OceanStor Dorado cepun 8000 V6 n 18000 V6
Bepcusa 6.x u V700R001

OnucaHue npoaykra

Bepcus 15
Hara 2025-06-30

HUAWEI TECHNOLOGIES CO., LTD. HUAWEI



Copyright © Huawei Technologies Co., Ltd., 2025. Bce npaBa 3aliuLleHbl.

BocnpousseaeHune unu nepegava 4aHHOro AOKYMEHTa Unm kakon-nmbo ero Yactu B nobon dopme un
nobbiMu cpeacTsamm 6e3 npeaBapuTENLHOrO MMCbMEHHOMO pa3pelleHns komnaHun Huawei Technologies
Co., Ltd. 3anpeLueHa.

ToBapHble 3HaKu

QD

HUAWEI U MPOYME TOBApHbIe 3Hakn Huawei ABMATCA TOBapHbIMM 3Hakamu KoMmnaHun Huawei Technologies
Co., Ltd.

[Ipyrvie ToBapHble 3HaKM 1 KOMMepPYeCcKe 0603Ha4YeHUs], YNIOMSIHYTbIE B JAHHOM [OKYMEHTe,
npuHagnexarT ux BnagaenbLam.

MpumeyaHune

MprobpeTeHHble N3genust, yCnyr n yHKLMOHarbHbIE XapakTEPUCTUKN YCTaHaBNMBAOTCS JOTOBOPOM
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3asBneHusa

Cpok cnyx0bl npoaykra

MonoxeHnss Huawei o cpoke cnyxbbl npogykta pernameHtupytotca Product End of Life Policy. C
NONNTMKOM MOXHO O3HAKOMUTLCS Ha BeB-cTpaHuLe:

https://support.huawei.com/ecolumnsweb/en/warranty-policy

YassumocTtu

MonoxeHnst Huawei 06 ynpaBneHun ysa3BUMOCTAMU perynupytotcs aokymeHTom Vul. Response Process.
C nonuTMKon MOXHO 03HaKOMUTLCH Ha BeB-CTpaHuLe:

https://www.huawei.com/en/psirt/vul-response-process
Mudopmanmio 06 ysi3BUMOCTAX MOXHO NOCMOTPETbL Ha BEG-CTpaHuLUe:
https://securitybulletin.huawei.com/enterprise/en/security-advisory

MNpepBapuTenLHO ycTaHOBIEHHbIE LM poBbIe cepTUdUKaTbI

Lncdposble ceptudmkatel, NpegBapuUTeENbHO YCTaHOBMNEHHbIE HA YCTPOMCTBax Huawei, perynupyroTcs
aokymeHToMm Rights and Responsibilities of Initial Digital Certificates on Huawei Devices. C nepeyHem
MOXXHO O3HaKOMMWTbCA Ha Beb-CTpaHuLe:

https://support.huawei.com/enterprise/en/bulletins-service/ENEWS2000015789

JlnueH3noHHoe cornaweHne ¢ KOHeYHbIM Morfib3oBaTerieM MnporpaMmHoro obecneyeHus
Huawei Enterprise

HacTtosiwee cornaweHne sBNSETCA NUUEH3NOHHBIM COrMaleHneM C KOHEYHbIM MNofb3oBaTenem
nporpammHoro obecneveHnss Huawei, 3aknioyeHHbIM Mexay Bamu (hrsmyeckoe unu ropnanyeckoe nmuo)
n komnaHuen Huawei. Ucnonb3ys nporpammHoe obecneveHve Huawei, Bbl NpUHUMaETe MNOMNOXEHUsI
AaHHoro cornatweHuns. C cornaleHmemM MoXHO 03HaKoMUTbLCS Ha BeB-cTpaHuue:

https://e.huawei.com/en/about/eula

XXU3HEHHbIN LMKN AOKYyMEHTaLMmn Ha NpoAayKTbl

YKusHeHHbI LMK gokymeHTauun Huawei gns nocnenpogaxHoro obcnyxmBanust perynmpyetcs Product
Documentation Lifecycle Policy. C nonMTukon MOXHO 03HaKOMUTBLCS Ha BEG-CTpaHuLe:

https://support.huawei.com/enterprise/en/bulletins-website/ENEWS2000017761
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OceanStor Dorado cepwuit 8000 V6 u 18000 V6
Bepcus 6.x u V700R001
Onucanue NpoayKTa O noKyMeHTe

O OoKymMmeHTe

B paHHOM JOKyMeHTe NpuBOAMTCS MHAOPMAaLMS O NO3ULMOHNPOBAHNM YCTPOWCTBA,
€r0 KIMYEBbIE N TEXHUYECKME XapaKTEPUCTUKM, CLIEHAPMM UCNOMNb30BaHWs,
apxuTekTypa, TpeboBaHus K cpee YCTaHOBKM, COOTBETCTBME CTaHAapTam u
cepTudmnkaumnsa cuctem xpaHerusi gaHHbix OceanStor Dorado 8000 V6 n Dorado
18000 V6.

B CJ'IG,CI.leU.I,GPI Tabnuue nepevyncrieHbl Mmogenn NnpoaykTtoB, KOTOPbIM COOTBETCTBYET
cogepXXmmoe AaHHOro AOoKyMeHTa.

Mogenb npoaykTa Bepcus npoaykTa

OceanStor Dorado 8000 V6 6.0.0
6.0.1
6.1.0
6.1.2
6.1.3
6.1.5
6.1.6
6.1.7
6.1.8
V700R001CO00
V700R001C01
V700R001C10

OceanStor Dorado 18000 V6

LleneBasi ayautopus

[loKyMeHT agpecoBaH Ans crneayLwmux rpynn noaen:

e  CneumanucTbl CNy0bl TEXHUYECKOWN NOAOEPXKKM
e  CneumanncTbl MO TEXHNYECKOMY 0BCINY>KNBAHMIO

CumBOnbHbIe 0003HaA4YeHus

B cne/:lywu.l,eﬁ Tabnuue npueegeHbl CUMBOJbI, UCNOJMb3yeMble B JaHHOM OOKYMEHTE.
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Onucanue npoaykra

O noKyMeHTe

CumBon

OnucaHue

A OMACHOCTb

MoTeHUManbHas ONacHOCTb C BbICOKOW CTEMEHbIO pUCKa,
npuBoasiLLas B criy4ae HecobnoaeHns TeXHUKM 6e30nacHOCTH K
CcepbesHbIM TpaBMaM UM YernoBEeYEeCKUM KepTBaMm.

lMoTeHumanbHas onacHOCTb CO CpG,EI,HGVI CTeneHbio pucka,
KOTOpaaA MOXEeT nNpuBecTu B Cliy4ae HecobnaeHNsa TEXHNKN
©esonacHocCTH K Cepbe3HbIM TpaBMaM Uinn 4enoBe4yeCknm
XepTtBaMm.

/A BHUMAHVE

MoTeHUManbHas ONacHOCTb C HU3KOW CTEMNEHbI0 pUCKa,
npuBoasiLLas B criy4ae HecobnoaeHns TeXHUKM 6e30nacHOCTH K
TpaBMaM He3HaYUTENbHOWN UMW CPeaHen CTENEHN TSXKECTU.

YBEAOMAEHVE

OnacHasi cuTyauusi, KoTopasi MOXET NPUBECTM B Criyyae
HecoGnoAeHNs TEXHUKN GE30NaCHOCTH K NMOBPEXOEHNIO
o6opyaoBaHusi, noTepe AaHHbIX, CHUKEHWIO
Npon3BOANTENBHOCTU UM HENPeaBUAEHHLIM pe3ynbTaTam.

YBEOOMIEHWE ncnonb3yeTcs Ans NpyMBRevYeHnsa BHUMaHNS K
MHdopMaLmmn, He CBA3AHHOW C BPea4OoM, NPUYNHAEMbIM XU3HN
WM 340POBbIO.

(0 MPAMEYAHVE

ABnsieTcsa BaXKHLIM JOMOMHEHNEM K OCHOBHOMY TEKCTY.

NMPUMEYAHUE ncnonb3yeTcs Ans NpyMBreyYeHns BHUMaHUS K
WHpopMaLuK, He CBA3AHHOW C BpeaoM, NMPUYUHSAEMbIM KU3HU
UK 300pOBbIO, NOBPEXAEHNEM 000PYAOBaAHMSA U yXYALLIEHUEM
COCTOSHUS OKpYXatoLen cpeabl.

UcTopusa nameHeHmnn

OGHOBNEHUS OKYMEHTa BbINOMHATCA B MOpAAKe HakonneHus. Takum obpasom,
NOCNeaHWi BbIMyCcK JOKYMEHTa COAEPXKUT BCE U3MEHEHUS, BHECEHHbIE B
npeablayLime BbinycKu.

Bepcusa 15 (30.06.2025)

910 nATHaguaroe oduunansHoe n3gaHue.

Bepcus 14 (30.04.2025)

9710 YeTbipHaguaToe odmumanbHOe n3gaHume.

Bepcus 13 (30.03.2025)

910 TpUHaguaToe oduLmanbHOe n3gaHme.
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OnwucaHue npoxyKra

O noKyMeHTe

Bepcus 12 (02.01.2025)

OT1o ABeHaguaToe ouuManbHoOe U3aaHve.

Bepcusa 11 (30.10.2024)

370 oavHHaAuUaToe odmuManbHoe nsgaHue.

Bepcusa 10 (30.06.2024)

310 gecsaAToe ouLManbHOE M3gaHue.

Bepcus 09 (10.04.2024)

910 geBAToe odmumanbHoe n3gaHue.

Bepcus 08 (15.01.2024)

910 BOCbMOE ohmumanbHOe nsgaHue.

Bepcus 07 (31.10.2023)

910 ceabmoe odmumanbHoe n3gaHue.

