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METOAUKA OHIHKH 3ABAHTAKEHOCTI
GRID-CEPEJIOBUIIIA HAH YKPATHA

.M. KAPITIEHKO, C.A. CBICTYHOB

3po0seHO O HAWOLIBLI MOLIMPEHHX cucTeM MOHITOpuHry Grid-cepemoBuina.
3anponoHOBaHO METOIUKY HOro 3aBaHTAXKEHOCTI B 3aJISKHOCTI BiJ CBiI4eHb CHC-
TeMH MOHiTopuHTY. Ll MeToauka 103BOJIsIE BUPA3UTH 3aBaHTaxeHicTh Grid y mpo-
LEHTaX, IO TOKa3yIOTh BiHOIICHHS IIOTOYHOTO 3aBAaHTAXKEHHS 10 ONTUMAIBHOTO.
BukopucTaHHs 3aponoHOBaHOT METOAUKH JO3BOJISIE MOJIIIINTHY TIPECTaBICHHS Ta
anani3 indopmariii, sika 30MpaEThCS CHCTEMOIO MOHITOPHHTY.

BCTYII

Hanexune ynpamminas cydacHoro Grid-cucteMoro HeMoxiHBe 0e3 eQEeKTHBHHX
cucreM MoHiTopuHry Grid-cepenoumia. BaximnBoro mpoOieMoro mpu moOy1oBi
CHCTEMH MOHITOPHHTY € 3aBJIaHHS IHTEpPIpETalii 1 MPeICTaBICHHsS OTPHUMAaHHX
JaHUX, OCKUIBKU iH(popMali€ro, 310paHOI0 MOHITOPOM, KOPHUCTYIOThCA SIK HPO-
rpaMHi KOMIOHEHTH, IO BiJirparoTh HAWBAXJIMBIITY POJb B ONTUMAJIBHOMY PO3-
moauTi 3aBaHTaKeHHS B Grid 1uTsi MOBHOIIIHHOTO BUKOPUCTaHHS BCiX HOTO pecyp-
ciB, Tak i kopuctyBaui Grid, sxkum iHpoOpMalis MoTpiOHa y HOCTYNHOMY ISt
aHaJi3y Ta CIOCTEPEKECHHS BUIIISIL.

V naHiif poGOTI 3alIPONIOHOBAHO METOJHKY, IO J03BOJISIE OLIHUTH 3aBaHTa-
keHicTh Grid- cucTeMH Ta BHPa3WTH il y TEpMiHAX XapaKTEPUCTUK OOUHCITIOBA-
JBHUX PECYPCIB 1 3aBllaHb, SIKi BUKOHYIOThCS Y Wil cuctemi. MeTtonnka Moxe Oy-
TH BUKOPHCTaHa IUIAaHyBaJbHUKAMU 1 onTuMizaTopamu IuianyBaHHs Grid Ta
iHTepheHCHUMH TTpoTpaMaMu ISl HaJaHHSI KOPHUCTYyBadeBi 3arajbHOI iHpopMartii
PO CTaH 3aBaHTAXKCHOCTI CHCTEMH.

1. MOHITOPHHI" GRID-CEPEJIOBHIIIA. OCHOBHI IIOJIOKEHHSA

Grid [1] [2] — ue cepemoBuIie, IO CKIAMAETHCS 3 PECYPCIB, AKI 3HAXOIATHCS
B PI3HUX MICIAX, TEIIEKOMYHIKAIii (MepexeBi pecypcH), IO CHOMyJaroTh IX, i
B3a€MOY3TOJDKEHOT'0 0 BCil iHPpacTpykTypi nmporpamuoro 3abesnedeHus (I13),
SIKMH 3B’A3Y€E LI pECypCH — TaK 3BaHOTO MPOrPaMHOTO 3a0e3MeueHHs IPOMiKHO-
ro piBHsA (II3[IP — middleware), mo miaTpUMy€e BUKOHAHHS TUCTAHITIHHUX OIIe-
patiii i peanizye QyHKIIi KOHTPOJIIO 1 KEpyBaHHS ONIEpaIiiHUM CEPEAOBHUILIEM.
Yemimuicts QyHkmionyBanas Grid-cucreMy Npu BUKOHaHHI 3ajad KOpHC-
TyBayiB Ta IpHW IUIaHyBaHHI 3aBaHTAXCHHS OOYMCIIIOBANBHUX pecypciB Oarato B
JOMY 3aJICXKUTh BiJl BUOOPY crcTeMr MOHITOpuHTY Grid-cepeaoBuina.
Momnitopunr Grid-cepemoBuria, 3a3Budaii, CKJIaTa€ThC 3 YOTHPHOX CTAIliB:
TeHepyBaHHs NOii (OMUTYBaHHS CEHCOpaMH BY3JIiB 1 IpeICTaBICHHS iHpOopMaIii
y MOTpiOHOMY BUTIIAAL); OOPOOKH 3reHepOoBaHUX IMOI; nepeaadi 3i0paHoi iHdo-
pMartii 3a BKa3aHWMH ajpecaMu; Ipe3eHTallii 3i0panoi indopmamii. Ciig 3a3Ha-
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YHUTH, 10 IPE3CHTYBATH 1H(QOPMAIIiF0 MOKHA SIK KOPUCTYyBauaM, Tak 1 iHIIAM Ipo-
rpaMHUM KOMIOHEHTaM.
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Puc. 1. Apxirexrypa Grid-MOHITOpHHTY

Apxitekrypa Grid-MoHiTOpUHTY [3] CKIlamaeThbcsl 3 TaKUX CTaHIAPTHHUX
YaCTHH:

e TIOCTadaJ bHUK. 32 HOTO ITOTIOMOTOI0 HATAEThCS 1HGPOpMAIlisS po 00’ €KTH
MOHITOPHHTY (004HCITIOBalbHI By3iH). [locTaualbHUKOM BUCTYNAIOTh CIICIiaNbHI
CITy>KOM Ha KJIacTepi, siki HagarTh iHpOopMaLilo Npo 00’ €KTH MOHITOPUHTY iH(O-
PMaIiifHOT CHCTEMH Ta KOPHCTYBaueBi;

e 3amoBHHK. OTpuMye iHpOpMAaLi0 PO 00’€KTH SK MIHIMYM OJHOTO TIO-
CTavyalbHUKA. 3aMOBHUKOM BHCTYIA€, MO-TIEpIIe, KOPUCTYBaY, SKUH 3a JOIMOMO-
TOI0 HaJaHOTO WOMY iHTepdeicy 3amuTye iHGOpMaIlito PO BY3TH KOHKPETHOTO
KJIacTepy; Mmo-npyre, — iHdopmariitHa cuctema, o onuTye Bci kinactepu Grid-
CHUCTEMH Ta 30Mpae 3araibHi JaHi PO HUX; MMO-TpeTe, — iHdopMarliitHa crucreMa
BUILIOTO PiBHA, 10 30HMpac AaHi Mpo HasBHI B CHCTeMi iH(pOpMaLiiHI cuCTeMU
HWKYHUX PIBHIB;

e peectp. [lomrykoBuii cepBic, IO TO3BOJISAE TTOCTadaTbHIKAM ITyOIiKyBaTH
JlaHi, a 3aMOBHHKaM OTPUMYBAaTH HeoOXinHy iHpopMmalito. Y peecTpi Takox 30e-
piraroThCst BIIOMOCTI TIPO Te, SIK 3B’s13aTHCS 3 00’ €KTaMu (ajzpeca, MPOTOKOI, BU-
MOTH Oe3IekH i T.1.). PeecTp Moke 3HaXOIUTHCS B iHGOPMAIIHHAX CHCTEMax SK
HIDKYOTO, TaK 1 BUIIOTO PiBHIB.

