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OBIIIASI XAPAKTEPUCTHKA PABOTHI

AKTYyaNLHOCTB TeMBI

Co3pganve, conpoBoX/ieHMe W pasBHTHe MH(PACTDYKTYP AVif . xpameHus, obpaborku u
aHaTH3a JAHHBIX IKCITePHMEHTOB B 06/1aCTH (GDH3MKM BHICOKUX 3Hepruii (PB3) BKIOYaeT pelieHe
GosBIIOTO  KDyTa 3ajay, CBS3aHHbIX - C NPHMEHCHHEM B [JaHHOH OG/IACTH COBpeMeHHBIX
HH(OPMALMOHHEIX TexHosoruit (UT). )

B  Hacrosmiee BpeMd LIHPOKOE = PaCIPOCTPAaHEHHE MOMYYHNH CPHA-TEXHONOTUH -H
TeXHoJorMH OBVIauHbIX BbIUMCIEHHH (oBnaunble TexHosorum). Kaxgas M3 HHX HMeeT CBOIO
crietudHKy, MpeuMyiecTa ¥ 06/1aCTb IPHMEHEHHs.

Tak rpuj] aKTHBHO TPMMEHSETCH /Ui NPOBEeHHA MacCIUTabHbIX HayJHBIX MCC/IeM0BaHMIL.
On rno3sosnsier. 06LEAHHATD - B -eMHYI0 . I0GANLHYH ‘MHQPACTPYKTYPY DPa3spO3HEHHBIE DeCypChl
OpraHusalui ¥ COBMECTHO MX HCIIO/b30BaTh GOMBUIOMY KOJIMYECTBY mosb3oBareneit. Hanpumep,
6e3 npHMeHeHMs . HOBBbIX TIOAXO/I0B K XPAHEHHIO JAHHBIX,  HX 00paBoTke M aHAM3Y, KOTOpHIE
3Q10XKEHbl B KOHUEILHH I'PHJ, pellleHHe 33/jau SKcIepuMeHToB B ofacth ®BD Ha BosbiioM
azpoHHoMm Kosutaiizepe (BAK) B EBponeiickoit opranusanuu sepHsix uccnegoBauuii (UEPH) 6buto
6b1 HEBOIMOXKHEIM, YUMTBIBAs OGBEMEI TIOCTYTIAOILMX OT JIeTeKTOPOB JJaHHBIX (ieCATKH Ietabaiit B
o), a Takke HeoOXOAMMOCTD B HX -AabHelieii 06paboTke ‘U’ aHa/M3e THICAYAMH - YUEHBIX H3
Ppacrpe/ie/IéHHbIX 110 BCEMY MHPY LIeHTpPOB.

I'pup-Texuonorun ycnemno—ucnbnbayrmca B olacTu 6HoMefUIMHBI U (apMalleBTHKH. B
Ka4yecTBe IPMMEpOB - MOXKHO YIOMAHYTb TakHe NpOeKTH - Kak ‘MammoGrid u MammoGrid+,
WISDOM u WISDOM-II,: neuGRID H  Ap. - AKTMBHOE - [IDUMEHEHHe W pa3BHTHe TIPHJ-
HHCTPYMeHTapua B 0f/1acTH 37|paBOOXpaHeHHs - CIIocOGCTBOBANO - CO3AAHHIO - MEX/YHAPOAHOH
accouuanu — HealthGrid Association.

O6naunele TexHoMOrMH 0GeCIeYHBAIOT CETEBOH OCTYN K BLIYMC/IMTE/ILHEIM, TIDOrPaMMHBIM
1 MH(OPMALMOHHLIM pecypcaM. (CeTsaM Tiepefady JaHHBIX, cepBepam, yc*rpoiimiaaM XpaHeHHH,
CepBHCaM H NPHJIOKEHHAM), l(DH(bHI‘;’pprEMbIM B COOTBETCTBHH c onepmsﬂmm 3anpoCaMH.
OHM TO3BOJIOT 3HAUMTENLHO COKDATHTh pacXofibl Ha MT-uHOPacTpYKIypy, YAOBIETBOPATH
JMHaMIYeCKH MeHsIoIHecs MorpeGHOCTH B pécypt:ax HT I

s umpomm CITeKTpa 3ajiay B oﬁnacm PBO AB/AETCA AKTYaTLHBIM COKpALLeHHe BpeMeHH
MX BBINOJHEHMS, & TAKe TIOBBILICHHE 3¢¢e1cmaﬂocm ucnomsosamm pecypcoe. OAHHM m
pelleHHii NpEACTABASeTCH  CUHTe3 OOMAMHBIX  H rpu,q—'rexnonomu. Tax, I'[OBbIIIIEHHE
3¢dexTHBHOCTH chom,sonamm KOMIIbIOTEPHBIX pecypcos ,qor:mraeTca TIpH paamememm rpxm-
cepnucos Ha Binya.rmmxx MalllHax B oﬁna!mou cpe,qe (Aanee B TeKCTe TaKie CHCTeMbl 6yuy'r

HaBHBaTbCﬂ oGaYHBIMH I’pHA-CH(.'I'EMaMH), a yMEHBIIIeI{He BPEMEHH BmeJ'IHeH}{H -_— 38 cqe'r‘
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pelLeHus 334 Ha OTAe/bHBIX CIIeHATH3HPOBAHHBIX KOMILTEKCax.

IMomuMo 3TOrO, mOBbIIeHHe 3(QEKTHBHOCIH MCHO/b30BAHMWA pecypcoB MO3BOJET
COKDATHTb MX KOJTHYECTBO, HeoOX0/Moe /151 OCBOEHHS OG/IauHbIX M FPHA-TeXHOJIOTHIA, TeM CaMBbIM
CHWKas IOPOT BXOXAEHMs B 3TH olacTh.

Taxum 00pa3soM, NpeACTaB/MAeTC] aKTyalbHbIM  pa3spab0oTKa MeTof0B  CO3ZaHHA
MHOrOQYHKIMOHATIHBIX eTepPOreHHbIX KOMIUTIEKCOB /Ul pellleHMs LIMPOKOro K/acca 3ajady B

obnacri GB3, N03BOJBIIOLMX COKPATHTh BpeMs pellieH)st 3THX 33/ja4 M TIOBLICHTDb 3¢ ($eKTHBHOCTD
, e

MCMO/Ib30BaHUs PECYPCOB.

LeaH K 3aa4H HCC/IE{0BAHHA

IHeavto  puccepraipioHHoH  paGoThl  sABIAETCA.  pasBUTHE . METOROB  TIOCTPOEHMs
MHOTO(QYHKIMOHA/IbHBIX TeTePOreHHBIX KOMIUIEKCOB C HCIIONb30BaHMEM oQTauHbIX M TpHA-
TeXHOJIOTHIi /I pellleHHs NIHPOKOro Kiacca 3aqau B ofviacri OBDJ, MO3BOMSIOLUIMX COKPATHTDL

BpeMsa HX pelleHMs. H .NIOBbICHTb 3¢)¢JEKTHBHOCTI: H(TI0/L30BaHUA ' peCYPCOB;. ITIPOBEPKA AdHHBIX

MeTOZ[0B IIyTéM ' peajM3aliy 10f06GHOr0 KOMIUIEKCAa .M MCTOMb30BaHUA €ro JyiA  pellleHus

KOHKPETHBIX 33/]ay; pa3paboTKa MeTO/I0B a/janTaliiy MPHIOKEeHHH 1 TPHA-CPef. -
JInst 0CTHIKeHHsL IIOCTAB/IeHHOH e/ HeoGxogumo GbuI0 pelnnTs criefyrolHe 3a0ayu:

1. TIpoBectu aHanu3 3azau B otnacT GBI, cBA3aHHbIX C XpaHeHHeM, nepefadei, 06paboTkoi
M aHAJIM30M JaHHBIX, H BADHAHTOB CHHTe3a 00G/IauHbIX M TPH/-TEXHOJIOTHH /sl COKPAIl{eHHs,
BpEMEeHH pellleHus 3THX 33/a4 1 NOBLILLIEeHNs 3¢¢ém{3ﬂocm KCTI0/Ib30BaHUSI peCypCoB.

2. .Pa3sBMTL MeTOZbI CO3AAHHA KOMIUIEKCOB C MCIO/Ib30BaHHeM Of/IauHBIX M IPHA-TeXHOJIOTHH
JUIs pellieHHs MCCIIef0Bare/bCKHX 3azau B ofytactit ®B3 ¢ yuétoM uX crenuduku H

. PalMOHAILHOTO KCTIO/L30BAHHUsA PeCypCoB.
3. C rmoMolbio pasBUTEIX METOAOB NOCTPOHUTL OG/IauHyH0 IPHA-CHCTEMY H NIPHMEHHTb e Juis
. pellieHHsI KOHKPeTHBIX MCC/IeR0BaTe/IbCKUX 3afay PBI.

4. Paspaborarh MeTozbl afanTalMH ONpefe/SHHOTO Kiacca TNPWIOKEeHHH A rpuj-cpes Ha
Baze EMﬁI‘1 ¥ PI'C? 1 IPOBECTH HX TeCTHPOBAHMe.

MeTopbl Hcc1eioBaHHS

B AHUCCepTAaliHOHHOM HCCJIEAOB&HﬂH NpUMeHEeHE! . COBpeMeHHBIE TT0AX0Abl K OpraHH3aniH

1' EMI (European Middleware Initiative) - npblpammdsi rardopMa B‘blcokonpdmnoﬁmemmﬂx

.- pacrpesenémmpix - perucnenwi . (URL: | httpy/eu-emi.eu), BLICTyH2IOWas - Basoit gy TIOCTPOeHHA
eBpolefickoi rpmx-m{q;pacrpym-ypu M B paMKax KOTOPOH cejfyac nponcxomd'r pa3mrme enponeucxom
2 IPOMEXKYTOYHOrO IporpamMmHoro obecreuenms ([1I10) rpua.