Bepcus 06 (15.07.2023)

OT0 WwecToe onumansHoe nsgaHue.

Bepcus 05 (20.04.2023)

9710 nNATOE odhuLManbHOE n3gaHume.

Bepcusi 04 (15.11.2022)

9710 yeTBepTOE OdhmuMarnbHoe nsgaHue.

Bepcus 15 (2025-06-30) Copyright © Huawei Technologies Co., Ltd.



OceanStor Dorado cepwuit 8000 V6 u 18000 V6
Bepcus 6.x u V700R001
Onucanue NpoayKTa

O noKyMeHTe

Bepcus 03 (25.08.2022)

370 TpeTbe omumnansHoe nsnaHme.

Bepcusa 02 (25.01.2022)

OT10 BTOpPOE obmumanbHoe usgaHue.

Bepcusa 01 (30.09.2021)

OT0 nepBoe omumnanbHoOe n3gaHue.
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MecTo npoayKkTa Ha pbiHKe

OceanStor Dorado 8000 V6 n Dorado 18000 V6 — 370 HOBble hrieLl-cuctemsl
XpaHeHust aHHbIX Huawei ans cpegHnx n KpynHeix npeanpuatuin. Cnuctemsi
XPaHEeHUs AaHHbIX OPUEHTUPOBaHbLI HA OCHOBHLIE HanpaBlieHNs AesaTeNbHOCTH
KOprnopaTuBHbIX LLIEHTPOB 00paboTkM AaHHbIX, BUPTyanu3npoBaHHbIX LIEHTPOB
00paboTkn AaHHbIX U 0BNaYHbIX LEHTPOB 00PabOTKN AAHHbIX, YTO NO3BONSET
YOOBNETBOPATL NOTPEOHOCTM NPEANPUSATUI B BbICOKOW HAOEXHOCTH,
Npon3BOaAUTENLHOCTU U 3EKTUBHOCTMU.

B cuctemax xpaHeHus gaHHbix OceanStor Dorado ncnonb3yeTcs NONHOCBA3HAs
apxutekTypa SmartMatrix, KoTopasi rapaHTMpyeT HeENpPepbIBHOCTb 0OCNYXUBAHWS B
crny4yae oTkasa 0gHOro u3 Asyx 6rioKoB KOHTPONNEPOB UNU CEMU U3 BOCbMM
KOHTPONNEpOoB, YTO COOTBETCTBYET TPeOOBaHNAM K HAAEXHOCTM OCYLLECTBMNEHNS
OCHOBHOW AeATENbHOCTU NpeanpusiTuii. MoMMMOo 3TOro, CMCTEMbI XPaHEHMUS
OceanStor Dorado ocHalueHbl -4nnamu, oTBevaownumm TpeboBaHnAM pasnmyHbIX
CEPBUCHBIX NPUINOXEHUN, TaknMX Kak 00paboTKy TpaH3akumMii B peanbHOM BPEMEHM
(OLTP), oHnanH-aHanuTu4eckasa obpabotka (OLAP), BbiCOKONPON3BOAUTESNbHbIE
BbliumucneHus (HPC), undposblie HocUTenu, MHTEpPHET-oNepaLmm, LeHTpanmM3oBaHHOe
XpaHeHne, pe3epBHOE KOMMPOBaHNE, aBapMMHOE BOCCTAHOBIIEHNE U MUTPaLIUS
OaHHbIX.

Cuctembl xpaHeHust oaHHbIx OceanStor Dorado npegocTaBnsaoT
BbICOKOMPOU3BOAUTENbHLIE YCITYTM XpaHEHMS OaHHbLIX A4S LEHTPOB 06paboTku
AaHHbIX, a Takke KOMMEKCHble peLleHnst Ans pe3epBHOrO KONMMPOBaHUS U
aBapUNHOro BOCCTAHOBMNEHNS AaHHbIX Ans obecneveHns 6ecnepeboiiHomn n
6esonacHom 06paboTkM 1 XxpaHeHUst AaHHbIX. KpoMe Toro, CUCTeMbl XpaHeHus
AaHHbIX OceanStor Dorado obnagatoT NPoCTbIMK B UCMONb30BaHUM peXnMamMn
ynpasneHus n ygobHbIMKU METOAAMMW JTOKANbHOMO M ANCTAHLUMOHHOIO 06CyXMBaHUS,
YTO 3HAYUTENBHO CHMKAET 3aTpaTthbl Ha yNpaBrieHne u TeEXxHu4eckoe obenyxxmeaHume.
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OCHOBHbI€ XapaKTepPUCTUKN NPOAYKTA

Bbrnarogapsi HOBOM BbICOKOTEXHOMOMMYHOW annapaTHoun nnatgopme, NOfHOCBA3HON
apxutektype SmartMatrix n apxutekType nporpammHoro obecneveHus ans
drnew-CX[, a Takke nepegoBbiM TEXHOMOIMAM MPUMEHEHMUS U 3aLUNTbl AaHHbIX,
cuctembl xpaHeHus OceanStor Dorado o6ecneynBatloT BbICOKYHO
NPOM3BOAUTENBHOCTL, MPEBOCXOAHYH MaclUTabupyeMOoCTb, BbICOKYIO HAAEXKHOCTb U
OOCTYMHOCTb, OTBEYas pasnunyHbIM TPeOOBaHNAM XpaHEHMS NPeanpuaTUiA cpegHero
KpynHoro 6usHeca. Kpome Toro, B cuctemax xpaHeHuna aaHHbix OceanStor Dorado
nHTEerpnpoBaHbl TUMbl xpaHunu, SAN 1 NAS Ha 04HOM 1 TOM Xe annapaTtHOM U
nporpamMmmHoM obecnedeHnn 6e3 ncrnonb3oBaHUSA HeaaBUCKMMBbIX L0308 NAS.
Cuctembl nogaepxusatoT Takme npotokonel, kak NFS, CIFS, S3, HTTP, FTP, FC
(npotokon FC-SCSI Ha ocHoBe noptoB SCSI nnu npotokon FC-NVMe Ha ocHoBe
noptoB NVMe), iSCSI u NVMe-oF. Kak SAN, Tak 1 NAS moryT macwtabmpoBaTtbCs Ha
HECKONbKO KOHTPOMNEepoB. XOCTbl MOryT Nony4mTb gocTtyn K nodomy LUN nnu
¢annoBon cMcTeme Yepes BHELLHUI NOPT Ha NtoOOM KOHTpornepe.

(2] MPYMEYAHVE

e 6.1.0 n Bonee nNo3aHWe BepcUN NOAAEPXKMBAIOT CNYXObl hainoBOro XpaHeHus.

e cnonb3oBaHue npotokona FC-NVMe TecHo cBA3aHO CO cLeHapusiMu NPUMEHEHUS U
aKkocuctemon cetu. B Bepcusix ot 6.1.5 o V700R001C01 HekoTopble NHTEpdENCHLIE
mMoaynu He nopgaepxumsatoT npotokon FC-NVMe. [ina nonyyeHns 6onee noapobHomn
MHdOPMaLMK CBSHXXUTECH CO Cry>0on TexHuveckon nogaepxkm Huawei. B Bepcun
V700R001C10 1 6onee no3aHmMx Bepcusax Bce nHTepdencHsle mogynu Fibre Channel
nopgaepxmsatoT npotokon FC-NVMe.

NonHocBsA3Haa apxuTektypa SmartMatrix

B cuctemax xpaHeHusa OceanStor Dorado ncnonb3yeTcs NONHOCBA3HAs apxXuTekTypa
SmartMatrix, KoTopas ncnonb3yeT BbICOKOCKOPOCTHYIO NacCUBHYO 06beauHUTENbHYHO
nnary ¢ NONHOCTLI0 B3aUMOCBSA3aHHOW apXUTEKTYPON AN NOAKIMOYEHNS K
HEeCKONbKMM KoHTponnepam. MHTepdericHble mogynu (mogynu Fibre Channel n
BHYTPEHHEro pacLumMpeHunsl) MCNonb3yTCs COBMECTHO BCEMMW KOHTpOnnepamu
06beaMHUTENbHOW NNaThbl, YTO MNO3BOMSET XOCTaM Nony4aTb AOCTYM K nobomy
KOHTponnepy vepes niobon nopt. Apxutektypa SmartMatrix obecneuvsBaer TecHyto
KOOpANHaLUMIO MeXAy KOHTponnepamu, ynpowaeT nporpammMHbie MOAenu u
obecneunBaeT TOHKMIN BanaHC pexrMa «akTUBHbIN-aKTUBHbBIN», @ TaKKe BbICOKYH
3(PPEKTUBHOCTL U HU3KYIO 3a0EPXKKY.
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FlashLink®

Puc. 2-1 [NonHoOCBSA3Has apxmuTekTypa
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Wutepdenc Wnrepdeiic

B cuctemax xpaHeHus OceanStor Dorado ncnonb3yoTca npeumyLLectsa TEXHONornm
FlashLink® ans obecnevyeHuns npoBeaeHUs MUNMMOHOB OnepaLuii BBoAa-BbIBOAaA B
cekyHay (IOPS) npu NOCTOSIHHO HU3KOW 3adepxKe.