OOMiH OBITOMJICHHSIMH MiX apXiTEKTYPHHMH CKJIAIOBUMH BiTOYBA€ETHCS 3a
nmoromororo cremianbHoro API (Application Programming Interface). Ilicns 3na-
XODKEHHS TOTPIOHOTO0 TIOCTaYallbHHKA 32 JIOMOMOTOI0 PEECTPY, 3aMOBHHUK
3B’SI3y€THCS 3 HUM 0€3MOCepeqHbO ISl OTPUMaHHS AeTaibHOI iHhopMarii abo
JUIs BAKOHAHHS HEOOX1THUX il (HanpuKia, 3aIycKy 3aBIaHHs).

ApXiTekTypa MOHITOPHHTY TaKOX Iependadae OMIIOHANBbHI KOMIIOHEHTH:
nepetBoproBau (republisher) — ciy»x0a, 1110 Mae iHTepdelich K 3aMOBHHUKA, TaK 1
MoCTavYaabHUKA 1 BUKOHYE (PUTBTpallito, HAKOIMWYCHHS, YCEPEIHIOBAaHHS Ta iHIIII
Iil 3 oTpuMaHOIO iHpOPMALIi€r0; PEIO3UTOPIN cXeM, sIKHid 30epirae iHpopmMalio
moI0 TUIIB 00’ekTiB. [lepeTBOproBaYaMu BUCTYMAIOTh iH(OpMAIlifiHi cHCTeMH
000X piBHIB.
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2. CYHACHI CUCTEMUM MOHITOPUHI'Y GRID-CEPEJIOBHUIIIA

3ayBakeHHS 11010 BUOPAHMX CHCTEM MOHITOPUHIY

IcHYIOTh Ta BHKOPHUCTOBYIOTHCSI HOBITHI, OpIEHTOBaHI HAa KOPUCTYyBada CHCTEMHU
MOHITOPHHTY, Taki, sk SAM [4] Ta noOGynoBani Ha Hil Grid-nopramu GridView,
GridICE, GridMaps [5] Ta in. SAM (i, BianmoBimHO, MoOy0BaHi Ha ii OCHOBI CHC-
TEMH), TIEPIOAMYHO BUKOHYIOUH TECTOBY MPOTPaMy, SIKa MOJIEIIIOE POOOTY KOpHUC-
TyBava y Grid-cepemoBuii, Hagae iHPOPMALIIIO MIOAO0 TOCTYIHOCTI Ta CTa0inbHO-
ro ¢yukmionyBanas Grid-cepriciB. [Ipu 1poMy maHi 1010 OOYHCITIOBATHHUX
nmapaMeTpiB CUCTeM (JacToTa MpoIecopy, 00’e€M maM’siTi 1 T.II.) HE HAJAKThCS,
X04Ya iCHY€ MOXXJIMBICTh OTPUMATH TaKi MMOKa3HHUKH, SIK KiTBbKICTH MPOLIECOPIB Ta
KUTBKICTB 3a]1a4, 10 BUKOHYIOTHCS. 3Ba)Kal04X Ha Iie, BUKOPUCTOBYIOUHN JaHi CH-
CTEMH, HEMOXIIMBO BHUPaxXyBaTH IHTETPANbHHUN MOKA3HHWK 3aBaHTa)keHocTi Grid-
CepeIoBHIIA 3a JOIMOMOTO0 METOAMKH, OMMCAaHOl HMk4ye. ToMy BKa3aHi HOBITHI
CHCTEMH MOHITOPHHTY HE PO3IIIAAI0Thcs. HaToMiCTh MpHIiIEeHO yBary TUM CHC-
TeMaM, 3a JJOTIOMOTOI0 SIKUX MOYKHA peajli3yBaTH 3alpOTIOHOBaHY METOIUKY [6].

MonALISA

MonALISA [7-9] (Monitoring Agents using a Large Integrated Services
Architecture) — MOHITOp BY3JiB 1 MEpeX y MacIITaOHHUX PO3MOJIIICHUX CHUC-
TeMax.

OCHOBOIO JaHOT CHCTEMH € 0araTomoTOKOBa CIy0a MmapaneinbHOro Ta He3a-
JISKHOTO 300pY AaHUX 3 6araTboX JHKEpes, SIKUMH BHCTYIIAIOTh CHCTEMHU MOHITO-
punry knacrepiB tamy Ganglia. Koxxen Momyns mist 300py JaHUX KOHKPETHOTO
Uy abo A poOOTH 3 KOHKPETHHM IOCTaYaJbHHUKOM BHKOHYETHCS Y CBOEMY
Hezale)xHoMy noroli. CucTeMa 3aB¥KIU CTBOPIOE KEPIBHUI MOTIK, SKUH BiIIOBI-
Ja€ 3a BUAAJICHHS MOTOKIB, 0 300iMH, Ta, KO BOHM HE BHKOHAIH CBOTO
3aBAaHHs, IX TOBTOPHO HaJIArokye. [I0TOKM cucTeMHn MOKYTh MPAIIOBaTH K 32
MoJeIuto push, Tak i 3a Mmogesio pull.

3i0pani nmaHi 30epiraroThcs JOKAIBHO, IHAGKCYIOTHCS y BOymoBaHiil abo B
30BHIIIHIA 0a3l JaHUX 1 JOCTaBIISIOTHCA 3a 3aIATOM 3aMOBHUKOBI. KilieHT micis
3HaXOKCHHS BIAMOBIMHOI CITy’kKOM MOJKE 3alMTyBaTH iH(OPMAIIiI0 B peaTbHOMY
yaci 1 3 6a3u gaHmux abo miAmucaTHC Ha OTPUMaHHS iH(OpMaIllii mpo MeBHi napa-
METPH, a TAKOK BUKOPHCTOBYBAaTH CTOPOHHIN QiIbTp A mpeacTaBieHHs iHDOp-
Marlii B morpiOHOMY BUTIIAmi. Jis poOOTH 3 KOKHHM KIIIEHTOM CTBOPIOETHCS
OKpEeMHH TOTIK.

Jns orpumanHs iHGOpMaIil Bil CAyX0 KIIEHTH 0OMPAIOTh CHEIialbHI
MPOKCi-CepBiCH, BHKOPHCTAaHHS SKHX J03BOJISIE OTPUMYBAaTH iH(pOpMAIIO Bif
CITy’K0, 110 MPaLIoITh Ha 3axuileHux firewall MammHax, Ta 3A1lCHIOBATH KOHT-
ponb Haj 3 enHaHHAME cinyx0. llle oxHiero (QyHKIIEIO TaHUX CEPBICIB € MYJIBTH-
TUIeKcyBaHHs iH(opMarllii, B pasi ii 0IHOYACHOTO 3amMTy OaraThbma KIIEHTaMHU
(puc. 2).

