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BBepneHue

Pe3epBHOEe KOMMUPOBaHME - 3TO NPOLECC CO3[AaHNA KOrepeHTHOW (HEMPOTNBOPEYNBOIA)
KOMWUM AaHHbIX. Pe3epBHOE KONMPOBaHME CTaHOBUTCA BCe Bosiee BaXKHbIM Ha (hoHe
3HAYUTENIbHOr0 yBeNn4yeHna obbeMa AaHHbIX B KOMMNbIOTEPHON MHAYCTPUK. HeKoTopble
nccnenoBaHMsa NoKasbiBaOT, YTO B Ban»Kanwimne Heckonbko net byaeTt co3gaHo 6onblie
NaHHbIX, YEM 3a BCIO UCToputo YenoBeyecTBa! O4eHb NHTEPECHO CPAaBHUTb YBEJIMYEHMNE
€MKOCTW NOACUCTEM XPaHEHUSA AaHHbIX C 6osiee N3BeCTHbIM POCTOM MJIOTHOCTU
TPaH3UCTOPOB B 3JIEKTPOHHbIX KOMMOHEHTaxX. 3akoH Mypa riacuT, 4To KOJIM4eCcTBO
TPaH3UCTOPOB Ha eANHULLY NJIOWAAN 3NIEKTPOHHbLIX MUKPOCXEM yABanUBaeTCs Kaxkable 18
MecaueB. AHaMTUKN NpeanonaratT, YTO POCT 06bEMOB NOACUCTEM XPAHEHUS AaHHbIX
HaMHOro obroHsieT 3akoH Mypa 1 06beMbl XpaHUAWLL, yABaNUBAOTCSA 3HAYNTESIbHO
ObicTpee, 4eM 3a 18 mecsueB.

Pe3epBHOEe KONMMpOBaHME MPOBOANTCA MO pafy NMPUYMH, KOTopble 0b6bIYHO onpaBabIiBalOT
WHBECTULMW, BNIOXKEHHbIE B COOTBETCTBYOLWEee obopyanoBaHme. OCHOBHas Lesb co3aHus
pe3epBHbIX KON - 3To obecnevyeHne rapaHTUPOBAHHON AOCTYMNHOCTU AaHHbIX. YeM
Ba)KHee MOCTOSAHHbIN JO0CTYN K AaHHbIM, TeM 6onblue nHBecTuunn notpebyeTcs.
Hanpumep, ogHa 13 NonyasapHbIX METOAUK pe3epBHOr0 KONMPOBaHUSA 3aKl04aeTcs B
3epKasibHOM KOMMPOBaHUN ANCKOB, MPU KOTOPOM KaXkaas onepaumsa 3anmcu
aybnnpyeTtca ona BTOPOro AMCKa, 4YTO rapaHTUpyeT AOCTYNHOCTb AaHHbIX MPU OTKa3e B
paboTe nepBoOro Ancka.

KpoMe Toro, apxmBmpoBaHue faHHbIX MPOBOANTCS AN BbIMOJHEHNSA Pa3/INYHbIX
KOpnopaTMBHbIX TpeboBaHMN, NpN KOTOPbLIX AaHHbIe He A0/HKHbI ObITb 06513aTeNbHO
AOCTYMNHbIMW MTHOBEHHO, HO MOTyT ObITb 3aTpeboBaHbl Mo3aHee. B Takmnx cny4vasax
AOCTYMNHOCTb AaHHbIX A0/KHaA 6bITb 06ecnevyeHa B Te4eHne pa3yMHOro nepuoga
BPEMEHU, KOTOPbIN N3MepaeTCcs B Yacax, AHAX WU Headensax.

