHX KypCOa IIpOAOR)KHTenhHOCThiD a 

HeCKOnhKO AHeii), TOfAa KaK· IIpOl\eCC ITO.TI}"'emfJI cepTHctJMKaTa a CJillecrayroliiMX -~ MO)KeT · 

3aHHMaTh OT HeCKOnhKHX AHeM AO HfAeJIH (a ITOP..OH H AOJihllie). 

B IIpaBHJiax HCITOJih30aaHilll pecypCOB npOH3BOACTBeHHhiX fPHA-CHCTeM, K KOTOph!M HMeeT 

AOcryn Ta HJIH HHaJI aHpryaJihHaJI opraHH3al\HJI (BO), qeTKO o6o3HaqeHo 11eneaoe Hcnonh30BaHHe 

3THX CaMblX pecypcoa AJI!1 pewemrn KOHKpeTHhiX 3ap,aq AaHHOH aHpryaJihHOH OpfaHH3al\HeH. 113 

3TOro . BhiTeKaeT Heo6xoAHMOCTh B C03AaHHH OAHOH HJIH HeCKOJihKO OTAenhHhiX BO AJI!1 

HCCJieAOBaTeJihCKHX 1\eneii. 

3q,¢eKTHBHOe OCaOeHHe H J?a3BIITiie rpJiA-TeXHom:imii npeAllOJiaraeT KaK MO)KHO 6onee 

onepaTHBHoe BhmoJIHeHHe cqernhiX 3ap,aq Ha pa6oqHx y3nax. DTAenhHaJI oqepfAh a pecypcHhiX 

1\eHTPaX (PLO rrpomBOAcrBeHHhiX rpJiA-~HcreM c Bhl,lleJieHHhiMH pa60qJiMH y3naMH · AJI!1 3ap,aq 

HCCJifAOBaTenhcKDii · BO 6yAeT CHH)KaTh 3¢¢eKTHBHOcrh Hcnonh30aaHHJI CaMHX 3THX pecypcoa, 

T. K. HarpyJKa. Ha HHX OT cqeTHhiX HCCJifAOBaTeJihCKHX 3ap,aq HeabiCOKa, a 3a!IYCK CaMHX 3ap,aq 

HeperynJipeH. 

Heo6XOAHMOe BpeMJI AeHCTBHJI cepTH¢HKaTOa ITOJih30BaTeJieH HJIH MailiHH, TaK)Ke KaK H 

npOAOJDKIITeJihHOCTh qneHcraa ITOJih30BaTeJieH a BQ a cnyqae HCCJieAOaaTeJihCKHX 3ap,aq, MO)KeT 

aaphHpOBaThCJI oT HeCKOnhKHX AHeii AO MeCJ!lleB HJIH Aa)Ke net, qm JIBJ!lleTCJI HeTHnH'illhiM AJI!1 BO 

H ~ npOH3aOACTaeHHhiX rpJiA-CHCfeM H BITOJIHe MO)KeT CJIJ)KHTh ellle OAHHM aprJMeHTOM a 

llOnhJy ycTaHOBKH OTAenhHhiX ~ H cepBHCa ynpaBJieHHJI. BHpTJaJihHhiMH opraHH33liHJIMH C 0,1\HOH 

HJIH HeCKOnhKHMH cnel\HaJIH3HpoaaHHh!MH BO. 

KpoMe TOro, a OpfaHH331\HH· MO)KeT CJilleCfBOBaTh ITOTPe6HOCTh a peweHHH 

HCCJifAOBaTenhCKHX 3ap,aq a HeCKOJihKHX rpJiA-CpeAaX OAHOBpeMeHHO HJIH A3)Ke a ycTaHOBKe 

HOBOro npoMe)Kymqnoro nporpaMMHOro o6ecneqeHHJI (TITIO), TOfAa KaK IIpOH3BOACTBeHHhie 

rpJiA-CHcreMhl ¢YHK11HOHHPYIOT Ha O,IIHOM, pf)Ke - Ha HeCKOJihKHX TITIO; cpeAH · KOTOpbiX 

He06XOAJfMhiX OpfaHH331\HH MO)KeT H He 6b!Th, a ycTaHOaKa HOBOfO TITIQ Ha pecypcax 

rrpomaoACTBeHHhiX PQ HerrpHeMJieMa. 

Ha AaHHhiH MOMeHT He C}'IlleCTByeT ~~JIH6o KOMnneKCOB,· IT03BOJllliDIIIHX 
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O,liHOBpeMeHHo BhmomHITh see nepetrnCJieHHhie Bhillle 3a.zla'll! Ha pa3HbiX nmax pecypcos II cpe,q. 

QHII pelllaiOTOI · Ha OTfleJ!bHblX HH$pacrpyJcrYPax B paMKax KIDK,liOI'O Il3 npoeKIUB 

CaMOCTOl!TeJ!bHO. 

TaK, HanpliMep, ,lVlll o6yqeHIDI nOJlb30BaTeJieii pa60Te B.rpll,li-Cpe,qe Ha 6a3e I1I10 gLite5 B 

paMKax npoeKTOB EGEE IICITOJlbJOBanOI KOMIIJieKc GILDA. OH noJBOJlliJI npoBOfiMTh o6yqeHHe 

TOJlbKO ,lVlll O,liHOH KaTei'OpiiH cnel.lllaJIMCTOB - nOJlb30BaTenei1II TOJlbKO Ha 0,1\HOM rrrro - INFN 

Grid (xoTliH noJIHOCTbiO COBMecTHMoro c gLite). lloCJie JasepllleHilll npoeKIUB EGEE, EGEE-11 II 
,.J 

EGEE-111 B npoeKTe EGI nOfiXOfl K pellleHHIO Jafla'll! o6yqeHilll nepecran 6biTb 

QeHTpaJlli30BaHHbiM II Ka/Kflb1Hll3 naprnepOB-ytlaCTHHKOB fiOJIJKeH pelllaTb ee CaMOCTOl!TeJlbHO. 

