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This article outlines the principles of virtual storage systems and their features.

HeOpiBanplii TeMm pa3BUTHS COBPEMEHHBIX TEXHOJIOTMH OTKpBIBaeT  OOJbIINE
BO3MOKHOCTH TPAKTMYECKH BO BCeX c(epax uenoBedecKoil nesTenbHOCTH. B 3ToM cMbicie
MPENNPUATHS CUIIBHO 3aBUCAT OT criocobHocTeil cBoux IT-undpactpykryp. OJHUM U3 aclieKTOB
MOSIBJICHUST  3TOM  3aBHCHMOCTH  SIBJISIETCSI  HAKOIUIEHWE  KOJOCCAIBHOIO  KOJUYECTBa
KOpHOpaTUBHONW HMH(OpMAIMK, 4YTO HECET, B CBOIO OYEpEb, ONpPENEIEHHbIE TPYJHOCTU
SKCIUTyaTallui MHQPACTPYKTYypbl-XpaHuiauma. [Ipu 3Tom He crouT 3abbIBaTh, YTO JaXKe Yac
npoctost KMC moxeT 00X0AuThCs B OIpPOMHBIE CYMMBbI YOBITKOB. A KaK H3BECTHO, Jt00O€
IOPEINpUsATHE CTPEMUTCS K TMOBBIMIEHUIO NPUOBUIM M MHUHMMHU3AaLUU u3aepkek. Iloatomy
CHIDKEHHE pacxofioB Ha IT-undpactpykrypy 6e3 morepu e€ GyHKIMOHAIBHBIX BO3MOXKHOCTEN
MOJKET OBbITh OOJBIIMM MHOJACHOPbEM B OOphOE 3a MOBBILIEHHE YKOHOMMUYECKHX IOKa3aTelei.
[losiBieHME BHUPTYaJbHBIX CHUCTEM XpAHEHHUS JAaHHBIX, OECCIIOPHO, NEPCIEKTUBHBIA MYyTh
pazeutua KHMC, 1OCKOIBKY BHpTyaJdbHbBIE XPAaHWJIMINA IIO3BOJSIIOT  OTKAa3aTbCsA  OT
JIOTIOJTHUTEIBHOTO B3aUMOJICHCTBHUS MEXIy CEepBEpaMU U yCTPOWCTBAMU XpPaHEHUS JAHHBIX U
TEM CaMbIM YMEHBIIUTH KOJMYECTBO oOopyaoBaHus. Jlamee paccMOTpUM OCOOCHHOCTH H
MIPUHIIMITBI OPTaHU3AlMY BUPTYAIbHBIX XPAHUIUI JaHHBIX.

Bupryanuzanus naneko He HOBBIM TepMuUH B cepe MHGPOPMALMOHHBIX TEXHOJIOTHH.
[TepBoe ymnomuHanue o0 HelW oTHOcUTca K 1959 romy, korma ¢ MOMOIIBKO 3TOTO TMOHSATHS
00BSICHATIOCH pacIIipeHre BHYTPEHHEH MaMsATH 3a CU€T BHEIIHe. B coBpeMeHHOM ke 3HaueHUH
BUPTYaIM3alUsl CUCTEM XpaHEHUS — 3TO BBICOKAs CTENEHb MHTErpalliil pa3iNdHbIX MOJICUCTEM,
noJMeHa (U3UYECKUX aJpecoB U HOMEPOB YCTPOWCTB JIOTMUECKHMH, ONTUMH3AIMA H
s dexTuBHOE ynpasieHue. OHa MO3BOJSET MPEICTAaBUTh CUCTEMY XPaHEHHUSI Ha YpOBHE OJIOKOB,
4TO JAaET BO3MOYKHOCTh HE MPUBSI3BIBATh JIOTHYECKUE ajpeca OJOKOB K (PU3NYECKUM, PU 3TOM
BCE 9TO MHpPO3payHO Al cepBepa, a 3HA4UUT, He TpeOyerT ero yuactus. MHbIMH crioBamu,
BUPTYaJIU3UPOBAHHOE XPaHWIMIIE IAaHHBIX HE HArpyXaeT CepBep, TaK KaK BCE IIPOLECCHI
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B3aUMOJICHCTBHS ¢ (PU3NIECKUMHU HOCUTEISIMHA HH(POPMAIIUK OCYIIECTBISIIOTCS HAa ypoBHE RAID-
KOHTpoJulepoB. Kak mnpaBwiio, BBIIENAIOT TPU YPOBHSA, Ha KOTOPbIX B paMKax OJIHOU
pacnpeesiEHHON CUCTEMBI BO3MOYKHO peali30BaTh BUpPTyan3alnuio. J[aHHbIE YpPOBHHU MOTYT
OBbITh 3a/1€HICTBOBAaHbl KaK B KOMIUIEKCE, TaK U MOOAMHOYKE, B 3aBUCUMOCTU OT MOTPEeOHOCTEH
cuctembl. PaccmoTpum ux 6osiee moipoOHoO.