Pe3epBHble KOMUW MHOr A NUCMONb3YIOTCA OJ1S NepeMeLLeHns AaHHbIX, Hanpumep, npu
CO3[aHUN YAaNeHHOro LileHTpa XpaHeHUs OaHHbIX B APYroM reorpayeckom pernoHe.
Takom Xe NMpuinHomn byneT nepeHoc AaHHbIX Ha HOBOE arnnapaTHoe obecrneyeHue nnu,
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4YTO C/Iy4YaeTCs pexxe, Ha ApYyryto cepBepHyto niaaTpopmy.

Buabl pe3epBHOro KONMpPoOBaHUA

Pe3epBHOe KONUMpoOBaHUe Ha ypoBHe ¢pansos

B oaTOM TuUne pe3epBHOro KONMPOBaHUSA NMporpamMma pes3epBnpoBaHUA NOJib3yeTcs
ycayramm onepaynoHHoun n gpannoson cuctem. O4HO U3 NPENMYLLLIECTB 3aKJ/l04aeTCs B
3(hpheKTMBHOCTN BOCCTAHOB/IEHNSA KOHKPETHOro annia nnm Habopa cannos. Ewe ogHo
npenmMyLLecTBo COCTOUT B BOSMOXXHOCTU OLHOBPEMEHHOIro foCTyna K (hannam co
CTOPOHbI OMepaLMoOHHON CUCTEMBI U MPUSIOXKEHNIN, KOrA4a NPOBOAUTCA pe3epBHOe
KonMpoBaHwue.

He obolunock 34eck, BrpoyeM, 1 6e3 HenocTaTKoB. Pe3epBHOE KOMMpoOBaHMe
BbIMNOJIHAETCS A0/blle, 0COBEeHHO MO CPaBHEHMIO C pe3epPBHbLIM KOMNMPOBAHUEM Ha YPOBHE
obpa3a. Ecnum npoBoanTcs konmpoBaHue 60bLIOro KomyecTsa HeboNbLIKX (Halinos,
Harpy3ka Ha onepauunoHHYI0 U (halnNoBYI0 CUCTEMY NPU AOCTYyNe K MeTadaHHbIM
KaTaJZIOroB MOXXET 0Ka3aTbCs 3HA4YUTENbHON. KpoMe Toro, cyllecTByeT npobnema
OTKPbITbIX (haisioB, koTopas, bblfa onucaHa paHee.

Ewle oAVH HeJoCTaTOK CBA3aH € be30nmacHOCThIO. OTa NpobniemMa BO3HUKAET BHe
3aBUCMMOCTM OT MeToa COo3aHns pe3epBHON Konun (Ha yposHe obpa3sa nan anna) n
3aKJ/it04aeTCcsa B TOM, YTO pe3epBHOE KOMNUpPOBaHUeE BbINOJIHAETCA Ha NpaBax y4eTHON
3anncu agMMHUCTPaTopa Nau ornepaTopa pe3epBHOro KONMUPOBaHWUSA, a He NoJib30oBaTens.
9TO eANHCTBEHHbIN CNOCOO BOCCTAHOBUTL (halibl pa3siIMyHbIX NOJib30BaTesie B Xo4e
04HOM onepaunn BOCCTaHOBNEHUA. HeobXo0AMMbIM YCNIOBNEM ABJIAETCA KOPPEKTHas
HacTpoMKa MeTafaHHbIX hansioB, HarNnpuMep, CNUCKOB yNpaBseHNs AOCTYNOM N OaHHbIX
0 BNagenbuax annios. PeweHne npobnemol TpebyeT nogaep>XKm o CTOPOHbI API
hannoBom n onepaunoHHON CUCTEM, YTO HEOBXO0ANMO A1 HACTPOMKM MeTadaHHbIX Mpun
BOCCTaHOBJIEHUWN OaHHbIX U3 pe3epBHON Konnun. KpomMe TOro, npuio>XeHmne pesepsHoro
KOMNMPOBaHUA N BOCCTAHOBJIEHNA OOJIXKHO KOPPEKTHO MCMNOJIb30BaTb NpefoCTaB/IeHHbIe
BO3MOX>XHOCTM.

