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AnHoTtanusi. PaccmoTpeHo cocrosiHue paboT mo craHmapTusanuu B obmactu ['pun-
CUCTEM, HAMpaBICHHBIX Ha o0ecreueHue uWHTepornepadbensHocTH B ['pua-cpene,
[IOKa3aHa BAXHOCTH CO3JaHHUsA MOICIIU OTKpBITOﬁ FpI/II[-CpCI[BI, OIINCAaH ITIoAXO4d K
MOCTPOCHUI0 caMord mozaenu. [loaxon OCHOBaH Ha apXUTEKTYPHOM IOAXOJE,
pasBuBaemoMm rpymmoii Open Grid Service Architecture wierom Tpex ypoBHEi
I/IHTCpOHCpa6CJII>HOCTI/I — TCXHUYCCKOI'o, CCMaHTHUYCCKOI0O U OpraHU3allMOHHOIO. B
pe3yapTare  NOpeMIOKEHAa  TpeXMEpHas  MOJAENb  OTKpeITOW  ['pua-cpenst,
3aduKcupoBaHHas aBTopamu B pazpadarsiBacmom ['OCT P.

KawueBble ciaoBa:  Mouenb, OTKpeiTags Ipuag —  cucTeMa,  CEPBHC,
MHTEPOIEepadeNbHOCTh, CEPBUC-OPUEHTUPOBAHHAS APXUTEKTYpa.

Abstract. The State-of the Art of Standardization in FieldGfd Systems narrowed
on providing of Interoperability of Grid Systemsdaimportance of creating the
Model of open Grid System is viewed. The methodci&fating of this Model is
described. The Method on Idea of Service Orientazhifecture developing of Work
Group Open Grid Service Architecture of Open Gratuf is based. We take in
account three Levels of Interoperability — techhisamantic and organizational. 3D
Model of Open Grid System in Result of Developmisrguggested. The Suggestion
of authors in developing GOST R is registered.

Keywords: Model, Open Grid System, Service, InteroperahilBgrvice Oriented
Architecture.

1. BBeaenue
B Hacrosimiee BpeMst BO BCeM MHpE HIET aKTUBHOE Pa3BUTHE M MPUMEHEHHE

I'pun-cucrtem. OcHOBHOE NpUMEHEHHE ['pua-cUcTeMbl UMEIOT B 00JACTH HAYYHBIX
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UCCIEIOBAHUM M TEXHUYECKHX pPa3pabOTOK, HO B IOCIEJHEE BpeMs HIET HUX
npuMeHeHne u B oOmactu OusHeca. Cozmanme ['pua-cucteM UMeEeT Kak
(yHIaMEHTaNbHbIE, TAK W MPUKIAIHBIE ACNEKTbl. DyHIaMEHTAJIbHBIE ACIEKTHl B
HaIlell CTpaHe paccMaTpuBaroTCs B pamkax [Iporpammbsl ¢yHIaMeHTaNIbHBIX
UCCIIEIOBAaHUM TOCYJapCTBEHHBIX akajaeMuil Hayk u I[Iporpamwmsl [Ipesuaunyma PAH,
OpUKJIaJHbBIE - B paMmkKax nopydeHud Komuccunm 10 MoaepHU3alMu U
TEXHOJOTrnYecKomMy pa3Butuio npu llpesmnenre P®, peanmsyeMmblx B IpoOEKTax
MuHncBs3u PO. OgHum 13 BaxHeNnX (QyHIaMEHTaIbHbIX U MPUKJIAJHBIX aCIEKTOB
BBICTYIaeT oOecreueHnue uHTeponepadenbHOCTH B ['pua-cpene — BO3MOXKHOCTH
3¢ (HEeKTUBHOTO B3aMMOJCHCTBHUS BBIYUCIUTEIBHBIX U HH()OPMALMOHHBIX PECYpPCOB,
peaIn30BaHHBIX Ha Pa3HOPOJHBIX MpPOrpaMMHO-anmnapatHeix miatgpopmax. Kak
U3BECTHO, HUHTEPONEpPadeNbHOCTh  MPEJICTaBIseT COO0OM OIHY M3 KIIOUEBBIX
XapaKTEPUCTHK OTKPBITBIX CHCTEM M JOCTHIaeTcs 3a CuYeT [PUMEHEHMS
COTJIACOBAaHHBIX HAOOPOB CTaHIaPTOB MH(OPMALIMOHHBIX TEXHOJIOTUI — pouiei.

BBuny OGonpmioro KoidyecTBa HEOOXOJUMBIX CTAaHAApTOB, AKTyaJlbHOM
ABJISIETCS 3aJa4a CUCTEMATU3AlMKM JOKYMEHTOB M YCTAHOBJICHHMSI OYEPEIHOCTH HX
pa3paboTku. B TeXHOIOrMM OTKPBITHIX CHUCTEM 3Ta CHCTEMAaTH3allUs JOCTUTAeTCs 3a
CUET CO3JaHUsl MOJEIN Cpelbl OTKPBITOM CUCTEMBI, 3a(UKCUPOBAHHON B BHJE
CTaHJapTa, MOAOOHO TOMY, KaK 3TO CAEJIAHO /Js ciy4yas LIMPOKO M3BECTHOU
ATaJOHHOU MOJEIIN B3aNMOCBS3H OTKPBITBIX CUCTEM.

B nanHOli paloTe nmpennaraercs aHAJIOTMYHAs OJTaJOHHAas  MOJEIb,
oTpaxkamolas mpobiieMy HHTeporepabeIbHOCTH B OTKPHITHIX [ 'pua-cucremax.
Hanunuue takoii Mosienu MO3BOJIUT pa3padOTUYMKaM, MMOIb30BATENSAM U MMOCTABIIUKAM
IPOrpaMMHO-AINAPATHBIX CPEACTB MCHOJIb30BaTh €AMHOOOpAa3HbIM MOAXOA NpHU

PEUICHUN COOTBCTCTBYIOIIHX 3a1a4.

2 CocTrosinue padoT B 00J1acTu ctanaapTuzaunu I'pua — cucrem
Opna W3 mepBbIX pabOT B Hallel cTpaHe MO NPUMEHEHUIO MPUHIIUIIOB

OTKPHITBIX cucTeM B I'pua Obuia Hamu onyoimkoBana B 2003r. [1].
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3a pyoexxom uncio ctanaaptoB ['pun npubmmkaercs k 200,B Hariei ctpane B
HACTOsIIee BpeMsl HaMu pa3paboTaH OJWH HanuoHaIbHBIN cTanmapT [ 2] TOCT P
«Mudopmanionnsie  TexHosoruu. Crnenudukamus sA3bIKa ONMUCAHHWS — 3a71ad
npencrasieaus 3agad (JSDL) Bepcus (http://www.opensys.info)koropsrit Boitner B
nevicteue B 2013 r. , u pa3paboraHa mepBas peaakius CIEIYIOIIEro CTaHIapTa
I'OCT P «MudopmarimoHHbie TEXHOJIOTUH. Mojenb OTKpbITOH [ 'pua-cucrembi»
(http://www.opensys.info)ioaxomay k MOCTPOCHHIO KOTOPOTO M IOCBSIICHA JTaHHAS
crtatbsd. B 2013 rony nomkHa HayaThes paspadorka Tpethero crangapra ['OCT P
«MHpopMalIIOHHBIE TEXHOJOTHH. APXHUTEKTypa CIy»KO OTKpBITON ['pua-cpensl.
Tepmunsl u onpeneneHus». Cleayer MOMYEPKHYTh, YTO CO3JaHUE HAIMOHATIHLHOU
cetu ['pua HEBO3MOKHO 0€3 CO3[1aHus HALIMOHAJIBHBIX CTaHJIAPTOB B HEOOXOAMMOM
KOJIMYECTBE ¥ HA3BAHHBIX CTAH/IAPTOB JAJIEKO HEJOCTATOYHO.

Jlnst Toro, 4ToOBl POCCUUCKUN cerMeHT I'puji MOT BCTpaWBaThCs B MUPOBYIO
['pun, HanumoHaIbHBIE  CTAHAAPTHl  JOJKHBI  OBITh  TAPMOHU3HMPOBAHBI  C
MEXTyHApOTHBIMHU.

3a pyOexoM OCHOBHBIM pa3pabOTUMKOM CTaHIApTOB ['pua BhICTyHaeT
opramm3arsi  OpenGridForum  (www.ogf.org). Hneomorus  oGecniedeHus
HHTEpOIepabeIbHOCTH pa3padarbiBacTcss padodeit rpymmoir Open Grid Service
Architecture (OGSA)ia ocHOBE cepBHC-OPUECHTHPOBAHHON apXUTEKTYPHI.

