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ITempenxo A.I.
HHK “I[ICA” HTYY “KIII”

MopgentoBaHHs rpig-cucrem

OcraHHiM 9acOM 3a KOPJIOHOM i B YKpaiHi aKTUBHO BELyThCsl JOCIIIIZKEHHS 3 IPiA-TEeXHOJIO-
rif, siki 3a0€3IeTyIOTh HOCTYI KOPHUCTYBAdiB 10 reorpaditHo pO3MOAiIeHNX KOMII IOTEPHUX
pecypciB, 00’efHyoun IX B €IUHY PO3IOALIEHY CHCTEMY OOYHCIIEHDb, 30epiranus i mepemadi
indopmamir [1,2].

Ha cporomui B:xe cTBOpeHa TexHIUHA 6a3a (TeleKOoMyHIKAIIHHI Mepexki BEJIMKOI IPOILyCK-
HOI CIIPOMOKHOCTI, BHCOKOIPOAYKTUBHI KjacTepu) i 3pob6ieHi KPOKH IO CTBOPEHHIO IIPO-
MI?KHOTO IIPOrpaMHOro 3abe3ledeHHs st poboTH B rpin-cepemosuini. B Ykpaini posmo-
Beromzkeno npomizkae 113 tumy NorduGrid (www.nordugrid.org/middleware) i gLite (gli-
te.web.cern.ch/glite) 3 BiIKpUTUM MOYATKOBUM KOJOM, SIKi 3aCTOCOBYIOTHCH JJIsi CTBOPEHHSI
HAI[JOHAJIBHOI IpiA-indpacTpyKTypu i 3abe3edyioTh 3aco0u Ge3MeKN B PO3IMOIIEHOMY Ce-
pemoBuIi, 3acobu HaaiiHOl mepefadi BeIUKUX 00’€MiB JAaHUX, 3aCO0M 3aIlyCKy i OTpUMAaHHS
pPe3yIbTATiB BUKOHAHHS 3aBIaHb Ha BiIJAEHUX OOYHC/IIOBAJIBHUX PECypCax.

He nusnsaucs ma B2xe icHyroui 3acobu cTBOpeHHS rpin-iHdpacTpyKTyp, icHY€e psim BaxKm-
BUX HAyKOBUX 3aBJaHb, 0€3 BUDIIIEHHS SKUX HEMOXKJIMBE IIOBHOMACIITaOHE BHKOPUCTAHHS
MOXKJIMBOCTEHN I'Pif-TEeXHOJIOriH B Hay1ii, ocBiTi i mpomucioBocTi. OgHUM 3 TAKUX aKTyaIbHUAX
3aBIAHb € ePeKTUBHE yIPABJIIHHA PeCypCaMu B PO3MOALIeHOMy cepenosumi [3]. BincyTHicTs
edexTuBHOrO WIanyBasbHuKa (6pokepa) B NorduGrid, mo 3abe3netye ynpaBiiHHA IOTOKOM
3aBJjaHb, HE TiIbKU 3HAYHO 3HIKYE e(DEKTUBHICTh BUKOPUCTAHHA BCi€l rpifg-indpacTpyKkTypH,
ajie MOoxke 3pOOHTH HEOOrpYHTOBAHUM 11 CTBOpeHH:. BuOIp (MOXK/IMBO, pO3pOGJICHHS) TAKO-
ro IJIaHyBaJIbHUKA JJIsi HAIIOHAJIBHOI IPif-iHOPaCcTpyKTypH IIOBUHHI CIUPATHCS HE TIIbKU
Ha HasBHICTBH Opokepa B glite, ase i Ha BuBUeHHS TeHIEHIH TX PO3BUTKY Ha OCHOBI IIPO-
BEJICHHS €KCIICPHMEHTIB Ha 6a3i ICHyIOIHX Ipif-CerMeHTIB (aKaJeMiTHOro I OCBITSHCHKOrO) 3
3aCTOCYBAHHSIM BHCOKODIBHEBHX MOJIEJIEH, IO aIeKBATHO BiTOOpaskaloTh BJIACTUBOCTI TAKUX
CKJIQIHUX CUCTEM.