2 ‘PI‘C : (poccuncxaa .. Ipup-ceTh A/l . BHICOKONPOHM3BOAMTE/LHBIX BEIMHC/IEHHH,

- 310 TepPHTOPHAIEHO-PACTIPEAe/IEHHAS
: TEJIEKDMMYI-IPIKALMOX-[HM ABTOMATH3NPOBAHHAA  CHCTEMA . OBL{eroCyAapCTBEHHOMO = YPOBHA - Anf
_Ofecrievela ZocTyna K pecypcam poccuiicxux CYNEPROMITLIOTEPHLIX ue}rrpon TpH OpraHH3aLHM
*’ PacTIpeAe/IeHHbIX BLICOKDMPOH3BOMTEILHBIX BEIIHCACHUH.
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pacrpefienienHoii 06pa6oTKM HHOPMAL{HH, B_UACTHOCTH, TEXHOJOTHH OG/IaUHBIX BBIYMCIICHUH,
TPHA-TEXHOJIOTHH H TeXHO/IOTHH BUPTYaIH3alMH.
Hayusas HOBM3Ha JHCCEPTAYHOHHOI paboTnl
1. PasBHUTBI MeTOABI IOCTPOEHHs MAacTabHpyeMbIX MHOTOQYHKIMOHANBHBEIX TeTepPOTreHHbIX
KOMILUIEKCOB (0BJIaUHBIX IPHUA-CHCTEM), KOTOPbIe TO3BOJISIOT COKPaTHTb BpeMs pemeimn
[IMPOKOTO Kpyra 3ajad, cnﬂsamn;lx C XpaHeHWeM, repejadeif, 06paboTkoH M- aHAIM30M
JaHHbIX  9KcrepumeHToB . BAK, M noBeICHTE  3ddeKTHBHOCTH  HCNO/b30BEHHA
KOMITLIOTEPHBIX PeCypCoB.
2. BbIMO/HEH aHams U COPMYPOBAHbI OCHOBHDBIE TpeGoBaHHA i CUCTeMbI MOHUTOPHHIA
pecypcop ypoBHs Tier-3. IlporpaMmHas peajusalysd TakoH CHCTeMBl YBelIMYIa
3(deKTHBHOCTE MCNO/MBb30BaHMs PECYpPCOB, MO3BOIMB YCKOPUTL MPOBE/ieHHe - aHaIH3a
JaHHLIX U No/IyueHHe GHU3HYeCKUX pe3y/IETaToB sKcrteprmerTa ATLAS.
3. PaspaboTtaHbl MeTOZB! afaNTalMK ONPeAeEHHOrO K1acca MPWIOKEHHH [ HCIIOMb30BaHuA
¥X B IPHA-cpesax Ha base EMI n PIC.
3amuiaemMele ToJ0XKeHHA )
1. PasBurbie B JaHHOH paboTe MeTOABRI CO3faHMA OGIAYHBIX TPHA-CHCTEM I PEILeHHs
HccneoBaresibCkux 3agad GBI, : ; '
2. O6nauHas rpug-cHCTEMa HI/IT onsy,  peann30BaHHast ¢ HCTI0/Ib30BaHHeM MpeYIoKeHHBIX
METOZ[OB.
3. MeTozp! afanTalMH ONpPeAEeNEHHOT0 KJ1acca NpWIoKeHHit A1 rpug-cpen Ha 6ase EMI u
PIC
4. Psj ajjanTHPOBAHHLIX B 3TH CPeAb! MPUKIAJHBIX NTAKETOB IS HAyuHBIX HCC/IeIOBAHHH B
Pa3HUHBIX 0/IaCTAX. ‘ ' ' ) '
Teope'mqeu(aﬂ 3HaYMMOCTh pa60'm orrpeuefme'rca pasnmblmu B Heit nouxogamu H
MeToziaMH nocrpoemm MHorquyHmmOHaanmx TeTeporeHHLIX KOMIUIEKCOB C HCTIO/B30BaHHEM
0BMauHBIX rpu,q-'remonomn A7 pellleHHss IIHMPOKOIO Kiacca uccne,qona'renbcmx 32 B
obacti DBD3, a Tarke METOAaMH afanTaupH onpefieNiéHHOTO Kjacca r[pmagﬂmx MaKeToB ,zum
ncnom,sona}{m MX B rpu,q—cpe,qax Ha Gaze EMI u PI‘C

IIpaKkTHueckas 3HAUMMOCTE COCTOMT B TOM, uTO passprme B AaHHOPI pa60're MeTozbl
o6ecrieaBalOT BO3MOXKHOCTD 'mpa)mponanm HOAOGHBIX Komrmexcon, !m) TO3BOJIHIIO nocrpom'b
aHa/IOTHUHBIE m{(bpacmyx'rypm B pmcmry'rax crpa}{-ytlacrmm OI/lHI/I HEHTPE
cynepxnmm:mep}imx BLITHCIEHHH HarpioHa1LHOTO TeXHHUECKOTO ymmepcm'efra YRpauHe!
«Kuepckuit nomne)umqecm HHCTHTYT»; tbuamco--rexxmqecxom MHCTHTYTe HH3KHX 'relvmepa"ryp

v, BJ. Bepruma (Yipauma), WHcrHTyTe' Teopemqecxnu GusHkH w. HH. Boromo6013a
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(Ykpanna), UncturyTe dusikn HaipoHamsHol akageMun Hayk Asepbaifipxana.
Komrurekc JIMT OUAU 6bU1 MCIIOIL30BaH 14 pelieHHs CIefyIolHX 3aaq:
— CO3faHHe CpPEeACTB MOHMTOpPHHra caiToB ypoBHs Tier-3 rpuUA-MHGPaCTPYKTYphI
~akcriepumenTa ATLAS; )
- - paspaboTka MeTogoB ajarTanmy nputokenwit i EMI u PI'C, a Takke mepeHoC paja
MPUK/IAHBIX 1AKETOB B YIIOMSHYThIE TPHA-CPefbI;
- HaIMCaHHe [OACHCTeMbI XpaHeHyst JaHHbIX, st Poccuitckoii rpua-cety;
- pa3paboTka GyHKIMOHAILHBIX TECTOB /I PSAa IPUZ-CePBHCOB;
- ofyuende OGNauHBIM M TPH/-TEXHOJNOTHAM, B TOM UYHMC/Ie MPOBeAEHHe Ha. Pery1spHOH
OCHOBe 3aHATHH B 06PA30BATE/bHEIX UPEXKICHHAX,
Wcnonb3cBaHMe  COAAMHOTO  KOMIUTEKCA A1 paja  33had  [OATBEpXeHo
COOTBETCTBYIOIIMMH JOKYMEHTaMH. ‘
Anpo6Ganus paGoTnl - ¢
OCHOBHBIE TONOXEHHs M pe3ynbrarel paboTel AOKIAABLIBAIHCE M OOCYKAIMCH Ha
cneny}oumx POCCHICKIX H MEXXAYHAPOAHBIX HAYYHLIX MEPONPHATHAX:
- The International Conference «Distributed Computing and Grld-technologles 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);
- HayuHble Kond)epem_um MOJIOABIX yqenux H cnermanucros OMSIN 2008, 2010, 2011 2012,
2013 (Oy6na, Poccus);
- HPOrPaMMHO-KOHCYILTaTHBHBIe KomuTetel O 2010, 2012, 2013.
umm pabot «l'pu,q -cpesa OUAU -  3nemeHT Poccuiickoii ¥ moﬁa.m,uoﬁ rpua-
umbpac’rpymypm» Bmoqamumu B Ceﬁﬂ uccne,aosa}{pm Bome,qume B ,qnccepraunormym pabory,
65T yrocToen ITepsoii npemun OUSIU 3a 2013 rog. Taxxe 3TH HCC/TE/IOBAHKS GLUTH TIOZ/epHKaHE]
jrpamaxvm AL MOTIOABIX yqumx u cnenquanicros OUAU B 2010 2011, 2012 2013 u 2014 mnax B
2008 1. — — CTHIeHAuei HM. H. H. ToBopyna, B 2012 ro,qy YAOCTOEHBI npemm Kmu(ypca Mono,qem—lux
paﬁorr Ha KoHd)epeHum{ MOJIOABIX YUEHBIX M CTeIHATHCTOB OMsINL.
Hyﬁnnxamm
Tlo pesyanerraM ,qnccep'rax_mu onyG.rmxoaaHo 29 pabotT, B ToM umCIe 4 [1- 4] ~— B

peuenaupyemmx ua,qanmx

3. MepeueHn PoCCHIfCKIX PeLjeHINPYeMBIX Haylmmx JKYPHAJIOB, B KOTOPBIX: AQKHB! G5ITH OIMyGIMKOBAHEL

. .OCHOBHEBIE HayuHble Pe3y/BTaThl Jmccepraupm Ha COMCKAHHE YUEHBIX creneﬂeu JIOKTOpa M KaHAATa

‘nayk: http://vak ed.gov.nv87 -

C1pyKTypa 1 06BeM paboTsr

JluccepTauys COCTOMT U3 BBEAEHHS, 'rpé'x 3B, 3aK/TIOUEHHs. C OCHOBHLIMH pe3y/ibTaTaMH
JMCCepTauuy, PWIOKeHHI H cIcka jureparypsl. O6uuit o6neM auccepraiuM cocTasnser 125
CTpaHu, BKmouasd 14 pucyHkoB H.7 Tafimy. CIHCOK JIMTepaTypLl COCTOMT H3 ’101 HauMeHOBaHHs

Ha 11 cTpaHHMIax.

KPATKOE COIEPXAHUE PABOTHI

Bo BBejieHHH 0G0CHOBLIBACTCS AKTYAILHOCTD BLIOPAHHOH ABTOPOM TeMb! MCC/IeOBAHMS,
OonpefiesieHa Le/ib M MOCTaB/eHkl 3aja4H, CHOpPMYIHPOBAHbl HAayyHas HOBM3HA M 3allMIlaeMble
nonoxxenus. OTpaKeHa TeOPeTHecKas H-[PAKTHYeCKas 3HAUUMOCTL AMCCEPTALMOHHOMH paGoTel, a
TaK)Ke HAIOXXeHE! cefieHus 06 ux arpobarym.