WuTerpamnmsi, BUpTyanu3alyds W YMOPaBICHHUE pPECypcaMu pacupeneaEHHBIX
IeTePOreHHBbIX  JUHAMHUYECKHX  «BHPTYaJbHBIX  OpraHH3aIHi» TpebyeT
ABTOMATU3UPOBAHHOTO TPEOJOJICHUS psifa 0apbepoB, KOTOPHIE OOBIYHO Pa3NESIOT
pa3HbIEC BHIYUCIUTEIIbHBIE CUCTEMbl KaK BHYTPU OJHOM OpTaHU3AIMH, TaK WU MEKIY
pasnuyHbIMHU opranuzanusamu  [3] . [Ipu aToM npeojoseHne 6apbepoB TOHKHO OBITH
BBITIOJTHEHO TakKUM O0pa3oM, 4YTOOBI BCEe pecypchl (KOMITBIOTEPHI, IPHUKIIAIHBIC
CEpPBUCHI, JIAHHBIC U TIP.), YYaCTBYIOIIME B MHTCTPUPOBAHHOW CUCTEME, MOTJIU OBITh
MCIIOJIb30BaHbl BHE 3aBUCMOCTH OT WX (PU3MYECKOTO pacroioxeHus [3].

CornacHo ombiTy pabotel Tpymmbl OGSA [3], HaiiTh HEOOXOMMMBIN IS

CTaHAapTU3aIu 0a30BbIil HA0OP CBOMCTB M KOMIIOHEHTOB, KOTOPBIM yJIOBJIETBOPUT
3
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KIIFOYEBBIM CBOWCTBaM ['pHI-CHCTEM, MOXXET MOMOYb (DYHKIIMOHAJIbHBIN aHaIN3
WH(POPMALIMOHHOW CHUCTEMBl HAa OCHOBE METOJla CEPBHC-OPUEHTHUPOBAHHOM

aApXUTEKTYPHI.

3 Iloaxoa K MOCTPOEHNIO MoJe/ M OTKPbITOM ['puj -cucrembl

Hcnonbs3yst onbIT padotsl rpymnibl OGSA, Mbl OCTAaHOBWIMCH Ha KOHIICTIIIMU
¢dbyukiuonansHol crangaptuszaiun B GRID wHa 06asze OTKpbITOH cepBUC -
OpUEHTHUPOBAHHOW apXUTEKTYphl, KOTOpas, B CBOIO OdYEpe]h, OCHOBBIBAETCS Ha
texnosjorun WEB-cepBucoB cetn MluTepHer.

Baxneimmm stanom mogxoga OGSA kak W NPUHIIATIOB OTKPBITHIX CHUCTEM
CIIYKUT TIOCTPOEHUE MOJCIIA OTKPHITOW CUCTEMBI. DTO TMO3BOJISET PEIIaTh BOMPOCHI
TEXHUYECKOH, CEMaHTHYECKOW M OPraHM3alMOHHOW WHTEpOmnepadbeNbHOCTH Ha
OCHOBE HCTIOJb30BaHMsI CTaHAapTOB MHTEpHET.

3.1CgoiicTBa I'pua-cucrem

B ocHOBy Mojenu moJjoKeHBI CBOWCTBA, MpHcyIiue | pua-cuctemam. AHamu3
CBOMCTB MO3BOJISIET CHOPMYIHPOBATH TPEOOBAHUS K CEPBUCAM.

3.1.1 MHWnteponepabesbHOCTh W  NOJJAEP:KKA JUHAMUYECKHUX U
reTeporeHHbIX cpej

['pua-cpena, kak mMpaBUJIO, TETEPOTCHHA M SBISIETCS paclpeesieHHOW, NMeeT
pasiauuHbie cpebl pasmerinenus (Hanpumep, J2EE,. NET)onepairiontbie cucTeMbI
(mammpmmep, Unix, Linux, Windows, BcTpamBaeMble CHCTEMBI), YCTPOWCTBA
(HanpuMep, KOMIBIOTEPBI, MIPUOOPHI, TATUNKU, CUCTEMbI XPAHEHUS JTAHHBIX, CETH), U
CEPBUCHI, TMPEAOCTABIAEMbIC pPa3TUYHBIMU TMOCTaBIuKamu. Kpome toro, ['pua-
CUCTEMBI YaCTO SIBJISIFOTCS JOJTOXUBYIIUMHU W TUHAMUYHBIMH, U TO3TOMY MOTYT
pa3BHUBAThCS B HAIMIPABIICHUSAX, KOTOPhIE H3HAYAIHHO HE TPEIOaraiuch.

Heobxomumo  obecrieunTh  HHTEpOINEpadeIbHOCTh  MEXIYy  TaKUMH
pa3HOO0Opa3HBIMHU, TETEPOTCHHBIMH U PaCIpe/IeJICHHBIMU PECypCaMu B CEPBUCAMH, a
TaK)K€ YMEHBIIUThH CIOKHOCTh aIMHUHUCTPUPOBAHHUS B TETEPOTCHHBIX CHCTEMaXx.
bonee toro, MHOTHE QyHKINH, HEOOXOMMMBIEC B pPaCIPENeIIEHHBIX Cpe/laX, TAKHE KaK

0e30macHOCTh M YIPABJICHHE pecypcamH, YK€ MOryT ObITh peaJu30BaHbl B
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CTAaOWJIBHBIX U HAJCKHBIX CYIIECTBYIOIMINX TPATUIIMOHHBIX CHCTEMaX. 3aMeHa TaKhX
CHCTEM PEAKO KOI/Ia SBISETCS 11e1ecO00pa3HON, TOATOMY HEO0X0J1MMa BO3MOKHOCTD
MHTETPUPOBATh UX B I pua-cucremy.

HeobxoammMocTh MOMIEPKKH TETEPOTCHHBIX CUCTEM TPUBOJIUT K CIIEIYIONTUM
TpeOOBaAHUSIM:

1) Buprtyanuzauus  pecypcos. 3&,[[8,‘{3 - CHHU3UTHL CJIOXHOCTb  YIIPABJICHHUIA

TeTEePOreHHBIMA ~ CHCTEMaMu W 00pabaThiBaTh  pa3HOOOpa3HBIE  PECYPCHI
eIMHO00pa3Ho.

2) OOmme cpeicTBa yNpaBieHUs. YTPOIIEHUE AJIMUHUCTPUPOBAHHS T€TEPOTCHHON

CUCTeMbl TpeOyeT CYHIECTBOBAaHMS MEXaHHM3MOB JJs  €IUHOOOpPa3HOrO U
MOCJIEIOBATEIBHOTO yIpaBIeHUs pecypcamu. TpeOyeTcss MUHUMAJIbHBIM Habop
OOIIMX BO3MOKHOCTEH yIpaBiIeHUSI.

3) IMouck m 3ampoc pecypcoB. TpeOyroTcss MexaHH3MbI, HEOOXOIUMBIC IS IOMCKa

PECYpCOB C 3aJlaHHBIMU aTPUOyTaMU W JJIsl TIOJYyYEHHS CBOWCTB ITHX PECYPCOB.
ITonck u 3anpoc TOMKHBI OCYIIECTBISITECS B JUHAMAYHOW U T€TEPOT€HHOM CUCTEME.

4) CTaHI[aDTHBIC IIPOTOKOJIbI U CXCMBI. OHHU Ba)XHBI JJIA I/IHTCpOHCpa6CHBHOCTI/I, a Ux

HCIIOJIb30BaHNE MOXKET YIIPOCTUTH Tepexo K I pua-cucreme.

3.1.2Pa3nejieHue pecypcoB MeK1y OPraHu3alusIMu

B TI'pua-cucremax HeoOXoawma TOIIEPKKA pa3leieHUs] U COBMECTHOTO
UCIIOJIb30BAaHUS PECYPCOB MEXKIY aJIMHUHHCTPATHBHBIMU JOMEHaMH, Oyab TO paboTa
pa3IMYHBIX MOJpa3felieHni B paMKaxX OJHOW OpraHM3alliH WM COBMECTHas paboTa
MEXTy Pa3IMIHBIMU OpraHu3anusiMu. HeoOXoquMbl MEeXaHW3MBI I 00eCIICUCHHS
CBSI3M II0JI30BATEJICH, 3alPOCOB, PECYPCOB, IMOJMTUK W COTJIAIICHUH B paMKax
opraam3anuu. COBMECTHOE WCIOJIB30BAaHUE PECYpCOB B Pa3HBIX OpPTaHHU3AIMIX
MIPEANOaraeT OTINYAIIIHUECs TpeOOBaHUS OE30TTaCHOCTH.