IIopTan WS-PGRADE xoTH H noJBOJllleT pelllaTb Jafla'ly o6yqeHilll nOJihJOBaTeneii II 

pa3pa60T'IHKOB, a.zlaiTTllpOBaTb II C03,llaBaTb I!pliJIO/KeHIDI ,lVlll ,liOCTaTO'IHO lllllpOKOI'O Ha6opa THnOB 

pacnpe,t~eJieHHbiX Bbi'IHCJIIiTeJihHblX KOMITJieKCOB, a TaiOKe BbiiTOJIHliTb pa3pa60TKY, O,liHaKO OH 

HenpHro,lleH ,lVlll o6yqeHilll CHCTeMHblX a.ziMHHHCTpaTOpOB II pa3pa6_0'fKll,. ,lVlll OTcyTCTByiDlliiiX B 

3TOM KOMITJieKCe rpH,li-Cpf,q liJIH pacnpe,t~eJieHHbiX CHCTeM xpaHeHIDI flaHHblX. 

B paMKax Hal.lliOHaJ!bHblX ll MeJKHaQHOHaJ!bHblX npoeKTOB B ofinaCTH rpll,ll (HanpHMep, 

OSG) o6yqeHHe npe,t~CTaBJleHo lllKOJiaMH (KaK npaBliJIO, 3TO O.ziHO·fiBYX HfAeJlbHOe MeponpllliTHe, 

BKJIIO'IaJOlllee KaK JieKl.lliM, TaK H npaKTHtJecKHe JaHJ!Tllll no pa6oTe B TOHliJIII HHOH rpH,li-Cpe,qe), 

CeMHHapaMHII OHJiaHH KypCaMII ,lVlll CaMOCTOl!TeJ!bHOI'O OCBOeHilll MaTepiiana. 

, 113 BCei'O·li3JIOJKeHHOI'O Bblllle MOIKHO 3aKJIIO'IliTb, 'ITO ,lVlll nOBhlllleHID! 3$$eKTHBHOCTll 

HCITOJlb30BaHIDI pecypcos II CKOpocrn pellleHIDI Ja,lla'l B ofinaCTH ci> B3 c npliMeHeHHeM ofinatJHbiX 

' II rpll,li-TeXHOJIOrHH He06XO,llliMbl OT,lleJihHhie cnel.lllaJ!ll31ipOBaHHbie KOMIIJieKCbi, KOTOpbie fiOJIIKHbl 

YfiOBileTBOpl!Th CJiefiYIOlllliM Tpe6osaHill!M. 

1) BoJMOIKHOCTh BbiiTOJIHeHIDI pa6oT Ha paJJIII'IHhiX rnnax pecypcos: cynepKOMnhiOTepax,' 

KJiaCTepax, reTeporeHHhiX cpe.z~ax Ha 6aJe nepcoHaJihHhiX KOMnhiOTepos, ofina'IHbiX cpe,t~ax, 

CHCTeMax pacnpe,qeneHHoro xpaHeHIDI .z~aHHbiX. 

2) . BoJMoJKHOCTh OfiHOBpeMeHHoro pellleHIDI IICCJie.z:\OBaTeJlbcKHx Jafla'l Ha pa3JIH'IHhiX 

nporpaMMHbiX nnaT!lJopMax c BOJMOIKHOCTbiO paClllllpeHIDIHX Ha6opa. 

3) , PaQHOHaJ!bHoe IlcnoJib30BaHHe KOMnhiOTepHbiX pecypcos. 

4) B03MOJKHOCTb 3a,llaBaTb cpOK ,liOCTyna K pecypcaM KOMITJieKCa. 

5): Ha6op cepBHCOB KIDKfiOH ID rpll,ll-cpe,q fiOJIJKeH o6ecnetJHBaTb fiOCTaTO'IHYIO 

!lJYHKl.lliOHaJ!bHOCTb ,lVlll pellleHIDI 3a,lla'l nn!lJpaCTpYKTYPhiii He l!BilliTbOill36blTO'IHbiM. 

6); l<oMITJieKC fiOJIIKeH 6b!Tb aBTOHOMHb!M,' T. e. He3aBHCIIMbiM OT KaKHX-JlH60 cepBIICOB 

5 B CliJiy OrpaHH'IeHHii Ha MaKCHMaJ!bHhlii ofu.eM asrope!lJepaTa flliCCepTaQiili npHBeCTii ITOl!CHeillle B HeM 
BCex llCITOJib3YeMb!X TepMHHOB H a66pesnaryp He IIpe,!ICTaBJilleTCll B03MCDKHb!M. l1x nOl!CHeHHe ,llaHO B 
,llliCCepTalllfl{ B pa3,lleJie <<CJ!osapb TepMHHOB>>. , , 
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IIpOli3BO,liCTBeHHblX rpll,li-CIICTeM :(HanpiiMep, OT cepBIICOB·.ynpaBileHIDI BHpTyaJibHblMII 

opraHID~II, cepBIICOB no yqery noTpefineHHhiX pecypCOB II T. fl.). Taruui aBTOHOMHOCTb 

n03BOJillT 3a,lleHCTBOBaTb no.z~o6Hb!e KOMIIJieKCbl ,lVlll MaKCliMaJ!bHO lllllpOKOI'O Kpyra 3a,lla'l 

Ja C'leT OTcyTCTBilll Heo6XO,llliMOCTll cofiTIIo,l\eHIDI MHOrHX !lJopMaJ!bHblX IIpOQfAYP, KOTOpb!e 

o6JnaTeJibHhi B CJiyqae npoiDBOfiCTBeHHbiX rpll,li-CHCTeM II KOTOpbie ,zvm YKaJaHHhiX Qeneii 

.IIBJUIIOTOI He060CHOBaHHO ll36hiTolfHb!Mll II~'MorYT TOJlbKO yMeHhllllfri, 3$$eKTHBHOCTb 

IICITOJlb30BaHIDI TaKHX KOMIIJieKCOB, a TaiOKe CYJHTb cneKTp pelllaeMblX Ha HHX 3a,lla'l. 

7) OtTheM ycliJIHH ,lVlll COJ,llaHilll II nOMepiKaHilll pa6orocnoco6HOCTH KOM~eKca fiOJIJKeH 

6biTh copa3MepeH BhmoJIHl!eMhiM Ha HeM ,3a.zla'laM II Tpe6yeMoi1 IPYHKliHOHaJibHocrn, a 

TaiOKe o6ecnetJHBaTb Heo6XOflliMOe II"AOCTarotJHoe Ka'leCTBo o6CJIYJKHBaHilll. 