B nepBoii Iv1aBe omnpejie/ieHbl 0CHOBHbLIE HANpaB/eHHs U 3a/laduy, CBA3aHHLIe C OCBOEHHEM,
HCTIO/I30BAHMEM M Pa3BHTHEM OG/IaUHEIX M TPHA-TexHonorki B ®BD, ripnBoAs{'ica BO3MOXHbBIE
BapHaHTh! COueTaHMS 3THX TeXHOMOrMHl, 11 KAKAOTO M3 BADHAHTOB 0BO3HauaroTCH OGIACTH
NpHMeHeHus1. - BeIIoiHeH aHanu3 cymecray}oﬁiem MMDOBOTO OMLITA B pellleHHH JaHHBIX 33/jaY,
yKa3aHbl NIPHYHHBE Head»tbexmfmocm, aB Hem’ropux‘cﬁyqa;ix M HEBO3MOKHOCTH HCIIO/Ib30BAaHHA
TNPOU3BOACTBEHHBIX [PHA-CHCTEM® [y MX pettiersi, cGOPMY/IMPOBaHb! TpeG0BaHUA K TOCTPOEHHIO
CTIELHANTH3UPOBAHHLIX KOMILIEKCOB /IJisl OCBOGHUS M pasBuTHA 06IAHbIX H IPHA-TEXHONOTHH.

IIpn - HCTI0/T530BaHHH obnaunsix H rpuj-TexHosoruii B PB3 sbifendlorca Cefyronie
OCHOBHbI€ 331ayH: ,

1) ocsoenue, csaHHOe ¢ 00yyeHHEM PaxTHYHBIX KATETOPHii ClTel{Ma/IMCTOB (II0/TL30BaTeNeH,

CHCTEMHLIX aiIMHHHCTPATOPOB, paéﬁaGomnms);

2) mpoBefeHHe Pa3THUHEIX HCCIef0BaTe/ILCKUX paboT, BKIOYast OMCK Hauboee nojxopsiieH

TEXHOJIOTHH, MX KOMGUHALHI M (WIK) TUIa pecypcoB A1 pelleHHs KOHKPeTHOH 3aaus;

3) pasBUTHe, BKRNOUawolee pa3paboTky HoBOro GyHKIMOHana H . CEPBHCOB, a TaKxXe
aJJanTalHIo Yke CYIecTBYIOIero nporpaMMHoro obecreders (I10) wiv cozaame HOBOTO

AJ1s1 paGoTR! B TOH WM HHOI cpefe; '

4) WCrI0/L30BaHMe, MO/]pa3yMeBatolIee CO3/jaHYe H SKCTIIyaTalpI0 MHbPaCTPYKTYPHL.

JlnA KpaTKOCTH Jajee B TekcTe 3ajaud 1-3 M3 crMcka Beie Gyayr HAHBATHCA
«MCC/IE/IOBATENBCKIMHY. AHANOTHUHO GYIYT Ha3biBaThCAd M KOMIUIEKCHL, - Ha KOTOPHIX. OHM
DELIAIOTCH, B OTHUME OT MPOH3BO/ICTBEHHBIX IPHA-CHCTEM. k - ' R

XOTs NpeuMyIIecTBeH EIe 06acTH MpUMeHeHHs ofnauHbIX H IPHA-TEXHOMOTHi pésnﬁ'rca

4 Tlof TpOM3BOACTBEHHON IPHA-CHCTEMOI TIOHMMAETCA CHCTEMA, xo'mpax chom,syercn ANA XpaHeHMs
o6paboTkn H AHATH3A PEALHEIX AAHHEIX (ﬂanpmwep, ymdpacTpyxrypa WLCG B cry4ae 9KCTIEPHMEHTO)
Ha FAK).



m psjja TIEPEYMC/IEHHEIX BbIille 33/[a4 COBMECTHOe HCTIO/b30BaHue 060HX NOAXO/I0B TI03BOJIIET
noémcm‘b 3¢eKTHBHOCTb HCTIO/IB30BAHHSA KOMIIBIOTEPHBIX PECYPCOB H CKOPOCTb PEIEeHHs THX
sagad.
BBljie/ieHbl HECKOMIBLKO BAPUAHTOB CHHTe3a 0G/IauHbIX H TPHA-TeXHOJIOTHA (CM. puc. 1):
1) ofiaunble PeCypCHl HCTIONB3YIOTCA B JOIONHEHHe K IPHA-pecypcam (HANpHMep, BO BPEMS
IIMKOBBIX HArpy30K fyis 0GecrieueHnst He06X0AMMOro KauecTa o6cayxuBaHus);
2) BCe IpHJ-CEPBHCHI, BK/IIOYas 3/€MEHTH! XPAHEHUs JAHHBIX M BBIYMC/IMTENBHEIE 3/IEMEHTSI,
PasMelaIoTC Ha BUPTYaTbHBIX MALlHHAX B oﬁﬁ;qﬂoii cpene;
- 3)" BCe rpHA-CepBHCH PasMeIlaloTCA Ha BUPTYaIbHBIX MalMHax B 06nautol cpede u Aeduupr

pecypcoB  yAoBnerBopsieTcst 3a- cuér - ofnaka (. e. KOMOMHAIMA - ABYX NpeAbIAYLMX

BapUaHTOB).

PuCyHOK 1. CXeMbl BOIMOXKHBIX BAPHAHTOB CHHTe3a 06/IauHBIX ¥ TPHA-TEXHOMOTHi
CoOTBETCTBHE 337ay BAPMAHTAM COBMECTHOTO HCTIONB30BaHMA  OBNAYHBIX M TPHA-
TexHonorwi TpeCTaBMeHO B Tabmume 1 (3HaK «+» B sueiike TaBmIp! VKasblBaeT Ha BOIMOXKHOCTb
nohyqeﬂwi TIPeHMYII[eCTB OT hpnmeueuim 0601X TeXHOJIOTHH, a 3HaK «-» — Ha 0Tcchfﬁi{e TaKoH

BO3MOXHOCTH JIHG0 €€ Ha/lMuKe, HO He BO BCEX CTy4asx).

TaGmua 1. CooTBeTCTBHE 3a/ja4 BO3MOXKHLIM BapHAHTaM CHHTe3a 06/1auHbIX K TPHA-TEXHO/I0r Hii

3apava \ Bapuanrt . 1 2 3
(1) obyuenne 0 + +
(2) nccnepopanus . - + +
(3) pazsutne - + +
(4) ucnonn3opanue + - . -

TlepBbiif BAPHAHT He MOBbILAET S()EKTUBHOCTb HCTIO/Lb30BAHI KOMIIBIOTEPHBIX PeCypCoB,
a TI03BOJISIET TO/ILKD [IOKPHITH HX Aechuur. OH M36BITOUEH A/ HCCIEAOBATeNbCKHX 3343 B CHITY
MX HU3KDH peéypcoémxocm. BHPTya/M3aLtsl MOXET TIPUBOJUTE K CYLICCTBEHHBIM HAKIAAHBIM
PHCXOAW; T103TOMY pas3MeILeHHe BbICOKOHArPY)KEHHBIX TPH/i-CEPBHCOB Ha BUPTY/ILHBIX MAllIMHAX
(B;aplflm 2 u 3) moxer ObiTe HenpurofHo Ans 3ajaud (4). Takum (_)Gpagpm, TOBbILIEHHe
3¢>¢e‘lmnba}_10cm HCII0/Ib30BaHNA @Mm}o'repmlx PecypcoB BO3MOMXHO np’i{ _pasverLenyH TpuA-
CepBHCOB B 06/IauHEIX Cpefjax, uTo HaunyuuM 06pa3soM NOAXOAMT A MCCIIE/0BATE/IHCKUX 3azay,

s
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TpebyIoIUX CyLeCTBEeHHEIX MOIHOCTeH /sl X O{HOBPEMEHHOIO PellleHHMs.

Eum 3ddexTiBHOe perieHHe 3THX - 3ajiad B OBMACTH OGJAUHBIX TeXHOMOTHiL- Gonbunx
TPYAHOCTE} He BHI3LIBAET, TO B CTy4ae IPHJ| €CTh HEKDTOPBIE 0COGEHHOCTH, HTOXKEHHBIE HIDKE,

Jlnst peLlieHHst HCCIIE0BATE/LCKHX 33718y CcepTHOMKAThI He06X0AUMO BbIaBaTh B OTAE/NbHBIX
VAOCTOBEPSIONMX LEHTpaxX, . T. K.  'L@JM HCIO/Nb30BaHHA - TaKMX - CePTU(HKATOB MOTYT He -
COOTBETCTBOBATS * [IOITHKE - MX BBYAAUM CYIIECTBYIOWHMH YAOCTOBEPSIOMMU LenTpamu. (YII).
TloMMMO 3TOrO, B HEKOTOPBIX C/IydasX SB/SETCA. KPUTHYHBIM BpeMs BblAauH - cepTH(HKaroB
(Hanpumep, A/ HHTEHCHBHBIX KPaTKOCPOUYHBIX OOYHAlOIMX KypCOB - NPOAO/DKHTEILHOCTRIO B
HECKOJbKO JiHeH), . TOT/2: KaK MPOLece ToayueHHs. cepTuduKara: B CyL|eCTBYIOLIHX “YI1. MOSeT -
3aHMMarh OT HeCKOJILKUX JHel 1o HeflenH (a nopoii v Aonbie).