Pe3epBHOe KONUMPOBaHME Ha YPOBHE NPUJIOXKEHMUS



B 3TOM cny4ae pe3sepBHOe KOMMpOBaHME U BOCCTaHOBJIEHME OaHHbIX BbIMOJIHAETCA Ha
YPOBHe npuioxxeHus, Hanpumep Microsoft SQL Server nnn Microsoft Exchange..
Pe3epBHOe KonMnpoBaHWe NpPoBoanNTCA € nomoulbio API, npenocTtaB/ieHHOro
npunoXxeHnem. B naHHOM cny4vae pe3epBHasa KONMa COCTOUT 13 Habopa annos un
06beKTOB, KOTOpble POPMUPYIOT COCTOSAHME CUCTEMbI Ha onpenesnieHHbI MOMEHT
BpeMeHn. OcHoBHas npobnema 3akJo4aeTCsa B TOM, YHTO onepauun pe3epBHOro
KOMMPOBaHUA N BOCCTAHOBJIEHMSA TECHO CBA3aHbl C NMPUJIoXKeHNEM. ECnn € BbIXO4O0M
HOBOIO MPUIoXXeHnsa naMmeHnTca APl unn yHkumm y>xke cyuectsytowero API,
AOMUHNCTPATOPY NPUAETCA NepexoanTb K HOBOWN BEPCUU NMPOrpamMmbl pe3epBmpoBaHuS.

NonHoe pe3epBHOEe KONUpoOBaHue

Mpn nonHOM pe3epBHoM konmposaHuu (full backup) nonHbIn Habop annos Nau
06bEKTOB, a Tak>Xe CBA3aHHble C HUMN MeTaAaHHble KONMPYIOTCA Ha HOCUTESb
pe3epBHON Konuu. NpenmyLecTtBo COCTOUT B TOM, YHTO UCMNOJIb3YyeTCA TOJIbKO O4UH
Habop HocMTenen ona BOCCTAaHOB/IEHUS B C/lyHae OTKa3a B paboTe cncTemsl.
HepocTaToK 3akto4aeTcs BO BPEMEHM KOMMPOBAHUSA, TaK KakK KOMMPYIOTCA BCE AaHHbIE.
NonHoe pe3epBHOE KOMMPOBaHME YacTO BbIMOJIHAETCHA Ha YPOBHE AMCKOBOro obpasa nan
Ha ypoBHe 6J10KO0B.

OnddpepeHumnanbHOe pe3epBHOE KONMUPOBaHUe

Mpn ondpdepeHumnanbHOM pe3epBHoM konnposaHuu (differential backup)

APXUBUPYIOTCHA BCE M3MEHEHUSA, KOTOPbIE MPON30LWIN C MOMEHTA NMOCNeAHEero rnoJiIHoro
pe3epBHOro KonmpoeaHud. Tak Kak anggepeHumnasibHbie pe3epBHble KoM MoryT
co34aBaTbCA Ha ypoBHe obpa3a nnm Ha ypoBHe pannos, 3TOT Habop nsmMmeHeHun byaeT
npencTtaBnsaTb cobon Habop N3MEHUBLLUUXCA ANCKOBLIX 610KOB (O/19 pe3epBHOW KONUK Ha
ypoBHe obpa3a) nam Habop namMeHMBLLINXCA hannoB (N5 pe3epBHON KOMUN Ha YPOBHE
hannos). OCHOBHOE NpenmMyLLecTBO AnddepeHLnanbHOro pe3epBHOro KONMpoBaHMS
COCTOMT B 3HAYNTENIbHOM YMEHbLUEHUN BPEMEHWN KOMNUPOBAHUA MO CPABHEHWUIO C MOJIHbIM
pe3epBHbLIM KonuposaHnem. C opyron CTOpPOHbI, BOCCTaHoBAeHMe nocne cbos 3aHMMaeT
bonbwe BpeMeHn. BoccTaHoBneHMe nocsie cbos notpebyeT nposeneHnsa AByx onepayumn
Mo BOCCTAHOBIEHMIO AaHHbIX. B xooe nepeon 6yayT BOCCTaHaBAMBATbCA OaHHbIE U3
MOJIHOM pe3epBHOWN KOMWUK, a BO BPEMS BTOPOWN - flaHHble 13 anddepeHumnanbHomn
pe3epBHOMN KOMUN.