TpeOGoBanMs HA COBMECTHO UCTIOIB3YEMbIE PECYPCHI BKITIOYATOT :

1) ['moGanbHOE OPOCTPAHCTBO UMCH, KOTOPOEC HCO6XO,Z[I/IMO JJIA 00JerycHus JO0CTVYIIa K

JaHHBIM M pECypcCaM. OpFaHI/ISaHI/II/I OOJDKHBI MMCTb BO3MOXHOCTH IIPO3PAYHOTIO
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J0CTyNa K ApyruM o0bekTaMm [ pusi-CucTemMsbl, ¢ y4eTOM OTpaHUYEHUN 0€30MacHOCTH,
BHE 3aBUCUMOCTH OT MECTOHAXOX/ICHHUS.

2) CCDBI/ICBI MCTaJaHHBIX. CCpBI/ICBI METaJaHHBbIX BaXXHBbI OJIA ITOMCKA, UCITIOJIb30BaAHUA U

KOHTposst 00bekTOB ['pua-cucrembl. OHM AOHKHBI MPENOCTABIATH BO3MOKHOCTD
JNOCTYyIIa U PacCHpOCTPAHCHUs METANAaHHBIX, UX arperanuu U YIpaBJICHUS B paMKax
aIMUHHUCTPATUBHBIX JIOMEHOB.

3) ABTOHOMHOCTH pacmojOXeHus. TpeOyercss HamudMe MEXaHH3MOB, HEOOXOIMMBIX

JUISL TOCTYIa K pecypcam B pa3HbIX MeCTax, MpU ydyeTe TpeOOBaHHUI JIOKaJIbLHOTO
YOPABJICHUS U TIOJUTUKH.

4) JlaHbIe 00 WCIOJIL30BAHUU PEeCypcoB. MexaHU3Mbl U CTaHJIAPTHBIC CXeMBI cOOpa U

oOMeHa JaHHBIMU 00 KCIIOJIb30BAHUU PECYpCOB M3 Pa3HBIX OpraHU3allUi, IS Teen
OyXTanTepcKoro y4dera, OMJUTMHTA U T.1.

3.1.30nTumu3aunus

OnTtuMmm3anms KacaeTcs METOJOB, HCIOIb3yeMbIX I  3(P(HEKTUBHOTO
pacrpe/ielieHrsT PeCypcoB ¢ IEIbI0 yIOBICTBOPCHHS TPEOOBAHUN MOTpEOHTENCH |
MOCTABIIUKOB. ONTUMHU3AIUS OTHOCUTCS KaK K TOCTAaBIIUKAaM yciyr (MpeaioKeHne
PECYPCOB), TaK U K MOTpeOUTEsIM pecypcoB (moTpediistomias cropora). OaHuM u3
OOIMX CIy4yaeB ONTHUMH3AIMU CO CTOPOHBI MOCTABIIMKOB SIBISIETCS ONTHMHU3AIINS
pecypcoB. Hampumep, pacmpenerneHne pecypcoB 4acTo  MpeayCcMaTpUBAET
HauXy/AlIde CIeHapuu (HampuMep, BBICOKOW YPOBEHb OXHIAeMOW Harpy3KH,
PE3EPBHOTO KOMMPOBAHUS OT COOCB) M MPHUBOAMT K HEJIOUCIIOIb30BAHUIO PECYPCOB.
Hcnonp30BaHne pecypcoB MOXKET OBITH YJIYUIICHO IMyTeM HPUMEHEHUS ITOJUTHKH
rHOKOr0 pachpeleeHusl pecypcoB, HapUMEp, MPEIBAPUTEILHOE PE3CPBHPOBAHKE
PECYPCOB C OTPAaHUYCHHBIM IEPHOJOM BPEMEHH DPE3EPBHPOBAHUS W OOBEIUHEHUE
PECYPCOB PE3EPBHOTO KOITMPOBAHUSI.

OnTuMm3asi €O CTOPOHBI TOTPEOUTENs] HWMEeT MEeNbl0  YIpaBJICHUE
pa3IMYHBIMY THITAMU HArPy3KH, B TOM YHCIIe TPEOOBAaHUSAMH TPYIHO MPEICKa3yeMOil
COBOKYITHOCTH Harpy3ok. BaXHbIM TpeOOBaHHMEM B JTOH 00JIACTH SIBJISCTCS

BO3MOXXHOCTh JMWMHAMHWYCCKH PCTyJIMPOBATh IMPHUOPUTCTBI HArpy30K B HCIIAX
6
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YIOBIIETBOPEHUST 00muUX 1eneil oocmyxkuBanus. TpeOyemMoil OCHOBOW ONMTUMHU3AINH

CO CTOPOHBI TIOTPEOUTEITSI ABJSIOTCS MEXaHU3MBI JIJIST OTCIICKUBAHUS WCITOJIb30BAHUS

pEeCypcoB, B TOM 4YHCIE Yy4yeTa, KOHTPOJS W PETUCTPAlUU;, Ui HU3MCHCHHS

pachpe/ieNieHus1 PECYpCOB, a TaKkKe I MPEIOCTABICHUS PECYPCOB MO TPEOOBAHUIO.
3.1.400ecneuenne kauecTBa oocayxnpanus (KO)

Takue cepBUCH, KaKk CEpPBUCHI BBIIOJHEHHUS 3aJad W CEPBUCHI Tepeaadu
JTaHHBIX, JIOJDKHBI OOECHeuMBaTh COTJIACOBAHHOE KadecTBO  OOCITY)KHBaHWS.
OcHOBHBIE M3MEPEHHUsI KayecTBa OOCITY>KMBaHUS BKIIOYAIOT, HO HE OTPaHUYMBAIOT,
JOCTYITHOCTh, OC30MAaCHOCTh W IPOM3BOJUTEIBHOCTh. TpeOOBaHHUS IO KAYeCTBY
00CITy>KMBaHUS JIOJDKHBI OBITh BRIPAKEHBI B U3MEPUMBIX BEJIHUNHAX.

TpC6OBaHI/I}I 110 00eCIICUeHUIO KauecTBa O6CJ'Iy}KI/IBaHI/I}I BKJIFOYAIOT.

1) Cornamenne 00 ypoBHe o6cayxuBanus. KO H0DKHO OBITH TIPEICTaBICHO
JOTOBOpPaMH, KOTOPBIE YCTAaHABIMBAIOTCS ITyTEM IEPErOBOPOB MEKIY MOTpeOUTEIeM
CepBHCa M €ro TOCTaBIIMKOM 10 Hadvaja BBITIOJHEHUS cepBuca. JlOKHBI OBITH
MPEIOCTABIICHBI CTAHIAPTHBIE MEXAHU3MBI JJIsI CO3/IaHUS U YIIPaBJICHUS JOTOBOPAMHU.

2) Ilonyuenme TpeOyeMoro ypoBHsS oOcayxuBanus. Ecim cornamenue TpeOyer

MOJIYYCHHUSI YPOBHSA OOCITY)KHBAHUS, PECYPCHI, HUCIOIb3YEMbIE CEPBHCOM, JOJIKHBI
OBITh HACTPOCHBI TakKUM o0Opa3oMm, uTOOBl coxpaHuTh TpeboBanus KO. Takum
o0Opa3oM, TpeOyIOTCsI MEXaHU3Mbl KOHTPOJISI 32 KaueCTBOM OOCTY)KUBaHUs, OIEHKU
WCIIOJI30BAaHUSI PECYPCOB W IIJIAHUPOBAHUS W PETYIUPOBAHMS HCIIOJIH30BAHUS

peCypcoB.

3) Ilepememenune (Murparms). JloJpKHAa CyImIECTBOBATH BO3MOXKHOCTH IEpEMEILCHHUS

BBITIOJTHSIEMBIX CEPBUCOB WJIM TPHUJIOKEHUW IJIT HACTPOWKK pabouell 3arpy3ku C
LEJIBI0 YBEJIIMUCHUS! TPOU3BOIUTEIHOCTH WA JOCTYITHOCTH pecypca.
3.1.5BbInosiHenue 3aaa4
Heobxoaumo obecnieunTh ympaBisieMOCTb CUCTEMOWM C LIENbIO BBIMOTHEHUS
paboT, OIpeIe/IeHHBIX MOJIb30BaTeNeM (3a7au) Ha MPOTSKEHUU BCETO KHU3HCHHOTO
1uKIiIa. JIOJKHBI OAIepKUBATHCS Takue (YHKIMH, KaK TJIaHUPOBAHKE, TIOITOTOBKA,

yhnpaBlieHHE 3aJaHusIMU W 00paboTKa UCKIIOUYeHU. Takue QYHKIUU JOJIKHBI
7
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paboTaTh BO BCeX CiIydasx, B TOM YHCIE, KOT/Ia 3ajjauya pacupeaenserca Ha 00bIoe
KOJIMYECTBO PA3HOPOJIHBIX PECYPCOB.