B JasepllleHHII nepsoii rnaBbi npiiBOfiHTOI CJiefiYIOlliHe, BhiBOflbi. B peJyJlbTaTe 

npOBe,tleHHOI'O aHaJIII3a Bbl,lleJieHO HeCKOJlbKO B03MOIKHblX Bap!iaHTOB CliHTeJa ofina'IHblX li rpll,li­

TexHOJIOrHH. PaJMellleHHe rpll,ll-cepBIICOB Ha BIIpryanhHhiX MalllHHax B ofina'IHOH cpe,t~e noJBOJllleT 

nOBb!CiiTb 3$$eKTHBHOCTb HCITOJlb30BaHilll KOMnbiOTep,Hb!X pecypCOB. , 

Bo BTOpOH rmme pa3BIITbl MeTOflbl COJ,llaHilll TaKHX cneQHaJ!Ii31ipOBrurnbiX KOMITJieKCOB C 

ytJeroM, onpe,t~enemlliix B nepsoii rnase , Tpe6osaHHii, a TaiOKe npHBOfiHTOI onHCaHHe o6.natJHoi1 

rpll,li-Cpe,tlbl, peaJili30BaHHOH B lUff Ol15H1. 

3m MeTOflbl 3aKJIIO'IaJOTOI B CJie,llyiOllleM: 

1) nocrpoeHHe JIOKaJ!bHOH ofina'IHOH nnaT$opMbi c noMePJKKOH BHPTYaJibHOro pa3.z~eneHilll 

pecypCOB Ha ypOBHe onepaQHOHHbiH CHCTeMbl (nOCJie,t\yiDllllle lllarii 2-4 Bb!ITOJIHJIIOTOI Ha 

BHpryaJlbHbiX MalllHHax ofina'IHOH ITJiaT$OpMbi); 

2) C03,llaHHe JIOKaJibHOI'O YIJ; ,lVlll Bbl,lla'IH CepYH$IIKaTOB nOJib30BaTeJieHII MalllHH; 

3) HHCTaJlllllilll cepsHca ynpaBileHilll BHPTYaJihHhiMH opraHHJaQilliMH c OfiHOH liJIII 

HeCKOJlbKHMH OTfleJibHhiMH BO; -

4) YCTaHOBKa CepBHCOB rpll,ll-nO~OHOB Ha 6aJe HCITOJlbJYeMblX ITITO. 

llpii He06XO,llliMOCTll OfiHOBpeMeHHOro HaJlli'lilll, rpll,li-Cpe,q, !lJYHKI.IIIOHHpyiDlllliX Ha 6aJe 

pa3Hb!X I1I10, nOBb!CliTb 3$$eKTHBHOCTb IICnOJlb30BaHilll KOMITbiOTepHblX peCypCOB MOIKHO TaiOKe 

Ja C'leT COBMeCTHOI'O IICnOJib30BaHilll HeKOTOpb!X. cepBHCOB, paJJIH'IHbiMM cpeflaMH. HanpHMep, 

ceprn!lJMKaTbl MalllHH II nOJlb30BaTeJieH ,lVlll pa3Hb!X nOJilli'OHOB MOrYT BblflaBaTbOI B 0,1\HOM II TOM 

JKe y.z~ocrosepl!IOllleM QeHTpe; nepeHaCTpaHBal! cpef1Y OKpYJKeHilll Ha HHTep!lJeiice noJihJOBaTeJlll, 

KaJK,llhlii nOJlb30BaTeJlb MOIKeT pa60TaTb C COOTBeTCTByiDlllliM Ha6opOM KOMall,ll ,zvm. H}?KHOH eMy 

Cpeflbl, T. e. IICITOJlb30BaTb BCero Jllillib OfiHY MalllHHY ,lVlll nOJlb30BaTenei1 BCeX yCTaHOBJleHHblX 

ITI10;, cepBHC ynpaBileHilll BHpTYaJihHbiMII opraHH3~II MOIKeT 6b!Tb 3a,lleHCTBOBali ',lVlll 

aBTOpll3aQHII nOJlb30BaTeJieH B Tex CIICTeMax, CJIYJK6b! KOTOpbiX nOMepJKHBaiOT pa6ory C HHM. 
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B COOTBeTCTBllli c pa3BHThiMH MeTO,IIaMH B nHT OMRM 6bma C03,11aHa o6na'!Hi!H rpll,li­

CHCTeMa ,!VU1 HCCJie,IIOBaTeJibCKHX 33,1\a'l. B Ka'leCTBe · nporpaMMHbiX ImaTclJOpM rpll,ll-cpe,ll 

HCIIOJib3)'10TCll pil3JIH'IHble nno. 

CxeMaTH'IHO CTpYKJ'YPa KOMimeKCa IIpe,IICTaBJieHa Ha pHC. 2. 

'""c'':'.""~N"_:~·--.;-~'·:_::-,.X.:..-\i.o3·-·t0$-'.~ .. :;·_· ••• ~~~:.·~<>;--""'' ... ,.:~ .~ ~~ • 

PHcyHOK 2 •. CxeMa crpYKJ'YPhi KOMimeKca ,!VUI HcCJie,lloBaTenhcKHX 33,1\a'l a o6nacrH 

OMa'IHbiX H rpll,li-TeXHOROrHH 

Bbi6op no ,lVlll rrocrpoemm noKanbHOH o6na'IHOH ImaTclJopMbl OcyilleCTBJIJIJICll B 

COOTBeTCTBHH CO CJie,l\)'IO~HMH KpHTepmiMH: 

1) IlOMep}KKa He06XO,IIHMOfO rnrra BHpTyanH3a4f!H HnH HaRH'IHe OTHOCHTeJibHO IIpOCTOH 

B03MO)f(HOCTH ero HHTerpaliHH; 

2) COBMeCTHMOCTb C orrep311HOHHOH CHCTeMOH '(OC) Linux H B03MO)f(HOCTb 3aiTYCKa 

BHpTy3JibHbiX MalliHH c 3TOH OC, T. K. cepBHCbl HaH6onee pacrrpocTpaHeHHbiX nno rpll,ll 

pa6oTawr rrop; Heii; 

· 3) HanH'!He IlOIDITHOH H ,1\0CTYITHOH ,lJ;OK)'MeHTallllli; 

4). Tpe6yeMaH ciJYHK4f10HaRhHOCTb H Ka'leCTBO nporpaMMHOfO rrpO,IIJKTa; . · 

·· 5)' ~eH3lUI, ,1\0ilyCKaiO~i!H MO,IIHclJ~ H 6eCimaTHOe HCilORh30BaHlle;· 

6) IlOMep}KK3 CO cropOHbl pa3pa60T'IHKOB IIpH Heo6xop;HMOCTH MOAHclJHKa4f!H nO. 