Mpn NCNoNb30BaHUN HEJOPOruUx NOACUCTEM XpPaHeHUs OAaHHbIX AnddepeHumanbHoe
pe3epBHOE KOoNMpoBaHMe Ha YpoBHe (paJloB NPUMEHSAETCA B TexX C/lydasx, Korga
NPUI0XKEHNSA CO30at0T MHOXKECTBO HEDONbLLNX (haIOB U NOCSe CO30aHNSA NOJIHOMN
pe3epBHON KOMUN MEHSAIT HeKoTopble alsibl. B TO )Ke BpemMa Takoe pe3epBHOe
KOMMUPOBaHUE He MPUMEHSETCS, €CNIN XXECTKUN ANUCK NCMNO0JIb3YyeTCa NPUIOXKEHUSAMU
ynpasneHusa 6a3zamMm faHHbIX, KOTOPbIE MOCTOAHHO BHOCAT HeboblUne N3MEHEHNSA B
orpoMHble hannbl 6a3 gaHHbIX. TakuM obpa3om, Npu pesepBnupoBaHUN Ha ypoBHe harina
OyneTt co3paHa Konusa uenoro ganna. Npumepom Takom NporpamMmmbl CyXUT Microsoft
Exchange, koTopas NOCTOAHHO CTPEMUTCA BHOCUTb HEBO/IbLLUNE U3MEHEHUSA B OFTPOMHbIE
annbl 6a3 gaHHbIX.

NHKpeMeHTHOe pe3epBHOe KOoNMUupoBaHUue

Mpn NHKpPEMEHTHOM pe3epBHOM KonuposaHumn (incremental backup)

APXUBUPYIOTCHA TOJIbKO U3MEHEHNA C MOMEeHTa nocsiegHero noJiHoro uin
AnddepeHUnanbHOro pesepsBHOro KonnposaHma. O4eBMAHO, 4TO 3TOT BN Pe3epPBHOro
KonupoBaHuA TpebyeT MeHbLUe BPEMEHU, TaK KaK Ha pe3epBHbIN HOCUTESb He
KOMMpPYOTCA hansibl, KOTOPbIE HE N3MEHUINCb C MOMEHTAa CO34aHNs NnocsiegHen NosHomn
nnu nobaBo4YHOW pe3epBHON KONMUU. HegoCcTaTKOM 3TOro MeToa ABJIAeTCH
ANNTENbHOCTL Onepaumn BOCCTaHOBEHNA nocsie cbos, TakK Kak OHO BbINOJIHAETCS C
rnomMouibio Habopa N3 HECKONBbKNUX HOCUTENEN, COOTBETCTBYIOLLMX NOCAeaHEN NOJHOMN
pe3epBHOMN KOMUN N HECKONIbKUM 0,00aBOYHbLIM pe3epBHbIM KOMUAM.

B c/iy4ae oTCYTCTBMSA CTApPLUUX MoAeseil NoACUCTEMBbI XpaHeHus fobaBoYyHoe pe3epBHoe
KOMMPOBAHWE BbIMNOJIHAETCS MPU N3MeHeHUN nnn nobaeneHnn pa3nyHbix Habopos
dannos. Mpn NCNoNb30BaHUN CTAPLLUNX MOAesen NOACUCTEMbI XPAaHEHNS MOXKET
npuMeHaTbCs nobaBoYHOE pe3epBHOE KOMNMpoBaHMe Ha OCHOBE 6/10KOB, Tak Kak B 3TOM
c/lydae OoCTyneH A0CTaTO4YHbIN 06beM MeTadaHHbIX AN OEHTUMUKaLnn
N3MeHUBLINXCS 6NOKOB.