3a momoMororo rpadigHoTo iHTEpdeiicy BinOyBacThCS Bizyamizallis 3i0paHux
JaHKX, JeTalbHe BimoOpakeHHsS iH(popMaIlil Ipo KOKEH BY30J CHCTEMH Ta CHC-
TeMy B winomy. ['padiuHuii KIi€eHT AMHAMIYHO OTpUMYE iH(opMamilo mpo mia-
KITFOUEHHS HOBUX CITy’KO Ta MOJYJIiB 1 aBTOMaTHYHO ii BioOpaxae.
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MoLwuyk iHdpopmaii Knient abo

iHwWi cepeicu

AreHTu Ta
DiNETPU [aHUx

Knient abo
iHWi cepseicn

Puc. 2. Cxema pobotu cucremn MonALISA

Lls cucreMa € THyYKUM 1HCTPYMEHTOM 3arallbHOTO MPU3HAYCHHS 1 OJHHUM 3
HaWOLIBII YHIBEpCATBHIX 3ac00iB MOHITOpUHTY Grid-cepenoBuina.

RGMA

RGMA [10] — uvactuna npoekty DataGrid [11], 3acHOBaHa Ha pesIiiHii MOe-
7, 00’ enHye iH(popMaliliHy i MOHITOPUHTOBY cucTeMH. [laHWii MOHITOp Hamae
TaKui MOCTYI A0 iHdopmarlii, HaueOTO BCS BOHA 30epiraeThCcs B €IMHIN 0asi ma-
HUX.

baza manux posmoniieHa Ha okpemi TaOmuil. BHeceHHS Ta 3amuT HaHUX
3IACHIOETHCS 3a AomoMororo 3puuaiinux SQL-3anwurie. [Ipore B cuctemi He ic-
HY€ IIEHTPai30BaHOTO PETMO3UTOPII0, 10 30epiraB Ou naHi juia Tabnuik. Biptya-
npHa 0a3a maHnX (paKTHYHO CKIIAAAETHCS 31 CIIMCKIB BU3HAYCHB TAOIUIlh (CXEMH),
MMOCTAYaNILHUKIB (peecTpy) Ta HAOOPY MPABHII, IO BU3HAYAIOTH, SKI MOCTAYaiIh-
HUKH TIOBHHHI HamaBaTH iH(OpMAIi0 TMpHW HAIXOKEHHI KOHKpeTHOro SQL-
3anuTy (puc. 3).

KopuctyBadi Ta cmyx6u Grid-cepemoBuIa 3amuTyoTh iHGOpMAIIiio 3 Bip-
TyalbHOI 0a3u MaHWX 3a Jomomororo aboHeHTiB. IloTpiOHa iHdopMarllis HaIXO-
JUTh 10 0a3u BiJ MOCTaYaJIbHUKIB. AOOHEHTH 3BEPTAIOTHCS JI0 PEECTPY, 1100 BH-
OpaTu 31 CNHMCKY THX MOCTA4ajbHHKIB, SIKI B 3MO31 HaJaTd iH(pOpMAIlo s
BignoBini Ha SQL-3amuT, 110 HAJINIIOB BiJ| KIII€HTA, IICIS YOTO 3BEPTAOTHCS JI0
mocTavanbHUKiB Oe3nocepentbo. Takum ynHOM, RGMA € pensuiiiHoro nmporpam-
HOIO peaizami€ero KnacuuHoi apxitekTypu Grid-MOoHITOpUHTY (AWB. po3.in 2).

Y RGMA BHUKOPHCTOBYETHCS JAEKiJbKa BHIIB MOCcTadanbHUKIB. [locTauans-
HUKHW 0a3 MaHUX MPU3HAYEHI I OTPUMaHHA iH(opMailii, mo Oyna 3i0paHa paHi-
1ie ta 30epexeHa y 6asi. [I0TOKOBI MOCTaYaIbHUKY MTPU3HAYCHI IJIs1 TUHAMIYHOTO
30epeKeHHs B MaM’ATi JaHWX, SAKi IMOMHO Hafiinum. [locTauanbHUKH peecTpy-
IOTHCSL B CHICTEMI, a B pa3i MpUIIMHEHHS poOOTH, CUCTeMa iX BUpaise. Peectp mo-
CTAaYaJIbHUKIB MIEHTPATi30BaHUH, X04a iICHy€ MTOTCHITiITHA MOYKIIUBICTh PO3IIOIiIE-
HOT peajtizariii.

RGMA moxe BukopucroByBatucs pazoM 3 MDS 2 (nuB. HmX4Ye), aje npu
[[OMY 3HAYHO 3HIKYETHCS MBUAKOMIA. L[ cuctema Mae BenwKi MOTEHIIHHI MO-
JKIIMBOCTI MaciiTa0yBaHHS, XO4a BOHHU IT¢ 3HAXOMATHCA HA CTamii po3poOKH.
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OueBuaHO, M0 00’ €qHAaHHA Beiel iHGopMalii B oAHy JOTiYHY 0a3y AaHuX 3a0e3-
Medy€e BUHATKOBY 3pYYHICTD ISl KOPUCTyBada, OAHAK TOTpeOye OaraTto pecypcis.

MNocTavansHue 1 MNocTaqanbHuk 2 MNocTavansHuk 3

Tabnuuga 2 Ta6n. 1. lnchopmaLia npo nocTad. 1

Tabn. 2. Inchopmauia npo noctad. 1

Tabn. 2. lnchopmMauis npo nocray. 2

Tabn. 1.BuaHa4eHHs Ta6n. 2. IHdopmMauia npo nocTauy. 3
Tabn. 2.BuaHaqeHHn Tabn. 3. IncdhopmMaLia npo nocTauy. 2
Tabn. 3.BuaHayeHHs Tabn. 3. InchopmMauis npo nocrav. 4

Cxema KopTex BiptyanbHi Peectp
Tabnuui
Knient 1 Knient 2

Puc. 3. KomrioneHTH BipTyaibHOI 0a3u JaHUX

Globus MDS 2/4

Globus MDS 2 [12] € ckIagoBOI0 YaCTHHOIO IMPOTPAMHOTO IHCTPYMEHTApIto
Globus [13, 14].

MDS 2 3acHoBanumii Ha IBOX KimrouoBuX mpoTokonax: Grid Information
Protocol (GRIP) ta Grid Registration Protocol (GRRP). Ilepmuit Hamae Moxiu-
BICTh 3aIMTIB 1 BiAIOBiIel Ha HUX Ta BUKOHAHHS omepamiil momryky. lpyruit 3a-
Oesmeuye peecTpalilo KOMIIOHEHTIB MOHITOpY. Best iHpopMariss 00’ eqHyeThCs B
lepapxidHy CTPYKTYpYy — IepeBo iH(opMaIllii KaTaaoris.

OcnoBy MDS cknazgarots ciyx6u iHpopmanii npo pecypen Grid (GRIS) i
cepBic inaekcyBanHs iHpopmariii Grid (GIIS). GRIS 30uparoTh Ta BHIAIOThH 3a
nmoromororo GRIP indopMmartiito mpo By3/iH CUCTEMH i PEECTPYIOThCS Ha OJHOMY
abo meximpkox GIIS 3a gomomororo GRRP. GIIS 00’enHyIoThCS B i€papXidHy
CTPYKTYPY, B SIKif KOXKEH €JIEMEHT HAaKOIUUYy€e 1HPOPMAIIIFO 3 IHICKCHUX CEPBICIB
HIk4oro piBHA (GIIS neproro piBHs oTpumye iHdopMmairo Bix GRIS). Ha GIIS
TaKOX TMOKJIAAI0THCS 3aBAAaHHS NPEICTaBIeHHS iHQoOpMalii B MOTPiOHOMY BH-
s, 3aMOBHHUKH MOXKYTh 3BepTatucs sk 10 GIIS, Tak i 6e3nmocepenano 1o GRIS
abo mrykatu HeoOXximamii GRIS, omutyroun GIIS. ¥V Oyap-sgKoMy BUMNAIKy BHKO-
pucroByetbest ipotokon GRIP (puc. 4).