Bb160p nO .. ,!VU1 BHpTyaRH3al.lllli OC)'llleCTilJIJIJICll · B COOTBeTCTBHH CO CJie,li)'IO~HMH 

KpHTep:m!MH: 

1) BllpTyaniDall:ml Ha ypOBHe orrep31IHOHHOH CHCTeMbl (T. K. ::~clJclJeKTHBHOCTb HCIIOJib30BaH:ml 
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i 
) 

1 
! 

) 

clJmH'IeCKHX cepaepOB 3aBHCHT B TOM 'IHCJie H OT HaKn3,1\HbiX paCXO,IIOB Ha BHpTYaRH334f!!O, 

a H3 C)'llleCTB)'IO~HX Ha p;aHHbrlf MOMeHT peanm311Hii HaH6onee IIpOH3BO,lJ;HTeJibHOH, T. e. C 

MHirnM.aJJbHOH HarpYJKOH Ha ~epaep, C'IHTaeTCll HMeHHO TaKilll); 

2) COB~e~oCTb C OC LiniiXi . 

3) BOJMd)f(HO~ 6anaHCHpOBlm HarpYJKH Ha· cepaep IlOcpe,IICTBOM «)f(HBOH» (T. e. 6e3 

Ouzyt1iMbiX ,!VU1 IlOJib30B<ITeneii rrepepbmOB B pa60Te) MHrPalllill BHpTYaRhHbiX MaiiiHH 

MeJKAY cepaepaMn; 

4) HanH'!He KOHCOJibHbiX cpe,IICTB yrrpaBJieHlUI BHpryanhHbiMH MalliHHaMH; 

5) IlOHllTHi!H H IlO,IIp06HaH ,1\0K)'MeHTall:ml; 

6) He06XO,IIHMi!H cpyHIU.jHOHaRbHOCTb H Ka'leCTBO IIpOrpaMMHOfO rrpop;}rK-ra; 

7) RHlleH3:ml, pa3pernaiO~i!H 6ec~marnoe HCIIORh30BaHlle. 

B pe3ynhTaTe npoaep;eHHoro aHanH3a ,!VUI BHpryanhHOro pa3,11eneH1U1 pecypcoa 6hm Bhi6paH 

rrporpaMMHbll JIPOAYKT OpenVZ, a ,!VUI C03,11aH:ml ofina'IHbiX ImaTclJOpM- OpenNebula. XoTH no 

OpenNebula mHa'I3JibHO He HMeno IlOMep}KKH OpenVZ, aaropoM ,1\aHHOH ,IIHCcepTaliJ.iH 6hma 

pa3pa6oTaHa rrepBi!H aepc:m1 ,11paiiaepa ,!VUI ynoMHHyroii peanm311HH BHpryanhHOro pa3,11eneHHH 

pecypcoa H p;opa6oTaHa coaMecrno c KOnneraMH H3 nl1T 0115!11 ,lVlll 6onee rro3,11HHX aepcHii 

OpenNebufu. 

Ha pHc. 3 npe,~~craBJieHa· o6~i!H cxeMa ofina'IHOH rpll,li-CHCTeMhi nHT 0115!11 AM 

HCCJle,IIOBaT~RhC~X 33,1\a'l. 06/lacTb C 4flclJpoH «1» H H3,llllHCb!O <<EMI» o603Ha'laeT IlORHfOH Ha 

6a3e 0,1\HOHMeHHOro nn0 H BKn!O'IaeT B ce6H clJHrypbl C 33KpyrneHHhiMH yrnaMll, 

CHMBORll3llp)'IOiriHe rpll,li-CaHTbi, BXO~e B COCTaB ::ITOro llOnllfOHa II pa3Me~eHHbie B 

HHCrnryTax CTpaH-yqaCTHHll Ol1JII1. QfinaCTb C qHclJpoH <<2>,' H H3,llllHChlo <<ofinaKO>> n11T 011HI1 

CO,IIep)f(HT mo6pa>KeHHH IlOnllroHOB Ha 6a3e pa3HbiX nnO, pi13Me~eHHhie B ofura'IHOH cpe,~~e ni1T 

0115!11. HIDKe rrpHBO,lJ;HTCH orriicaHHe oCHOBHhiX ee cocraruuiiOI4f!X. 

llOJIUZOM Ma 6me IJIJO EMI;. O,IIHIIM II3 HaH6onee BOCTpe6oBaHllhiX H HHTeHCHBHO 

llCilOJib3yeMbiX HBR.HeTCll IlORHrOH Ha 6a3e nno EMI [7, 9, 12]. 

,ll;aHHbru IlOnllrOH H3Ha'I3JibHO COCTOHn HJ ,D;BYX rpll,li-CaHTOB, pa3Mell\eHHbiX TOJibKO Ha 

pecypcax nHT QJ1HI1. B ,1J;3JibHe~eM B Hero 6bmH HHTerpHpOBaHbl rpll,li-CaHTbl opraHH3311Hii 

CTpaH-yqaCTHHq QJ1HI1. Cocraa yqacrHHKOB 3TOfO CerMeHTa KOMimeKca HOCHT ,IIHHaMH'IeCKHH 

xapaKTep: A06aBRHIOTCll HOBbie rpH,D;-caiiThi, a 'laCTb HHTerpHpOBaHHhiX paHee rrpeKpall.\awr caoe 

yqacrne (no pa3im'!Hb!M rrpH'IHHaM). 

CxeMa Ha pH C. 4 OTpa>KaeT IlOROJKeHHe p;en Ha MOMeHT HaiTHCaH:ml ,1J;IICCepT34f!H. HapH,D;Y C 
' . -

rpll,li-CaHroM OI1H11 (Ha pHCJ'HKe oH o6o3Ha'leH ·KaK RU-nNR) npHcyTcniyror TaiOKe rpll,ll-caiiThl 

11Hcrnwa · clJmHKH .. Bb!COKHX . ::~HeprHii · (r. npoTBHHO, MoCKOBCKilll o6naCTb, PoccHH) - SU-
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PHCYHOK 4. CxeMa pacnpe.z~e.neHHOIU nomrnma Ha 6a3e nno EMI 
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HaJ.1HOHaJihHOIU YHHBepcHTeTa MM. n.H; I'yMeJieBa (r. AcTaHa, Ka3axcraH)- KZ-ENU, Cl>H3HKO­

TeXHHqeCKOIU HHCTHTyTa HH3KHX TeMneparyp MM. E.l1. BepKHHa HaJ.1HOHaJihHOM aKa,Z~eMHH HaYK 

YKpilliHhl (r. XapbKOB,. YKpaHHa) - UA-ILTPE, l1HCTHTyTa I}IH3HKH HaJ.1HOHaJihHOM aKap;eMHH 

HaYK A3ep6a.M.z:\>KaHa (r. Eaey, A3ep6aM.z:\>KaH) -AZ-IP. 