Y 3B’#3Ky 3 IMM, OJHHM 3 AKTYaJbHUX 3aBJAaHb € BUOID UM CTBOPEHHSI CUCTEMH MO-
JeJIIOBAHHS PO3IIOAieHol 064nCIioBaIbHOl IPin-iHdpacTpyKTypH, KA HO3BOJUTH aJeKBAT-
HO OIHIOBATH 11 NMOBEIIHKY 3a yMOB, KOJIHM 3MIiHIOETBCS i ONTHMI3YE€TbCA CTpaTerisd yIpas-
JIIHHS TOTOKaMU 3aBJaHb. B maHuil dac icHye OekinbKa IIPOEKTIB 3 PO3POOKU CHCTEM MO-
JeJIIOBaHHS po3nonisieHnx rpin-indpacrpykryp. Cepen Hux nHaiibiabm Bimomumu € Bricks
(www.is.ocha.ac.jp/~takefusa/bricks), MicroGrid (wwwcsag.ucsd.edu/projects/grid
grid.html), OptorSim (edg-wp2.web.cern.ch/edg-wp2/optimization/optorsim.html), SimGrid
(gcl.ucsd.edu/simgrid), GridSim (www.gridbus.org/gridsim). Koxkna 3 HEx Mae cBoI mepe-
Baru i Hegostiku. Cepe HEJIONIKIB MOYKHA BII3HAYUTH BY3bKY CIIELIaJII3aIlI0 JEIKUX CUCTEM
(OptorSim), Bixcyrricrs my6umiuno mocrymanx Bepciit (Bricks), a Takork obMerkeHICTH MO-
JesIboBaHOl apxiTekTypu rpia-cucrem. OcobsmBocTi peasizariii nesKuxX 3 HAX HAKIaJAIOTh
OOMEKEeHHS Ha KIJIbKICTh OJHOYACHO ICHYIOYMX €JIEMEHTIB B IPiJA-CHCTEMI i BUMAraioThb Bif
KOPUCTyBada 3HAHHS CIENiaJbHUX MOB IPOIDAMyBaHHS, IO iCTOTHO 3HIKYE €(DEeKTUBHICTH
Ix BuUKopucTranus (Tabum. 1).

IInanyBasbHEKE y PO3HOIIEHOMY OOYUCIIOBAIBHOMY CEPEIOBUII, [0 HA3UBAIOTH OPO-
KepaMM PeCypCiB, BUKOHYIOTh IOIIYK PECypCiB, a Takok BHOIp i arperariio pisumx zabopis
PO3IOAiNeHnK pecypciB mis iHauBiTyaspHOro Kopucrysada. Bei kopucryBadi moBunHI Haga-
BAaTH CBOI 3a/1a4i B IEHTPAIbHUN IIJIAHYBAJILHUK, 1110 MOXKe Oy TH Opi€HTOBaHUN Ha 31 ICHEHHS
riobabHOI onTruMizanil, HalIpUKIaI, OGlIbII BHCOKUI CTYIiHD BUKOPUCTAHHS CHUCTEMHUX De-
CypCiB i IiABUINEHHS 33JOBOJIEHOCTI KOPHUCTYBAdYiB y 3ajI€KHOCTI BiJf IOJITHKHU PO3MOILILY
pecypciB, abo Ha onTHMi3aIio pobOTH 11T BUCOKO IPIOPUTETHUX KOPHUCTYBAIIB.

3 mamux Tabs. 1 BugHo, mo SimGrid i GridSim 3xebinbInoro € yHiBepcaJbHUME IPOrpa-
MaM¥ MOJEJIOBaHHSA rpia-cucrem obuncmosasnbroro tumy (Computing Grid). Orzke, B HEX
BiACyTHS (DYHKINIA KOMIIOBAHHS NAHUX 1 3alIUT Ha MICIle PO3TAIlyBaHHs KOIIil, sika € 6a30BOIO
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st rpig-cucrem nanux (Data Grid). B csoto uepry, MicroGrid 3 nporpamoro MoJie/IroBaHHs
mepezki MaSSF 3pyunuii 1151 O1iHIOBaHHS JUHAMIYHOI OBEAIHKY npoMizkHoro [13, mpukia -

HHUX IIpOrpaM i MepeKeBUX CepBicCiB.