B npaBax HCII0b30BaHHA PeCypCoB NPOH3BO/CTBEHHBIX IPUJI-CUCTEM, K KOTOPbIM HMEeT’
JOCTYTI Ta WIH HHas BUPTyaTbHas opraHusauus (BO), 4éTkn 0603HadeHo 1[e/1eBoe HCI0/Ib30BaHHEe
3TMX CaMBIX DeCYPCOB /Isi PellieHis KOHKPETHbIX 3a/ay JaHHOM BHDTyaIbHO opranusaumeii. Ua
3TOT0 BBITEKAeT HEOOXOZMMOCTb B COSA@HMM OfHOH “WIM HeCKOIbKO OTAembHbix BO- pia
HCCI1e/I0BaTeTLCKHX Le/eid. '

'3Q)¢EKTHBHOE OCBOGHHE U DaIBHTHE IPHJI-TeXHOJIOTHIl NpejyionaraeT Kak MoxHo' Gonee
OTepaTHBHOE BBIIONHEHHEe CUETHBIX 33734 Ha pabouux y3nax.:OtAencHasd ouepefb B pPeCypCHBIX
tentpax (PL]) npou3BOACTBEHHBIX IPH/-CUCTEM C BblIe/EHHbIMH PabOuMMH y3/1aMy - Vi 3a7ad
HcCIefoBarebckoii - BO Gyger chipkarb 3thdeKruBHOCTb MCIO/Ib30BaHMA CaMHX 3THX Pecypcos,
T. K. HarPy3Ka:.Ha HHUX OT CYETHBIX HMCC/IeJ0BarTe/IbCKUX 33fjau HeBLICOKA, d 3amycK CaMHX 3ajay
Hepery/speH. "

Heo6xoanMoe BpeMst eHCTBHsI CepTidHKATOB IMOJb30BaTe/lel WM MalllMH, TaKXe KaK U
TNIPOZIO/DKHTE/ILHOCTL WIEHCTBA IoJb3oBate/ell B BO B C/lyuae McCe0BaTe/IbCKHX 3é,qal{, MOXeT
BapbUPOBATHCA OT HECKO/ILKHX JHel 10 MeCALeB WM A@Ke JeT, UTO SB/ISeTCH HeTHITHUHBIM y1a BO
u Y1l npou3BOACTBEHHBIX TPHA-CHCTEM H BIIOJHE MOXET :CIYKHTh - ellé . OfHHM apryMeHTOM B
NO/b3y YCTRHOBKH OTAEMLHBIX Y1 1 CepBHCa yIPaBIeHIs! BUDTYa/IbHBIMH OpraHH3alMAMH C OfHOH
WIH HeCKOJIBKUMHU ClIelfHa/IM3HpoBaHHEIMH BO.

KpoMe TOro, B OpraHM3aliM: MOXeT: ' CyI|eCTBOBATh - MOTPe6GHOCT B PelleHHH
HCCNeA0BaTe/IbCKMX 337ad B HECKOIbKHUX IPHA-CPefjax OAHOBPEMEHHO WIH JaXKe B- YCTAHOBKe
HOBOTO TPOMEXYTOYHOTO TIpOrpaMMHoro obecrievenust (III0), TOLAa KaKk NpPOM3BOACTEEHHblE
TPHA-CHCTeME!  GYHKIMOHMPYIOT - Ha . OJHOM, pexXe — -Ha Heckolbkux IIIIO;  cpeau -KOTOPbIX
HeoOXOZ{MBIX ~ OPTraHM3aL[uM MOXeT ¥ He ObITh, .a 'ycTaHOBKA ‘HoBoro. IO’ Ha' pecypcax
NpOM3BO/ACTBeHHBIX P1] HerpHeMema. o k. L

) Ha VI[VEIHI-ii:Iﬁ‘ MOMeHT He cymecmyer ' KaKHX-mHB0 :‘xo‘wfn.ﬁékcoh;: btlola‘f'somrdml‘gfx
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O/JHOBPEMEHHO BBLUIOJIHSATE BCE NEPEUMC/IEHHbIE BbIIle 33aud HA PasHbIX THMAX PecypcoB | cpef.
OHH . PEllAloTCA - 'Ha - OTAILHBIX - MHOPACTPYyKTypax - B paMKaxX KaKAOr0 H3 - NPOEKTOB
CaMOCTOSTE/ILHO. .

TaK, Hanprmep, 1A o6yueHns nosb3oBareseid pabore B rpya-cpege Ha 6ase IO gLite® B
pamkax npoextoB EGEE ucnonms3opancs xomrutekc GILDA. OH: no3Bo/si1 NPOBOAMTL 00yuenue
TOMBKO /A/Is1 O/THOH KaTeropuH CrelaIHCTOB — I10/1b30Baresie ¥ To/ibko Ha ofHoM ITT1O — INFN
Grid (xoTa M NONHOCTEIO coBMecTHMOTO ¢ gLite). ITocne 3apepiirenns npoexros EGEE, EGEE-II n
EGEE-III' B npoexre -EGI mogxog Kk pemeﬁ;no 3afjaun  ofyueHuss mepectan - ObITh
[eHTPATH30BAHHBIM H KK/AbI M3 NapTHEPOB-YYaCTHHKOB [JOJDKEH PEIlaTh eé CaMOCTOATeILHO.

TTopran WS-PGRADE x0T M no3BojseT pelarb 3ajjady o0ydeHus nosb3oBaresied H
pa3paboTUHKOB, aiaNTHPOBAThL M CO3/[aBaTh NMPHIOKEHHA 1A JOCTATOUHO IMpoKoTo Habopa Turmos
pacnpé,qenié}mmx BBIYHC/IMTE/IbHBIX KOMIUIEKCOB, - TAKXKe BBHINOJHATL Pa3paboTky, ofHaKo OH
HENPUroZieH /i 0OyYeHHA CHCTEMHBIX a[MHHHMCTPATOPOB M pwpaﬁornbmx OTCYTCTBYIOL{HX B

3TOM KOMIUIEKCe IPHA-CPe/] I pacnpefe/IEHHbIX CUCTEM XpaHeHHA JaHHbIX.

B paMkax HalIOHAJBHBIX H MEKHAIMOHAJIbHbIX MPOEKTOB B o6macTy rpup . (Hanpumep,

OSG) obyueHue nMpe/CTaBIeHO IIKDJIaMH (K2K MpPaBIUIO, 3T0 OAHO-ABYX Hefe/IbHOe MepOIpHATHE,
BKJTIOHAIOIee KAK JIEKIMH, TaK ¥ MPaKTHYecKHe 3aHATHA 1o paGoTe B-TOM WM HHOH IpHA-Cpese),
. CeMHHapaMH ¥ OHJIaifH KyPCaMH 11 CAMOCTOSTE/IbHOTO 0CBOEHHA MaTepHaa.
- 13" Bcero- M3/10)KeHHOrO. BbIllIe MOXHO 3aK/THOUHTh, 40 Zia nopbnleHus 3¢dekTHBHOCTH
WCTIONbL30BAHKA PeCypPCOB M CKOPOCTH pellieHws 3aad B o61acti ®B3 ¢ npumeHeHHeM ofauHbIX
' M IPUA-TEXHOMOTHit HEO6XOAMMEI OTAE/bHbIE CIIEUMATHIMPOBAHHbIE KOMILIEKChI, KOTOPBIE [0/DKHBI
YOOBIETBOPSTE CIIEAYIOLMM TpeboBaHHAM.

1) 'B0O3MO)XXHOCTb BBINOJHeHMs: paboT Ha PasMYHBIX THIMAX PeCypCoB: CYNepKOMITLIOTEpPaXx,’
K/1acTepax, reTepOreHHbIX cpeJax Ha 6ase nepcoHaNbHBIX KOMITBIOTEPOB, 0G/IaUHbIX CPeAax,
CHCTeMax pacnpe/e/IEHHOI0 XpaHeHHUs JaHHbIX.

2) BO3MOXHOCTb OJHOBPEMEHHOIO - PellleHHs UCC/IeAOBATENBCKUX 33fjad HA . Pa3/MIUHbIX
NPOrpaMMHBIX IU1aTdopMax ¢ BO3MOXKXHOCTHIO paciMpeHus Ux Habopa: -

+ 3) s PallHOHa/IbHOE MCIIO/B30BaHHE KOMITHKITEPHBIX PECYPCOB. -

4) - BoaMOXHOCTB 33/aBaTh CPOK JIOCTYTIA K PECYPCaM KOMILIEKCA.

.-5): HaBop.. cepBucOB - Ka#oli. ‘M3 IPHA-CPefl [JO/DKeH . obecreunBars = AOCTATOYHYIO
- GyHKIMOHAILHOCTD V1A peleHHs 3324 MHQPACTPYKTYPH! H He AB/IATHCS H3GLITOUHBIM.

6) : KoMruteke fio/pkeH GbITh aBTOHOMHEIM, T. €, HE3aBMCHMBIM OT KaKMX-TMGO CEPBHCOB

5 B auy OrpaHHyeHnit Ha MAKCHMATLHLIH 06BEM aBTOpedepara /pCcepTalHH PUBECTH NOSCHEHHe B HEM
BCEX HOTG/b3yeMBIX TePMUHOB M ab6peBHaryp He NpeAcTaB/sieTcs BoMokHEM. Hx TioICHeHHe AaHo B
Niccepramm B pasfiene «CioBapb TePMHHOB».

>
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. MPOM3BOACTBEHHBIX TPH/I-CHCTEM : (HApUMEp, OT 'CEPBHCOB., yIIPAR/IeHHS  BUPTY/IbHBIMH
OpraHU3aLsIMH, CEPBHCOB MO yUY&Ty notpefeHHBIX peCypcoB H T. A.). Takas aBTOHOMHOCTD
T03BOJIUT 33/eCTBOBaTh NMOZOOHEIE KOMIUIEKCH! /ISl MAKCHMAIBLHO LIMPOKOTO Kpyra 3ajay
3a cuéT OTCYTCTRHA HeoOxoguMoCTH coﬁmogexmn MHOTHX ¢opmam,m>1x TIPOLIeAYP, KOTOpbIe
oﬁxaa‘renbﬂm B ciyvae npomnogcmem{ux rpn,q-cucrem ¥ KOTOpBIE U1 YKa3aHHBIX Lieset
SABJISIIOTCA “He060 CHOBaHHO Haﬁbl‘i’O‘-IHi:IMH M MOTYT TOJBKO yMeHbLIHTE 3(deKTHBHOCTE
HCTIONL30BAHHA TAKHX KOMIUIEKCOB, & TAkoKe cyamx,e"cnex'rp PEIIaeMBIX Ha HHX 3a/jay.