B FlashLink® peann3oBaH psi ycoBepLUEHCTBOBaHWI doneLl-namaTu.
B3anmopencTeme LeHTpanbHOro npoleccopa KOHTposnnepa u LeHTparnbHOro
npoueccopa SSD-gucka obecnevnBaeT CKOOPANHNPOBAHHYHO paboTy
SSD-anropMTMOB 3TUX NPOLECCOPOB, AOCTUrasi BbICOKON NPOM3BOAUTENBHOCTM U
HaJexXHOCTU cuctemsl. Knoyessle TexHonorum FlashLink®:

L4 MHTeJ'IJ'IeKTyaJ'IbHaFI MHOrodaepHaa TexHonornaA

B cuctemax xpaHeHns OceanStor Dorado Mcnonb3yoTes LeHTparnbHble
npoueccopbl paspabotkm Huawei — BeayLime B OTpacnu LeHTpanbHble
MPOLECCOPbI C BbICOKOMPON3BOANTENbHBIMU SAPaMMU A5 KOHTPOMNIEPOB CUCTEM
XpaHeHusi. MIHTennekTyanbHas MHOrosiaepHas TeXHOMNOrsi No3BoNsSieT IMHENHO
YBEMUYUTb NMPOU3BOAUTENBHOCTb XPaHWUNNLLA B COOTBETCTBUM C KONNYECTBOM
LieHTpasbHbIX NPOLIECCOPOB U AEp.

e  OddekTnBHbIE onepaunn RAID

B cuctemax xpaHeHuma OceanStor Dorado npymeHsieTcst TeXHonorus
nocnegosarefnibHON 3anucun NoToka AaHHbIX C nepeagpecaunent Ha 3anuch
(ROW), koTOpas 3anncbiBaeT HOBbIE AaHHbIE B HOBbIE ONOKM BMECTO 3aMEHbI
AaHHbIX B CYLLECTBYIOLWMX Briokax. 3TO NO3BOMSET CYLLECTBEHHO CHU3UTL
neperpysky LeHTparnbHbIX NPOLEeCcCOPOB KOHTPOMEPOB N HArpy3Ky npu
onepaumsax YteHns u 3anmcu Ha SSD-guckn B npouecce 3anucu, nNosbiLlas
NPoOmn3BOAUTENBHOCTb CUCTEMBI Ha pasnuyHbIx ypoBHsx RAID.

L OtaenbHoe XpaHeHne ropAa4vnx n XxonoaHbiX AaHHbIX
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Cuctembl xpaHeHus OceanStor Dorado MoryT onpegendatb 1 OT4eNATb ropsyne un
XOnoAHble AaHHble A NOBbIWEHUS 3hdEKTUBHOCTM cOopa Mycopa, CHKEHMUS
LMKNoB nporpammMmupoBaHus n ctupanus (P/E) Ha SSD-auckax n ysennyeHns
cpoka cnyxbbl SSD-guckos.

® [apaHTNA HU3KOW 3aepPXKKK

B cuctemax xpaHeHusa OceanStor Dorado ncnonb3aytoTtca HoBenwne SSD-guckm
cobcTBeHHOM pa3spaboTkm Huawei n 6onee GbICTPLIN NPOTOKON ANst
onTMMU3aLUK onepauuii BBoaa-BbiBoAda U obecrnevyeHnst NOCTOSIHHO HU3KOW
3aepPXKM NPU UX BbIMNONTHEHWUN.

®  [HTennekTyanbHbI 6rnok guckoB (Smart disk enclosure)

Cuctembl xpaHeHus gaHHbix OceanStor Dorado nogaepxuBatoT
WHTENNeKTyasnbHble 6oKM AUCKOB, padpaboTaHHble Huawei. MHTennekTyanbHbi
ONOK AMCKOB OCHALLEH MPOLLECCOPOM 1 MaMSATbI0 U MOXET pasrpy3ntb
KOHTpOMsepbl OT TakUX 3agay, Kak BOCCTaHOBMNEHME AaHHbIX Npu c6oe gucka, Yto
NO3BOMNAET CHU3UTb HArpy3Ky Ha KOHTPOMMepbl N YCTPaHUTb BNUSTHUE Taknx
3afad Ha NpoM3BOANTENBLHOCTbL CepBuca.

o  OddeKkTuBHAA TEXHOOINSA METOK BPEMEHM

B cucremax xpaHeHusi OceanStor Dorado peanusoBaHa 3awumMta gaHHbIX C
ncnonb3oBaHNEM pacrnpeneneHHbiX METOK BpemeHW. B 3anpocax BBoga-BbiBoga
npv YTEHUKN 1 3anncu ¢ obopyLoBaHMSA NONb30BaTENEN COQEePXKNTCA
MHbopMauusa 0 MeTKax BpeMEHHN, KOoTopas No3BoNsAeT GbICTPO 0OOHAPYKUTL
MeTaZaHHble, NOBbILAs TeM caMbiM 3PEKTUBHOCTb AOCTYNA K JAHHbLIM.

PacnpegeneHHas dannosasi cuctema

B cuctemax xpaHeHus aaHHbix OceanStor Dorado ucnonb3ytoTcst pacnpeneneHHble
dannoBble cMcTeMbl. TO O3HAYaET, YTO daNNoOBblE CUCTEMLI HE NMpUHaanexar
KOHKpPETHOMY KOHTponnepy. Katanoru u cannsl B oannoBon cucteme paBHOMEPHO
pacnpegeneHbl Mo BCEM KOHTPOMfiepaM ¢ MOMOLLbIO anroputma 6anaHcMpoBKy.
3anpocbl Ha YTeHWe 1 3anucb, Noryvyaemble KOHTponnepamm, paBHOMepHO
pacnpegensitoTca Mexay BCeMU KOHTponnepamu, Tak YTo ofHa dannosas cucrema
MOXET MOMHOCTbIO MCMONb30BaTh PECYPChl BCEro Knactepa XpaHeHus. KnneHThbl
MOTyT MCMNornb30BaTh hannoByo CUCTEMY B OQHOM MPOCTPAHCTBE UMEH UMK B
HeCKOIbKMX (pannoBbIX CMCTEMaX HA OCHOBE CBOMX CEPBUCHbIX MIIaHoB.
PacnpeneneHHble hannoBbie CUCTEMbI MPUMEHSIOTCS B CLIEHapMaX COBMECTHOIO
ncnonb3oBaHus annos, B KOTOPbIX COCYLLECTBYIOT BomnbLune 06bembl Manbix 1
Gonbnx pannos. [JaHHbIe B KaXJOM KaTanore paBHOMEpPHO pacrnpeenstorcs Ha
KaXkabl KOHTponnep aAnsa 6anaHcupoBkn Harpy3ku. OQuH 1 TOT XXe KOHTponnep
obpabaTbiBaeT onepawmu BBoAA-BbIBOAA Katarnora 1 ero oannos, YToObl NCKMIOYNTL
nepeHanpaeneHne Mexagy KoOHTponnepamm 1 NoBbICUTb NPOU3BOAUTENBHOCTb
nepemMeLlLleHns B KaTtanore, nepemeLLeHus no atpubytam v rpynnoBon KoHurypauum
aTpnbyTos. MNpu 3anucu 6onblwmx dannos B Nyn xpaHeHusa texHonorua RAID 2.0+
pacnpegensaeT ux 6rnoku gaHHbIx No Bcem SSD B Nyne XxpaHeHnsa AaHHbIX 451
NOBbILLEHWS NPONYCKHOW CMOCOBHOCTU 3anuncu.

N'Mbkas macwtabupyemocTtb

Cuctembl xpaHeHus OceanStor Dorado noaaepxmBatoT BEPTMKANIbHOE U
ropusoHTanbHoe MacltabupoBaHue, obecneyrBas rmMokyro MacTabupyeMocTb npu
COXpPaHEeHNMN BbICOKOW NPOV3BOAUTENIbHOCTY.

e BepTukanbHoe MacluTabupoBaHue
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YBENNYMBaAET EMKOCTb NaMsATU U ynyduwaeT BO3MOXHOCTU 06pa6OTKVI
CyLWECTBYHOLLMNX KOHTPONEPOB.

Fopu3oHTanbHoe MacluTabupoBaHne

[Mo3BonsieT NIMHENHO NOBLICUTb npoun3BoAnTENIbHOCTb MNMpU yBENMN4YeHnn
Konn4yecTtBa KOHTPOJsJ1epoB.

Bbicokasa HageXHOCTb

B cuctemax xpaHeHusa OceanStor Dorado ncnonb3ytotca nepegoBble TEXHONOrMu
3aWuThl AAHHbBIX AN MUHUMM3ALMN PUCKOB OTKa3a AMCKOB M MOTEPU AaHHbIX, a
Takke ANs 3awuTbl AaHHbIX NPY KaTtacTpoduryecknx otkasax, obecnevmsas
GecnepeboHy0 paboTy CUCTEMBI.

3awuTta ot cboeB KOMNOHEHTOB

KoMnoHeHTbl cMcTeMbI XpaHeHUs, pesepsupyemMelie no cxeme 1+1, paboratoT B
peXnMe «aKTUBHbIA-aKTUBHLINY. B LUTaTHOM pexume gBa KOMMOHEHTa paboTtatoT
OOHOBPEMEHHO, pasaenss mexay cobon Harpysky. Ecnv ognH n3 KOMNOHEHTOB
BbIXOOUT U3 CTPOSA UMK NepexoauT B aBTOHOMHBIN pexuMm, apyron 6epet Ha cebs
BCIO Harpy3ky, He npepbiBas npouecc obcnyxmBaHus.

RAID 2.0+

TexHonorus supTyanuaaumm Ha ocHoBe RAID 2.0+ ncnonbayetcs ans
aBTOMaTMYeCcKOro pacnpeaeneHms Harpy3km cpeam guckos. lNpu oTkase gncka
BCe OCTaslbHbl€ ANCKN B TOM € AOMEHE MOMOratoT BOCCTAHOBUTL Cry>XeOHble
AaHHble HeuncnpaBHoro ancka B 20 pa3 GbicTpee, YeM 3TO AenaeT TpaguLMoHHas
TexHornorus BocctaHoBneHnst RAID, 4To 3Ha4YMTENbHO CHMXXAET puck cbos
0QHOBPEMEHHO Heckonbkux anckos. RAID 2.0+ nogaepxuBaeT gMHaMNYECKUN
RAID 1 rubkun dpopmat gaHHbIX, yckopsasi BoccTaHoBneHune SSD.