1) VYposens cepBepa

Peanuzanus mocpencTBOM CHENHMATM3UPOBAHHOTO MPOTPaMMHOT0 00ecrieueH si, KOTOPOoe
II03BOJISIET ONEPALMOHHOM cucTemMe paboTaTh C BUPTYaJIbHBIM JUCKOBBIM YCTPOMCTBOM (pEabHO
HE CYIIECTBYIONIUM) KaK ¢ (PM3MUYECKU CYIIECTBYIOIIUM JUCKOBBIM YCTpOHCTBOM. Takoil MeTos
MOJXOAUT Ul CUCTEM HAYaJbHOI'O YPOBHSA M MOXKET OBITh MCIIOJIb30BAaH B OJTHOPOJHBIX CETSIX
XpaHEHUs JAHHBIX U JaXKe B Cpefiax, HE SIBJISIFOIINUXCS CETSIMU XPAHEHUS.

2) YpOBeHb KOMMYTaTOpa CETH XPaHCHHs JaHHBIX

[TpencraBisier coboi peann3anyio, O0a3UPYIOIIYIOCS Ha KOMILIEKCE W3 HAaKOMUTEJEH,
KOMMYTAllUOHHOTO OOOpYAOBaHUS M CHELHAIM3UPOBAHHOTO YIPABJISIOIIEr0 MPOrpaMMHOIO
oOecriedeHrss, 4YTO TOBBIIIACT APPEKTUBHOCTH aIMUHHCTPUPOBAHUS, pa3pabOTKu U
9KCIUTyaTallUM CETH XpaHEHWs JaHHbIX B HesoM. Yacto mmenyercs kak «SAN u3 KopoOkm»
(SAN-in-a-box).

3) YpoBeHb CHCTEMbI XpaHEHHS TaHHBIX

Camplii  JIMHAMHYHO  Pa3BUBAIOIIMWCS  THUN  BUpPTyanu3anuu. SBiser  coOoit
JIOTIOJIHUTEIbHOE 00opynoBaHue, Tak HasbiBaeMble SAN-mpuctaBku (SAN-cepBepbl), KOTOpHIE
OTBEYAIOT 3a YIMpaBJICHUE U adCTparMpoBaHUE JAaHHBIX OT MX MecToHaxoxiaeHus. Certu,
coJiepKalie Takoe OOOpYyJOBaHME HA3bIBAIOTCS IyJaMH XpaHEHMs U JIelATCs Ha
CUMMETPHYHBII M accUMeTpu4Hblii. B cBow odvepens cummerpuunbiid myn (In-band SAN
virtualization) comepxuT ympapisolee YCTPOHCTBO MEXKIY CEepBepaMH M HAKOMUTEISIMH
JIAHHBIX TaK, YTO BECh TPa(UK MPOXOIUT UMEHHO Yepe3 Hero. AccumeTpuyHsbii ke myn (Out-of-
Band SAN Virtualization) 6asupyercsi Ha UCIOIB30BAHUU CEPBEpa METAJaHHBIX, [IEHTPAIbHON
TOYKHM JJIsl YIPaBJICHUS, C COXpPAHEHHEM MPSMOI CBS3M MEXAY HAKONMUTENISAMU JaHHBIX U
cepBepamu.