Pa3Jill'lllll> MeJK,ll}' npoll3BOACTBeHHbiMH n HCCJiefiOBaTeJihCKHMH rpifA-CHCTeMaMH Ha 6a3e · 

3TOfO IIIIQ npe,liCTaBJieHbi B Tati.rnn.!e 2. 

Tati.rnn.!a 2. Pa3JillqUJI Me)!(,lzy npon3BOACTBeHHbiMHnnccne.z~oBaTeJ!bCKHMH rpifA-CHCTeMaMH 

CepBnc IlpOlllBOACTBeHHaH McCJieA. rpHA- Iloncneune JHaqeunii 1\nn 
. rpHA-CHCTeMa CHCTeMa HCCJie,liOBaTeJibCKOH fPHA-CHCTeMbl 

YQ nepapXHl! OAHOpaH!UBbie JIOKaJihHbie OAHOPaHIUBbie YQ 
-------~-

VOBOX IIpHCJTCTByeT OTCJTCTBJeT o6yqeHne IIOJ!b30BaTeJieii CaM~ll B~ __ 

GOCDB npHCJTCTBJeT OTC)'TCTBJeT MaJIOe KOJillqecTBO rplfA-CaMTOB 

APEL npncyrcTByeT OTCJTCTBJeT paBHbiM CTaryc Bcex opraHH3al1llii-
yqaCTHHKOB,6eCnJiaTHOeiiOJ!b30BaHHe 
pecypcaMn, npoCThie HepecypcoeMKHe 
3ap;aqn 

---
SAM, npHCJTCTByeT OTCJTCTBJeT ynpOJlleHHb!M MOHHTOpHHr Ha OCHOBe 

GridView, GStat AaHHbiX H3 nHI}lopMaJ.1HOHHOM cncreMhi 

Pa6oqne Y3Jibi MHOIU MaJIO KOJI-BO OAHOBpeMeHHO BbiDOJHilleMb!X 
cqeTHbiX 3ap;aq HeBeJ!llKO, 6hiCTphie 
HepecypcoeMKHe3ap;aqn 

FTS npHCJTCTBJeT OTCJTCTByeT He6oJihiiiOii o6beM nepe.z~aBaeMb!X 
AiiHHhiX, OTCJTCTBHe He06XOAHMOCTH B 
nepeAaqe l}laiiJioB c BbiCOKOM .. 
Hap;e)KJIOCTh!O 

--~------------ -------------
SE 6oJ!bllioro 'o6beMa Manoro o6beMa MaJihiM o6beN! xpaHllMbiX AaHHb!X · 

...... -- ---·-· ---,----------.,-----
My Proxy npHcyrcTByeT OTCJTCTByeT KOpOTKOe BpeMH BbiDOJIHeHIDI 3ap;aq 

- --~- ----· -~ ~-------
ROC; · hpncyrcrnyeT OTCJTCTBJeT BbiDOJIHeHHe IPYHKliHM 1 qeJioBeKOM 

Ha rplfA-CaMTax AaHHOro no~Ha npe.z~craBJieHbi KaK o6bi~Ie KJiacrepbi, TaK n 

KJiacrepb! c noMep)KKOM cqei-a napaJIJieJihHbiX 3ap;aq (,liJ!liHMHT. cynepmMni.IOTepoB). 

liomizcm T3MON. B C~ll3ll c HCIIOJib30BaHlleM JIOKaJibHb!X pecypcoB oprami3aJ.1HM ,liJill 

ycKOpeHIDI npoBeAemill aHrurn3a A~Ix n nonyqemrn OKOHqaTeJ!bHbiX ¢nJnqecKHX pe3JJ!bTaro8 

3Kcnepm.ieH1-a ATLAS' IIOliBHJiaCb 3ap;atia MOHHTopnpoBaillrn: 3THX pecypc{JB (TaK Ha3biBaeMbiX 

pecypcoB yposlll! Tier-3), peiileHHe Kowpoii craJ!o QeJii.IO npoeKTa <<TJMON». 

B apmeKTYi>e j pa3pa6oTIDmOM . cncre~bl ~oHHT<ipHHr~ YCJIOBHO MQ)KJIQ Bbl,lleJ!llTh ABe 

KDMfUJHeirrhi:' cpe,qc'n!a JIOI{aln.Horo Mo'inrropmrra, ycTaH<IB.II~Bae~Ie Ha ~M caih Tier~3. ll 

rim'6aJihHOro MoiDrmpHHra. 

' 
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, B Katiecrse OCHOBhi ,liJUI nocrpOeHlli! CHCfeMhl JIOKaJibHOI'O MOlillTopmrra Bhi6paH 

. nporpaMMHbrii npo,llyKT Ganglia. Ami pa3pa6oTKU Mo,zzyneii K :nuii C11CTeMe Ha rpll,li-KOMIIJieKCe 

. 6blJI C03,llaH nOJ!llrOH, COCTO~ 113 KJiacrepOB Ha 6a3e Hal!6oJiee 11CnOJib3yeMhiX Ha CaHTaX 

ypoBHll Tier-3 3Kcrrepl!MeHTa ATLAS cpe,liCTB ynpaBJieHllil JIOKa1IbHbiM11 Bhi~CJil!TeJibHhiMl! 

pecypca\f11 (PROOF, PBS, Condor, OGE) 11 xpaHeHllil .z~aHHbiX (XRootD, Lustre). 

II011uzoH Pre. Ami BhmoJIHeHllil o6JmrrenhCTB JlliiT OIUIM s paMKax yqaCTllil s npoeKTe 

C03,llaHHll Poccl!iiCKOH rpll,li-CeTll (PrC) ,liJUI BhiCOKOnp0113BO,li11TeJibHbiX Bhi~CJieHl!H Ha 
.J 

11CCJif,liOBaTeJibCKOM KOMIIJieKce 6biJIH YCTaHOBJieHbi CJie,liYJOill11e KOMnOHeHThi: 

1) se6-11mep4Jeiic nOJib30BaTeJUI ,liJUI pa3pa6oTKU npo6neMHO-Op11eHTllpOBaHHhiX 

IUITepflleiicos (ITOH) B Bll,lle parnmpeHllii K HeMy; 

2) 3JieMeHThi xpaHeHllil ,llaHHhiX Ha 6a3e GridFTP; 

3) B11pzyaJibHaH Maiiil!Ha ,liJUI pa3pa60TKU nO,liCHCTeMhl xpaHeHllil ,llaHHhiX (ITX,[Q PrC. 