CpencrtBa pe3epBHOro KonupoBaHus

EMC



OcHoBHOWN cucTteMon komnaHum EMC asngetca EMC Avamar. 9T0O KOMMJieKCHoe
nporpamMmMHo-anmnapaTHoOe pelleHne asis pe3epBHOro KonMpoBaHUSA 1 BOCCTAaHOBJIEHUSA
OaHHbIX, No3BosiAloWee paboTaTb Kak peasibHbIMU, TakK U BUPTYaJibHbIMU YCTPONCTBaMMN.
NMoppepxmnBaeTcsa PyHKUMA gefyrnankaumum cCerMeHToB nepeMeHHON OJIMHbI, KoTopas
OCYLLLeCTBNASAETCA Ha YCTPONCTBE KAneHTa. NpoBoANTCS ONTUMM3ALMK NMepefadn OaHHbIX
npu paboTe ¢ pa3HbiMKN TUNaMu ceTen. BocctaHoBeHVe NPOU3BOANTCSA 3a OAUH Wwar. B
EMC Avamar Mmo>xeT BbiTb HacTpoeHa paboTa C KOHKPETHbLIM TUMOM NPOrPaMMHOro
obecneyvyeHunsa (Hanpumep, 6azamm gaHHbIX Oracle) n BUpTyasbHbIMKN YCTPpONCTBaMKU. Ons
onTUMM3aALNN yNpaBsieHUA AaHHbIMN NCMNOJIb3YeTCA OOMNOJIHUTEIbHOEe NporpaMMHoe
obecneyvyeHne EMC Data Protection Adviso. OHO aBTOMaTU3NPYyeT MOHUTOPUHI N aHaNn3
pe3epBHbIX KONuin, obecnevymBaeT OTNPaBKY OMOBELLEHN agMUHUCTPaTOpPaM Npu
BO3HUKHOBEHUW pa3/INn4HbIX COBLITUI N MO3BOASAET CO34aBaTb OTYETHI 0 paboTe
pe3epBHOro konmposaHusa. CUCTEMbI pe3epBHOI0 KONMPOBaHUA N BOCCTAaHOBJIEHUSA
OAHHbIX ABAAITCA AOCTATOYHO «FMBKMMU» 1 Npn HEOBXOAMMOCTN MOryT
MacwTabupoBaTbCA 3a CYHET yBEJNYEHUSA ONCKOBOro npocTtpaHcTBa. EMC Avamar Takxe
MOIYyT MHTErpupoBaTbCHA C CMCTEMaMUN XpaHeHnsa gaHHbiXx EMC Data Domain. daHHble
cucTeMmbl npencTassieHbl 60bLION IMHENKON NPOAYKTOB OT HEOONbLLUNX YCTPONCTB
(DD160, DD620), cnocobHbIX XpaHUTb HECKOJIbKO TepabanT, 00 04eHb BONbLLUNX
xpaHnnuuw, (DD990) Ha HeckoNbKo neTabanT.