YenoBeuecTBO Bcerja UAET MO MyTH pa3pabOTKU U BHeApPeHUs BcE Oosiee 2P (HEeKTUBHBIX
pemeHnii. He cranu MCKIIOYEHHEM M pacHpelesIEHHbIE BUPTYaJIbHBIE CETH XPAaHEHUS JaHHbIX.
OHU UMEIOT psJ] CEPhEIHBIX MPEUMYIIECTB 10 CPABHEHUIO C TPAAULMOHHBIMU XPAHUIIUIIIAMHU.

1) Bbicokasi pOU3BOIUTEILHOCTb.

BenymuMm (akTopoM NOBBILIEHUS MPOU3BOAUTEIHLHOCTH BUPTYAIU3UPOBAHHBIX CHUCTEM
ABJIAETCS AUHAMMUYECKOE IEpEPACIIPENETICHUE Harpy3Ku. DTOT MEXAHU3M JOBOJIBHO MIPOCT, TEM
HE MEHee, €ro NMPUMEHEHUE 3HAYUTENIbHO YBEIMYMBAET IOKA3aTeIN JUCKOBOM MOJICHCTEMBI
XpaHWJIHUINA.

Tax xak pasnuunble TUnbl RAID-maccuBOB mo-pasHOMY pachlpefensioT Harpy3Ky Mexuay
($U3NYECKUMHU HOCUTEINISIMHU, TO IPOU3BOIUTENFHOCTh BCETO MACCHUBA CBOJUTCS K MAaKCUMalIbHOU
MIPOU3BOIMTENIFHOCTH €ro caMoil HarpyxkeHHo# yactu. Hampumep, RAID 5 u RAID 6 B cBoeit
paboTe UCHOIB3YIOT TUCKU YETHOCTH, KOTOPhIE KOHTPOJIUPYIOT LIETIOCTHOCTh BCel MH(opMaIiu
B paMmkax MaccuBa. [lomyudaeTcs, 4To KOJIMYECTBO OIepaluii BBOJa/BbIBOJIA, KOTOPbIE MO3BOJISIOT
IIPOBECTU JUCKM YETHOCTH, BO MHOIOM IPEOINPENEISAET NPOU3BOAUTEIBLHOCTH MaccHuBa B
uenoM. Buptyanuzanus ke naér abcTtparupoBarbesi OT (PU3MUECKUX HOCUTENEH, TEM CaMbIM,
BUPTYaJbHBIA JIUCK UYETHOCTH «PABHOMEPHO pPa3Ma3aHHBI» MO HECKOJIBKUM (DU3HYECKUM
HOCHUTEJISIM OCYLIECTBIISIET HECPAaBHUMO OOJIblee KOJIMYECTBO ONepaliii BBO/1a/BbIBOJIA, HEXKEIH
peanbHBIi  JUCK YETHOCTH HA OXHOM (U3MUECKOM HOcUTene. B wurTore mnpu paBHBIX
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xapakTtepucTukax éMkoctd U tuna RAID, BUpTyalbHBII HOCUTENb 3HAUYUTENBHO MPEBOCXOAUT
¢u3nyeckuil Mo NPOU3BOAUTEIBHOCTH. bosiee TOro, ymeHbllleHHE HAarpy3KM Ha KOHKPETHBIE
¢u3nveckre HOCUTENH BEAET K YBEIMUYCHHIO UX PEcypca, a KaK CIEICTBUE IMOBBIIIAET BPEMs
CIIy’KObl HOCHUTEJEH, UTO CHMKaeT M3JEepKKM Ha mnojnepxanue |T-undpactpykrypsl. Taxoke
BO3PACTaeT BEPOSTHOCTh 0€300JIE3HEHHOTO BOCCTAHOBJICHHUS JAWCKOBOW IOICHCTEMBI B Clydae
0TKa3a, MOCKOJIbKY Ha OJJTHOM (PU3MYECKOM HOCHUTEJIE HaXOAUTCS JIMIIbL Majlasi 4yacTb TpeOyeMoi
JUTSL BOCCTAHOBIICHUSI HH(POPMAITUH.