IJOIIU?OII dJlfl 6bi4UC!Ie11Ui{ IIU 6U3~ neDCOIIaJlbllbiX KOM~bJO'Q.epoa. 0,l1Hl!M 113 Bll,liOB 

paCIIpf,lleJieHHhlX Bhl'l11CJI11TeJihHbiX pecypCOB HBJUIIOTCfl C11CTeMhl, B KOTOphiX B Katiecrse C'leTHhiX 

y3nos 11CnOJih3YJOTCR nepcoHaJ!bHhie KOMilhiOTephi (TaKlle cpf.zlhl ell\e Ha3hmaiOT <<DesktopGrid>>). 

ITo.z~o6HbiH run pecypcos 11cnoJih3yeTCR B 6oJihiiiOM KOJI11'lecrse npoeKTOB ,liM peiiieHl!H 

,liO~TaTO'lHO IIIllpOKOI'O Kpyra 3a,lla'l. 

,[Vui anpo6a111111 CaMOH TeXHOJIOrll11, a TaKJKe noCJie,llyiOII\eH a,llarrT~1111 B 3TY Cpf,lly 

BOCTpe60BaHHhiX npl!JIOJKeH11H Ha 11CCJif,liOBaTeJibCKOM KOMIIJieKCe 6biJI C03,llaH OT,lleJibHhlll 

noJIHrOH. 113 CYII\eCTByroll\ero ITO, no3BOJUIIOII\ero C03,llaBaTh no,11o6Hhie IIJiaTfllopMhi, 6hm Bhi6paH 

npo,llyKT BOINC, KaK O,lll!H 113 Iim6onee cra6l!JihHhiX 11 pacnpocTpaHeHHbiX. ITporpaMMHIDI 

KOMnoHeHTa 3G-Mocr, pa3pa6oTKa 11HCTl!TyTa MTA SZTAKI, no3BOJIHna 11HTerp11pOBaTb ):laHHhiH 

nOJili~OH C nOJI11I'OHOM Ha 6a3e EMI, 'ITO ,liMO B03MOJKH0Cfh 11CIIOJih30BaTh 0,11Hl111 Te JKe Cpf,liCTBa 

,liM 3anycKa 3a,lla'l B o6eHX cpe;~ax. 3TOT cerMeHT BKJIIOtiaeT B ce6H CJie,liYJOil\lle COCTaBJUIIOII\11e: 

1) BOINC-cepaep c 3G-Mo~M; 

2) Bl!pTYaJihHIDI Maiiil!Ha c npe.z~ycTaHosneHHhiM BOINC-KJilleHTOM; 
'' ' ·, 

3) Bbi~CJil!TeJihHhiH 3JieMeHT CREAM c nporpaMMHOH KOMIIoHeHTOH <<EDGI executor>>. 
' ', ' . ' . ' 

, Be6-nopmaJ!. Ami npf,llocraBJieHHll aKzyanhHOH 11H$opMal\1111 o6 11CCJif,liOBaTeJibCKOM 

KOMf;IDeKce (Hooocrn, Te~ee coCTOHH11e, npoBO,lll!Mhiepa6oThi, 3aBepiiieHHhie 11 BhmOJIHHell:fl>Ie 

3a,lla~) Ha O,!IHOH m B11PTYaJ!bHbiX Maiiil!H 6biJI pa3sepHyT se6-nopmn co CJie,!IYJOII\liM YRL: 

http://gridedu.jinr.ru. OH co.z~eplKl!T o~caHlle pacnpe.z~eneHHoro noJIHroHa Ha 6a3e EMI 11 

nOKa3hmaeT Ha KapTe MeCTOHaxoJKAeHl!e opraHll3al\l!H c rpll,li-CaHTaM11, BX0,1IlllllliM11 s ero cocras. 

Ha ,llaHl!OM nopTane pa3M~eHbi 11HcrpyKllllll no IUITerp~ rpll,li-CaHroB opr~~ii B o611\YJO 

cpe,zzy Ha. 6a3e ,llaHHOI'O rrrro, PYKOBO):ICTBa ,liJUI rncreMHbiX a):IM!Uillcrparopos no ycTaHOBKe 
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cepB11COB EMI Ha B11PTYaJ!bHhie Maiiil!Hhi OpenVZ 11 no c03,11aH11IO Bhi'l11CJIHTenhHhiX 3neMemos Ha 

6a3e . rrrro EMI . c noAAepJKKOH C'leTa napanneJihHhiX 3a,llati •. ITOMl!MO 3TOI'O, pa3Mell\eHa 

l!HfllOpM~ 06 OTBeTCTBeHHhiX 3a fllYHKl\110Hllp0BaHlle KOMIIJieKCa •. 

B KOHl\e BTOpOH rJiaBhl no pe3yJibTaTaM · li3JIOJKeHHOH B HeM · l!HfllOpM~ ):leJiaiOTCfl 

CJif,liYJOII\11e . BhiBO,llhl. Pa3pa60TaHbi MeTO,llhl C03,11aHlli! CIIel\llaJI1131!pOBaHHhiX KOMIIJieKCOB · C 

yqeTOM. cfllopMYJil!pOBaHHbiX B nepBOH rnaBe "TPe6osaHllii. 3m MeTO,[Ihl · n03BOJUIIOT nOBhH_:l!Th 

3!lJ!lJeKTl!BHOCTb 11CIIOJib30BaHHll KOMilbiOTepHb!X pecypCOB ' 11 COKpaTl!Tb BpeMH peiiieHllil 

11CCJif,li0BaTeJihCKl!X 3a,lla'l 3a C'leT pa3Mell\eHHll rpll,li-CepB11COB Ha Bl!pTYaJ!bHhiX MaiiiliHaX B 

o6natiHOH Cpf,lle 11 np~MeHeHl!H Bl!pTYM113~1111 Ha ypOBHe onep~OHHOH C11CfeMhl. Ha 3TOH 

MeTO,liOJIOrl!'leCKOH OCHOBe B JIMT OIUIM 6biJI qn):laH 11CCJif,liOBaTeJibCKHH KOMIIJieKC •. 