7) OfbéM yowmii i1 coylaHMs M TojjepaHna paboTocrioco6HOCTH mmqnexca JIOJDKeH
6BITE COpa3MepeH BBIMO/MHIEMbIM Ha HEM ‘3aAaan' u Tpebyemoii (yHKLMOHAIBHOCTH, a
TaxKe 06eCIIeuHBaTh HEOGXOAUMOE H-0CTATOUHOE KaueCTBO o6cnyRuBaHus.

B 3amepiieHHH nbépnoii IVIaBbl: TPUBOASTCA = CAAYIOIHe f_sbmom,x, B pe3yabrare
TIPOBEAEHHOTO anamsa BbIZIE/IEHO HECKOJTbKO BOIMOXHLIX BAPHAHTOB éumgaa 06auHbIX H PHA-
TexHosoruit. PaaMelieHye rpyj-cepBUCOB Ha Bnp-lyanbﬁw( MammHax B ofmauHoit cpesie Mo3BonAeT
MOBBICUTh 3¢d)emsﬂocn>_ HCII0/Tb30BaHMUA KOMITBLIOTEPHLIX PECYPCOB, - .,

Bo BTOpOIi I/1aBe pa3BHUTLI METOALI CO3NAHUA TAKUX cqeuuaﬂuaupoaaﬂﬁbxx KOMIUTEKCOB €
yu8TOM OTpeAe/éHHBIX B MEPBOi IaBe TpeGoBaHMi, a TaoKe TPHBOAUTCA onHcanmne ofnaqHoH
TpHJI-Cpefbl, peaﬁmonaﬁx—xoﬁ B JINT OUSIN. k

ot METOAbI 3AKMOYAIOTCA B CIIEAYIOUIEM:

1) nocrpoel—me NOKANBHOI oﬁnalmon nnar(bopMm 1 nomep)xxou Bup’ryanbﬂom pasfeneHus

DECYPCOB Ha YPOBHe OMepalHOHHBI CHCTeMbI (nocne,qy}omue 11ary 2-4 BHIMOIHAKTCA Ha

- BUPTya/IbHbIX MALIMHAX 0GnauHoit rardopmer); ST R

2) co3ganwe JoKanbHOTO Y1 A5 BhIZaun cepTiGHKATOB NO/Ib30BaTe el H MalllHH;

3) HHCTanALMA - CepBHCA . YNpaB/ieHHus! | BUPTY&IbHBIMH -~ OPTaHM3aliWsIMH € OAHOH - WIH
HeCKOJILKHUMH OTAeNsHBIMH BO; .

4) yCTaHOBKAa CEpBHCOB rpu,q-nonsurox:xoa Ha Gase Hcrnonb3yembix II10.

TIpy ‘Heo6X0AMMOCTH OfHOBPEMEHHOTO HATMYHA TPHA-cped, GyHKIMOHHpYOIUX Ha Gase
pasHbix I1T10, nosbIcHTE 3((eKTHBHOCTL UCIOMBb30BaHMA KOMITLIOTEPHBIX PECYPCOB MOKHO TaKoKe
3a CUéT COBMECTHOTO HCIO/L30BAHHA HEKOTOPBIX CEPBHCOB’ PAxIMYHBIMU' cpefiaMH. Hanpumep,
cepTHOUKATH MAlIHH M [O/Ib30BaTeNlel /IS Pa3HbIX TIOHIOHOB MOTYT BBLIAABATLCA B OHOM M TOM
e YAOCTOBEPSIOIIEM LieHTPe; TlepeHacTpanBas cpeay OKpykeHusi Ha HHTepdeiice noib3oBarens,

KOK/BIH T0/T530BaTeNs "MOXKeT paboTaTh C COOTBETCTBYIOMUM Hab0pOM KOMAHJ, JUIsi. HYKHOH eMy

. Cpefibl, T. €. WCIO/MB30BaTh BCETO JIMIIL OAHY MALUHHY IS I0JIb30BaTe/Ied BCEX YCTaHOB/IEHHBIX

MIMNO; cepBHC yNpaBieHHs - BAPTYIbHBIMH . OPTAHH3ALMAMH MOXeT ObITh 3aZelicTEOBaH “fyIst

aBTOpH3alMH MO/Ib30BaTelel B TeX CHCTeMaX, C1y»kObl KOTOPBIX NOAAEPKUBAIOT PaboTy € HUM.
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B COOTBETCTBHH. C pa3BUTHIMH Metofamu B JIUT OMSAU 6Gbuta cosgana.obimauHas rpug-
cucTeMa JUIS. . HCCIEOBATEIBCKUX ~33Aau. - B - KauecTBe - IPOrPaMMHBIX:: IUTAaTQOPM - rpmx-cpe,&
HcTob3ytoTes pasmaunste ITHO.

- CxeMaTH4YHO CTPYKTypa KOMIUIeKCa TIPe/|CTaB/IeHa Ha PHC. 2.

Prcynok 2. Cxema CTPYKTYpPbI KOMIUTEKCA J/i1 HCC/IeOBaTeIbCKHX 3afiad B obimacTu
06/1aUHbIX U TPH/-TeXHOJIOTHH |
Buibop IO ans roCTpoeHHsA JOKanbHOM - ofiauHON miargopMel OCYyLIECTB/LUICA B
COOTBETCTBHH CO C/IeYIOMMH KPHTEPHAMH:
s 1) nbMepxma Heo6X0AUMOro THMma BHPTYTH3aLMH WK HaIHYHe OTHOCHTE/LHO MpOCTOH
BO3MOXKHOCTH €ro HHTerpalfHy;

2) COBMECTMMOCTL 'C  OMNEpal{OHHOM cuctemoii +(OC) Linux - BOIMOXHOCTL 3amycka
BUPTYa/ILHBIX MalliHH ¢ 3Toii OC, T. K. cepBHcsl Haubonee pacnpocrpanénHsix IO rpug
paboTaror 1oy Heit;

;+.3) “Ha/IMuue MOHSTHOM U JOCTYIHOMH JOKyMeHTal[HH;
4)" Tpebyemasn GyHKIMOHAIEHOCTE M KaueCTBO NPOrPaMMHOI0 IPOAYKTA; -
~ 5) . nvniensus, fomnyckaromas MoauHKaLIo 1 GecrUiaTHOe HCII0/Ib30BaHHE; .
- 6) . OJZIEP)XKA CO CTOPOHEI pa3paboTuKDB Mpy HeobxommocTH MoaudmKauuu 0. -
Bribop I1O s - BUPTyaNu3alMH . OCYIECTB/IUICA ~B COOTBETCTBHM CO- CJIEAYIOLIUME
KDHTepHSMH: - .0 =~ ’ Nt T,
1) BupTyamM3alpia Ha ypOBHE OMEPaIMOHHON CHCTeMbl (T. K. 3()eKTHBHOCTb HCIIO/Mb30BAHUA
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(r3KUeCcKIX CepBepoB 3aBHCHT B TOM HHC/Ie H OT HAK/IA/HbIX PAaCX0J0B Ha BUPTYa/IH3aLiHIo,
aus cymemyxomux Ha [JaHHBI MOMeHT peénnaaunﬁ Hauﬁonee NpOM3BOAMTENLHOM, T. €. €
:MK}H/IMEUIL}{OPI Harpyskoi Ha cepaep, CUMTAeTCS HMEHHO 'raxax)

coaMecmmom c OC Linux; o : ;

BOBMO)ICHOCH: 6a.nancup0mm Harpy'sxn HA cepeep nocpe,qcmOM OKUBOH» (T. e. Ges
ouwmmux A.rm nom,3ona're11eu nepepbmos B paﬁore) mn‘pamm Binyaanmx MalllMH
 MexIy cepBepaMH'
4) Ha.mmne KOHCOIIBHBIX CpeACTB YNpaB/eHUsa BPl'pTyaJILHLIMPI MalUHHAMH;
5) non;m{aﬂ H noupoGHaﬂ JOKyMeHTaI[is;
- 6) Heoﬁxogumaﬂ YHKIMOHANEHOCT K KauecTBo nporpamMHom npoujqda;
) 7) JIALIeH3H, pa3pema10u;ém 6ecﬁna'moe MCTIO/Tb30BaHHeE. B
B pesynbTate npoBeAEHHOTO aHamM3a A1 BUDTYQJILHOTO pasfiefienys1 pecypcoB 6sut BboIGpan
nporpama}{bn‘i npoaykt OpenVZ, a Jyis co3aaHUA okﬁnatnimx 1wiardopm — OpenNébula. Xota IO
OpenNebuIa H3HAUATLHO HE MMeJO MOePIKKH OpenVZ aBTOPOM JaHHOM AMCCepTanuH GbUia
pa3spaborana HEPB&H BepcHsa Apaymepa st ynowmyTon PeUIH3ALH BHPTYQTBHOTO PasAeIeHHs
pecypcoB M Aopaﬁo‘ra}{g COBMeCTHO ¢ Komteramu W3 JIMT OUAN ans Goslee NO3AHMX BepCHH
OpenNebula S o
Ha ‘puc.. 3 npe,qcrannena oﬁmaﬂ cxema o6/IauHOH TpPHA-CHCTEMBI J'IYIT OUAN pna
HCCHEAOBHI‘EIILCKHX 3afad. Oﬁnacrb c umbpon «» u HA/IHCEI0 «EMID» 0603HayaeT MOJIMIOH Ha

Gaze OAHOHMEHHOFO HHO W BKmOWaeT B cebs qmrypbr c BBprI‘IIEHHLIMPI yrnalvm

CHMBO/H3HPYIOILe rpn;[-canrm, BXOJMIME B COCTAB 3TOID HO/MIOHA M paamemem{ble B

anmry'rax crpaH-yqacmpm OMSIML. Ofnacts ¢ umbpon «@'n Ha,qrmcmo «o6rnako» JIAT OUSIN
COJIePXKUT H306pa>|<enm{ TOJIMIOHOB Ha Baze pa3}{1>1x MIIO, paamememme B oﬁnaquou cpe,qe JIUT
OHSHN. Hiwke HpPIBOAHTCH OMHCAHHE OCHOBHBIX ed cocrammonmx.