IBM

B chepe pesepBHOro konnposaHusa koMmnaHusa IBM npeactasneHa npoayktom IBM Tivoli
Storage Manager. 3To NporpaMMHbIN NPOAYKT, KOTOPbIA 3aHUMAaETCH CO34aHNEM
pe3epBHbIX KOMU N yrnpaBJiieHNeM ycTponcTBaMu xpaHeHus. IBM Tivoli Storage Manager
COBMECTMM C BONbLUMM KOIMYECTBOM Pa3/INYHbIX CUCTEM XPaHEHUSA OaHHbIX. OH
obecneymBaeT paboTy B NnokanbHbIX (LAN), rnobanbHbix (WAN) ceTax n pa3BuBatoOLLNXCS
cenyac ceTax xpaHeHusa gaHHbIX (SAN). Tivoli Storage Manager Bkato4aeT B cebs
cpencTBa onsa yaoanéHHOro agMMHUCTPUPOBaHUSA U3 OO0 TOYKM CETU NN Yepes3
NHTepHeT. AODMMHUCTPATOP MOXKET aBTOMaTU3NPOBaTb pPa3/inyHbie 3Tanbl paboThbl
CUCTEMbI pe3epBHOIr0 KONMPOBaHUA N BOCCTAHOBJIEHUSA AaHHbIX 3@ CHET Co34aHus
MOJINTUK XpaHeHnsa. Habop NONNTUK, HACTPOEHHbLIN aAMUHUCTPATOPOM, NO3BONISET He
TOJIbKO MPOBOAUTL LWUTATHbIE onepaunn, HO 1 ONnepaTMBHO pearnposBaTb Ha
BO3HUKHOBEHME pa3/InyHbIX He3anJIaHNPOBaHHbIX CUTYyaL M. 3a CHEeT UCMOJIb30BaHNSA
nepapxmyeckom CMCTEMbI XpaHEHUSA B cucTemMe nog ynpasneHuem Tivoli Storage Manager
MOIYyT NCMOJIb30BaTbCA Pa3JinyHblie TUMblI YCTPOUCTB XpaHeHUs (HanpuMmep, NeHTbl U
«wKecTkme» gucku). Tivoli Storage Manager no3BosaseT NPoBOANTb ONTUMU3ALMIO



XPaHSALWNXCA OAHHbIX 3@ CHET UX CKATUSA, KOHCONMUAALMN U NCMNOJTb30BaHNS
«NHKPEMEHTHOr0» KonnpoBaHus. [1na KopnopaTUBHOIo NporpaMmMHoro obecrneyeHus
(6a3bl 4aHHbIX, 3N1EKTPOHHANA NOYTa) UCNOJb3YIOTCSA AOMNO/HUTENbHbIE KJINEHTHI,
onTuMUsnpyroLne paboTy C KOHKPETHbLIM TUMOM MPUJTOXKEHWA.

Symantec

KomnaHnga Symantec npegocTtaBnseT ABa NPOAYKTa A1 Pe€3epPBHON0 KOMUPOBAHMSA U
BOCCTaHOBJIEHUA AaHHbIX - 3TO Symantec Backup Exe n Symantec NetBackup, koTopble
npenHa3sHayvyeHbl AN paboTbl B CPpeOHUNX N KPYMHbIX CeTAX. [JaHHble NPUIoXXeHUs
BKJItOYalOT B cebs BeCb Habop HEOBXOAMMBIX AN pe3epPBHON0 KONMPOBaHUA YHKL NI
(mepynnankaumsa, aBTomMaTnyeckas Lenesas pernjinkaunsa, Murpauma Mexxay
KoMnbloTepamun, paboTta Cc pusmyeckumMmm n BUpPTYasibHbIMU YCTPOMUCTBaMIK, paboTa B
reTeporeHHom cpefe v T.4.). JaHHble NpoAYKTbl MOryT paboTaTb C pa3iMyYHbIMK
cucTeMaMm XpaHeHus gaHHbiX. OTAe/IbHO CTOUT YNOMAHYTb AOMNOJIHNTESIbHbIE
TexHosormm no paborte C BUPTYasibHbIMU MalUMHAMMN. TEXHONOrNSa BUPTYyaan3aumm
Symantec V-Ray obbeaunHseT B cebe BupTyasbHble N PU3NYECKNE pe3epBHbIE KOMUK U
haeT nosb3oBaTesNIsiM eAMHbIN A0CTYN KO BCEM pe3epBHbIM KonuaMm, Bkodasa VMware,
Hyper-V n pusmnyeckme ycTponcTBa, No3Boassa ObICTPO BOCCTaHAB/NBATbL BUPTYyasibHble
MaLUWHbI, NpUIoXXeHUs, 6a3bl AaHHbIX, hannbl, Nankn N gake oThesbHble 3/IEMEHTbI
npunoXxxeHmnin. BctpoeHHasa TexHonornsa bare metal recovery nossonser
BOCCTaHaB/MBaTb AaHHble Ha 0bopynoBaHUN, OTJIMYHOM OT MCXOLHOr0, U BKJKOYaET B
cebsa hyHKUMIO pe3epBHOIr0 KOMMUPOBaHMA B BUPTYasibHYIO MalinHy (B2V) n
npeobpa3oBaHnNs B BUPTyasbHYO MawunHy (P2V), naBas nosb3oBaTeNsiM BO3MOXHOCTb
BOCCTAHOBUTb OTKa3aBLliune cnctembol B VMware nnm Hyper-V okpyxeHunn. Ana yoobcrtsa
paboTbl C cCMCTEMaAMM pe3epBHOr0 KONMPOBaHUA N BOCCTAHOBNIEHMSA AaHHbIX Symantec
TaK>Xe BbIMNyCTU1a Ha PbIHOK NporpamMMHo-annapaTHble yCTponcTBa Symantec Backup
Exec 3600, Symantec NetBackup 5230. OgHUM 13 NpenMyLLecTB UX NCMOJIb30BaHUA
ABNAETCA MUHUMaAIbHOE BpeMs AJ1A UX pa3BepTbiBaHUA Ha NpeanpuaTun.
YTBEpPXAAEeTCA, 4TO aAMUHUCTPaTOopy NoHagobutca 20-30 MUHYT, 4TOObI YCTPOMNCTBaA
Havann paboTaTb U NOJIHOLEHHO BbINOJIHATL CBOU PYHKLUN.