[Iporpamua peamizamiss Globus MDS 2 BukopucroBye mpotokon LDAP,
sIKMi € 6a30BUM TpaHcnopTHUM npotokonoM ansi GRIP ta GRRP. GRIS ta GIIS
0a3yroTbes Ha cepBepi 3 BiakputuM kogoM OpenLDAP. Uepes e Bci mapametrpu
npeacraBiieHi Sk 00'ekti LDAP y Burmsimi map napaMerp—3HadeHHS, a caMa CHC-
TeMa € 3pyYHOIO0 AJIsl KOPUCTYBayiB, 110 MalOTh JOCBiA poboTu 3 LDAP.

Ockinpku B octanHix Bepcisix [13 Globus yci cmyx0u peanizoBaHi sk BeO-
cepBicH (Xoua 3alMIIeHa MOXIIMBICTh 1X 3aIyCcKy He y BeO-pexkumi Iuist 30epe-
JKEHHSI CYMICHOCTI 3 MHHYJIMMH BEpCisiIMH), y cucTemi MoHiTopuHTy Globus
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MDS 4 [15] GIIS € BeG-cepBicoMm. MDS 4 He Ma€e BIaCHUX MOCTAYaILHUKIB TAHUX
1 B IKOCTI TaKMX BUKOPUCTOBYE CUCTEMHU MOHITOPUHTY KiacTepiB Tumy Ganglia.

KnieHTn 1 Ta 2 3anuTy1oTb iHopMaLito
6esnocepeaHLO 3 pecypciB

GIIS oTpumye HeoBXiaHy
iHcbopmadito Big GRIS

o .
< L

KnieHT 3 BukopuctoBye GIIS
ANs Nowyky iHcbopmauii

Puc. 4. Cxema poboTu cuctemu MoHiTopunry Globus MDS 2

NorduGrid ARC Information System

Cxema pobotu cuctemu MouiTopuHTy Globus MDS 2 NorduGrid ARC IS [16] €
ckiagoBoro yactuHoto [13[TP NorduGrid ARC rta peanizye auHamiuHy, po3moi-
neny ingopmauiiiny cucremy. BoHa Ga3yerbest Ha cuctemi MoniTopuHTy Globus
MDS 2, Tomy 11i CHCTEMH MarOTh MPAKTHYHO iJEHTUYHY CXeMy MOO0Yy/I0BU i poOo-
TH, aje BeIuKui o0csr 3podeHnx momudikarii y ARC 3ymoBitoe ix Hecymic-
HICTb.

Cucrema CKIaJa€eTbesi 3 TPHOX OCHOBHHX KOMITOHEHTIB: ciyx0u GRIS (B
JaHii cucTeMi MaloTh Ha3By «IOKanbHe iHpopMariiitae aepeBo (JII)»); ciyxOu
GIIS; mpormecu peectpartii (MpaIrto0Th Ha JIOKATLHUX pecypcax i peecTpyroTh
JIIA B GIIS).

Indopmarniro Ha pecypci 30MparoTh MpOTrpaMu-MocTayaibHUKU. BoHu oTpu-
MYIOTh JIaHi BiJl CHCTEMH MaKeTHOI 0OpoOKH 3aBAaHb, Bijl JokaiabHOTO Grid-piBHS
(Grid Manager a6o GridFTP cepBep) abo Bix JIOKaJbHOI OMepaIiiiHoi cucTeMU
(mms Linux-cucteM e iHpopmauis 3 Katamora/proc). [Hpopmaris kemryerbces,
oOepiraloun BY3/M BiJ HaIMIPHOTO HaBAaHTAXXECHHS Yepe3 YacTe 3BEPHEHHS
1o JILL.

O0’€KTH MOHITOPUHIY PO3IJIIHYTHX CHCTEM

00’ ekTaMu MOHITOPUHTY YCiX 3a3HAYCHHMX BHUIIEC CUCTEM € O0UMCITIOBAJIbHI BY3JIH
Ta CTaH MEpexi, Mo 3’€JHye IX y KiacTepHy cuctemy. CHCTeMa MOHITOPUHTY
NorduGrid ARC IS Takok Moke HamaBath iH(MOpPMAITiIO PO 3a7adi, SKi BUKOHY-
I0ThCs 200 CTOSTH ¥ ueprax B qanomy Grid-cepeaoBuii.

3.METOJUKA OIIIHKHU 3ABAHTAKEHOCTI GRID-CEPEJIOBUIIA

VYci po3risiHyTI CHCTEMHM MOHITOPUHTY IPECTaBISIOTh 3i0paHi JaHi y BUTIISII
Habopy mapaMeTpiB MO KOXKHOMY KJacTepy. 3a JONOMOTOIO IIUX MOHITOPIiB MOXK-
JMBO Ji3HATHCS JIeTali CTaHy OKPEMHX KJacTepiB, aje MpH I[bOMY JKOIHA 3 HUX
HE J]a€ TI0Ka3HUKA 3aBaHTa)KEHOCT] CUCTEMHU B LILIIOMY .

44 ISSN 1681-6048 System Research & Information Technologies, 2010, Ne 1



Memooduxa oyinku 3aeanmasxicenocmi Grid-cepedosuwa HAH Ykpainu

Onuc MeTOAUKHU OLiHKM 3aBaHTaxeHOCTi Grid-cepenoBuina

VYV nmaniif poOOTI MpeacTaBIeHO PO3POOJICHY aBTOpaMH METOIUKY, SKa O3BOJISIE
OLIIHUTH 3aBaHTaxkeHicTb Grid-cepemoBuina, Oepydyd JO yBard OCHOBHI TPYITH
napameTpiB CUCTEMH, a caMe: OOYHCIIOBAIBHY MOTYXHICTh KIIacTepiB; XapakTe-
PUCTHKY KaHaJiB 3B’SI3Ky MK KIIacTe€paMu; ImapamMeTpd 3aBllaHb, IO BUKO-
HYIOTBCA.

OO6uncnoBaibHa MOTYXHICTh KJIACTEPy BHU3HAYAETHCS KINBKICTIO TPO-
[ECOpiB Ha KJIacTepi, TAKTOBOIO YaCTOTOIO TMPOLECOpiB, 00’€MOM OINEpPaTUBHOI
mam’sITi, SIka MpHIaJae Ha OJIUH Mporiecop. [HIIli TOKa3HUKH KIIacTepy, MOPIBHIHO
3 TIepepaxOBaHUMHU, MAJIO BIUIMBAIOTH HA IMIBHUIKICTh HOTO POOOTH 1, OTXKE, HA KO-
r'O TIOTYKHICTb.