Tabu. 1. IlopiBHsJIBHI XapaKTepUCTUKU 3aCO0IB MOEJIOBAHHS I'PiJI-CUCTEM

MicroGrid OptorSim SimGrid GridSim
Mosa C+ Java C Java
Czema KoHbIirypauiituai koHddirypauiitni C, xoudirypauiiini Java /
Mmodearo- | dadinn (xml, plain | daitau (xml, plain daitan (xml) KoHirypaniitai
sanHA text). Tomosorist text) daiinn y 6yab-akiii
Mepexi 3 Onmucom KoMbiHamil
na SSFNET DML
Bxioni TaK TaK TaK TaK
roOU
Horymenr- TaK TaK TaK IIOBHA
mauia JIOKYMeHTAIlist
KJaciB 3
BUKOPUCTAHHAM
javadoc
ITpuxaadu Tak TaK Tak Tak
ITaam- SURF SimJava
Popma
Modenro- eMyJIsIis 3 peruiKalio JaHux LeHTpaJbHUMi CE, SE, mepexi,
saHHA BHUKOPUCTaHHIM IUIaHYBaJIbHIK MHOKeHI
peaJibHUX HﬂaHyBaJ'lLHI/IKiB
3aCTOCYBaHb
(migTpumka snine
Globus < 2.4.2)
Modenro- craTuaHu / PyAUMeHTapHa CTaTHIHUI craTuaHu /
8aHHA JAuHaMIidHUAN nigTpuUMKa POYTHUHT, JAuHaMIidHUAN
mepedtct POYTHHT, (cTaTnunnii TPAHCHOPTHUHI POYTHHT,
TPaHCIOPTHI POYTHHT) nporokos TCP, TPaHCIOPTHUN
IIPOTOKOJIN runtime craryc, nporokos UDP,
TCP/UDP, dbonoBuit Tpadik HaKeTyBaHHsI
MaKeTyBaHHs srigao Network JaHWUX, runtime
JaHux, runtime Weather Service craryc, QoS,
craryc, poHOBU (NWS) donosuit Tpadik 3
Tpadik 3 3aTaHIM 3aJaHIM
POBMOIiIEHHAM POBMOIiIEHHAM
ITpusna- IIOBHA, €MYJIsILIis MOZETIOBaHHS JOCTaTHBO IIOBHE JOCTaTHBO IIOBHE
HeHHA rpia-mepexi aJrOpPUTMIB MOJIEIIOBAHHS, B MOJIEJIIOBAHHS, B
JIOCTYILy JIO JaHUX TOM umca 1 TOM 49uCJIi
i crpaTeriit aJITOPUTMIB JIOCJIiIPKEHH A
peruikariii TJIaHyBaJbHUKIB edekTuBHOCTI
6pokepiB pecypcis
i agropurmin
IUTaHyBaJbHUKIB
B ITICA B pamkax pobiT 3 mapajiebHIX OOUNUCIEHD 1 IPi-TEXHOJIOTIH IPOBEAEHO MOpPiB-

HSJIbHE JIOCJIIZKEHHS ICHYI0UnX 3aCODIB MOJIE/IIOBAHHS I'PiJI-CUCTEM 1 BUOPAHO 1HCTPpYMeHTa~
piit GridSim qyrs mpoBeeHHs GLIBII NETANBHEX €KCIEPUMEHTIB (puc. 1).

ApxiTekTypa OyAb-sIKOTO CEPEOBHINA MOEJIOBAHHS TPIJ-CHCTEM CKJIAJAEThCs 3 HAC-
TYIHUX OCHOBHHUX KOMIIOHEHTIB: rpadiunuil inTepdeiic KopucryBada, MOJAEIb I'PiI-CHCTEMH,
TPAHCJISATOD, BUKOHYBAHA MOZEJ/Ib, MOHITOD BUKOHAHHSI, MOAY/Ib CTATHCTUKU. OCHOBHMII Ba-
PiaHT BUKOPHCTAaHHS TAKOI MOJEJII MOXKHA OITHCATH TAKUM THHOM:

e Kopucrysau 3a monomoror rpadidroro inrepdeiicy 3a/1a€ XapaKTEPUCTUKH MOJIETHO-
BAHOI I'PiJI-CUCTEMH i BU3HAYAE ITapaMETPH MOJEJIIOBAHHSI.
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® TpaHC/IATOP LIEPETBOPIOE Iel OLIUC I'PiA-CUCTEMH B KO/ IPOrpaMu MojestoBanH:A. Orpu-
MaHH# BHKOHYBAHOI MOJEJ BiIGyBa€TbCAd aBTOMATHUYIHO, BiJi KOPUCTyBada HE BUMAra€ThCH
HIAKHUX JOJATKOBUX Jiif. ZIKII0 ONUC MiCTHTH IOMHJIKH, TPAHCAATOD IIOBiIOMJILAE LIPO 1€ KO-
pucryBada.

o KopucryBau 3amyckae monenb. [lig wac poboru mnporpamMu MOHITOp 3xiiicHioe 30ip iH-
dopmanii npo noxil, mo Bigbysatoreca (puc. 1). Jana indopmanis 36epiraerbcst B daiii
BHUKOHAHHHA, aHAJI3YETbCA MOJYJIEM CTATUCTHKH I BUBOAUTHCA KopucTyBadesi. Ilicia 3aBep-
LIeHHs BHUKOHaHHA Ieil dailin MoxKe aHaJi3yBaTHCA OKPEMO.