3awwmTa ot cboeB paboTbl MCTOYHMKA NuTaHusA (Power failure protection)

BcTpoeHHble Bnoku pesepBHON akkyMynsaTtopHou 6atapen (BBU) obecnednsatoTt
nuTaHme BrioKOB KOHTPOMMEPOB B Cryyae HeOXUAaHHOro c6osi OCHOBHOMO
UCTOMHUKa NTaHus. brnarogaps atomy cuctema xpaHeHusi nornyyaer
BO3MOXHOCTb 3anuncaTh AaHHbIe K3lla Ha BCTPOEHHbIE OUCKM KOHTPONNEPOB ANs
npenoTBpaLLeHns NOTEPU AAHHBIX.

q)yHKLl,VII/I rnobanbHON MUHMMU3ALMN N3HOCA W 3aLLUTbl OT M3HOCAa

- 'mobanbHas MMHMMM3auns n3Hoca. B cnyyae HepaBHOMeEpPHOro
pacnpegeneHns gaHHblix mexgy SSD-guckammn HekoTopble SSD-gumcku
NCMNonb3ylTCs Yalle Apyrux, 4To NpuBoauT K ux 6onee ObICTPOMY M3HOCY.
Takme SSD-gucku BeIMAYT U3 CTPOS paHblLUE YCTaHOBMNEHHOIO CPOKa, B
pesynbraTe Yero Bo3pacTeT CTOMMOCTb TEXHUYECKOrO 06CnyXMBaHUSA BCEW
cuctemsbl. B cuctemax xpanenusi OceanStor Dorado ata npobnema
peLLaeTcs 3a CHET NPUMEHEHUS MeXaHU3ma rnobanbHOM MUHUMU3aLUK
N3HOCa, KOTOPbI PAaBHOMEPHO pacnpeaensieT Harpy3Ky Mexay Bcemu
SSD-guckaMu 1 NOAAEPKUBAET OAMHAKOBYIO CTEMEHb MX M3HOCA, NOBLILLAs
TeM caMbIM HagexHocTb SSD.

- [mobanbHas 3awimuTa oT n3Hoca. Korga creneHb M3HOCa HECKOMbKNUX
SSD-anckoB gocTuraet ycTaHOBIEHHOMO NMOPOroBOro 3HaYeHus, cuctema
NPUOPUTETHO 3anuCbiBaET AaHHble HA onpeaeneHHble SSD-aucku. Takne
SSD-aucku n3HalumearoTesa 6eicTpee apyrux. To NpegoTepallaert
O[HOBPEMEHHbIN O0TKa3 cpasy HECKOMNbKUX OUCKOB.

I'Ipe,u,BapMTeanoe KOnnpoBaHue aHHbIX ANCKa
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TexHonorna npeaBapuTENbHOMO KONMMPOBaHWS AaHHbIX AUCKA NO3BONSET
CUCTEME XPaHEHUS PErYNSIPHO NPOBEPSITL COCTOSIHNE 0GOPYAOBAHNSA U
NepeHoCUTb AaHHble ¢ Nto6Oro HeMCNPaBHOTO Ancka, YToObl CBECTU K MUHUMYMY
PYCK NOTEPU AaHHbIX.

PacluvpeHHble yHKLMM 3alUUTbl AaHHbIX

®yHkUMA HyperSnap nogaepxmBaeT MIHOBEHHbLIE CHUMKM C BO3MOXHOCTbLHO
3anuvcu. Co3gaHve u akTBaums MrHOBEHHbIX CHYMKOB He BMMSIOT Ha
NPON3BOANTENBHOCTb CUCTEMBI.

dyHkums HyperReplication coxpaHseT pesepBHY0 KONMO AaHHbIX
NOKanbHOro YCTPOWCTBA B YAANEHHOW CUCTEME XPaHEHUs Ha Ccriyyan
aBapUIHOrO BOCCTAHOBIEHMS.

®yHkums HyperClone cosgaeTt domandeckmne pesepBHbIe KONMUM NCXOLHbIX
LUN B pexume peanbHoro BpemeHn. OHa nogaepXmBaeT MHKPEMEHTHYHO
CMHXPOHM3aLMI0, 06paTHYH CUHXPOHMU3ALUIO 1 FPYNMbl COOTBETCTBUSA, a
TakKe NO3BOMSAET KONMPOBATb AaHHbIE MEXAY PasnUyHbIMU GriokamMm
KOHTPONNEPOB UNu AOMEHaMM AUCKOB, obecrnevmBas AOCTYMHOCTb
noKanbHbIX AAHHbIX.

®dyHkums HyperCDP obecnevmBaeT HENPEPbLIBHYIO 3aLLMTY AaHHbIX,
co3gaBasl Ha YCTPONCTBaX XpaHeHust 6onee nioTHbIE TOYKM
BOCCTaHOBJIEHUA C 3alUNTHbIM UHTEPBAJIOM B HECKOJTbKO CEKYHA.

®yHkums HyperMetro obecneumBaeT CUHXPOHM3AUMIO AAHHbIX B PEXUME
peanbHOro BpeEMEHU N AOCTYN K AaHHBbIM MeXay ABYMsi CUCTEMaMM
XpaHeHust. [py HEBO3MOXHOCTM NOMYYMUTb AOCTYN K JAHHBIM B OLHON U3
cucTeM XpaHeHus yHkums HyperMetro He3zameTHO ansa nonb3oBaTtens
nepeknto4aeT ycnyru, obecneunBas 6e30nacHOCTb AaHHbIX U
B6ecnepebonHOCTL 06CYKNUBaAHWS.

Cuctema xpaHeHUs1 faHHbIX NOAOEPXKMBAET HECKOMBKO KOMUIA k3awa. JTo
O3Ha4aeT, 4YTO And Kawa 3anmcun mMoryTt ObITb COo30aHbl ABE U Tpn KOonuun.
Pexum Tpex konuin obecrnevymBaeT LENOCTHOCTb AaHHbIX B K3Lle 3anuncu 1
becnepebonHoe obcnyxMBaHWe B cnyyYae 0gHOBPEMEHHOIO cOosi ABYX
KOHTpPOJ1€POB CUCTEMbI XPaAHEHUA. B cucteme XpaHeHuA OaHHbIX C ABYyMA
Griokamm KOHTPOSNIEPOB, B KOTOPbIX PacMofOXKeHbl BOCEMb KOHTPOJIEPOB,
TPY KOMMU K3Lla pacnpegensioTcs mexay obommu briokamm KOHTPONnepos
ANS 3alnTbl LeNOCTHOCTM AaHHbIX B K3lle 3anncu n 6ecnepebonHoro
06CcnyXnBaHNsS B Criydae HEMCNPaBHOCTU NM06Oro n3 6rioKOB KOHTPOSEPOB.

®yHkuma HyperMetro-Inner ucnonb3yet npenmyLiecTsa HeNnpepbIBHOMO
3epKanupoBaHusi, rmobansHOro BHyTpeHHero obMeHa pecypcamm 1 Tpex
KOMUI K3LLa. OTO NO3BONSET €N BblAepXKnBaTb NOCNeaoBaTeNbHbIA OTKa3
CeMU 13 BOCbMMW KOHTPONNEpPOB, OAHOBPEMEHHbIN OTKa3 ABYX KOHTPOMNNEpPOB
1 BbIXOA N3 CTPOS OHOro Grioka KOHTPONMEpPOB B CETU C BOCEMbIO
KOHTponnepamu.

HyperDetect — 3TO TEXHONOMMS 3aLWUTbI AaHHbIX, Pa3BepHyTas B
KOHTEeHepax cucTeMbl XxpaHeHusi. OHa NpefocTaBnsieT BO3MOXHOCTU
obHapyXeHus1 BUpyCOB-BbIMOraTenen, Bkiovas nepexsar hannos
BMPYCOB-BbIMOraTenein, obHapyxeHue BUpyCcOB-BbiMOraTternei B peanbHOM
BPEMEHM U MHTENNEeKTyarnbHoe 06HapyXeHe BUPYCOB-BbIMOraTenen.

TexHonorua HyperlLock, Takke HasbiBaemas (pyHKUMEN OOQHOKPATHOM
3anucu n MHorokpartHoro cunteiaHug (Write Once, Read Many; WORM),
3alWmLLaeT LenoCTHOCTb, KOHUAEHUMANbHOCTb N AOCTYMNHOCTb UCXOAHBIX
AaHHbIX, OTBEYasd pacTyLiMM TpeboBaHMAM K 6e30MacHOMY XpaHEHMHo
AaHHbIX.
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- TexHonorusa CloudBackup ncnonb3syeT TEXHOMOMMIO 3aLLMThbl JAHHbIX,
pa3BEPHYTYIO B KOHTEMHEPAX CUCTEMbI XPaHEHUS AaHHbIX NS Pe3epPBHOro
KONMpoBaHWs AaHHbIX alnnoBO CUCTEMbI U3 CUCTEMbI XPAHEHUS AAHHbIX B
0OBbEKTHOE XpaHWINLLIE B NTOKANbHOM LleHTpe 006paboTkm AaHHbIX NMnbo B
obnake 6e3 HeobXx0QMMOCTN UCNONb30BaHNSA AOMNOMHUTENbHbLIX CEPBEPOB
pe3epBHOro KonMpoBaHus. [Ins BOCCTAHOBMNEHMST AAaHHbLIX MOXHO
NCMNoNb30BaTb PE3EPBHYH0 KOMUIO B ONPeAeneHHbI MOMEHT BPEMEHMW.