B TIJeTheii rnase np11BO,lll!TCH OilhiT npl!MeHeHllil C03,11aHHoro KOMIIJieKca ,1IJUI peiiieHl!H 

KOHKJleTllhiX HaYtiH0-11CCJie):IOBaTeJibCKHX 3a,lla'l, ·· a TaKJKe 113JIOJKeHhl MeTO):Ihl a,llarrTal\1111 

npl!JIOJKeHllii onpe):leneHHoro rnna ,11JU1 rpll,li-CPf.zl Ha 6a3e EMI 11 Pre. 

ITOJillrOH Ha 6a3e rrrro EMI 6b!JI 11CnOJih30BaH ,1IJUI CJif.ziYIOII\11X 3a,llati: 

1) pa3pa6oTKa MeTO,liOB a):laiiT~ npl!JioJKeH11H ,1IJUI EMI, a TaKJKe nepeHoc c noMOII\hiO 3T11X 

MeTO):IOB B rpll,li-Cpe,zzy PHll~ npl!KJia,liHhiX naKeTOB ·(Blender, DL_POLY, Molpro, Elmer, 

MEEP,FDS); 

2) nposepKa IPYHKl\1IOH11pOBaHHll pa3JI11'lHhiX rnnos Bhi~CJI11TenhHhiX 3JieMeHTOB, 

CKOH$11ryp11pOBaHHhiX·np11 noMOII\11 yrnJil!Thi YAIM, a TaKJKe ceprnflll!Kal\Hll naT'!eii _,liM 

H11X; 

3) C03,11aH11e Ha6opa IPYHKl\l!OHaJ!bHhiX Tecros ,liM 11mep4Jeiica nporpaMM11posaHHll 

npl!JIOJKeH11H Ha H3hiKe Perl ,1IJUI ceps11ca LFC; 

4) o6yqeHl!e nonh30BaTeneii 113 OMHI111l!Hcr11zyros cTpaH-ytiaCTHlll\ pa6oTe B cpe,11e EMI; 

5) o6yqeHl!e c11creMHhiX a,l1Ml!H11crparopos 113 OMHM 11 11HcrnzyroB CTPaH-)'tlaCTH11ll 

ycTaHOBKe, HacrpoiiKe 11 rrposepKe pa6orocrroco6HOCTll rpll,li-CallTOB Ha 6a3e rrrro EMI; 

6) npOBf.zleH11e npaKTll'lecKllx 3amrnrn no pa60Te · s ,llaHHOH · rpll,ll-cpe):le ,1IJUI cry,11eHTOB 

Ytie6Ho-HaYtiHoro 11eHTPa OIUIM 11yimsepC11TeTa <<Ay6Ha». 

Ha 6a3e rroJIHroHa TIMON 6hiJIH BhmoJIHeHhi pa6oThi no C03,11aH11IO MO,llyneii-,llorronHeH11H 

,liM Lustre, PBS, XRootD 11 PROOF [2]. ITOCJif,liHlle ,11Ba ycraHoBJieHhl Ha KJiacrepax B 

Jla6oparoplll! H):lepHbiX npo6neM (JIHIT) OIUIM, a TaKJKe B TaKHX opraHli3~X, KaK Brookhaven 

National Laboratory (BNL), Duke 11 Deutsches Elektronen-Synchrotron (DESY). B npo11ecce 

pa3pa6oTKH HaxD):IHTCfl MO,llynll ,liM Condor u OGE. 

· ITOMl!MO BhiiiOJIHeHllil Ha 3TOM IIOJ!llrOHe pa6oT B paMKaX rrpoeKTa <<T~MON», OH TaKJKe 

6bm 3a,lleiicrsosaH ,1IJUI a):laiiT~ c11creMh! ynpaBJieHllil 3arpy3KOH 3Kcrrepl!MeHTa ATLAS -
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PanDA- wm pa6oThi c cynepKOMllb!OTepaMH. 

Ha noJJHroHe PrC Will PHAa npHKJJil,ZIHbiX naKeTOB (DL_POLY, Elmer, FDS, GEANT4-

DNA, ZondGeoStat) 6bl1lli pa3pa6oTaHbi ITOM c l.leJibiO o6neftleHllil Hcnonh30BaHllil 3THX 

npilliOJKemill B ,llaHHOH rplf,li-Cpe,lle, T. e. AJill BblllOJJHeHllil TaKHX onepai.IHif, KaK tlJopMHpOBaHHe H 

3anyCK C'IenibiX 3ilflaHHH, KOHTpOnb XO,lla HX BblllOJJHeHlliJ H nonyt~eHHe pe3ynhTaTOB BbJ'IllcneHHif. 

ITOM npH3BaHbi CKpbiTb OT nonh30BaTeJJll ,11eTaJJH H cnoJKHOCTH pa6oThi caMoif rplf,li-Cpf,llbi. 

Henocpf,liCTBeHHbiH C'IeT Ha BbltiHcnHTenbHbiX pecypcax BblllOnllileTOI C HCll0nh30BaHHeM TOrD 
. .J 

rum HHoro KOHKpeTHoro npHKnilfiHOro naKeTa, KOTOpbrn ,liOnJKeH 6biTb ycTaHosneH Ha pa6otiHX 

pnax rplf,li-CaHTOB [3, 8]. 

TaKJKe 6hma pa3pa6oTaHa no,llcHCTeMa xpaHeHllil ,llaHHhlX Pre Ha 6a3e cepsHca GridFTP c 

B03MOlKHOCTbiO KaTanOfH3~H HCXO,liHbiX ,llaHHbiX H pe3ynhTaTOB paC'IeTOB, o6ecne'll!BaiOII.I<UI 

aYTeHTHtPH~ H aBTOpH3~ nonb30BaTeneif C HCllOnb30BaHHeM lllftPPOBbiX CePTlftlJHKaTOB. 

Ha nonHrDHe DesktopGrid ycnenmo npomen 3anycK Tecros~x JWHnOJKeHHif, s TOM tiHcne H 

c Hcnonb30BaHHeM HHTeptlJeifca nonh30BaTeJJll EMI. ITpopa6oTaHbi pa3nHtiHhie acneKThi 

llOCTpoeHlliJ 3TOH Cpf,llbl Ha OCHOBe pecypCOB opraHH3~HH CTpaH-yt~aCTHHll 0115!11 H ee 

npHMeHeHllil. 