Onmc MOAENIBOBAHOIO CEPEOBU-
ma B pI3HEX HporpaMax MOZJEJIIO-

BaHHA I[IPOBONUTHCA 3a JOIIOMOIOIO Mopyne nnanyEaEKA JOTOHOTHCT

clienjaJIbHOI MOBH, IO Ma€ fAK I'pa-
diuny, Tak i TeKCTOBY HOTarjo. Y
IPU3HAYEHOMY Il KOPUCTyBada iH-
Tepdeiici peaslizoBaHa MOXKJIUBICTH
neperyisy 1 pelaryBaHHS PI3HHUX
acIleKTiB MoJesi: CIHCKY KJiacTe-

piB, HOTOKIB 3aBJaHb, XapaKTepH-
CTHK OKPEMOI'O 3aBIaHH:A, OPOKEPIB,

MepekeBux 3’eaHanb i Tak gasi. [To- " r \
. . Kmal-nil ‘Mepe)za
TiK 3aBJaHb B MOJEJIi BU3HAYAETHCH
HACTYIHIMH [1apaMeTPaMU: BJIACTH- ‘[ _
BOCTAMH 3aBJAHHHA; IEpiogoM da- Mepema £
Cy IO IOPOMKEHHS UeproBOrO 3aB- Tnobanbie 0b4ACTIORATLEE CEPEMOBHIIE
JAHHHA, KIJBKICTIO IIOPOJZKYBAHUX
3aBJaHb; 3aTPHUMKOIO II€peJ II0vaT- Puc. 1. Cxema norokis gaununx B GridSim

KOM IIOPOJZKEHHSI IIEPIIOrO 3aBIaH-

. KopuctyBad Mae MOXKJINBICTD 3aJaTH BH3HAYEHHsI CBOI'O BJIACHOIO IIOTOKY 3aBJAHD.
CepenoBuirie MOJETIOBAHHSA IPiI-CUCTEM JO3BOJIAE ONUCATU AJITOPUTMHU PO3IOALILY OTOKY

3aBJAHb MiXK PECyPCHUMH IIEHTPAMU PO3IIOALIIEHOrO CepefoBUIa OPOKEPOM, & TaKOXK aJIro-

PUTMH DO3LIOALLY 3aBAaHb JOKAJbHUMIU IIJIAHYBAaJIbHUKAMU Ha By3JIaX KOYKHOIO KJIacTepa.

Asroput™m MOke OyTH ONHCAHUI KOPHUCTyBadeM 3a JOIOMOroK BOymOBaHOI MOBH, abo Iii-

KJIIOYeHn# y BUIIsAl Java-Kjacca, 10 peasi3ye O4uH 3 BiAoMux IiaHyBasabHuKiB: Nimrod-G

(www.gridbus.org), GraDS (hipersoft.cs.rice.edu), Condor-G (www.cs.wisc.edu/condor).
OcHoBHI 3a1a4i, PO3B’A3yBaHi CHCTEMOIO MOJEJIIOBAHHSI I'PiA-CHUCTEM:

e BusapneHHda “ciiabKuX MiCIb’ CHCTEMH II[e Ha €Talll IIPOeKTYBaHHS.

o MozkauBicTb 1OOYZOBU PI3HHUX BapiaHTiB MepeXki, 3 MeTOIO IOIIyKYy HAWOIIbIl IIpuii-
HATHOTO.

e [lomyk Haiikpamol KoHdirypamil mig OnTUMAIBHOIO PO3IOAIIY pecypciB.

Mopentosaaas rpig-iHdpacTpyKTypu YKpaiHu 3 HeHTpasizoBaHuM 6pokepoM (y BHIAIKY

TITI3 glite) i nmokambHUMEu Gpokepamu B okpemux Byanax (y sunaaxy 11113 NorduGrid)

BH3HAYAE KPUTHYHE 3HAYEHHs OJHOYACHO BHKOHYBAHUX 3aBIaHb B MePEXKi, fKe 0OYMOBIIIOE

JOLiIBbHICTE Tlepexoay A0 Bukopuctanus I1TI3 glite.
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