Bbicokas poctynHocTb (HA)

Onsa

obecneyeHnst 6e30CTAHOBOYHOTO (DYHKLIMOHUPOBAHUSI CUCTEMbI BO BpPEMSI

TexHn4yeckoro obcnyxmBaHmsa B cuctemax xpaHeHuns OceanStor Dorado
ncnonbaytoTcsa TexHonormm TurboModule, AnHaMUYeCKoro pacluMpeHns eMKOCTU U
nepeHoca (poyMunHra) OUCKOB MeXAY MaccuBamu.

®OyHkums TurboModule No3BoNAET BbIMOMHATL rOPAYYO 3aMeHY KOHTPOMepoB,
mMogynen nutaHus, nHTepdencHblx moaynen, mogynen BBU, mogynen
BEHTUNSATOPOB 1 AUCKOB.

OnHamunyeckoe pacimnpeHmne eMKOCTU No3BONIAET J1ierko 0o0aBnsaTb ANCKU B
CUCTEMY B peXnmMe pearibHOro sBpemMeHu.

TexHonorusi nepeHoca ANCKOB NMo3BOJIAET CUCTEeMeE XpaHEHNA aBTOMaTtn4eCkn
VlﬂeHTVI(bVILI,VIpOBaTb nepemMelleHHble ONUCKN U BO30OHOBNATb MX pa60Ty.

B cuctemax xpaHeHusi OceanStor Dorado ncnonb3yoTcs HECKONBKO TEXHONOMNIA
paboThbl C pecypcamu, KoTopble 0becnevnBatoT rmbkoe ynpasrneHme pecypcamm u
MO3BOSISAOT NMOBLICUTL A0XOA OT MHBECTULIMN.

C nomouubto TexHonormm SmartVirtualization nokaneHas cuctema xpaHeHus
OaHHbIX LEeHTpann3oBaHHO ynpaenseT pecypcamu cTopoHHux CX[, ynpolias
npouecc ynpaereHns 1 CHUXas 3atpaTtbl Ha 00CMyXKMBaHUE.

TexHonorua SmartMigration ocywectanset murpauuio LUN nnu cannos mexay
cucTeMaMu XpaHeHUsi, KOPPEKTUPYS M pacnpenensasa pecypcbl N0 Mepe pasBuTus
busHeca.

TexHonorna SmartQoS kateropuanpyet cnyxebHble AaHHble Ha 6a3e nx
XapaKkTepucTUK (Kaxaas kateropus NpeactaBnsieT TUN NpMMeHeHus ) n
yCTaHaBNMBaEeT NPUOPUTET N MPOU3BOANTENBHOCTbL ANSA KaXA0N KaTeropuun.
Takmum obpasom obecneunBaeTcsa NpUOPUTETHOE BblAeNEeHNne pecypcoB Ans
Cny>6 C BbICOKUM NPUOPUTETOM, YTO rapaHTMPYET MX NPON3BOAUTENBHOCTb.

SmartQuota — 3To TEXHOMNOrMA pacnpeaeneHus Keot B channoson cucteme. OHa
No3BONSET pacnpenensaTb Pecypcbl XpaHeHUs Mo Katanoram, NonNb3oBaTensaMm u
rpynnam none3oBartenemn, npegorspallas ux YpesMmepHoe UCrnonbL3oBaHue
OTAENbHbIMU NONb30BATENAMM.

TexHonorus SmartMobility npegHasHadeHa ansa xpaHeHUs ropsavmx 1 XonogHbIX
[aHHbIX pannoBbIX CUCTEM Ha pasHbIX YPOBHSX. [opsiune gaHHble XpaHATCA Ha
JTOKalbHbIX BbICOKOMPOU3BOAUTENBbHbIX yCTpOVICTBaX XpaHeHudA, a XonoaHble
OaHHble — Ha OMCTaHUMOHHbIX YCTponCcTBax xpaHeHud. C dannamu,
nepeHeCceHHbIMN Ha UCTAHLUWOHHbBIE YCTPONCTBA XPaHEHNS, MOXHO BbINOMHATb
onepauun YTEHMS U 3anncu B peXxnme peanbHOro BpEMEHU, X MOXHO
BOCCTaHaBnMBaTb B NamsaT B OHOBOM peXnMe, NPeAoCTaBnsis Nofb3oBaTensiM
Npo3padHbii AOCTYN K AAaHHBbIM U gocTuras 6anaHca mexay pa3amepom
XpaHUNuLLa 1 NPpoOM3BOANTENBbHOCTLIO.

TexHonorua SmartMulti-Tenant co3gaeT HECKOMNMbKO BUPTYaribHbIX CUCTEM
XpaHeHus (vStores) B hmM3n4eckon cucteme xpaHeHus ansa peanusaumm rubkoro,
NpOCTOro B ynpasneHnt 1 9KOHOMWUYHOTO COBMECTHOIO UCMOMb30BaHUs
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PEeCYpPCOB XpaHEeHNsI MeXay HecKonbknmm vStores 6e3 BNnsiHusA Ha 6e30nacHOCTb
N KOHMAEHUMANbHOCTb OAaHHbIX Kaxgoro vStore.

TexHonormns SmartMove nepeHocUT NcxogHyo oannoByo CUCTEMY B YKa3aHHbIN
nyn XxpaHeHUs UnNn Maccus xpaHeHusi 6e3 npepbiBaHUsA cnyx6 xocta. Takum
obpasom, cnyxebHble AaHHbIe NPaBUITbHO pacnpeaensioTcs, YTo ynyJdaeTt
NpPOV3BOAMTENBHOCTb.

TexHonorns SmartCache nosbiwaeT 9HeKTUBHOCTb JOCTYNA K ropa4mMmM
AaHHbIM. KawnpoBaHMe NpMMEHMMO K CLEHapUSIM BbICOKOW
npon3BoanUTENbHOCT BBOAA-BbIBOAA, rAe OONbLUNHCTBO OI'IGp8LI,I/II7I ABNAKTCA
onepaunamMmn YTeHu4.

TexHonormns SmartTier noMmoraeT NOBLICUTbL MPON3BOANTENBHOCTb CUCTEMBI
XpaHeHWs1 AaHHbIX U CHN3UTb COBOKYMHY CTOMMOCTb BnageHus (TCO)
nocpeacTBOM XpaHEeHUs! NoMb30BaTeNbCKUX AAHHbIX HA Pa3HbIX YPOBHSX.

Bbicokas 6e30nacHOCTb CUCTEMBI

BesonacHOCTb ceTn XxpaHeHus
- BesonacHble kaHanbl ynpaeneHus

Onepauuu ynpaeneHusi Yepes uandYeckme nopTel KOHTPONMPYHOTCS C
MOMOLLIbIO MexaHn3ma ayTeHTUMKaLumM ocTyna, CorfacHo KOTOpoMy
TONbKO aBTOPM30BAHHbIE MOSIb30BATENN MOTYT YNPaBnsiTh CUCTEMOW
XpaHeHwusi.

- BesonacHble NpoToKOmbI 1 NOPTbI

Cucrtema xpaHeHust JaHHbIX NPeaoCcTaBnAeT Tofbko HeobxoanMble
BHELLHWE KaHanbl CBS3M A5 KCnyaTauum n TEXHNYECKOro 0bCnyKuBaHus.
Bce ncnonb3ayemble nopTel nepeyncneHsl B pasgene OceanStor Dorado V6
Series 6.1.x & V700R001 Communication Matrix. [JuHamuyeckme nopthbl
npocnyLwmneaHns QYHKLMOHUPYIOT B Haanexaiiem obbeme, 3akpbITbie
MOpTbl OTCYTCTBYHOT.

- N3onauus CEPBUCHbLIX NOPTOB OT NOPTOB ynpaBlieHnda

Ona nsonaumm noptoB Ethernet oT BHYTpeHHUX ceTeBbIX NOPTOB NepPECHINKU
KOHTpOmbHbIX heartbeat-curHanos, ceTeBbIX NOPTOB yNpaBreHns 1 NopToB
TexobCcnyXmMBaHMs NUCMOMNb3yeTCs MeXaHM3M Crucka KOHTPOns JocTyna
(ACL).

(2] MPUMEYAHVE

BupTtyanusauus,

Cuc

B cucTemMe xpaHeHUst Mexay KOHTponnepamu CyLLIECTBYIOT BHYTPEHHME KaHanbl
heartbeat-curHanos, KoTopble UCMONb3YHTCS ANs NPOBEPKM paboyero CoCTOSAHUS
KOHTpOmNepoB. [lononHMTeNbHbIe kaHanbl He TpebytoTcs.

BesonacHOCTb ynpaBneHns xpaHeHnem

KOHTpOJ'Ib npas ynpasneHnsa OCyLeCTBNAETCA NnyTeM BKITIOYEHNA Nnn
BbIKIIOYEHUS nornb3oBartenen. Bee onepaunn ynpasneHna permcCTtpupyroTcd.