€IMHUM TapaMeTpoM 3aBlaHb, IO MA€ 3HAYEHHS IJIsl aHOI METOJHKH, €
yac iX BUKOHaHHS Ha kiactepi. [Ipu mboMy ¢ 3ayBakuTH, IO K «3aBIAHHS
(abo «3amauy», aHrII. «job») y TaHOMY JOKYMEHTI MalOTh Ha yBa3i mporpamy, sika
HaJiAIIa Ha Ki1acTep i A7 CBOTO BUKOHAHHS MOTpeOye JIMIIe TUX PecypciB, sKi
JOCTyTHI JokankHO. ChOTOHI HE € PiKICTIO KOoMIUTIeKcHi 3anaui (workflow), mo
CKJIQIAlOTHCS 3 NEKUTPKOX YaCTHH, SKI MOXXYTh BUKOHYBATHCS IapajjielbHO Ha
pi3HUX KiacTepax i HaBiTh y pisHuX Grid-cepenoBuiax. Ae miist pearizamii Ta-
KOT0 TMapajieni3aMy KOMIUIEKCHA 3ajada POo30MBAEThCS CIELiabHUM IUIaHyBallb-
HUKOM Ha IMpocCTi 3amadi (job), KoJkKHA 3 SKUX HAJCHIAETHCS Ha CBIM Ki1acTep i BU-
KOPUCTOBYE JuIile Horo pecypcu. [Ipu mpomy i 4yac BUKOHAHHS KOMYHiKaIlil
MiX YaCTMHAMHU KOMILJICKCHOTO 3aBJIaHHS BIJICYyTHi, OOMIH TaHUMHU BiI0YBa€ThCS
micisg X BUKOHAHHS 1 3a0e3MedyeTbess TUM Ke CaMHUM IJIaHyBaJlbHUKOM. Takum
YUHOM, KOMIUICKCHI 3amadi He MOTpeOyIOTh OCOOIMBOTO MiAXOAY B aITOPHUTMI
JaHOT METOAWKH, OCKUIBKH YaCTHHU KOMIUIEKCHOTO 3aBIaHHS, IO SIBIAIOTH CO-
0oto 3BHUAiiHi 3a1a4i, Oy IyTh HEIO BPaxOBaHi.

Cutyanist y kaHanax 3B’SI3Ky BHU3HAUAE€THCS MPOIMYCKHOIO CIPOMOKHICTIO
MEpPEXKEBOT0 KaHAIy Ha BXOII/BUXOMI Kiactepy Ta KinmbkicTio FTP-3’emHanp Ha
HBOMY. MepekeBi TOKa3HUKH OepyThCs 10 pO3TILIAY Yepes Te, Mo Majia IpoIyc-
KHa CIIPOMOJKHICTh KaHaly a00 BeJMKa KUIbKICTh ofHoYacHuX FTP-3’enHanp, ki
IHIIIIOIOTBCS 3aBJIAaHHSAMHU y CHCTEMi, MOXKE CHPUYMHHUTH MPOCTOIOBAHHS BY3JIB
KJacTepy i Yyac MpUHAMaHHS/BIANPAaBKH AaHUX 1, TAKUM YUHOM, — 30LIBIICHHS
yacy BUKOHAHHSA 33]1ad.

Ha ocHOBI MOTYXHOCTI KJ1acTepy Ta 4acy, MOTPiIOHOTO IUTsi BUKOHAHHS YCiX
3a/1a4, MOKHA 3pOOHWTH BHCHOBOK IPO HOTO 3aBaHTaKCHICTh. BiAbIICTh 3 ITHX
napamMeTpiB OTPUMYETHCS 3a JOMOMOTOI0 3a3HAYCHHUX BHIIE CHCTEM MOHITO-
pHUHTY.

3ampornoHoBaHa METOIUKA OIIHKH 3aBaHTaxkeHOcTi Grid-cuctemu 0azyeThes
Ha pO3paxyHKY IapaMeTpiB, 3a HAIBHOCTI SIKUX cHcTeMa Oyia O ONTHMaiabHO 3a-
BaHTaXXCHA, 1 HAa MOPIBHIHHI JaHUX MapaMeTpiB 3 peadbHUMH. CITiBBiTHOIICHHS
MK HUMH, BUPaKEHE Y BiICOTKAX, AO3BOJISiE POOMTH BHCHOBKH PO CTYMIiHb 3a-
BaHTa)KEHOCTI.

Ha mouarky noka3auku rereporeHHoro Grid-cepeaoBHINa yCepeIHIOIOTHCS 1
TaKUM YWHOM PO3PaxOBYIOTHCS MapaMETPH «CEPEIHBOTO» By3la (Tpolecopa Ta
OTMEpaTHUBHOI MaM’ATi, 10 HOMYy HaJeXHUTh) NAHOTO cepeAoBHINa. Po3paxyHOK
3aBaHTAXCHOCTI 0a3yeThcsl Ha mpumyiieHHi, mo Grid-cucTema 3aBaHTa)KeHA OII-
TUMaJIbHO, SKIIO Ha KO)KHOMY BY3J1 CUCTEMH BHKOHYETHCS TUIBKM OJHA 3a/1a4a,
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sIKa Ha CepeHhOMY BY31i BHKOHanacs 0 3a 7 ronuH. 3HaueHHs T oOHMpaeThbes
IHIUBITyaTbHO TSt KokHOI Grid-cucTemMu B 3aj1€KHOCTI Bija 11 IpU3HAYCHHS 1 TH-
MOBUX 3a/1a4, III0 BUKOHYIOTHCS B HiM.

[MapameTpu cepeTHLOTO By3Jla pO3PaxOBYIOTHCS 32 (OPMYJIaMHU:

n

> K, *CPU;,
i=1
CPU,, =, (1)
2K
i=1
n
D K, * RAM,
_ =l
RAM,, = - , (2)
2K
i=1
ne K; — KinbKicTh KoMI'10TepiB y i-My kiactepi; CPU; — rtakroBa yacrora
nporecopa Komi'rotepa i-ro kiacrepy; RAM; — o0’em onepaTuBHOi mam’sTi

KOMII'FOTepa i-T'o KJacTepy; # — KUIBKICTh KiacTepiB Aanoi Grid-cucremu.

[Ticnst 1bOrO BUKOHYETHCS KOPUTYBaHHs 3HaueHHS 7 AJIsl KOKHOTO KilacTe-
py. OCKiIBKM BOHO € 4acOM BHKOHAHHS 3ajadi Ui By3ia 3 nokasHukamu CPU
ta RAM,,, floro noTpi6HO mepepaxyBaTH Ul KOKHOTO KJIacTepy CUCTEMHU. 3Ha-
yeHHS I KOPHUTYEThCS B 3aJIEKHOCTI BiJl TOr0, HACKUIBKU BiIPI3HSIOTHCS MMOKa3-
Huku CPU 1 RAM nanoro knactepa Bijg cepennix. [Tokasauku CPU ta RAM 3
TOYKH 30py HOTYXHOCTI KOMII'I0T€pa PiBHOLIHHI, TOMY KOPUTYIOUHH KoeillieHT
Ui mapamerpa 7 MOKHa po3paxyBaTH 3a (OPMYIIOL0:

K=0,5x CPUay +0,5* RAM, . 3)
CPU RAM

BinmnoBinHO, BiIKOpUTOBaHE 3HAYCHHS:
T, =K+T. @

Cepenniit vac BUKOHAHHS 3a/1a4d Ha KacTepi Oyae JOpiBHIOBATH:

n
Dl
i=1

Tscl = N ) (5)
Je t; — Jac BUKOHAHHA i-1 3a71a4i; N — KUIbKICTh IPOLIECOPIB Ha KJIacTepi.
ti - tds + td ,

A€ f,; — Yac BUKOHAHHSA 3az1at1i; t; —4ac Hepeﬂaqi JTaHUX.