TpeOGoBanus, ¢GopMupyemMble CEpBUCAMHU BBINOJIHEHUS 3a/ad, BKJIIOYAIOT
CJIeIyIOLIEe:!

1) [lopnepkka pa3nuMyYHBIX THUIOB 3adad. I[OJI}KHO MOAACPKUBATLCS BBIIIOJIHCHHC

pa3IMYHBIX THIIOB 3aj]la4, BKJIFOYas MPOCThIC M CIIOXKHBIC 3a/1a4M, TaKHE KaK MOTOK
3aJJaHui ¥ COCTaBHBIC (CIIOKHBIC) CEPBUCHI.

2) YrupaBieHue 3agadyaMu. CYH_ICCTBCHHa BO3MOXHOCTb YIIpaBJICHUA 3adddYaMH Ha

OPOTSHKEHUM  BCErOo JKM3HEHHOTO IMKJIA. 3aJayd  JOJDKHBI  MOAJEPKUBATh
uHTep(deiichl yrpaBieHus. OTH HUHTEpPPeichl AOMKHBI padoTaTh € Pa3IMYHBIMU
TUIIAMU TPy 3a7ad (T.€. MOTOKaMH 3aja4, MacCHBaMH 3ajad). TpeOyIoTcs Takke
MEXaHU3Mbl KOHTPOJISA, KaK OT/EIbHBIX LIAroB BBIMOJHEHUS 33Ja4l, TaK U CEPBHCOB
«OpKECTpa» Wi «xopeorpaduu» (T.e. KOHTPOJIb B3aUMOJICHCTBYIOIIHUX MTPOIIECCOB).

3) Peectp (rpaduk) BoimosHeHus. TpeOyeTcss BOBMOKHOCTh COCTABJICHUS PaCIUCAHUS

BBITIOJIHEHUSI W COOCTBEHHO BBIMOJHEHHUS 3a7ad, OCHOBAaHHAs Ha alpPHOPHOU
uH(boOpMaIIMK U TEKYIIEeH 3arpy:KeHHOCTU pecypcoB. Takxke TpeOyercs: peanu3anus
MEXaHHU3MOB, o0ecreunBaroIIuX CO3aHHe peecTpa 3a/a4y MEXIY
aIMUHUCTPATUBHBIMU JIOMEHAMH, HA OCHOBE MCIIOJIb30BaHUS MHOXKECTBA PEECTPOB.

4) Ob6ecneyenue pecypcamMu. ABTOMATH3alMs CJIOXHOIO IIpolecca IMOATOTOBKH,

UCIIONIb30BaHUsl M KOoH(purypupoBanus pecypcoB. JlomkHa ObITh oOecriedeHa
BO3MOXHOCTh aBTOMAaTHYECKOT'O UCIIOJIb30BaHUSl TPeOyeMbIX MPUIIOKEHUEM
pECypcoB U UX KOH(MUTYpUpOBaHUE, €CIM HEOOXOAMMO H3MEHEHHE CpPEeJIbl
BeimostHeHUsT (OC W MPOMEXYTOYHOTO TMPOTPAMMHOTO  OOECIIEUeHUs)  JUIs
HOJTrOTOBKU CpeJibl, TpeOyeMol I BhIMONHEHUs 3a1a4n. JlomwkHa ObITh o0ecrieueHa
BO3MOXKHOCTh JUIS TPENOCTABICHHUS JIIOOBIX THIIOB PECypcoB (HE TOJIBKO

KOMITBIOTEPOB, @ U CETEBBIX PECYPCOB U PECYPCOB JTaHHBIX).

3.1.6/lanHble
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Bce Oompmiemy umcimy oOmacteil Haykw, TEXHUKA W Oum3Heca TpeOyeTcs
s deKkTuBHBIA JOCTynm K OOoJbIIMM oObeMaM JaHHBIX B PaCHpElesIeHHON cpene.
MHorue 13 HUX HYXIAIOTCSl TaKKe B MOJICPKKE COBMECTHOTO HCIIOJIb30BAaHUS U
UHTETPAlMU PACIIPECIICHHBIX JaHHBIX, HApUMep, Jis oOecredeHus JOoCTyna K
uHpOpMaLnKU, XpaHslehdcs B 0a3ax NaHHBIX, KOTOpPHIE YIPABISIOTCS HE3aBHCHUMO
ApPYT OT Ipyra, ¢ COOTBETCTBYIOIIMMH T'apaHTUSAMU OE30MAaCHOCTH. APXUBHUPOBAaHHUE
JTaHHBIX ¥ YIPaBICHUE JAHHBIMH SIBIISIOTCS HEOOXOMMBIME TpeOoBanusMu. B ['pun-
cpede MOJKHO OBITh YIPOIIEHO CO3JaHHE MPUJIOKEHHWH, OPUEHTHPOBAHHBIX HA
00paboTky nmaHHBIX. HeoOXoaumo caenatb WX YCTOWYHMBBIMH K W3MEHEHHSM B
IETEPOreHHOMU Cpele.

TpeboBanus, HEOOXOIUMBIE 11 CEPBUCOB JIAHHBIX, BKIIOUYAIOT CJICIYIOIIEE:

1) Coenmdukanus TOJIWTHKK W YIOPaBJICHUA. B03MOXHOCTH CHEIUPHUITUPOBATH
MOJIMTUKH SIBJSIETCS KIIOUOM K Pa3BUTHIO CaMOYMPABISAEMbIX, MacIITa0UPYyEeMBbIX,
s¢dextuBHbIX AaHHBIX B ['pun-cucreme. [loauTHKKM BAMSIOT HA apPXUTEKTYPY
cucteMbl. [IpuMepsl 3TOTO BKITIOUAIOT CHENU(UKAIINN, ONPEACTISIONNE, KTO MOXKET
NOJIYyYUTh JOCTYNl K JaHHBIM, KOIJla JaHHble OyayT 3aTpeOOBaHbl, Kakue
npeoOpa3oBaHus JOMYCKAIOTCS C JaHHBIMH, SBJISETCS JIM  HCIOJb30BaHUE
HKCKJIIO3MBHBIM, Kakasi TpeOyeTcs MPOU3BOJUTENBHOCTh M JAOCTYIMHOCTH, CKOJBKO
pPECYpCOB MOTYT OBITh HCIOJIb30BaHbI, KaKO€ Pa3pelieHO B3aUMOJEHCTBUE MEKIY
KOIUSIMH JTAHHBIX, IPYTUE TI0I00HBIC OTPAaHUYCHUS.

2) XpaHWIUIIA JaHHBIX. XpaHI/IJII/IHIa JAaHHBIX - 3TO AHCKOBBIC, JICHTOYHBIC U MHOTHUC

ApyTrUe CUCTEMBbl XpaHEHHs JaHHBIX. OOLEeynoTpeOuTeNbHbIe HHTEP(PEHCH! TOKHBI
MOJJIEPKUBATh O0ECIICUeHNE XpaHEHUs!, YIPABIECHUS KBOTaMH, KU3HEHHBIM LIUKIOM
Y CBOWCTBAMHU, TAKUMU KaK IIM(PPOBAHUE U YCTOMUUBOCTD.

3) Hoctyn x nanabM. Tpebyercs mpocToit 1 3pQEeKTHBHBII TOCTYN MOIb30BaTENeH K

pa3IM4YHBIM THIAM JaHHBIX (TakKMX Kak ©0a3bl JaHHBIX, (aiyibl, MOTOKH,
MHTCTPUPOBAaHHBIE W OOOOIICHHBIC JaHHBIC), OOECICUYUBACMBIN MOCPEICTBOM
omHooOpa3Horo  Habopa  uWHTEpHENCOB, HE3aBUCHUMBIX  OT  (PU3UUYECKOTO

pacCIoJIOKECHUA HIIN HJ'IaT(i)OpMLI, IIyTEM a6CTpaKTHOFO OImnCaHuA OCHOBHBIX
9
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uH(POPMALMOHHBIX pecypcoB. Takke  TpeOyrOTCS MeXaHM3Mbl ISl pabOTHI
uHTEp(eiicoB ansl CyliecTByIoleH HHPPACTPyKTypbl 0€30MacHOCTH, WIIH, €CIH
TaKoBasi OTCYTCTBYET, JUIsI KOHTPOJS MpaB JOCTyHNa Ha pAa3IMYHbIX YPOBHSX
JeTanu3aluu.