MHTEeNNeKTyanbHOCTb U 3P PEeKTUBHOCTb

TeMbl XxpaHeHnst OceanStor Dorado xapakTepuayoTcs nepegosbiMu

TexHonornsamm obecneveHnst BUpTyanusaunmn, UHTENNeKTyansHOCTU 1
adhhpekTUBHOCTU. B oTnuumne ot TpagmLUMOHHBLIX CUCTEM XPAHEHNSA CUCTEMDI

Oce

anStor Dorado ncnonb3ytoT crnegyowmne TexHonornm anst obecnedeHms 6onee

BbICOKOIo YpOBHA UCMNOJS1b30BAHUA NPOCTPaHCTBaA XpaHEeHUA, Bonee BbICOKOM
CKOpPOCTW BOCCTAHOBJIEHUA OAHHbIX, bonee MHTEeNNEeKTyalbHOro pacnpeneneHna
npoun3BoOOUTESIBHOCTU, a TaKxe bonee To4HOro KOHTpPOJ1A Ka4ecTBa yCcnyr:
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OKOHOMUYHOCTb

BupTtyanusauusa Ha ocHoBe RAID 2.0+

Pasgenser oMckoBoe NpOCTPaHCTBO Ha HeGonbLuMe BNOKM AaHHbIX U UCNONb3yeT
ux anga cosganHua rpynn RAID ana ToyHoro ynpaeneHums pecypcamu. 9Ta
TEexXHomnorus, kotopas obecnevymBaeT aBTOMaTU4ECKoe pacnpeaeneHme Harpysku,
Bonee BbICOKYIO MPON3BOANTENBHOCTb XPaHEHNS, ONTUMN3MPOBAHHOE
MCMONb30BaHVe NPOCTPaHCTBA XpaHEHUS, NOBbILLEHHYI0 CKOPOCTb
BOCCTaHOBMEHUS AaHHbIX 1 TOYHOE yrnpaBneHue NpoCTPaHCTBOM XpaHeHus,
CNY>XUT OCHOBOW Ans paboThl psiaa ApYyrux nepeaoBbiX TEXHOMOMMIN XpaHeHUs.

WHTennekTyanbHoe rmbkoe pacnpeaeneHune npoctpaHctea namstu (SmartThin)

®yHkumnsa SmartThin no3BonseT pacnpenenatb NPOCTPAHCTBO XPaHEHMS MO
TpeboBaHMIO BMECTO NpeaBapuTENbHOIO pacnpeaeneHust BCex pecypcoB Ha
HayanbHOM 3Tane. OTO 3KOHOMMUYeckn Bornee ahpEKTUBHO, MOCKONbKY 3aKaszyunk
MOXET Ha4yaTb paboTy C MMHMMAarlbHOrO KONMYecTBa OUCKOB, 406aBnss UX Mo
Mepe HeobxoammocTu. Taknm 06pa3om CHMXKAETCA CTOMMOCTb NepPBOHAaYanbHON
3aKynKu1 n COBOKYMHasi CTOMMOCTb BriaeHus.

Oenynnukaumsa n cxatme (SmartDedupe and SmartCompression)

B cuctemax xpaHeHusa OceanStor Dorado ncnomnb3yoTcs TEXHONOrm
SmartDedupe n SmartCompression ansa gegynnukauum n cxatus AaHHbIX C
Lenbio 3KOHOMMM NPOCTPaHCTBA XPaHEHNST U CHUXKEHWST KONMMYECTBA onepauui
yTeHUs 1 3anmcy Ha SSD-guckax. ITo NO3BONAET NPOASIUTL CPOK CNyx0bl SSD n
CHU3WTb MHBECTULIMOHHbIE 3aTpaThl, @ TaKXKe 3aTpaThl HA AKCNyaTauuo u
TeXHN4Yeckoe obcnyxnuBaHue.

N NpPoCTOoTa MCNOJIb30BaHUA

PeanunsoBaHHLIN B cucteMax xpaHeHusi OceanStor Dorado mexaHnam TO4YHOro
yrpaBneHnsa CKOpPOCTLIO, a Takke TexHonornn SmartDedupe n SmartCompression
obecneunBaloT CokpalleHne 3aTpar. A uenbii pag NpegyCMoTPEHHbIX CpeacTs
ynpaeneHus n obcnyxvBaHus ynpoLwaeT BbIMONHEHWE onepaumin aKkennyaTauum n
TEXOOCNYXMBaHUSI.

OKOHOMUYHOCTb
To4yHOEe ynpaBrneHme CKOPOCTLI0 BEHTUNSATOPA

OTOT MeEXaHM3M OUHAMMYECKN PErYNNPYET CKOPOCTb BpaLLeHUst BEHTUNATOpa Ha
OCHOBE TemnepaTtypbl CUCTEMbI XPaHEHWNS, CHUXKAET YPOBEHDb LLYyMa U
3HepronoTpebrneHnst 1 NO3BONSAET COKPATUTbL 3aTpaThl HA 3KCNyaTauuio
yCTponcTBa.

MpocTtoTa ncnonb3oBaHNs
- DeviceManager

MHCcTpyMeHT, pa3paboTaHHbin Ha 6aze HTML5S, npeacrtaenseT coboi
rpacpmyeckun nHTepdenc ansa ynpasneHnsa cuctemon xpaHenms. C
MOMOLLIbKO 3TOr0 MHCTPYMEHTA MOXHO NErko yrnpaensaTb CUCTEMON C
MOMOLLIbKO MPOCTLIX Y MOHATHBIX MHCTPYKLUWNA.

- MHTerI/IpOBaHHoe ynpasneHne

[nsa ynpasneHns nHterpupoBaHbl pyHkummn VMware vCenter Plug-in n
Hyper-V System Center. Kpome T0ro, gns ynpoweHus ynpasneHusi cuctema
xpaHeHusa nogaepxmsaet VMware vStorage APIs for Storage Awareness
(VASA), vStorage APIs for Array Integration (VAAI) n Volume Shadow Copy
Service (VSS) Provider.

- YnpaBneHue c nnaHweTa
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B0O3MOXHOCTb r'MGKOro ynpaBneHnsi CUCTEMOMN XpaHEeHUs AaHHbIX C 3KpaHa
nraHwera.

- Pasnun4yHble meToabl aBapuUHOIO OMOBELLEHUS

ABapuiiHoe onoBeLLeHre C MOMOLLbIO 3BYKOBbIX CUFHANoOB, UHAMKATOPOB,
KOpoTkmx coobuieHnit (SMS) unu anekTpoHHbIX nucem. MNMonb3oBarenu
CBOEBPEMEHHO NOMy4aloT BCIO BaXHY MHopMaLmio.

- O6HoBMNEeHWe 0gHMM HaXKaTUeM KHOMKMU

ObecneunBaeT 0GHOBNEHNE KOHTPONEPOB B pearilbHOM BPEMEHUN B OOUH
Knuk. Mpouecc 06HOBNEHMS YNPOLLEH U BbINONHSETCH 6e3 npepbiBaHMSA
paboTbl CEPBMCOB.

MHTeﬂﬂeKTyaﬂbHaﬂ cucTtemMa aKkcnnyataumm m Texo6cny>|<v|Ba|-m;|

WHTennekTyansHasa obnavHas cuctema ynpasneHus DME 1Q (paHee n3BecTHas kak
eService) npegnaraet ycoBepLUEHCTBOBAHHbLIE BO3MOXHOCTW 3KCMyaTaumm 1
TexobcnyxmBaHMsa 1 NpoBOAUT MnaHoBoe obCnyxuBaHve Ans npegoTepalleHns
BO3HMKHOBEHNA NOTEeHUMalnbHbIX PUCKOB.

MonyunB paspelueHne 3aka3yuka, cuctema DME |Q oTcnexvnBaeT aBapuiHble
CurHanbl yCTPONCTB B pexunme 24/7. INpu obHapyXeHun aBapuinHoro curHana
cMcTeMa aBTOMaTuyeckn yBeaomMnsieT 06 3ToM cneumanncToB LeHTpa TEXHUYECKOW
nogaepxkn Huawei n cosgaeTt 3asiBku Ha obcnyxumBaHme. CepBUCHbIE UHXEHEePbI
Huawei nomoryT 3akas4mky CBOEBPEMEHHO peLLnTb NPobrneMbi.

e DME IQ npegocTaBnsieT 3aka3ymkam CUCTEMY SKCMyaTaLmm u
Texo6cnykmBaHust B hopmaTe caMoobCnyXuBaHusI.

® [locTpoeHHasn Ha b6ase obnaka Huawei, obnadHas cuctema DME 1Q ucnonb3ayet
aHaNNTUKy oonbLUnX OaHHbIX N TEXHOJTIOTMN NCKYCCTBEHHOIO MHTENJIEKTa OnA
onpeaerneHns NoTeHuManbHbIX HeUCNPaBHOCTEN, YNPOLLEHNS NMPOLECCOB
3KCnyaTaumum u TexobcnyXnBaHus U NnoBbILLIEHUs UX 3PHEKTUBHOCTY.

e [Ina 6e3onacHom nepegaym gaHHble wudgpytotca. DME 1Q nonyyaet goctyn K
CUCTEME 3aKa34yuka TONbKO Nocne nonyyYeHns OT HEro COOTBETCTBYIOLLErO
paspeLueHus.

e CucTeMa KpyrrocyToYHO NpedocTaBnseT 6esonacHble, HaaeXHble, NPOaKTUBHbIE
yCryru akcnnyataumm n TexobcnyxumBaHus. 3asBK1 Ha 06CnyxuBaHue
€030al0TCH aBTOMAaTUUYECKMU.

e  3akasuukum MOryT MCMonb30BaTh Nobor komneloTep Ana goctyna k DME 1Q n
npoBepku nHgopmaummn ob yctponctee B ntobom mecte 1 B noboe Bpems.

DME IQ obecnevnBaeT B3aumogencTeme KnneHTa ¢ obnavyHorm cucTeMoi.