Hotzon na_6ase IO -EML.: OAHPIM u3 Haubostee BOCTpEGOBaHHbIX H HHTEHCHBHO
HCTIOJIL3YeMbIX SB/IAETCA MOJTHIOH Ha 6a3e IO EMI {7, 9, 12].

JaHHbIH TIOJMIOH M3HAYATBHO COCTOST 3 ABYX rplu[—camos pasMeIEHHBIX TOJLKO HA
pecypcax JIUT OI/ISII/I B AHJIBHEPHJ.IEM B Hero 6wm UHTEerPHPOBAHBl TPHA-CATH OpraHH3aMH
crpas-yuactHuy OUSTN. CocTaB y4YaCTHHKOB 3TOT0 CEIrMEHTa KOMIUIEKCA  HOCHT JHHaMHYeCKHi
xapamep: A06aBNAOTCA HOBBlE rpn;[-caiimx, a yacTh MHTErPHPOBAHHBIX paHee NPeKpAIioT CBO&
yuacTHe (110 pazTHUHEM npuﬁm!aM). o '

Cxema Ha puc. 4 orpa)xae'r nonoxemle Aen Ha MOMEHT HAIHCaHHA JHCCEpTaLH. Hapsay ¢
IPHJ-CaiiTOM OI/[SIPI (na PHCYHKe OH 0603HaueH 1 KaK RU-JINR) npncy"rmaym TaKoKe IPHJ-CaHThL

HHcTUTyTa . QH3HKY | BLICOKHX -3Heprui ' (r. [Tporsumo,  MockoBckas obnactk, Poccus) — SU-
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“o6nako”
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PucyHok 3. Oﬁmaﬂ cxeMa oGﬂatmou rpm—cucremﬂ m/rr OI/IHI/I

Protvmo IHEP Hucruryra Teopermecmu ¢usuxy uM. H.H. Boromoﬁosa r KHEB, YKpauHa) —

UA BITPEDU HalMoHa/bHOTO  TEXHHUECKDrO  YHHBEPCHTeTa __}’Kpaum:‘x‘ «Knegcxgm

ﬁnomremmecmﬁ uHchyT» (r. Kues, VkpauHa) — UA-KPI-HPCC, EBpasuiickoro

CE WNs

VOMS lop BOR

. SE WMS +18 - npmN
koy -'é -
TRU-INR ‘

ey . ‘ s ]

PucyHoxk 4. Cxema pacrpesie/IsHHOrO MOJIMroHa Ha 6ase IO EMI

UA-KPI-HPCC

L wWAISeLE
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HaLMOHa/IBHOTO yHHBepcuTeta MM. JLH. I'ymenéBa (r. Actana, Kasaxcran) — KZ-ENU, ®dusuko-
TEXHHYECKOTO MHCTHTYTa HHM3KHX TeMIleparyp H:M.V‘B.I/I. Bepkuna HaupoHa/mbHOM akaJeMu HayK
Yxpavmm! (r. Xapbkop, Ykpanna) — UA-ILTPE, WHcruryTta ¢usuky HarpoHamHOH - akaseMuaH
Hayk Asep6aiipkana (r. Baky, Asep6aiimpkan) — AZ-1P.

Pasmiuus- MeXXly NpOM3BOACTBEHHBIMH M. HCC/IEA0BAaTe/IECKUMH IPHA-CHCTEMaMH Ha fase’

370r0 TII10 npeacTasneHs! B Tabmuiue 2.

- Tabimua 2. Pas/muusa MeX/y IPOM3BO/CTBEHHLIMU H HCC/Ie/I0BATEILCKAMH IDH/-CHCTEMaMH

CepBHc IpouseojcrBennan | Mccnen, rpup- IloAcHeHHe 3HAYeHHI AnA
IpH/I-CHCTeMa _ cHCTema HCUIE0BATE/IBCKOH IPHA-CHCTEMBI
Yo vepapxust OJTHOP3HIOBLIe . | JIOKANILHbLIe OJHOpaHIoBble Y1]
-
VOBOX [IPHCYTCTBYeT OTCYTCTBYeT |oOyueHHe mosb30Barenei camumut BO
GOCDB NIPHCYTCTBYeT OTCYTCTBYeT |MaJloe KOJIMUeCTBO IPHA-CalHTOB.
APEL MPUCYTCTBYeT OTCYTCTBYeT |paBHBIH CTaTyC BCeX OpraHu3alui-
y4aCTHHKOB, fecIuraTHoe Mo/TL30BaHHe
pecypcamy, poCThIe HepeCypCoEMKHe
) 3afiaun
SAM, [IPHUCYTCTBYeT OTCYTCTBYeT | YNpOILEHHBI Momopm Ha 0CHOBe
GridView, GStat| - = - JaHHBIX U3 HHOPMALMOHHOM CHCTEMBI
Paboune y3/nl MHOTO MaI0 KOJI-BO OZJHOBPEMEHHO BBLITOIHAEMBIX
CYETHBIX 33/1a4 HEBeJIMKO, GBICTpbIe
. ' HepecypcoéMKHe 3a7iauu
FTS NPUCYTCTBYeT oTcyTcTBYeT | HeGonbinodi 06LEM MepenaBaeMbIx
e | BAHHBIX, OTCYTCTBHE HeoGX0AMMOCTH B
.| mepeAaye ailnos ¢ BbICOKOH
HaA&KHOCTBHIO
SE Gonsiioro ofréma | Manoro obbéMa |1 Marmm ofbeM XDaHHMMBIX JaHHBIX
"MyProxy " IpUCYTCTBYyeT * OTCYTCTBYyeT Koporxoe BPeMsT BBINO/HEHHS 3384
ROC: ‘TpucyrcTByer OTCYTCTBYeT | BhINO/HeHHe dyHKIMIA 1 Ye0BeKOM

Ha rpup-caiftax jaHHOro nomrrona IIPEACIaBJIEHLI ‘KaK OBbIHbIE Knacrepm Tak H
KJIaCTephl € MOAZepKKOi cubra naparmenbmxx 3anau (ais mwmamm cynepKoMnbmepos).

[onzon T3MON. B CBA3H C MCTIONB30BAHHEM JOKAEHBIX pecypcos opraHuzaLmit s
JCKOPEHMS TIPOBe/ieHHs AHAMM32 AHHBIX W MOMYYeHHS OKDHYATEBHBIX dm3imecimx pesy/bTaToB
3KCIepHUMeHTa ATLAS' nosswrack 3a,qatla Moumopnposaxmn ITHX pecypcos (Tax Ha3LIBaEMBIX
pecypcoa ypoBHs T1er-3), pemem{e KO"‘OpOPI crano uermlo npoema «T3MON». ' '

‘B apxmex'rype paapaﬁoram—xou CHCTEMBI Momrropm{ra y(‘JIOBHO MOKHO BLI,Z[EJ‘IHTB mae

KDMI‘IOHEHTLI. CPEACTBH noxa.m:uom Momrmpm-n‘a ycmnammaaemue Ha Ka)KALIH cam Tier—3 H

rnoﬁarmnoro Momm)pmxra. o o e L
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;B .Xauecrse OCHOBHI. A/l TIOCTPOEHMS CHCTEMBbI JIOKUTHHOIO MOHWTOPHHTA - BhIGpaH
_mporpammublii npoaykt Ganglia. st paspaboTku Mopyneii k 3Toit cucTeme Ha PHUJ-KOMIUIEKCe
_ 6BUI COIRAH TOJMIOH, COCTOAINMI M3 KiacTepoB Ha Gase Hambosee KCIIONL3yeMBIX Ha CaifTax

yposus Tier-3 skcrepumenta ATLAS CpeJCTB ympaBneHyst JIOKIBHBIMH . BblthMTEHLHhIm
pecypcaMH (PROOF PBS, Condor, OGE) 1 xpanenus fauusix (XRootD, Lustre).
Moauzon PI'C. Iins BeinosHeHus obsasarensers JIMT OMSIU B pamkax yuacTust B TIPOeKTe
P coa,qamm Poccwiickoit - rpug-cetu. (PTC) pna Bbrcoxnnpomaogmenm-mx BBIYHC/IEHHH - Ha
: uccne,qoaarenbcmm KoMIUTeKce 6bUTH }’CTaHOBIIEI{bI cnegyromue KOMIIOHEHTEL: '
1) BeG-uHTepdefic - momp3oBarens Ami - paspaGoTKM npoGnemHo-opHerrmporxaHHux
wirepeeticos (ITOW) B BH/e PACIIMPEHHI K HeMy; ‘
;5\2) 3neMeHTb1 XpaHeHHs JAaHHbIX Ha Gase GridFTP;
3)  BUPTy&IbHAs MAIMHA I paspa60r1m no,qcucreMu XpaHeHHA A&HHLIX (IxXm PFC
v ‘Houzon_dns_ebmucaenuii Ha 6aze NepCOHALHBIX KOMnblOU‘leQOB. OfHuM U3 BUJOB
pacnpe,qenéimmx BHIYMCTHTE/BHEIX PECYPCOB SB/IAIOTCS CHCTEMBI, B KOTOPBIX B KauecTse CYSTHBIX
y3/0B ucnonbayrorcx nepcoua.m,ﬂue KOMITbIOTepHI (TakHe Cpepr emé Ha3bBAIOT «DesktopGrrd»)
Ho,qoﬁm;m 'mn PeCypcoB MCIIO/b3yeTcs B GOBILOM KO/MYECTBe npoemoa I/ pelueHus
- AOCTATOYHO IIHPOKOTO KpyTa 3334,

st anpoﬁaunu caMoifl TEXHONOTHM, a TAKKe MOCTeAyouleif aganTarjy B. 3Ty cpeny
Bocrpeﬁonaﬂﬂux TPUOKEHHH Ha uccne,qoaarenbcxom KOMILTEKCe 6bIJI co3gaH OTJ.IEJILHLIH
nomiron. Vs CyII|eCTBYIOLLero I'IO noaaonmomero co3zasarb nofo6HbIe wiarhopMsl, 6611 BLIOpaH