Jl1st po3paxyHKy ¢,; BU3HauaeTbcs KinbkicTh FTP-3’en1Hanb Ha Bys3ii, 1€ BU-
KOHYETBHCS 3aBJaHHs, a TAKOX 1 Ha By3Ii, 10 mocravyae abo oTpumye nani. s
KOJKHOTO 3 LIUX BY3JIiB OOYUCIIOETHCSI CMyTa MPOMyCKaHHs W | siIKy oTpuMae 3a-
BJIaHHsI, 11O iHiriroBaio yeprose FTP- 3’ennanns, 3a Gpopmyoro:

w

cl

Wiy =—Cl
B2 Ky +1
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ne W, — MakcHMaJibHa IPOIYCKHA CIPOMOXHICTb KaHaly 1 Kp, — KUIBKICTh

FTP-3’ennanb Ha By3:i.
3 OTpUMaHUX 3HaYeHb BUOMPAETHCSI HAHMEHIIIE:

W =min{W,,W,}.
Jlam po3paxoBYy€eThCS BIIACHE Yac Mepeaadi JaHuX:
p 14
d =y

ne V' — o0’eM naHuX, SKi epeIatoThCs MiXK By3JIaMH.
Bimnomenns T /7, n03BOJs€ OTPUMATH IOKa3HHK 3aBaHTa)XEHOCTI

KJacTepy:
L =Ty /Ty (6)

[Ticnst po3paxyHKy IMOKa3HHKA 3aBAHTAKEHOCTI KOYKHOTO 3 KIIACTEPiB MOKHA
BU3HAUNTH 3aBaHTaxeHHs Grid-cucteMu y LijIoMy:

n
L=YK*L;, (7)
i=1

Je K; — BIJHOLIEHHS KiNbKOCTI IIPOLIECOPIB y KIACTEPi A0 3arajibHOI KiIbKOCTI
MIPOIIECOPIB Y CUCTEMI; # — KUIBKICTh KJIACTEPIB y CUCTEMI.

Otpumane uncio L BimoOpaxkae BimHOCHE 3aBaHTakeHHs Grid-cepemoBuiia
y Bincotkax. 100% BinnoBigae onTrUManbHii 3aBaHTaxkeHOCTI Grid-cepenoBuina.

AJroputMm peaJizanii MeToqMKH

st mpakTraHOT peaizaiii 3a3HaueHoi METOAUKH OYJIH 3pO0JICHI CIPOIICHHS.

[Mo-nepire: sKIIO HA KIacTepi MOBHICTIO 3aBaHTa)KECHA Yepra 3aBjiaHb, TO Ta-
KWW Kiactep He OyJe pO3riisaaTHCs TUIaHYBalbHUKAMH SIK MOXIIMBUIM BHKOHA-
Bellb 33714 1, JaKTUIHO, HA JEeIKUi yac mpocTo «Bumaaae» 3 Grid. [TokasHuk 3a-
BaHTAXXCHOCTI TAKOTO KJIACTEpy HE PO3PaxXOBYETHCS, a MPUHAMAETHCS PIBHAM
3a3jajieriab BUOpaHiii KoHCTaHTI. [T0Ka3HUK 3aBaHTaXXEHOCTI KJIACTEpY 13 3aroB-
HEHOIO 4epror0 BHOMPAETHCS EMIIPHUYHO, ajle OYEBHIHO, IO BiH MOBUHEH OyTH
3HayHO OinbmmM 3a 100%.

[To-npyre: y OIIBIIOCTI BHUITAIKIB MOKHA 3HEXTYBaTH YacoM Ha Tepernady
JAHUX, TOMY IO BiH Majuii y TOPIBHSHHI 3 4acoM, MOTPIOHUM I BUKOHAHHS
tunoBoi Grid-3agayi. OTxe, MEpEKEBY CKIAJIOBY 1 4ac mepenavi JaHuX CIIiJ PO3-
paxoByBaTU TIIBKH TOi, KON Ma€ Miclle 3HaYHa HMOBIPHICTH ITPOCTOI PecypcCiB
Yyepe3 HEeBENHKI MPOIYCKHI MOKIMBOCTI KaHAJIB 3B’ SI3KY.

[Mo-TpeTe: 3a yac BUKOHAHHS 3a]a4i NPUHMAEThCA 3a]]aHe KOPUCTYyBaueM B 11
ommci 3HaueHHs. [InanyBanbHuk Grid HamaraeThCsl OCTABUTH 3a/1a4dy JI0 Yeprd
caMme Ha Ti KJIaCTepH, SIKi HaiOLIbIlle BiIMOBIIal0Th BKA3aHUM y OIMHKCI 3a/1a4i BH-
MoraM JI0 ONEpaTUBHOI MaM’sITi Ta MOTYKHOCTI mpouecopa. ToMy KOpUCTYyBad,
3aJar0Yd Yac, HEOOXIHUHN /i1 BUKOHAHHS 33]1aui, OLIHIOE HOr0o, BUXOASYH 3 IMO-
TpiOHMX MapaMeTpiB MOTYKHOCTI By3ia. B Oimpmiocti BUMaakiB 3amady Oyne
NPUIHSTO Ha BIAMOBITHUN IMM BUMOTaM KJIacTep 1, TAKHM YHHOM, YaC BUKOHAH-
HS IPUOJIM3HO JOPIBHIOBATUME BKa3aHOMY B OIHKCI 3a7adi mapaMeTpy.
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BpaxoBytoun 3a3Ha4yeHi CIPOIIECHHS, aJrOPUTM peaizalii METOAUKU VIS
pPO3paxyHKy 3aBaHTaKEHHS THITOBOI cydacHOi Grid-cHcTeMHy CKIIAAaeThCs 3 TAKUX
KPOKIiB:

® po3paxyBaTu MmapameTpH cepeaHboro Bysna Grid-cepemopuiia 3a hopmy-
namu (1) Ta (2);

® po3paxyBaTH KOpHTYIOUHH Koe(ilieHT ajisi KokHoro kiactepy Grid-
cepenoBuia 3a Gopmyoro (3);

® BUKOPHCTOBYIOYM napameTp 7 , OOYMCIUTH ONTHMAIBHHN Yac 3aBaHTa-
JKEHHS Kiactepy 3a Gopmymoro (4);

® po3paxyBaTH CepellHiil uac BUKOHAHHS 3a/1a4 Ha KOKHOMY 3 KJIacTepiB 3a
¢dopmyoro (5), 3a ¢; IpuUMaTH Yac BUKOHAHHS 3a7adyi, BKa3aHuil B ii omuci;

® pO3paxyBaTy 3aBaHTAXKEHICTh KOKHOTO KIIacTepy 3a Gopmyioro (6);

® pO3paxyBaTd MOKAa3HHWK 3aBaHTAKCHOCTI CEPeJOBHINA B IIOMY 3a (op-
My1oto (7).