®  KnuneHT pa3BepTbiBaeTCA Ha CTOPOHE 3aka3yuka. KnneHT cobupaet aaHHble
aBapUHbIX CUTHANOB Ha YCTPOMCTBAX 3aKka3yuka 1 OTnpaBnsieT ux B 06nayHyo
CUCTeMbl 4N AUCTAHLMOHHOTO 0BCNYXMBaHUS, HanpuMep Ans NpoBeaeHUs!
AVCTaHUMOHHOW NPOBEpKM 1 cbopa >KypHarnos.

e (ObGnayHasa cuctema pa3BepHyTa B LEHTpe TexHndeckon nogaepxkm Huawei. OHa
KpYrnocyTO4HO Nony4yaeT AaHHble aBapUNHbBIX CUrHaNoB OT KNneHTa u
aBTOMAaTUYEeCKM YBEOOMIISIET O HUX CMEeLManucToB Cy>0bl TEXHUYECKON
nopaepxkn Huawei. ObnayHas cucrema Takxke npeaocTaBnsieT BO3MOXHOCTM
aBTOMAaTMYECKON MPOBEPKU 1 cOopa XKypHarnoB Ha YCTPOMNCTBAX 3akas4dumka.

Mogpo6Hyto nHpopmaumo MoxHo HaTn B DME IQ Intelligent Cloud O&M Platform
User Guide unu B DME 1Q Ha Be6G-canTe https://support.eservice.huawei.com/.

Bepcus 15 (2025-06-30) Copyright © Huawei Technologies Co., Ltd. 10


https://support.eservice.huawei.com/

OceanStor Dorado cepwuit 8000 V6 u 18000 V6
Bepcus 6.x u V700R001 3 AnmaparHas apXUTeKTypa

AnnapaTtHasi apxuTeKTypa

3.1 WHTtepakTmBHasa 3D-gemoHcTpaumsa obopynoBaHus
3.2 Cronka

3.3 Bbnok koHTponnepos 4 U cuctem OceanStor Dorado 8000 V6 (SAS) n Dorado
18000 V6 (SAS)

3.4 bBnok koHTponnepos 4 U cuctem OceanStor Dorado 8000 V6 (NVMe) and
Dorado 18000 V6 (NVMe)

3.5 WHTepdencHbin mogynb

3.6 bBnok auckos SAS 2 U

3.7 bBnok nHtennekTyanbHbIX guckoB SAS 2 U

3.8 bBnok nHtennekryanbHbIX guckos NVMe 2 U

3.9 [lnatra SCM (npumeHumo k Bepcum 6.1.0 n 6onee nos3gHMM BEPCUSIM)
3.10 YcTpoKcTBa anekTponMTaHns B CTONKe

3.11 Quorum-cepBep (OMnuMOHanbLHO)

3.12 KommyTaTop AaHHbIX (ONUMOHaNbHO)

3.13 Kabenu yctponcrea

3.1 MHTepakTuBHasa 3D-gemoHcTpaunsa obopyanoBaHua

B UHTEpakTMBHOM LieHTpe MOXHO HanTK annapaTHbli 3D-cMMynaTop, KOTOpbIn
obecneunBaeT KpYroByto AEMOHCTPAaLMIO annapaTHbIX KOMMOHEHTOB M Npolecca
pa3bopkn obopynoBaHns. C ero MOMOLLIbIO Bbl MOXETE NOMYYNTb MNOSTHOE
npeacTaBneHne o BHyTPEHHEN KOHCTPYKUun obopygoBaHus. [locTyn K cMMynaTopy
MOXHO NONyYnTb cnegyroLmnm obpasom:

IIIar 1  OTxpoiite nHGOPMAIIMOHHBIH IICHTP CUCTEM XpaHeHHs AaHHbIX Huawei
(https://info.support.huawei.com/storage/#/home).

ITar 2 B pasgene Top Tools Haxmute 3D Experience Center.

IIlar 3 Bbibepute OceanStor Dorado.
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Illar 4 BbiGepuTe HYXXHYIO MOAENb NpoayKTa.
IITar 5 BbiGepute KOMMOHEHT, KOTOPLIN XOTUTE NOCMOTPETb.

----KoHeL,

3.2 Ctouka

B naHHOM pasgene npvBeeHa obLias CTpyKTypa U BHYTPEHHSISt KOMMOHOBKA CTOMKM.

(L) MPVIMEYAHUE

e [lo ymonyanuto OceanStor Dorado 8000 V6 He nocTaBnsieTcsa B cTOMKax. Hanuuue ctoiiku
ONUMOHarbHO.

e [lo ymonyanuo OceanStor Dorado 18000 V6 noctaBnsieTcs B CTOMKaXx.
O6wasn cTpykTypa

Mpwn BKIIOYEHNN CUCTEMbI UHOVKATOP COCTOSIHWUS Ha NepeaHen ABEpU CUCTEMHON
cTtonkn O ropuT 3eneHbIM LIBETOM, Kak nokasaHo Ha Puc. 3-1.
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Puc. 3-1 Nnapukarop cToiiku

MHAMKaTOp COCTOAHMA —@

LED-uHpukatop

CeeToanoa Ha BXOQHOW OBEPU CTOMKM NOKa3biBaE€T COCTOSIHME CUCTEMBI. Bbl MOXeTe
BbIKIIOYNTb CBETOAMOM Ha 3afHEeN CTOPOHe nepedHel ABepu, kak nokasaHo Ha Puc.
3-2.
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Puc. 3-2 MNepeknioyarerns ceetoanoaa

B Tabn. 3-1 npuBeaeHo onucaHne 3Ha4YeHUin MHAMKaTopa COCTOSIHUSA Ha nepenHen
OBEpU CTOVKM.

Taou. 3-1 Munukatop cocTosiHUA Ha epeHeil ABepH CTOHKU

LiBeT CocTosiHue

3eneHbin ® [OpuUT 3eneHbIM: CUCTEMA B CTOMKE
BKIOYeHa 1 paboTaeT B LUTAaTHOM
pexume.

* MuraeTt 3eneHbim (0,5 'L): cuctema B
CTOWKe B NPOLLECCe BKIMIOYEHNS UK
BbIKIIOYEHUS.

e He ropuT: Cuctema B CTOMKE BbIKITHOHEHA.

KpacHbin ® [OopwuT KpaCHbIM: B CUCTEME B CTOMNKE
reHepupyeTcs KpUTUYECKUI U BaXKHbIN
aBapWHbIA curHan.
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LiBeT CocTtosiHue
e He roput: cuctema B CTONKe paboTaeT B
LITAaTHOM pexunmve.
CuHun e Muraet cuHum (2 I'y): naet onpegeneHue

MECTOMONOXEHUSA CTONKN.

¢ He roput: MecTononoxeHne CTONKN He
onpeaeneHo.

XapaktepucTtuku annapaTtHou nnatdgopmbl

B Tabn. 3-2 npuBeaeHbl pasmepbl, BEC 1 XapaKTEPUCTUKN NMUTAHNUST CTOMKM.
JdononHutenebHblEe XapakTepucTuKN CM. B pasaene Specifications Query.

Taou. 3-2 XapakTepucTukn annaparHon nnatgopmsl

MapameTp

XapakTepucTuku

Pasmepsbl (B x W x T

2000 x 600 x 1200

Bec Hesarpy>xeHHON CTONKM

200 kr

(PDU)

brok pacnpeneneHnda nnTaHna

e  OpHodasHbI NepeMeHHbIN Tok 220 B:
200-240 B nepemeHHoro Toka + 10%

¢ TpexdasHbii nepemeHHbIn Tok 380 B:
346—415 B nepemeHHoro toka £ 10%

e BbICOKOBOMNbTHbLIN NOCTOSAHHBLIN TOK 240 B:
240 B noctosiHHoro Toka +20%

BHYTpeHHASA KOMNOHOBKA

Cucrtema XpaHeHnA gaHHbIX COCTOUT U3 CUCTEMHBLIX CTOEK U CTOEK C ANCKaMU.

e (CwuctemHas cToMka ocHalleHa 6r1oKoM KOHTpoepoB, 6rmokaMmu AUCKOB 1
KabenbHbIMM NOTKaMn BHYTPU CTOVKM.

® B cTolKke ANCKOB MMEKTCS TOMNMbKO BIIOKM OUCKOB.

Ha Pwuc. 3-3 nokasaH Bug cnepegun ctoek ¢ briokamm gmnckos SAS 2 U.
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Puc. 3-3 Bua cnepeau ctoek ¢ 6nokammn gmnckos SAS 2 U

CucTemHbiit Wwkad 0 [vckosbiit Wwkad 0-0 CucTemHbli wkad 1 [vckosblit Wwkad 1-0
= g C _ . -

Bnok auckos £ Bnok auckos §  Brok avckos ¢ § Brok auckos { S5
KoxTponnepHbii KoxTponnepHbili
6nok 0
! " f
Bnok avckos i Bnok quckos ¢ j Bnok uckos { §  Brok auckos ¢

Ha Puc. 3-4 nokasaH Buf criepeam CToek ¢ briokamu MHTennekTyanbHbiX AMckos 2 U
(B KayecTBe NpMMepa UCNosb3yrTCs ONoKM MHTenNekTyanbHbiX guckoB NVMe 2 U).

Puc. 3-4 Bug cnepeau ctoek ¢ bnokamm nHTennekTyanbHbix auckos NVMe 2 U

[vckosbli wkad 0-0 CucTemHbli Wwkad 0 CucTemkblil Wwkad 1 [vckoselit wkad 1-0

Bnok anckos Bnok Auckos Bnok anckos Bnok anckos ¢
KoHTponnepHbiit KoHTponnepHblit
6nok 0 6nok 1
( (
bnok anckos Bnok auckos Bnok auckos Bnok Aauckos {
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3.3 bnok koHTponnepoB 4 U cuctem OceanStor Dorado
8000 V6 (SAS) u Dorado 18000 V6 (SAS)

B aTom pasnene onucbiBaeTcs CTPYKTypa annapaTHoro obecnedeHus, yHKLMK
KOMMOHEHTOB, NHAUKATOPLI Grioka KOHTPONNepOoB, a Takke NPMBOAUTCS BMA
obopyaoBaHus cnepeam v caagu.