BbiBOA,



Onepaunun pe3epBHOro KONMPoOBaHUSA 3BOJIIOLNOHUPOBANIN C TOYKN 3peHns TpeboBaHUi
rnosib3oBaTesien U TEXHONOMrUA, NPUMEHSAEeMbIX 419 pe3epBUPoBaHNA OaHHbIX. B
nocnenHee spemMs TpebyeTtca Bce bonee 4acToe pesepBMpoBaHME NHHGoOPMaLUN, NpUyYem
6e3 HapyLleHnsa [oCcTyna NPUIOKEHNN K ANCKy. Onepaunmn pe3epBHOro KONMpoBaHMs
MNPOLLIN NYTb OT N30JIMPOBAaHHOIO Pe3epBHON0 KOMMUPOBaHNSA L0 Pe3epPBHOIro
KOMMPOBaHWUS, BbINOJIHAEMOIO MO JIOKAJIbHOW CETU N B CETAX XPaHEHMA AaHHbIX. OgHON
n3 npobnem, peweHmne KoTopon TpeboBanoCb OT NPUIOXKEHNI PE3EPBHON0 KONMPOBaHUA,
OblN0 KONMPOBaHME OTKPbLITbIX PansoB, A4OCTYN K KOTOPbIM OCYLLECTBASETCH
paboTaloLwmMMn NPUIOKEHNAMMN.

Kpome Toro, NnpuioXXeHus s pe3epBHOro KOnnmpoBaHns Ao/HKHbI obpabaTbiBaThb
MHO>XXeCcTBO API, cneyngunyeckmnx ona passinyHbiX BEPCUN NPUIOKEHUA N OnepaunoOHHbIX
cuctem. Ewe ogHa TeHAEHUMA COCTOUT B pe3epBUPOBAHUN «C ONCKA Ha OUNCK» C
MOMOLLbIO onepaunn co3gaHnsga MOMeHTasIbHOro CHMMKa. PesepsHoe KonnposaHue Ha
MarHUTHYIO JIEHTY NpeBpaLlaeTca BO BTOPUYHYIO omnepauunto, KoTopas nogpasymMmesaeT
KonupoBaHMe OaHHbIX C MOMEHTaJIbHOro CHMMKa ToMa.
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