npogykr BOINC, Kak ofuH H3 HauGosee CTabWIBHBIX M pPacnpoCTpaHEHHEIX. IIporpammHas
KommoHeHTa 3G-MocT, paspa6orka uHcTHTyTa MTA SZTAKI, mo3go/miIa MHTerpHpoBarh JIaHHbIA
: nozmrorr c ﬁonnrbﬂom Ha Gase EMI, uT0 210 BO3MOXXHOCTH HCI10/1b30BaTh OHH H Te ke CPEACTBA
: AN 3arycKa 33734 B 06erx Cpefiax. OTOT CerMeHT BKIIIOUaeT B cebs1 cieAyroIMe COCTaB/AIOIHE:
D BOINC -cepsep ¢ 3G-mocrom; )
2) BHpTyaJleaH ManMHa npenycra}romem-rbm BOINC -KJTHEHTOM,;
3) BLI'{HCIIHTEJILHLIH MeMeHT, CREAM [« l'IpOI‘paMMHOP[ KDMIIOHEHTOH «EDGI executor»
Be6—nogma/1 st npe,qocraane}rm aKTyaIbHOH HMHGbOpMAIH 06 HCCIIE}.IOBKI‘EJ‘ILCKOM
‘Kowxrmexce (HOBOCI‘H Texylilee COCTOSHHE, NPOBOAMMBIE paﬁorm 3apepLIHHbIE W BbIIOIHsEMbIE
33/ja44) Ha OfHOH H3 BUPTYQ/IbHEIX MallliH 6wx paanepﬂyr BeG-NopTan Co. CHIeAYIoLHM URL
‘ http //grrdedu ]mrru 0):4 COePXUT OrHCaHHe pacnpe,qenemroro TOJHIOHa Ha Baze EMI "
B noxa31>maer Ha Kapre MeCTOHAXOKAEHHE opraHu3aimii ¢ rpu,q—camamn BXOJALLMU B €rO COCTaB.
Ha JAHHOM T0pTane pa3sMell|eHE! MHCTPYKLIH [10 HHTerpaLiy rpUA-caifTos Opl‘al{l/Bal[HP[ B 00111y10

cpeny Ha Gase gasHoro ITITO, pYKOBOACTBA /I CHCTEMHBIX 3JMMHMCTDATOPOB MO YCTAHOBKE

~
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cepsrcoB EMI Ha BHpTya/bHble MauIHHb! OpenV'Z U 1o CO3aHHI0 BLIYUCTUTE/IbHBIX 3/IEMEHTOB Ha
6aze IIIO - EMI - ¢ - moaepKkoi : cuéTa napajmeﬁbm,rx 3ana4. . [ToMHMO < 3TOrO, - pasMeleHa
vHbopMaLus 00 OTBETCTBEHHBIX 33 QYHKIIHOHHPOBAHHE KOMIUIEKCA. -

- B KOHLje BTOPOii IMIaBbI M0 -Pe3yILTATaM :HIIOKEHHOH B Hel ' MHOOPMAuMy JeNarTcs
c/enyronHe BbIBOABL Pa3paboTaHm! MeTOAB! CO3NAaHMA  CIELUAIM3HPOBAHHBIX KOMIUIEKCOB: C
Y4€TOM . ChOPMY/THPOBAHHBIX B TepPBOH [viaBe *TpeGOBaHHIL. - DTH: METO/b! - I03BOJISIIOT TNOBLICHTL
3¢hQeKTHBHOCTL.  HCTI0/IL30BaHMs - KOMITbIOTEPHBIX DECYPCOB * H - COKPATHTb . BPEMs : PelieHust
HCC/IeA0BaTeTbCKHMX -3a/lau 33 - CYET pasMelleHHs IPHA-CEepBHCOB' Ha BHUPTYAIbHLIX MalllMHax B
obiauno# cpese u NPHMeHEeHUS BHPTYalH3aliMH HAa YPOBHE OepaliHOHHOH cr{creMu. Ha ‘sroit
METOA0/0rHYecKoi ocHoBe B JIUT OMAM 6b11 co3aH HCCIeA0BaTe b CKH KOMIVIEKC. -

B TpeTneii rnaBe NpHBOAWTCS OMBLIT IPHMEHEHWH ' CO3JAHHOIO KOMILTeKCa JJisl peleHys
KOHKDETHbIX HAyYHO-HCC/IeZI0BATeIbCKMX 337ad,: 8 TAKKe. H3IIOKEHbl © METOAL! - afalTaluH
TIPHIOKEHHI onpeie/IEHHOTO THIA i TPUA-cpesl Ha Gase EMI u PI'C. ‘

IMonuroH Ha 6ase IO EMI 65U1 HCMOMB30BaH ANIA CIEAYIOUIMX 3a/au: -

1) paspabotka MeTozocB éuanrau}m npuoxenuit st EMI, a Takke nepeHOC € MOMOUIBIO 3THX
METOZI0B B IPHA-CPeAY DAAA MPHK/IAAHBIX NAKETOB (Blender DL_POLY, Molpro, Elmer,
MEEP, FDS);

2) ‘mpoBepka Q)yHKuuormpoaaHm Da3MUUHBIX  THNOB  BBIVHC/HTE/NLHBIX - /IeMEHTOB,
CKOHGUIYPHPOBAHHBIX TIPH [IOMOIH yrismThl YAIM, a Tarke ceprudukanus ngrqeii Ana
HUX; ;

3) co3jaHue Habopa YHKUMOHANLHBIX - TeCTOB JJIi' UHTepdeiica ITPOrpaMMHPOBaHHS
MPHIOKeHUH Ha s3bIKe Perl s cepBuca LFC; . : o e

4) . ofyuenne nosnb3osareneii u3 OUSM 1 UHCTHTYTOB cTpaH-yyacTHUL| paboTe B cpese EMI;

5) ofyuenue cuHCTeMHBIX ~agMuUHHCTPaTOpoB M3 OMSIM - ¥ * MHCTUTYTOB - CTPaH-y4acTHHL]
yCTaHOBKe, HaCTpo¥ike u nposepke pabotocroco6HocTH rpHA-caiitos Ha 6ase IO EMI;

6) mnpoBefeHHe PAKTHYECKUX' 3aHATH - 110 paGote B: JaHHOM - rpUJ-cpefie . Jyisi ™ CTYAEHTOB
-YueGHo-HayyHoro Lenrpa OWSIU wyHuBepcuteTa «[{ybHa».

Ha Gase nonuroHa 'I‘3MON 6bUTH BBLITIO/HEHB Pab0TEI IO CO3/aHHI0 MOAYIeH-T0MNONMHEHHH
g Lustre, PBS, XRootD u PROOF [2]. MocnegHue fBa - yCTaHOB/EHHI :Ha. KIacTepax B
Jlaboparopun sifepHbIx pobnem (JIAT) OUSIH, a Takke B TAKUX OpraHu3aliiax, Kak Brookhaven
National Laboratory (BNL), Duke u Deutsches Elektronen-Synchrotron (DESY) B npouecce
paspaﬁoTKH HaxopsTes MoAynu Anst Condor u OGE.

:+*[ToMMMO BBLITIO/THEHHA Ha 3TOM. [OJIMIOHe paﬁo'r B PaMKax IMpoeKTa «TZ%MON», or{,"raroxke

OLu1 337eficTBOBaH /1A Qfarrallid CHCTeMbl YIIpaB/leHHs 3arpy3koi 3xcriepumenTa: ATLAS —
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PanDA — ju1s1 paboTsl € CyTIepKOMITLIOTEDAMH.

Ha nomrode PI'C pias psifja TIPHK/I/IHBIX T2KETOB (DL_POLY, Elmer, FDS, GEANT4-
DNA, ZondGeoStat) 6vum paspaboranet IIOM ¢ wLessio - of/erueHus - MCOMB30BAHMA. ITHX
NpHIOKeHHH B JaHHOI TPH/-Cpeze, T. €. /i BLITOMHEHHUS TaKUX ONepariH, Kak cdopMHpoBanme u
3AMyCK CUETHBIX 33/JaHHI, KOHTPO/Ib X044 MX BBITOHEHNs W NO/TyYeHHe Pe3y/LTaroB BEIYHCIEHHH.
IO/ tipH3BaHbl - CKPLITh OT IO/IH30BaTeNsd JETANH H CIIOKHOCTH paboTb! camMoil rpHA-cpensl.
Herocpe/iCTBEHHbIH CY€T Ha BBIYMC/HTE/LHBIX pecypcax BBINOJHAETCSA C WCTIONB30BAaHHEM TOIO
WM MHOTO KOHKPETHOrO NpPHKIAJHOTO MNaKeTa, Kompbm Jo/okeH OBITH yCTaHoB/IeH Ha paboumx
y3nax rpua-caiitos [3, 8].

Taroke 6buta paspaboTana nogcHCTeMa XpaHeHws AaHHbix PI'C Ha 6ase ceppuca GridFTP ¢
BO3MOXHOCTbIO KATA/IOTH3ALMA HCXOAHBIX JaHHBIX H Pe3y/IBTATOB Pacuertos, obecrieynBarouias
ayTeHTU(HKAITHIO ¥ ABTOPHU3ALIIO I10/Ib30BaTesIell ¢ HCI0/Tb30BaHHeM Lt$POBLIX CePTHHKATOB.

Ha nosmurote DesktopGrid ycrenrso nporuén sanyck TeCTOBBIX TIPWIOKEHUH, B TOM UHCJIE K
c . Hiosnb3oBaHHeM uHTepdefica mnosm3oBarems  EMI.  IlpopaboTaHbl pa3niuHbIe - aCTIeKTHI
nocTpoeHust 3ToH Cpefibl Ha OCHOBE DeCypcoB OpraHMsaiiuii ctpan-yuactuy, OMSIH u eé
MIPHMEHEeHHS.