KpoMe roro, noJJHrDHbi EMI H Pre 6biJJH Hcnonb3osaHbi wm pa3pa6oTKH o6o6111eHHhlX 

MeTO,liOB il,ZianTallfiH npHKnilfiHbiX naKeTOB AJill 3THX cpe,11 [3, 8, 10]. ,lJ;aJ!HbJe MeTO,llbl ll03B0Jili!OT 

OCYII.IeCTBHTh nepeHoc npHnoJKeHHif, y,lloBneTBOpliiOII.IHe cne,llyiOII.IHM Tpe6osaHlliiM: 

1) COBMeCTHMOCTb C QC Linux; 

2) B03MOlKHOCTb Bbi30Ba B peJKHMe KOMaJI,liHOH CTpOKH, 

3) OTcyTCTBHe HHTepaKTHBHOCTH, 

4) YKa3aHHe napaMeTPOB 3anycKa H BXO,liHbiX ,llaHHbiX tiepe3 apryMeHThi B KOMaH,liHOH CTPOKe 

H (mm) B OT,liMbHOM tlJaifne. 

,ll;JJll ilflallTalllfli KOHKpeTHoro naKeTa Heo6xo,liHMo shmonHHTh cne,liY!OlliHe marn: 

1) nposepHTh npHnoJKeHHe Ha coDTBeTCTBHe npHBe,lleHHbiM Bblllle TPe6osaHlliiM; 

2) C03,llaTb CKpHllT (tlJaifn-CI.IeHapHH), OCYII.IeCTBnl!IOII.IHH 3allYCK npHnOJKeHlliJ C HYJKHbiMH 

.napaMeTpaMH, a TaKJKe npH Heo6xo,llf!MOCTH BblllOnlli!IOII.IHif Ha6op onepai.IHif ,110 H nocne 

Bbi30Ba npHKna,llfiOfO llaKeTa; 

3) pa3pa6oTaTb tlJaifn OllHCaHllil 3il,llaHllil Ha COOTBeTCTByJOII.IeM ll3b!Ke KOHKpeTHOH rpH,li­

Cpe,llbJ; 

4) pa3MeCTHTb npHnoJKeHHe Ha pa6otiHX pnax Knacrepa O,liHOro H3 rpH,ll-caifros; 

5) BHeCTH COOTBeTCTByJOII.IHe ,llaHHble 06 YCTaHOBneHHOM naKeTe B HHtPOPM~OHHyJO 

. CHCTeMy rplf,li-CaHTa. 
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B KOHI.Ie TpeTheH rnaBbl ,11enaJOTOI cne,llyJOII.IHe BbiBO,llbl. C03,llaHHbiH C HCllOnh30BaHHeM 

npe,llnOJKeHHbiX MeTO,liOB cnelllfanH3HpOBaHHbiH KOMnneKC ll03BOJJlleT pelllaTb lliHpOKHH cneKTP 

HCcnf,liOBaTenbCKHX 3il,Ziati B ofinaCTH <l>B3, a pa3pa60TaHHbie MeTO,llbl a,llanTalllfli npHnOJKeHHH 

,llaiOT so3MoJKHocri. nepeHocHTb npHKna,liHhie naKeTbi onpe,11enennoro Knacca B rplf,ll-cpe,llhl Ha 

6aJe EMI H PrC. 

B 3aKJIJO'IeHHH npHBO,lll!TOI OCHOBHbie pe3ynbTaTbl ,liHCCepT~HOHHOH pa6oTbJ: 

1. Ha OCHOBe npOBf,lleHHOro aHaJJH3a 3a,llati B ofinaCTH <l>B3, CBll3aHHbiX C xpaHeHHeM, 

o6pa6oTKOH H aHaJJH30M ,llaHHbiX, H BapHaHTOB CHHTe3a ofinatiHbiX H rplf,li-TeXHOnOfHH pa3BHTbl 

MeTO,llbl C03,llaHllil CDe1.1HaJJH3HpOBaHHbiX KOMnneKCOB, ll03BOnl!IOI1.1He COKpaTHTb BpeMl! 

pemeHllil HCcne,liOBaTenhCKHX 3ilflati ··H llOBbiCHTb 3tlJ«lJeKTHBHOCTb HCllOnb30BaHllil 

KOMllbJOTepHblX peCypCOB 3a C'Ii!T pa3MellleHllil rplf,li-CepBHCOB 'Ha BHpryanbHbiX MalliHHax B 

ofinatiHOH cpe,11e H npHMeHeHllil BHPTJaJJH3~ Ha ypOBHe onep~OHHOH CHCTeMbl. 

2. C HCllOnh30BaHHeM pa3BHThiX B ,llaHHOH pa6oTe MeTO,liOB B JIMT OM5IM C03,llaHa o6natiH<UJ 

rplf,li-CHCTeMa, KOTOp<UI npHMeHlleTOI AJill pemeHllil lliHpOKOro Kpyra HCcne,liOBaTenbCKHX H 

npHKnil,liHblX 3a,llati B ofinaCTH <l>B3. C HCllOnb30BaHHeM 3THX )Ke MeTO,liOB B pll,lle OpraHH3~HH 

H3 CTpaH-ytlaCTH~ Ql1JII1 6bmH llOCTpOeHbJ aHanOfHtiHbJe KOMnneKCbl, CO BpeMeHeM CTaBlliHe 

OCHOBOH Hai.IHOHanbHbiX rpH,li-HH«lJpaCTpYKTJP. 

3. Pa3pa6oTaHa CHCTeMa MOHHTOpHHra pecypcoB ypOBHll Tier-3, KOTOpall llOBbJCHna 

3tlJ«lJeKTHBHOCTb HCllOnh30BaHHll pecypCOB, ll03BOnHB ycKOpHTb npOBe,lleHHe aHaJJH3a ,llaHHbiX H 

nonyt~eHHe tPIDHtiecKHx pe3ynbTaTOB 3KcnepHMeHTa ATLAS.· 

4. Pa3pa6oTaHbi MeTO,llbi ilflanT~HH onpe,11eneHHoro Knacca npHnoJKeHHH wm rpH,ll-cpe,ll Ha 6a3e 

EMI H Pre, a TaKJKe npose,11eHo HX TeCTHpOBaHHe llJTi!M nepeHoca pH,lla npHJJoJKeHHH s EMI 

(Blender, DL_POLY, Molpro, Elmer, MEEP, FDS) H Pre (DL_POLY, Elmer, FDS, GEANT4-

DNA, ZondGeoStat). 
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