4) Ilepenava naHHbIX. TpeOyeTcs BBICOKas MPOIMYCKHAs CIIOCOOHOCTh Tepeaayu

JaHHBIX, HC3aBHCHMO OT (I)I/I?)I/I‘{CCKI/IX anI/I6YTOB HCTOYHHUKOB MW IIPHUCMHHUKOB
JaHHBIX, KOTOpas, IIpH HCO6XOI[I/IMOCTI/I, MOJKCT MCIIOJBb30BaTb COOTBCTCTBYIOIIHC
OCOOCHHOCTH 3THX MCTOYHHUKOB U IIPUECMHHKOB. I[OJ'I)KHa MOAACPKUBATLCA 1I€peCaada
0alTOB THIIA «KTOYKa-TO4YKa>», a TAaKXKEC 0oJiee CIIOKHBIE CXEMBI nepcaaun, KOToOpbIC
MOT'YyT O6CJ'Iy)KI/IBaTB MHOXKXCCTBO KOHCYHBIX TOYCK U COXPAHATb CCMAHTUKY JTaHHbIX.

5) VmpariieHue pacrnojokEHWEM JaHHBIX. OTH CEPBHUCHI YIPABIAIOT (U3NYCCKUM

pacrojoKeHueM  JaHHbIX. B I'pua-cucreMe  NOMKHBI  MOANEPKUBATHCS
MHO>ECTBEHHBIE METO/bI, JAIOIINE BO3MOXKHOCTD I0JIb30BATEIAM I10JIy4aTh JOCTYII
K JaHHBIM B KOHKPETHOM MECT€, COIVIACHO TpEeOOBaHUSAM IIOJUTHKU Kak
II0JIB30BATENs, TAK U PECYpCa TaHHBIX.

6) OOHOBJICHUE JIaHHBIX. XOTS HEKOTOPBIE PECYpPChl JAHHBIX JOCTYIHBI TOJIBKO IS

YTCHUAI, MHOTI'HC, cClIn HC OOJIBLIIMHCTBO ) MMpcaOoCTaBJIAOT HCKOTOPbIM
IMOJIB30BATCIIIM IIPUBUIICTUH, ITO3BOJIAIOIINC OOHOBIISITH JaHHBIC. B FpI/I,Z[-CI/ITCMC
AOJKCH CYIICCTBOBATh MCXAaHNU3M obecrnieueHUs CpEacTB O6HOBJICHI/I}I, ITO3BOJIAIOIINX
MoAACPKUBATL JOJDKHOC COIJIACOBAHWC NAHHBIX B CJIydac, €CJIM K3IIMPOBAHHBIC WJINU
CKOIMIMPOBAHHBIC JaHHBIC OBLIN U3MCHCHBI.

7) YcroWunMBOCTh NaHHBIX. JlaHHBIE OJKHBI OBITH 3aIUIICHBI B COOTBETCTBUHU C

YKa3aHHOW MONUTUKOWU. CBSI3b JOKAJIBHBIX JIAHHBIX C KX METaJaHHBIMU TaKKe
JTOJDKHBI OBITh 3alllUIIEHBI COTJIACHO ¢ COOTBETCTBYIOIIECH MONMUTUKON. J(OomkHA OBITh
oOecrieueHa BO3MOKHOCTh HCIIOJIb30BAaHUS OTHOM W3 MHOTHX BO3MOYKHBIX MOIEJIEN
YCTOMYHUBOCTHU JJAHHBIX.

8) O0benMHeHUe TaHHBIX. [ pHrI-CUCTeMa JT0JKHA MTOAIEPKUBATh MHTETPALIUIO JTaHHbBIX

IJI1 TCTCPOTCHHBIX M PACIIPCACIICHHBIX JTaHHBIX. FeTeporeHHHe JaHHBIC BKIOYAKOT

JaHHBIC, OPraHU30BAHHBIC B COOTBCTCTBHM C PA3JIMYHBIMKU CXCMaMM M OdHHBIMHU,
10
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XpaHSAIIMMUCS €  HWCIOJB30BAaHMEM  PA3IMYHBIX  TEXHOJOTWH  (Hampumep,
pensuoHHbIe, 00bIuHBIE (haiiibl). Bee 31O TpeOyeT Hamu4usi BO3SMOXKHOCTH TTOMCKA
HEOOXOIUMBIX  JaHHBIX YHU(UIUPOBAHHBIM 00pa3oM B TETEPOr€HHBIX U
pacnpesieieHHbIX HMH()OPMAIMOHHBIX pecypcax M BbIOMpaTh COOTBETCTBYIOIIMIA
dbopmar oTBera.

3.1.7be30nacHOCTH

besomacHoe ympaBneHue TpeOyeT KOHTPOJS JOCTyma K yCiIyram 4epes
HaJIe)KHbIE MPOTOKOJBI O€30MaCHOCTH M B COOTBETCTBUHM C MPHUHATON MOJUTHKON
6e3omacHoct. Hanmpumep, noiayyeHne NpUKIaIHbIX MPOrpaMM M 3ammyck ux B ['pua-
cpene MOXeT TMoTpeboBaTh ayTeHTU(UKAIMKM U aBTopu3auuu. Kpome TOroO,
COBMECTHOE HCIIOJIb30BAHUE PECYpPCOB IMOJIL30BATENSIMU TpeOyeT HaJH4uusi KaKoro-
HUOYIb BUAAa MeXaHu3Ma wu3osuu. Kpome Toro, HeoOXOIMMBbI CTaHIApTHBIC
MeXaHU3Mbl 0€30IaCHOCTH, KOTOpbIe MOTYT OBITh HAmpaBieHbl Ha 3amuTy [pun-
CHCTEM, MyTeM IOJJEPKKU OE€30IMacHOT0 COBMECTHOTO HCIIOJIb30BAaHUS PECYpPCOB
MEX1y aJIMUHUCTPATUBHBIMHU IOMEHAMH.

TpeboBanus 0€30MaCHOCTH BKIIFOYAIOT !

1) AyreHTuduKaNmiO U aBTopr3anui. TpedyroTcs MEXaHU3Mbl ayTCHTH(DHUKAIIH, T1eITh

KOTOPBIX  MACHTUDUIIMPOBATh HMHIAWMBHUIYAJIbLHOI'O TIOJNB30BATENIsI U CHAelaTh
BO3MOKHBIM yCTaHOBJICHHE TPEOYyEMbIX CEPBUCOB. [ puI-cucTeMa J0JKHA CJIeI0BATh
TpeOOBAHUAM MOJTUTHKN 0€30MaCHOCTH KaKIOTO JOMEHA, a TakK)Ke, BO3MOXKHO, OyeT
BBIHYKJICHA BBISCHITH TOJIb30BATEIILCKUE IMOJUTUKU OE€30MaCHOCTH. ABTOpHU3ALIUS
JIOJKHA BKIIIOYATh PAa3IMYHbIE MOJIENIA KOHTPOJISL JOCTYIA U UX peaTu3alliu.

2) MHoxecTBeHHbIE HMH(DPACTPYKTYphl 0e30macHOCTH. PacrpeneicHHbIE Olepanuu

npeanonaraeT HeoOXOAUMOCTh HMHTErPalli M B3aUMOJEHCTBUA C HECKOJIbKUMHU
uHppacTpykTypamu Oe3omacHOCTU. ['puna-cucteme HeoOXoaumMa BO3MOXKHOCTD
MHTETPallii ¥ B3aUMOJICHCTBHS C CYIIECTBYIOIIMMHU apXUTEKTYpaMU U MOJAEISIMU

0€30IaCHOCTH.

3) Pemenus 6e3onmacHocTn mepumerpa. [Ipum HEOOXOAUMOCTH PECYpChl MOTYT OBIThH

JOCTYIIHbI 4Yepe3 TpaHullbl opraHu3anuii. ['pua-cucreme TpedyeTcs HaaUdue
11
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CTaHJapTa U MEXaHU3MOB 0€30MaCHOCTH, KOTOPbIE, C OJHOM CTOPOHBI, MOTYT OBITH
MCIOJIb30BaHbl Ui 3allUThl OpPTaHU3alUl, C APYroil - MO3BOJSAT OCYLIECTBIATH
B3aUMOJEHCTBUE MEXAY JAOMEHaMu Oe3 yuiepba A JIOKaJbHBIX MEXaHHU3MOB
0€30MacHOCTH, TaKUX KaK TMOJUTHKA OpaHAMay’pa U TMOJUTUKA OOHapyKEeHUs
BTOP>KEHUM.