Crij 3a3HauUTH, IO HA TAHUI MOMEHT BXKe 3p00JIeHI KPOKH IIOA0 PO3POOKH
c1rmoco0y KOMIUIEKCHOT OITiIHKH 3aBaHTakeHOCTi Grid-cepenoBuima. Y HAWHOBINIIH
Bepcii II3[1P AliEn, mo BuUKOpUCTOBYE sIK cucTeMy MOHITOpHHTY MonALISA,
MMOKAa3aHo OIIHKY BiTHOCHOI 3aBaHTa)keHOCTI Grid-cepeoBuIna B 3aI€KHOCTI Bil
KIJIBKOCTI 3a7a4 y HbOMY. Pesymbrar peanmizauii nporo miaxoqy AOCTYHHHH 3a
anpecoro: http://alimonitor.cern.ch:8889/show?page=index.html. V takuit crocid
JIUIIE MPUOTU3HO OLIHIOETHCS 3aBAHTAXCHICTh CEPEJOBUIIA B IIUJIOMY, OCKUIBKU
3a/1a9i MOKYTh MaTH Pi3HUI Yac BUKOHAHHS, MMOTpeOyBaTH JTOCUTH HebaraTo pe-
CYPCIiB 1 TOMY MOXYTh LIBHJIKO BUKOHYBATHCh HA TIOTYXKHHUX KJIACTEPaXx i T.II.

IPAKTAYHA PEAJI3AINT METOJIAKA

Pospobniena metoauka Oyna TpakTHYHO peajlizoBaHa Ta ampobOoBaHa y Grid-
cermenti HAH Ykpainu [17], 3aranpHa KiNKicTh BY3JiB y SKOMY Ha MOMEHT Ha-
nucanHs crarti craHoBuia 181. Tyt BukopucrosyBanocs [13[1P NorduGrid ARC,
a sik cucrema MoHiTopuHry — NorduGrid ARC IS. Bci pecypeun cermeHTy peect-
pytothcs Ha omHomy GIIS-cepBepi mepmioro piBHs.

OcuHoBHUM KkiieHTOM y cuctemi moHiTopuHry NorduGrid ARC IS €
nporpama Grid Monitor [18], nanucana moBoro PHP. i 3aBnanns — Bisyanizaris
iHdopmMarii, 3i0paHoi cucreMoro MoHiTOpuHTY. IIporpama moumnae poGoty 3i
3’emHaHHs 3 yciMa noctynHuMu GIIS-cepBepamu BEpXHBOTO PiBHS i pEKYPCHBHO
OIHTYE YyCi CITyKO0M iHAeKcarii, moku He Ai3HaeTbes anpecu JIIJ[ Ha Bcix kimacre-
pax cucremi. [licnst oTpuManHs axpec mporpama 3’eaHyeThest 3 koxxHuM JIIJ] Ta
OTpUMYE TIOTPiOHI aHI.

Meronuka TPaKTUIHO peali3oBaHa NIIITXOM Momudikarlii Koxy mporpaMu
Grid Monitor st 0OpaHHS OJHOTO 3 MOXJIMBUX IUIAXIB 11 BUKOPUCTAHHS: MPEJ-
CTaBJICHHS CTYIICHS 3aBaHTakeHOCTI Grid-cepefoBHINa y 3pydYHOMY IS KOPHC-
TyBaya BUTJISAL. Po3paxyHKH NPOBOASTHCS MO CIIPOLICHOMY alTrOPUTMY i, Ha-
BEJICHOMY B PO37iii 3.

st obumciennst cepenHix moka3HukiB Grid-cepemoBumia GyHKIIl mporpa-
MU, siKi onuTyIoTh JIIJ], 3MiHEeHI TaKUM YMHOM, 1100 3 KOYKHUM 3alIUTOM OTPUMY-
BaTH HEOOXiZHI MapaMeTpH KJacTepiB, TaKi, SK KiJbKICTh By3JIiB, TAKTOBA YacTOTa
npouecopiB i T.11. Ha oCHOBI oTpMaHUX JaHHUX 3a HaBEICHUMH BHLIE (opMyia-
MU PO3PaxOBYIOTECS cepenHi mokasHuku Grid-cepemoBuima.
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Monmudikarii Takok BHECEHI J0 (DYHKIH, SKi OMUTYIOTh YEPTrH 3amad Ha
knacrepax. Ilix gac omuTyBaHHsS uepr 30UMpalOTHCS TaKi MapaMeTpH: KUIbKICTh
3a/1a4 3 JaHOi YeprH, M0 BUKOHYEThCS (1 JIoKkanbHUX, 1 Grid-3ama4); KigbKICTh 3a-
Jad, sIKi CTOSITh y JIaHii uep3i Ha KinacTepi (3HOBY Oe3 pO3/iJICHHS Ha JIOKaJIbHI Ta
Grid); MakcuManbHa KUTBKICTD 3a/1a4 y AaHil uep3i. SKimo Ha KiacTepi MOBHICTIO
3aBaHTa)KeHa 4epra 3aJad, TO TAaKUil KJIacTep BBAKAETHCS MAKCHMAIIBHO 3aBaHTA-
JKEHMM 1 WOTO TIOKa3HUK 3aBaHTaKEHOCTI npuiimaeTbes piBHUM 300%. Taxwmii
Kknactep Oinble He Oepe ydacTi y HmoJainbux po3paxyHkax. OcKiIbKH Ha Kiac-
Tepi Moke OyTH NeKilbka depr, MoTpiOHO omMuTaTH KOXHY 3 HuX. Kimactep Oyme
BBa)KaTUCS MaKCHUMaJbHO 3aBaHTaKEHUM TUTBKM TOJI, KOJIHM BCl Yeprd MaKCHMa-
JILHO 3aITOBHEHI.

Ha ocHoBI 3i0paHux mapaMeTpiB Ta €TaJOHHOTO 3HA4eHHs 1 , 0 B CETMEH-
i HAH Ykpainu nopisaioe 60 XB., BifOyBa€cThCcs KOPUTYBaHHS MMOKa3HUKa 1 AJis
KOJKHOT'O KJIacTepy.

Jltst po3paxyHKy dacy BHKOHAHHS BCIiX 3a/1ad Ha KJIacTepi IiJCyMOBYEThCS
BKa3aHUI y omuci 4yac 3aiad. 3a 4yac BUKOHAHHS 3aJadi NMPUHMAETbCS aTpHOYT
reqwalltime, 1110 BU3Ha4yae gac, MPOTITOM SIKOTO 33j1a4a MOXKE 3aliMaTH MpoIecop,
HE3B)KAIOYM Ha T€, YM 3aBAaHTAXKYE BOHA HOTO po3paxyHKaMH 9d Hi. SKIO mei
napameTp BiJCyTHiH, BUKOPUCTOBYEThCA aTpuOyT reqcputime, mo BU3HAYAE,
CKIJIBKH 4acy 3aJa4a MOXK€ BUKOPHCTOBYBATH IPOLECOp /Ul BUKOHAHHS po3pa-
XYHKIB. SIKII0 KOpHCTyBad MOTpeOye OLIbII, HI’K OJHOTO MPOIECcOpy AJS CBOET
3aadi, 4ac BUKOHAHHA 301bIIYETHCS Y BiANOBIAHY KiNBbKIiCTh pa3iB. g oTpuman-
HS HEOOX1THUX TMapaMeTpiB (DYHKIIT OMUTYBaHHS 3a1ad Ha Kiiactepax Moaudiko-
BaHO.