2) YuporiéHHoe yrnpapJeHUeE.

BaxHoii 1 oueHb ynoOHOM 0COOEHHOCTBIO SIBISIETCS MMPOCTOE YIPABICHUE BUPTYaAIbHBIM
XPaHWIHUILEM JaHHBIX. AJIIMUHHCTpaTopaM OoJiee He TpeOyercssi paboTaTh HEMOCPEACTBEHHO C
¢usnveckoil cocrapistomeld MWHPPACTPYKTYPhl XpaHWiauma. /ocTaTo4HO JUIIb C TOMOIIBIO
CIELUAIU3UPOBAHHOIO  [IPOrPAaMMHOTO  OOECIEYEeHUs] OIlEepUpOBaTh CO CBOWCTBAMHU U
HAcCTpOMKaMu CUCTEMbI. TeM cambIM HcCY€3aeT HEOOXOIUMOCTh BBIIOJHEHUS KaKUX-JIMOO 3ajau
B PY4YHOM PEKUME, TO €CTh CHU)KAETCs YesloBeuecKuil (paktop.

3) Jlunamuveckoe paciiupeHue.

OueHp yacTo naxe ¢ yuéToM paboThl TEXHOJIOTHH NEeAYIUIMKALUU U CKAaTUs BbIICIIEHHOE
[0/l ONpENENEHHbIE HYXAbl JUCKOBOE IPOCTPAHCTBO JOCTUrAeT HAMOJHEHUs, OJM3KOro K
MaKkCUMaJlbHOMYy, YTO TpeOyeT yBelauueHus umeromeiics ¢&émkoctu. B Takom ciydae
BUPTYaJIU3UPOBAHHOE XPAHWINLIE MO3BOJISET, U3MEHUB IAapaMeTPhl HACTPOEK YIPABIISAIOLIEIO
IIPOrpaMMHOI0 00OecleueHus, HajleTy YyBEeJIMYUTh HeoOxonumyro &émkoctb. Kpome Toro,
paciirpeHre EMKOCTH BO3MOYXKHO aBTOMAaTH3UpPOBaTh, HACTPOUB COOTBETCTBYIOILME YCJIOBHS B
JJIEMEHTAaX YIPaBJICHUS.

HecomHeHHO BUpTyanu3alus XpaHEHUs JaHHBIX — YHUKaJIbHasl TEXHOJIOTHUS, CIIOCOOHAs
Kap/IMHAIBHO M3MEHUTh KM3Hb YEJIOBEYECTBAa, OTKPHIB I KaXAOro OBICTPBIA JOCTYN K
oonpioMy o0BEMY uHpopmanmu. Ho, Ha MO#l B3MIsIA, 3TO TMEPCIEKTHUBA OJIMKAUIIETrO
Oynymero. Ha naHHbIE MOMEHT MOJOOHBIE XpaHWIMINA SBISIOTCS MPEPOraTUBON KPYMHBIX
KOMIIaHUH U OpraHu3aluii, CHOCOOHBIX MO3BOJIUTH ce0€ KYNUTh U COAEpPkKaTh, JINOO apeH0BaTh
BUpTyalbHYIO | T-uH(pacTpykTypy. B 11060M cityuae pa3BUTHE TEXHOJIOTUI HE CTOUT Ha MECTe,
U BKyIE€ C TEXHOJIOTMEH BUPTyalIM3allUM XpaHEHHWE MU JOCTYN K MH(GOpMAalMU CTAHOBSATCS
JeleBiie, ObIcTpee U MPOoLIe ¢ KaXIbIM JHEM.
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