4) Uzonsums. JomkHBI OBITH OOECHEUSHBI pa3lIMYHbIe BHUIBI W3OJSAIHMU, HaNpuMep,
M30JISIMS TIOJIb30BaTeNIeH, M30JSIIMS BBITMOJIHEHUS, W30S MEXITY COJIEPKUMBIM,
IpeyIaraéMbIM B paMKax oAHOM I'pua-cuctemsi.

5) HenerupoBanue. TpeOyroTcss MEXaHU3MBI, KOTOPBIE MTO3BOJISIOT JEIETUPOBATH MTPaBa

JOCTyIa OT IIOJIb30BAaTEJIEW CEepBHCAMU K IIOCTaBIIMKAM JTUX CEPBUCOB. PuHck
3710ynOTpeOJICHUsT EJIETUPOBAaHHBIMU MPAaBaMU JIOJDKEH ObITh CBEAEH K MUHUMYMY,
HaIlpyuMep, IyTeEM OrpaHUYEHUs NIPaB, NEPEIAHHBIX TOCPEIACTBOM JIEJIErMPOBAaHUS Ha
3aMJIaHUPOBAHHYIO paOd0Ty U OTPaHUYEHUS JJIMTENBHOCTH UX CYIIIECTBOBAHMUSI.

6) OOMeH noauTHKaMu O6e3onacHOCT. [ToTpeduTenu u MOCTaBIIMKH CEPBUCOB JODKHBI

HUMCTb BO3MOXKHOCTb AHMHAMHWYCCKH 0OMEHUBATHCS I/IH(bOpMaLII/Ieﬁ O ITIOJIMTHKAaX
6630H8.CHOCTPI, YTOOBI YCTAaHOBUTL IIYTEM IICPEroBOPOB KOHTCKCT 0e30macHOCTH
MCIKAY HUMMU.

7) OGHapyxeHUe BTOPYKEHHMIA, 3aIlluTa U Oe3omacHas apropusanus. J[si oOHapy eHus

¥ UICHTU(DUKAIMY 37I0yoTpeOIeH it (B TOM YHcie IeHCTBUS BUPYCOB) HE0OX0IuMa
MOIIIHAsl CUCTEeMa MOHHUTOPHHTA. [ 3alUThl KPUTUYECKH BAXKHBIX 00JAcTe WM
¢byHKIMH HEOOXOIUMO CYIIECTBOBAHHE BO3MOXHOCTH MEPEMEIIEHUs dTUX 00sacTei
JUIS OTBOJIA OT HUX aTaKH.

3.1.8YMeHblIeHHE CTOMMOCTH A/IMUHUCTPUPOBAHUS

CnoxHnas CTPYKTypa aIMUHUCTPUPOBAHHUS KPYITHOMACIITaOHbIX
pacnpeieIeHHbIX TeTePOreHHBIX CUCTEM YBEIUYMBAET aJMHUHHCTPATHUBHBIC PACXOIbI
M pUCK OIIMOOK, BBI3BAHHBIX 4eJoBedeckuM (QakTopom. Tpelyercss moaaepikka
aBTOMAaTH3allMd  AJMMHUCTPATHUBHBIX  3aJad M  yCTOMYMBOE  YIpaBICHHE

BUPTYaJIbHBIMH PECYPCAMH.

12
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Jlisa aBTOMaTu3auuu KOHTpoist ['pua-cuctembl TpeOyeTcsl ympaBieHHE Ha
OCHOBE TOJHUTHK, OPraHU30BAaHHOE TaKUM OOpa3oM, YTOOBI OHO COOTBETCTBOBAJIO
LEeJsIM OpraHu3alldd, KOTopas HCIOoNb3yeT pecypebl I'pua-cucremsl. llomutuku
MOT'YT CYIIECTBOBAaTh HA KAXKJIOM YPOBHE CHCTEMBI. OT MNOJIATHK HHUKHETO YPOBHS
(MOHUTOPUHT pECypcoB) A0 IMOJUTHUK BBICOKOTO YpOBHs (ympaBiieHHE OW3HEC-
npoueccamu). TlonuTHKa MOXKET OXBAaThIBATH JOCTYITHOCTh M TPOHM3BOAMTEIHLHOCTh
pecypcoB, 0€30MacHOCTb, MJIAHUPOBAHUE U OPOKEPCKYIO NEATEIbHOCTb.

MexaHu3Mbl YIPaBIEHUSI COJIEPKUMBIM TPWIOKEHUH MOTYT OOJIErYuTh
3aMyCK, HAaCTPOMKYy M OOCIy)KHBAHHME CJOXKHBIX CHUCTEM IyTeM CHelu(pHUKAIUN U
yOpaBleHUs Bce HHPOpMAIMell, CBA3aHHON C TMPUWIOKEHHEM, KaK €IWHBIM
agorudyeckuM OjokoM. Takoil moaxona Mmo3BOJIET aAMUHHCTpATOpaM MOAAEpPKUBATh
KOMITOHEHTHI MPUIIOKEHHS HaJISKHBIM 00pa3oM, Jake He UMesl CTIeIUaIbHbIX 3HAHHM
O NPUJIOKEHHUSX.

HeoOxoaumbl MeXaHU3MBI OIpenesaeHus. MpoOieM HKCIUTyaTalud, 4YTOObI
aJIMMUHHUCTPATOPbl MOTJHM OBICTPO pAcClO3HABaTh W YCTPAHATh BO3HUKAIOIINE
pOOJIEMBI.

3.1.9MacmrtaéupyemMocTb

Kpynnomacmrabnas I'pun-cpena  MokeT  co3gaBaTh — JIONOJIHMUTEIbHBIE
IPEUMYILIECTBA, HAIPUMEP, PE3KOE COKpALICHUE BPEMEHHU, 3aTpayMBacMOro Ha
IIOJIy4YECHHE pe3ysibTaTa IIyTEM MCIOJIB30BAHUS OIPOMHOIO KOJIMYECTBA PECYPCOB,
JOCTYNHBIM Oyarosiapsi HOBBIM cepBHCaM. TeM He MEHee, KpyHnHOMaclITaOHbIE
CHUCTEMBbl MOTYT TMPEICTaBIATh MPOOJEMBbl, TaK KaK OHH TPEABSBIAIOT HOBBIC
TpeOoBaHuUs K HUHPPACTPYKTYpE YIPABICHUS.

ApXuTEKType yIpaBiIeHUs HEO00X0JMMa BO3MOXXHOCTb MAaCIITAOMPOBAHMS
TBICAY PECYPCOB PA3JIMYHOM IPUPOIBI. YTPABICHUE AOJDKHO BBINOJHATHCA KAaK B
UEPAPXUYECKUX CTPYKTYpPAX, TaK U B CTPYKTYpPaX «TOYKA-TOUKA.

TpebyroTcst ~ MeXaHU3MBl  BBICOKOIIPOU3BOJMUTENBHBIX  KOMIIBIOTEPHBIX

BBIUMCIICHUM JJIA HaCTpOﬁKH N OIITUMHU3AINHN BBIIIOJIHCHUA TMAPAJUICIIbHBIX 3aaa4 JJIs

13
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TOTO, YTOOBI YBEJIWYUTH MPOU3BOJUTEIHLHOCTh KaK BBIYMCIMTEIHHOTO MpOIecca B
L[EJIOM, TaK U ONTUMU3UPOBATH OJJTUHOYHBIE BEIYMCIICHUSI.
3.1.10PabdoTocnoco0HOCTH

Bricokass paboTOCOCOOHOCTh YacTO JOCTHTAETCS TYyTeM HCIOJIh30BAHUS
JIOPOTOr0 OTKA30yCTOMYMBOIO OOOPYIOBAaHUS WM CIOXKHBIX KIIACTEPHBIX CHUCTEM.
Tak kak 1151 MPeJOCTaBICHHS CEPBUCOB MH(GPACTPYKTYPhI OOLIETO JA0CTYyNa MIUPOKO
ucnonp3yrTcs UT-cuctembl, BO3pacTarOUIee YHUCIO TAaKUX CUCTEM JOJKHO HMETh
BBICOKMH ypoBeHb paboTocnocobHocTu. Tak kak I'pua-TexHosoruu odecrneynBaroT
MPO3PAYHBIN JOCTYN K HMIMPOKOMY Ha0Opy PECYpCOB, KaK MEXIY OpraHU3alHSIMHU,
TaK W BHYTPH OpraHMU3alliii, OHU MOTYT OBITh HCIOJH30BAHBI B KadeCTBE
CTPOUTEIBHBIX OJIOKOB MpH peaju3aluyd CTAOWIbHOW, BBICOKOHAEKHON CpEeIbl
BBIMOJIHEHUA 3a1ad. Ho BBUAY TreTeporeHHoro xapakrepa [ pua-cucrew,
CYILECTBYIOIIME BHICOKOHAJIEKHBIE CUCTEMbI BBIHYKJIEHBI UCIIOJIb30BaTh OTJIEIbHBIC
KOMITOHEHTbI C 0OJbIUM (HJIM BOOOINE HEMPEICKAa3yeMbIM) CPEJIHUM BpPEMEHEM
peMoHTa (BOCCTaHOBJIEHHEM pabOTOCHOCOOHOCTH), YTO MPEICTABISET COOOM
CJIOXKHYIO TIPOOIeMy.