Grid Monitor of National Academy of Sciences of Ukraine

2007-06-03 EEST 28:47:01

Processes: mmGrd == Local

Site Completion time (minutes) Queues full CPU fregq, GHz RAM per CPU, GB
KNU Cluster 86 8 a Mo 2.80 0.25

MAO Cluster 24 0 1} No 2,00 0.67
== Ukraine ICBGE Cluster 32 0 1} No 3.20 1

IMBG Cluster 20 0 1} No il 1

BITP Cluster 60 9 3008 Mo 2.80 1
ToTAL 5 sites 222 0+0

Cluster name Corrs actor Task Percentage in Grid
KMU Cluster 1.79 107 a 39

MAD Cluster i, 13 68 a 11

ICBGE Cluster 0.73 44 1) 14

IMBG Cluster 0.e3 50 o 9

BITP Cluster 0.79 47 107 27

Overall Grid load
28.89 %
Match-it-yourself|

Storage resources
User base

Puc. 5. 3aranbHuii BUTIIS TOIOBHOT Web-CTOpiHKH Micist MogUdiKallii Komay

[Ticns BUKOHAHHS BCiX 3a3HAYCHUX BHIIE €TAIliB PO3PAXOBYETHCS MOKA3HHK
3aBaHTAXXCHOCTI Uil KOXKHOTO Kiactepy. Ha miii ocHOBI BinOyBaeThcsi po3paxy-
HOK NOKa3HWKa 3aBaHTaxkeHOCTI Grid-cepenoBuiua B winomy. Po3paxoBani moka-
3HUKW BUBOJATHCS Ha eKpaH (puc. 5).
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3 pobotoro Hemonudikosanoi nporpamu Grid Monitor MokHa O3HaHlOMHUTH-
cs 3a anpecoro: http://lcg.bitp.kiev.ua. Moaudikosanuii Grid Monitor mpamroe y
tectoBoMy pexkumi (http://lcg.bitp.kiev.ua/TESTMON/ loadmon.php).

BUCHOBKH

CyyacHi CHCTEMH MOHITOPHHTY MOXYTh MNPEACTABUTH MapamMeTpH CTaHy
KJIACTEPiB, ajie TIPH ILOMY HE PO3PaxXOBYIOTh 3aBaHTaeHICTh Grid-cepemoBuina
B I[IJIOMY, X04a JIesiKi KpOKH B IbOMY HAIIPSMKY Bike 3po0iieHi. BpaxoByroun, 1o
€IMHUH THTETpaJIbHUI MOKA3HUK JICTIIC CIPUUMAEThCS KOPHUCTyBaueM, B JaHild
poOOTi 3amponoHOBaHA METOAWKA OI[IHKHM 3aBaHTaxkeHocTi Grid-cepenoBuia,
Pe3yIbTATOM SIKOi € 3aJIeKHICTh MOTOYHOI 3aBaHTAXKEHOCTI CUCTEMHU BiJ OII-
TUMaJbHOI.

Po3paxoBanuii 32 JOMOMOTrO0 3a3HAYCHOT BUIIE METOJUKH MTOKA3HUK 3aBaH-
taxxeHocTi Grid-cepenoBuina Moke OyTH 3aCTOCOBAaHUHN Y TaKUX MPHUKIATHAX 3a-
Javax:

e TpejcTaBiIcHHS KopucTyBaueBi Grid-cuctemu, mo HaJcHIIae 0 Hel 3a1a-
4i, iHpopMamii mpo i 3aBaHTaKEHICTh. 3apa3 KOPUCTYBad NOBHHEH CaM POOWUTH
BHCHOBKH TIPO 3arajibHy 3aBaHTaxkeHicTh Grid, 6a3zyrounchk Ha HabOpi, YacTo my-
JKEe BEIMKOMY, pi3HMX mapamerpiB. [IpeacrapnenHs 3aBantakenocti Grid-
Cepe/IoBHINA B LIJIOMY 3a0€3MeUnTh HAOYHICTH JJIS KOPHUCTyBauya 1 IMOJICTIIUTh
MPUAHSATTS PIIIEHHS PO JOUIBHICT HaacunaHHs 1o Grid cBoix 3amay;

® po3poOKa HOBUX ANTOPUTMIB POOOTH TUIAHYBATbHUKA Ta OMTHUMI3aTOpa
3aBaHTAXCHHS, SKi 0a3YIOThCSI Ha BUKOPUCTAHHI €IMHOTO IHTETPAILHOTO TTapame-
Tpa, a He ix Habopy;

e orinka pobotu Grid-cepeioBHIIa MPOTITOM TPUBAJIOTO Yacy i MPUHHATTS
pillleHb TIPO TiAKIIOYSHHS/BIAKITIOUEHHS TOaTKOBUX pecypciB. lle 3aBmanHs €
aKTyaJbHUM, OCKIIBKH 3apa3 3/iHCHIOETHCS aKTHBHA PO3pOOKa TaK 3BaHUX TUHA-
Migyanx Grid-cucrem, MmO MPH 3POCTaHHI HAaBAaHTAKEHHS 37aTHI aBTOMAaTUYHO
MIKTIOUaTH KJIACTEePH, 1110 3HAXOAThCs y pe3epsi. [Ipu cnani moToky 3amady, Ha-
BITaKH, IEAKy YaCTHHY KJIACTEPiB MOXKHA TIEPEBECTH JI0 PE3EPBY 1 BIAKIIIOYUTH BiJ
CUCTEMH, IICJIsl YOTO BOHH BUKOPUCTOBUBATUMYTHCS JUIS 1HIIUX 3aBAaHb 1 HABITh
BXOJUTUMYTH 10 CKiamy iHmoro auHaMmigaoro Grid. O4eBuAHO, M0 KEPiBHI Mpo-
rpaMHi MOJIYJIi TAKUX CHCTEM TOBHHHI OI[IHIOBaTH 3aBAaHTAXKCHHS HE OKPEMUX
KJIaCTEPIB, 2 BCHOT'O CEPEIOBUIIIA B I[LIIOMY.

Ha maHuii MOMEHT METO/IMKA pealli3oBaHa B paMKaxX CUCTEMH MOHITOPHHTY
NorduGrid ARC IS. JloriuHuM MpoOAOBKEHHIM BHUIJISAAE 1i peatizallis B 1HIIUX
MOMYJISIPHUX CYYaCHUX CHCTEMaX MOHITOPHHIY, 30KpeMa, y PO3TIISIHYTHX Y JAaHid
CTaTTi.

[HIIMM HAMPSAMKOM JOCIIIKEHHST ¢)eKTUBHOCTI MPAKTHYHOTO BUKOPUCTAH-
HSl OTMCAHOT METOJUKH € ii iHTerpaiis B icHyroue nporpamue 3abe3neueHHs s
«nuHaMivHOTO» Grid, MIIaHyBaNbHUKIB 3a/1a4 Ta ONTUMI3aTOPIB OIIHKU e(heKTHB-
HOCTI poOoTu MoauGikoBaHuX mporpam. JlaHa MeToanka Moxke OyTH TaKOoX BU-
KOpPHUCTaHa IS PO3POOKH HOBHX aJTOPUTMIB pOOOTH TUIaHYyBaJIHHHUKIB 3a/ad Ta
ontumizaropiB Grid, oo OyayTh OpaTu €AMHUI IOKAa3HUK, 3aMiCTh HA0OPY mapa-
METpIB IIPO CTaH OKPEMHX KJIaCTEPIB.
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