Kpome Toro, nommrorst EMI u PI'C 6bum HCrnions30BaHsl 1A pa3paboTki 0606umgHHbIX

METOJ0B A/|aNTAlMK NPUKIaAHBIX [IAKETOB Jyis1 3THX cpey [3, 8, 10]. Jlanxbie MeToAbl O3BOJIAIOT -

OCYIIECTBUTD ITEPEHOC NPWIOKEHUH, YAOBNETBOPAIOLIMe cnégy}ommvx Tpe6oBaHHAM:
~.1) coBMecTuMocTs ¢ OC Linux,
2) BO3MOXKHOCTb BBI30BA B PEXXMME KOMAH/IHO} CTPOKH,
3) OTCYTCTBHE HHTEPAKTHBHOCTH,
4): ykasaHye IlapaMeTpoB 3amyCKa M BXOAHbIX AaHHBIX Yepe3 apryMeHTEl B KOMaHAHOH cTpoke
H (W) B OTAe/ILHOM (atie.
Jina afanTarMy KOHKpeTHOTO [akeTa HeoGX0MMO BBLINONHHTE CJ1AYIOLIHE LIark:
1) - IPOBEPUTH MPUIIOKEHHE HA COOTBETCTBHE IPHBEAEHHLIM Bhillle TpeboBaHHAM;
2) co3gars ckpemir ((aili-CueHapHii), OCYLIECTRIAIOIMH 3aITyCK NMPWIOKEHUA C HYKHBIMU
- TIapaMeTpamMH, a TAKKE NMPH HeolX0AMMOCTH BLIIOJHIONHI Habop onepaluii o u nocne
.. BBI30Ba MPHK/IaZHOTIO [1aKeTa;
.3) 'paspaGoTars aiisi OMMCaHMA 33faHMA HA COOTBETCTBYIOLIEM A3bIKE KOHKDETHOH IpuA-
CPEeAEL;
4) PpasMecTHTL MPHICKKeHHe Ha pabourX yanax Kiacrepa OfjHOIo H3 IpHA-CalHTOB;
:+.5) BHECTH COOTBETCTByIOlME JaHHble OO YCTIaHORMEHHOM IakeTe B - WH(OPMAIHOHHYIO

/. CHCTeMy rpua-caifra.
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B KoHIe TpeTbeil [V1aBbl AEIAOTCA Cilefyioujue BbIBoAbl. CO3[aHHBIA C HCIOIb30BAaHHEM
NPEJIOKEHHbIX METOJI0B CIELMaN3HPOBAHHbIH KOMIUIEKC T03BOJIIeT DEIATh IIMPOKM CTIEKTD
HCCNefoBaTeIbCKUX 33/iad B ofnactd ®BD3, a ‘pa3paboratHble METOAb! aJANTTalH TIPHIOXKEeHHit
JIAI0T BO3MOXKHOCTH ITePEHOCHTH NMPHKIa/HbIE MaKeTbl ONpeAe/IéHHOIO Kiacca B TPHA-CPeAbl Ha
6aze EMI 1 PIC. : ’ ‘

B 3aKkuTI04eHHH NPHBOAATCS omosm;{e Pe3y/IbTaThI AUCCePTALHOHHOH paboTbl:

1. Ha ocHoBe NpoBeJEHHOrO aHaIM3a 33fad B ofvlacth B3, CBA3AHHLIX C XpaHeHHeM,
06paboTkoit ¥ aHATH30M JIAHHLIX, ¥ BAPHAHTOB CHHTe3a 0f/IauHbIX ¥ IPH/-TEXHOJIOTHIT pa3BHThI
MeTOfbI CO3/IAHMS  CHIeHMATH3HPOBAHHEIX KOMILIEKCOB, - TIO3BOJIIOIIME  COKPATHTE BPEMS
pelleHus - MCCIeZ0BaTeTbCKUX ~ 337ad "M - TOBLICUTH - 3()GEKTHBHOCTL  MCIIO/Ib30BaHHA -
KOMITHIOTEPHBIX PECYPCOB 33 CUST Da3sMeIeHus TPHUA-CePBHCOB Ha BHPTYaIbHBIX MalllMHAaX B
ofu1auHoii cpefie ¥ MPUMeHEHUs] BUPTYJIM3aL{Hl HA YPOBHE OTePaLMOHHOH CHCTeMbI.

2. C ucniomb30BaHKeM pasBHTHIX B aHHOH pabote metopos B JINT OMSIM cospama obayHas

. TPHA-CHCTEMA, KOTOpas NMPpUMEHseTCH I pelleHus MHPOKOIo KPyra HCC/efoBaTebCKuX ‘U
MPUKIAAHBIX 337a4 B otvtacTd ®B3. C HCno/b30BaHHEM 3THX JKe METO/IOB B psie OpraHM3aljii
M3 cTpan-yuacTHHL OVSIY 6LUIH HOCTpOeHE! aﬂmoruﬁme KOMIUTEKCBI, CO BpEMEHEM CTaBLIHe
0CHOBO# HALMOHAILHBIX TPUA-HHPPACTPYKTYP. ’

3. PaspabotaHa CHCTeMa * MOHWTOPHHra pecypcos - ypoBus - Tier-3, ~ kotopas TOBBICHIA
5()heKTHBHOCTh UCTIO/TH30BAHKA PECYPCOB, TIO3BO/IMB YCKOPHTb NPOBE/EHHE aHa/M3a AaHHBIX H
nojiyueHde QU3HIECKUX pe3y/asTaros kcriepumenta ATLAS.:

4, Pa3paboTaHbl METOABI aIANTALMM ONIPe/eNEHHONO KJ1acca NPHIOKEHHH i IpUA-cpef Ha Gase
EMI 1 PI'C; a Taroke mpoBezieHO HX TeCTHPOBaHMe IyTEM [epeHoca psija npuiokenuii B EMI
(Blender, DL_POLY, Molpro, Elmer, MEEP, FDS) u PFC (DL_POLY, Elmer, FDS, GEANT4-
DNA ZondGeoStat).

Ty6nuKaiuy o TeMe AnccepT;auu; '

1. HAA. KyroBckuii' Offaunble  aBTOHOMHBIE - TPUA-HHOPaCTPYKTYphl . Ans - ydebHo-
HCC/IeA0BATeLCKUX M TECTOBBIX LesieH // I/IHd)opmamaaum o6pasoBaHus U Hayku. ISSN: 2073-
7572.2013. Ne 4 (20). C. 15-29. B ’

2. S. Belov et al'VM-based. infrastructure for simulating different cluster and storage solutions

* used on ATLAS Tier-3 sites // Journal of Physics: Conference Series. 2012. Vol. 396. Part 4. 5
Pp. doi:10.1088/1742-6596/396/4/042036.

3. Kopemko B.B., Kytosciuii H.A, CemenoB PH. ONbIT ajantaiuy MpPHKTAAHBIX
NPOrPaMMHEIX TIAKETOB [yl paﬁOTbI_Bv rpug-cpesiax . // KOMITLI0TepHRBIe MCCIefOBAHU M
MozermpoBanie. ISSN: 2076-7633. 2012. T. 4. Ne 2. C. 339-344.

19



10.

11.

12.

International Conference «Distributed Computing and Grid-Technologies in Science and

13.

H.A. Kyrosckuii, B.B. KopeHbKdB Undpactpyxrypa ofyuerns grid-TexHonorusm // Oﬂ(pr,m,xe
cucremel. CYBJI. ISSN: 1028-7493. 2009. Ne 10. C. 48-51.

S.D. Belov et al Grid in JINR and participation in the WLCG project / The 5th International
Conference «Distributed Computing and Grid-technologies in Science and Education (Dubna,
16-21 July 3, 2012): proceedings. Dubna, 2012. P. 23-29.

S.D. Belov et al Monitoring, accounting and registration services for Russian grid network //
The,5th International Conference «Distributed Computing and Grid-technologies in Science and
Education» (Dubna, 16-21 July 3, 2012): proceedings. Dubna, 2012. P. 30-33.

Kutovskiy N.A. Distributed training and testing grid infrastructure evolution // The 5th
International Conference «Distributed Computing and Grid-technologies in Science and
Education» (Dubna, 16-21 July 3, 2012): proceedings. Dubna, 2012. P. 180-185.

Kutovskiy N.A., Lensky LI., Semenov R.N. Problem-oriented web-interfaces for Russian grid
network // The Sth.Intetnational Conference «Distributed Computing and Grid-technologies in
Science and Education» (Dubna, 16-21 July 3, 2012): proceedings. Dubna, 2012. P. 186-188.
V.V. Korenkov, N.A. Kutovskiy Distributed training and testing grid infrastructure // The 4th
International Conference «Distributed Computing and Grid-technologies in Science and
Education» (Dubna, June 28 - July 3, 2010): proceedings. Dubna, 2010. P. 148-152.

E.B. Dushanov, Kh. T. Kholmurodov, N. Kutovskiy Some experience in running molecular
dynamics - simulation - application in grid // The 4th.International conference «Distributed
Computing and Grid-technologies in Science and Education» (Dubna, June 28 - July 3, 2010):
proceedings. Dubna, 2010, P. 90-92.

S.D. Belov et al Joint Institute for Nuclear Research in the WLCG and EGEE Projects // The
3rd International Conference «Distributed Computing and- Grid-Technologies in Science and
Education» (Dubna, 30 June - 4 July 2008): proceedings. Dubna, 2008. P. 137-142.

Belov S.D., Korenkov V.V, Kutovskiy N.A. Educational Grid infrastructure at JINR // The 3rd

Education» (Dubna, 30 June - 4 July, 2008): proceedings. Dubna, 2008. P. 341-342.

V. Korenkov, N. Kutovskiy, I. Tkachev Experience of grid infrastructure installation, user and
administrator training in Grid // The 2nd International Conference «Distributed Computing and
Grid-Technologies in Science and Education» (Dubna, 26 June - 30 June, 2006): proceedings.
Dubna, 2006. P. 96-98. '

Tonyyeno 11 mapra 2014 1.

20