B Takou cnoxxHOM cpene ABTOHOMHBIM KOHTpPOJb, OCHOBAaHHBIM Ha
COOTBETCTBYIOIIEH MOJIUTUKE U JUHAMUYECKOM PACIPEIEICHUN PECYPCOB, SBIISETCS
OCHOBOM IS CO3/IaHUSI CUCTEM BBICOKOM TMOKOCTU U BOCCTAHOBJICHHUS.

HeoOxomumbel  MeXaHM3MBI  BOCCTAHOBJICHWS TIOCJIE€ aBapwWH, KOTOPbHIC
MO3BOJISIIA ObI OBICTPO U A(DPEKTUBHO BOCCTaHABIUBATH PabOTOCIIOCOOHOCTH I 'pujI-
cCpelnsl B cllydae MPUPOAHOW WIIM TOMOTeHHOW (denoBedeckuit (akTop) aBapuw,
UCKIIIOYasi TE€M CaMbIM JJIMTEIbHOE OTCYTCTBHE palOThl CEpBHUCOB. Tpebyrorcs
pOLEeypbl aBBTOMAaTUYECKOTO BOCCTAHOBJICHUSI CUCTEMBI U BBITIOJHEHUS YAAJIEHHOTO
pEe3epBUPOBAHUS TAHHBIX.

MoryT noTpeboBaThCSd MEXaHU3Mbl YIpaBieHUs COOsIMH, OOecreyrBarolIre
COXpaHEHUsl BBHINOJIHAEMBIX 3a7ad Mpu cboe B paboTe pecypca. ITH MEXaHU3MBI
HEOOXOAMMBI JJIT MOHUTOPWHTA, OMpPENeNieHHus COOEB W JMArHOCTUKHA TPUYUH UX

BO3HUKHOBEHHUS. JKelaTelbHO TakkKe HaJudue aBTOMATUYECKOIO YIIpaBJICHUA
14
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cOOSIMH C MCTIOJIB30BAaHUEM TAKUX TEXHOJIOTHM, KaK BOCCTAHOBJICHUE C KOHTPOIHHOM
TOYKH.

3.1.111IpocToTa MCNOJIH30BAHNSI U PACIIHPAEMOCTH

Ecin »T0 HE0o0X0AuMMO, MOJL30BaTElb JOJDKEH MMETh BO3MOXKHOCTH
UCI0JIb30BaTh [ pua-CUCTEMY BHE 3aBUCUMOCTH OT €€ CJIIOKHOCTH.

Hackonpko 3TO BO3MOXKHO, MHCTPYMEHTapWi, NEUCTBYIOIIMH COBMECTHO C
00BEeKTaMU BPEMEHU BBITIOJIHCHHUSI, IOJDKEH YIPABJISATh CPENIOM ISl TIOJIb30BATEINS U
NpEeAOCTaBIATh TOJIe3HbIE CBOWCTBA Ha JKelaeMoM ypoBHe. HeoOGxoaumocTh
MIPOCTOTHI UCTIOJIB30BAHUSI MOKET OBITh OOBSICHEHA CYIIIECTBOBAHUEM ' MPOJIBUHYTHIX
MOJb30BaTENC, HMEIOIIUX PECYPCOEMKHE TMPUIIOKEHUS, KOTOPhIE MOTYT
noTpeboBaTh, B YAaCTHOCTH, B3aMMOJICMCTBUS C CHCTEMaMH HHM3KOTO YpPOBHS.
[ToaTOMy a1 KOHEUYHBIX NOJIB30BATENCd JOJDKHA CYIIECTBOBAaTH BO3MOXKHOCTH
BBIOOpA YPOBHS, HA KOTOPOM OHH XOTEJH Obl B3aMMOJICMCTBOBATh C CUCTEMOM.

HeBo3MoxHO 3apaHee MpeackazaTh BCE MHOTOYHCIECHHBIE M Pa3HOOOpa3HbIE
MOTPEOHOCTH, KOTOphIE OYAyT HMMETh TNoJib3oBaTenu. [lodTOMYy, MEXaHU3MBI H
MOJUTUKNA JOJDKHBI PEAIM30BBIBATHCS MPU TMOMOIIM PACIIMPSEMbIX W CMEHHBIX
KOMITOHEHTOB, YTOOBI TIO3BOJIUTH | pUA-cHCTEME C TEUCHHEM BPEMEHHU Pa3BUBATHCS U
IIO3BOJIMTH I10JIL30BATEISIM CO3/1aBaTh CBOM COOCTBEHHBIE MEXAHU3MbI U ITOJUTHKH B
COOTBETCTBHUM C KOHKPETHBIMU moTpeOHOCTAMH. Kpome Toro, OCHOBHBIC
KOMITOHEHTBI CHCTEMBI CAMU JIOJIKHBI ObITh PACITUPSAEMBIMU 1 CMECHHBIMH.

3.2.Peanu3zaumus cBoiicTB I'pua-cucrem

Peasm3zanms cBoucTB [ pua-cUCTEMBI OCYIIECTBIAETCS TOCPEACTBOM CEPBHUCOB.
CepBuc (cmyx0a) mpeAcTaBisseT CcOOOH  HEKOTOpPOe  CIEIUATM3HUPOBAHHOE
nporpaMMHoe obecrieueHue, padoTarollee Ha KOHKPETHOH ammapaTHoi miatdopme,
M BBITIOJIHSIONEE 00pabOTKy 3ampOCOB TOJIB30BATEINsI, KAcCAIOUMIUXCS TOro Habopa
3a/1a4, KOTOPBIA OOCTyXKHMBaeTcs JaHHBIM cepBucoM. B I'pua-cucremax cepBHCHI
MOTYT OBITh MCMOJIb30BaHbl KaK OJWHOYHO, TaK M CIEIHaIbHO 00pa30BaHHBIMHU
Habopamu. B 3TOM cMBbICTie CEpPBUCHI MPEACTABISIIOT COO0N «CTPOUTENBHBIE OJIOKM,

KOM6I/IH3HI/II/I KOTOPLIX MOI'yT PCaIM30BbIBATh TC HUJIM HHBIC CBOMCTBA rpH,Z[-CHCTCM.
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B xaxaom cepBuce mpobiemMa HHTEporepabeaTbHOCTH PEIaeTCs Ha TPEX YPOBHIX —
TEXHUYECKOM, CEMAaHTUYECKOM M OPTaHU3aLUOHHOM.

K TCXHUYCCKOMY VPOBHIKO OTHOCATCA 3adaydu BBaHMOHCﬁCTBHH cEepBHCa C

MpOrpaMMHO-aMNIapaTHON MiIaTGopMoid, Ha KOTOpOil OH pasmenieH. Peub umer 06
uHTepdelicax HU3KOro ypoBHs, 00€CEUNBAIOIINX B3aUMOIEHCTBHE NOJB30BATENS U
CEpBHUCa OCPEACTBOM COOTBETCTBYIOIINX CTAHAAPTU30BAHHBIX IIPOTOKOJIOB.

CeMaHTUYECKUM YPOBCHb OTPaAXACT TC MCXAHU3MbI, KOTOPBLIC HUCIIOJIIB3YIOTCA

CepBHCAMH JUIS YCTAaHOBJICHHUS B3aMMOJCHUCTBHS KaKk MEXKIy coOoi (KiaacTepsl
CEPBHCOB), TaK U C MOJIb30BaTEIAMU. J[JIs1 pemeHus Takoi 3a1aun HeoOX0 MM 0OMEeH
uH(popMaImen Mexay CepBUCAMHM, KacaloleHCcss KaueCTB CEPBUCOB, BCTYITUBIINUX BO
B3aUMO/IEICTBHE:

- CEepPBUC JOJKEH MPEJOCTAaBUTH MH(GOPMAIIMIO O BHITIOJHIEMBIX MM 337a9ax B
dhopme, JOCTYIMHOM JIJIsl aHaK3a JIMOO0 MOJIb30BaTeNeM, JIM0O APYTUM CEPBUCOM.

Ha opranu3alimOHHOM YPOBHE oOecrneueHue HHTCpOHCpa6CHBHOCTI/I CTPOUTCA

Ha OCHOBE aJMUHUCTPATHUBHBIX JIOTOBOPEHHOCTEH MEXIy OpraHU3ANUSIMU —
yuacTHUKaMu ['pun-cucrembl. @akTUYECKU, C TOUYKHU 3pEHUSI pabOThI CEpBHUCA, PEUb
UIET O peajn3aliyd TPABOBOM CTOPOHBI BO3MOXXHOCTU TMPEAOCTABICHUS YCIYyT
IPYror CTOPOHE.

Takum obOpazom, nmpodiiemMa HHTEPONepadbeIbHOCTH JI0HKHA OBITH pelieHa s
KQKIOT0 CepBHCAa, KOTOPBIH HUCHOB3yeTcsl (MM MOXET OBITh HCIIOJIh30BaH) IS
peanu3aunu CBOMCTB ['pua-cucrem.

Kak yxe ObIJI0O OTMEYEHO, OCHOBHBIE CBOMCTBA [ pUA-CHCTEMBI pean3yrOTCs
yepe3 HaOoOp cepBUCOB. Bce TpeOyeMble CEpBUCHI MOXKHO CTPYNIHUPOBATH MO UX
(bYHKIIMOHAILHBIM KaueCcTBaM CIIeAyroImuM odpasom [3].

1) Cepsuchkl uHbpacTpyKTYpbl. CepBUCH 3TOW TpyHmIbl 00ECIEUYnBaIOT

BHYTPEHHIOIO 1EIOCTHOCTh ['pua-cucrembl. OHM pelIalOT 3aJauyd BHYTPEHHEU
0€30MacHOCTH, CO3/IaHUs U YIIPABJIEHUS IPOCTPAHCTBOM UMEH PECYpPCOB, MOAACPKKU

CHUCTEMBbI OITMCAHUS COCTOSIHUS pecypca.

16



XYPHAII PAONOINIEKTPOHUKW, N 12, 2012

2) CepBuchl ynpapieHus BbioHeHHeM. CepBUCH YITPABICHHSI BBIMIOJTHEHUEM

obOecreunBalOT OOHapyxkeHue B ['pua-cpese MOAXOIAIIETO I MPETbSIBICHHOTO
MOJIb30BATEIEM 3aJlaHKsl Pecypca, BBIMOIHSIOT BBIACICHHE BBIOPAHHOTO pecypca,
MOJITOTABIIMBAIOT €r0 K 3alyCKy NPHIOKEHUS, OOCCICUNBAIOT HHHUIIHAIU3AIINIO
Hpoliecca BHITOJHEHHS U YITPABICHUE UM.

3) CCDBI/ICLI YIIpaBJICHUA JaHHBIMH. Ot CCPBHUCBI HMCIIOJB3YIOTCA JIA

oOecrieueHrs TEpEeMEIIeHHs] MAacCHUBOB JAHHBIX MEXKAY OTICIbHBIMH PECypCamH,
00paOOTKM 3arpocoB, BBHIIOJHEHUS OOHOBIIEHUS JAHHBIX, a TakXke OOBEAMHEHUs
JaHHBIX, PA3MEIICHHBIX Ha TeorpaduyecK pa3IejIeHHbIX pecypcax.

4) CepBHUCBHI _YIpaBICHHs _pecypcaMu. JTa rpymmna oObeJAHHSIET B cede

CEpPBHUCHI, KOTOPBIC UCTIOIB3YIOTCS JIJISl YIPABICHHS: a) COOCTBEHHO (PM3UYECKUMHU H
JOTHYECKUMH pecypcamu; 0) pecypcamu, yxe oObeanHeHHbIMU B [ pua-cucremy, ¢
TOYKHU 3pEHUS JOCTyIa K 3TUM pecypcam Mojb30Bartels; B) uHGpacTpykrypoit ['pun-
CUCTEMBI.

5) Cepsuchl 6e3onacHocTr. CepBUCH ATOH TPYIIBI HCIOIB3YIOTCS IS

oOecrnieueHuss 0€30MacHOCTH B paMKax BHpTyaHBHOﬁ opraHm3aliii — IIOCTaBHIMKA

YCIHYT.

6) CepBuchl _ camoymnpaBieHus. JlaHHbIE CEPBUCHI PEATU3YIOT 3ajady

NOJJIep)KaHUsT  IEJOCTHOCTH [ 'puia-cucteMbl TP MUHMMH3AIMU  3aTpaT Ha
BOCCTAHOBJICHHUE CHCTEMBI TIOCNIe COOEB, MPOBEACHHE TUATHOCTUKU CHUCTEMBI B
LIEJIOM.

7) Wudopmanmonnsie cepBUChl. OCHOBHAsI 3aj1a4a CEPBUCOB ITOW TPYIIIIHI

CBOAMTCS K pealu3aiii MeXaHu3Ma Tepenadyn nHGOpMaIMh O CBOMCTBAX pecypca
(co CTOpOHBI TIOCTAaBIIMKA YCJIYyr) M O CBOMCTBaX 3amaHusi (CO CTOPOHBI

oTpeOHTEs).

3.3 00mmii BUI MoaeIu
Wcxons w3 omucaHHBIX BHINIE CBOWCTB ['pum-cucteMm m HaOOPOB CEPBHUCOB,

HEOOXOJUMBIX JJISI UX peaau3aiii, MOXHO MPEIJIOXKUTh CICAYIOIIMN BUJl MOJEITU
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paccmatpuBaeMbix cucteM (Puc.1l). Ha atom prucyHKe 1o ocu abCIuCC epevrcCIeHbI
IpyNmbl CEPBUCOB, OOECIEeUMBAIONINX peanu3anuio cBoicTB ['pua-cpensl. [lo ocu
OpAMHAT  TMpPEJCTaBIEHbl TPU  YPOBHS  TEXHUYECKHH, CEMaHTUYECKUH U
OpraHM3aIMOHHBI HHTEporepadbeabHOCTH cepBUCOB. 1[I0 TpeTbeMy HampaBlICHUIO
nepevrciaeHbl CBOMCTBa [ pua-cucTeMsl.

[IpennoxxeHHasi MOJEb JISKUT B OCHOBE METOAMKH CO3/aHUSI CTaHAAPTOB U
npoduseil, Mpu3BaHHBIX PEUINTHh MPOOJIEMYy HHTEpPONEpadbeNTbHOCTH B CHUCTEME. Ha
NIEPBOM JTare BHIOUPAIOTCS M NMPU UX OTCYTCTBUU Pa3padaThIBAIOTCS CTaHIAPTHI IS
UCIIONIb3yeMbIX cepBUcOB. [lanee dopmupytorcs mnpodunu, o0ecrednBaromye
OMHCaHue TpyIi cepBrucoB. Cleayomuil mar npeanoiaraeT pa3padoTky npoduei,

OIIMCBIBAIOMIUX p€alnu3alliuiO KaXKJ0T0 13 CBOMCTB FpI/I,Z[-CI/ICTCMBI.
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3akilouenue

1. IIpennoxkeH NMOAXOJ K MOCTPOCHUIO MOJENb OTKPBITOM ['puii-cucremsl, B
KOTOpOM KaXJAOMYy CBOMCTBY ['pul-CUCTEMBI TPUBOJUTCS B COOTBETCTBHE
ompenenéHHas ycayra Wil Tpymma yCiIyT ¢ y4€TOM YPOBHS HHTEPOIIEPaOeTbHOCTH.

2. Tloctpoena Mojenb, KOTopas CIY>KUT OCHOBOM BbIOOpa U pa3pabOTKU
CTaHIAPTOB U TOCTPOECHHUE npoduie, HampaBJIeHHBIX Ha oOecrnedyeHue
uHTEeporepadenbHOCTH [ pUI-CUCTEMBI.

3. IlpennokeHHbIM TMOAXO0 W MOJCNIb H3JI0KEHBI B pa3pabOTaHHOM HaMH
npoekre ['OCT P «udopmanmonnsie TexHomoruu. Moxenb oTkpsiToil ['pua-

CHUCTCMBI».

Pa6orta nognep:xana [Iporpammoii [Ipesuanyma PAH Ne 14 u rpantom POOU
Ne 12-07-00261a.
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