3.3.1 O630p

Bnok KOHTponnepoB MMEET MOAYIbHYH KOHCTPYKLMIO M COCTOUT U3 CUCTEMHOIO
Kopnyca, KoHTponnepos, BBU, moaynen nutaHus, mogynen ynpasneHus u
NHTepdENCHbIX Moaynen.

B kaxgom 6roke KOHTPONIEPOB pacnonioXeHbl ABa UMK YeTbipe KOHTpornepa ¢
LieHTpanbHbIMM NpoLeccopamn, U3NYECKor NaMSATLI0, BHELLUHUMM NopTaMu U
nopTaMu pacLUMpeHust.

(] NPVIMEYARVE

Brnoku koHTponnepos 4 U, ncnonb3yoLne Moaynm NUTaHusa NOCTOSIHHOrO TOKa, He
noaaepXmMBatoT NOCTaBKy B CTOMKax. To ecTb ecnn 6rnok koHTponnepos 4 U noctaensercs B
CTOMKax, B HEM MOXHO MUCNOMb30BaTb TONbKO MOAYNN NUTaHNSI NEPEMEHHOro Toka. Ecnu 6rnok
KOHTponnepoB 4 U He nocTaBnsieTcs B CTOMKaXx, B HEM MOXHO UCMOMb30BaTb MOAYNM NUTaHUSA
NMOCTOSIHHOIO TOKa UMM NEePEMEHHOINO TOKa.

O6wasn cTpykTypa

Ha Puc. 3-5 nokasaHa obLuasi cTpykTypa 6rioka KOHTpPOIepoB.

Puc. 3-5 O6Las cTpykTypa 6noka KoHTponnepos

Moaynb nuT.

aHuA
HTEPPEUCHbIN
/
-~y

| Moaynb BEHTUNATOPOB

h
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Bup cnepeau

Bup c3aaun

(2] MPVIMEYAHUE

e Ecnu 6nok KOHTpPO1epoB OCHALLEH ABYMA KOHTpOnfiepaMmun, OHN yCTaHaBIIMBAKOTCA B
nepBbIA U TPETUI CIOTbI CBepxXy BHMU3, a BCnoMoratesibHble MOoAYynn oxXxnaxaeHua

yCTaHaBMMBaKOTCA BO BTOPON 1 YETBEPTHLIN CNOThI. KOHTponnepbl B3aMMOAENCTBYIOT APYr C

APYroM € NOMOLLbIO NEPEChINKN KOHTPOnbHLIX heartbeat-curHanos. KabensHoe
COoefMHeHVe NS B3auMoAeNCTBUsA He TpebyeTcs.

o CnoTbl MCNOMNB3YIOTCA AN pa3MeLleHns 1 3aLUUTbl AUCKOB, UHTEPMENCHBIX Moaynen,
KOHTPONNEepOB, MoAynen BEHTUNATOPOB U MoAyNen NuTaHus.

Ha Pwuc. 3-6 nokasaH Bua cnepean 6rnoka KOHTPONepos.

Puc. 3-6 B cnepeam 6rioka KOHTPONNepPoB

3awenka moayns BBU 3alyenka MOAYNA BEHTUNATOPOR OkpaH Brnoka KOHTponnepos

Pyuka mopyns
Mogynb BBU| Pyuka mogyns BBU Mopynb BeHTUNATOPOB BEHTUNATOPOB

3alenka KoHTponnepa

Nl i WHpukatop

: 8 nuTanus/

- -

| - KHOMKa NUTaHUA
Cl .|

- i

- p=

" ..

- o

- - WHdopmayoHHas
H Im Tabnuuka (c ESN)
- -

= =

(2] MPYMEYAHVE

e B kaxgom KoHTponnepe cemMb BEHTUNATOPHBLIX MOAYNEN.

o KoHTponnepam npucsoeHbl nuTtepbl A, C, B, D cBepXxy BHUS.

e VHdopmauroHHas Tabnuuka cogepxut MHpopmaLuo ycTporcTea. Bel MoxeTe n3sneyb
MH(OPMaLMOHHYO TabnnyKy psifioM C MOHTaXXHOW NPOYLLMHON YCTPONCTBA, YTOObI
NOCMOTPETb MOAENb YCTPONCTBA.

Ha Puc. 3-7 n Puc. 3-8 nokasaH Bua c3agun GnoKoB KOHTPOMNIEPOB, OCHALLEHHbIX
Mogynem nNUTaHus NePEMEHHOro Toka.
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Puc. 3-7 Bua c3agm 6noka koHTponnepos (C Moaynamu paclumpeHus SAS 12 F'out/c Ha
npyMepe Mogyrs NMTaHWs NepeMeHHOro ToKa)

Pyuka Moayns 3auyenka

Moaynsa
nuTaHuA Moaynb nué);mg
NUTaHUA

=1

Pyuka moaynsa uHtepdeiica
Pyuka moZyns ynpaBneHus

—
L¢)

CeteBoii NOPT ynpasneHus I ] k
PT YR CerteBoii nopt Pasbem moayns
Texobenyxusanus | nutaHus

Mogyrnb ynpasneHus

MocnepoBaTenbHblil NOPT

Puc. 3-8 Bug c3agm 6noka KOHTponnepos (C BHyTPEHHUMN UHTEPEENCHBIMMN MOZYNAMM
RDMA 100 out/c Ha npumepe Mogyns MUTaHWUSA NEPEMEHHOIO TOKA)

3alyenka Mogyns nNUTaHuaA
Pyuka Mogyna nuraHua

" Moayne
Pyuka niTepdeiicHoro moayna Pyuka MOIYNA yTipaBneHus A

(o]
TITIT

TTTIIT1T

MopT ynpaBnexua Pasbem moayna
obcnyxuBaHuA | nUTaHnA

A
MocnenosaTensHbid NopT  Moayns ynpasneHus

Bepcus 15 (2025-06-30) Copyright © Huawei Technologies Co., Ltd. 19



OceanStor Dorado cepwuit 8000 V6 u 18000 V6
Bepcust 6.x u V700R001 3 AnmaparHas apXUTeKTypa

YBEJOMAEHME

e [lopT TexobecnyXnBaHns NpegHasHadeH Ansa cneumanbHbiX onepaumi ynpasneHus
1 TeXODCNyXXMBaHUSI B aBapUHbIX CUTYaLMSIX U MOXET MCNOMb30BaTbCS TOMNbKO
NHXXeHepamun TeEXHUYeCKon nogaepxkm Huawei. Bo nsbexarnne obpasosaHus
CeTEBOrO KOMbLla He NOAKMNoYanNTe CEeTEBOW NOPT YNpaBneHUsa U ceTeBon NopT
TexobCnyXMBaHMSA K OOHOW NOKarnbHOW CETU UMK K OQHOMY KOMMYTaTopy.
HavanbHbi IP-agpec nopta texobcnyxmBanusa 172.31.128.101 nnn
172.31.128.102. Macka nogcetn no ymondaHumo 255.255.0.0. PekomeHayetcs
MOAKIOYATh K CETU TOMbKO NOPT yNpaBreHus.

e K nocrnenoBaTenbHbIM MOPTAM MOXHO NMOAKMHOYUTL TOMNBKO NocrneaoBaTernbHble
kabenu. He nogkniodaiiTe kK nocrneaoBaTenbHbIM NopTam ceTeBble kabenw.

Moaynu ynpaeneHus sBnsatoTca obasatensHbiMy aAnga 6noka koHTponnepos 4 U. OHu
NCNonb3ylTcs AN ynpaeneHus n obcnyxmeanus. VIx Homepa cnotos: SMM 0 n SMM
1 cBEPXY BHUS.

Kak nokasaHo Ha Puc. 3-9, cnoTbl MHTepdecHbIX Mogyrnen B 6roke koHTponnepa 4 U
NPOHYMepOBaHbl CNieBa HanpaBo W CBEPXY BHU3 B CrieayoLem nopsigke:

e  Bepxnue cnotbl: IOM HO, IOM H1, IOM H2, IOM H3, IOM H4, IOM H5, IOM H6,
IOM H7, IOM H8, IOM H9, IOM H10, IOM H11, IOM H12 n IOM H13.

®  HwxHue cnotbl: IOM LO, IOM L1, IOM L2, IOM L3, IOM L4, IOM L5, IOM L6, IOM
L7, IOM L8, IOM L9, IOM L10, IOM L11, IOM L12 n IOM L13.

Puc. 3-9 Homepa crnotoB mogynen Kaw-gMCcKoB

Hwxe npuBeneHbl NpaBuna yCTaHOBKM MHTEPENCHBIX MOayrnen B Orok
KOHTPOMMepos.

1. B uensax obecneyeHns HaOEXHOCTM PEKOMEHOYETCS YCTaHaBNMBaTb
UHTepdericHble MoaynM NonapHo. TO €CTb OA4MH M TOT Ke UHTepEenCHbIN
MOAYIb AOIMKEH OblTb OTAENBHO YCTAHOBSIEH B BEPXHEM CINOTE N B
COOTBETCTBYHOLLEM HUXHEM CMOTE.

2. MacwTtabupyemble nHTEpdENCHbIE MOOYNN YCTAaHABMMBAKOTCS U
KOHburypmpytoTcs B criegytoilen nocnegosartensHoctv: IOM H3/L3 > |IOM
H10/L10.

3. CHavana ycTtaHOBMWTE BHYTPEHHWE UHTEPdENCHbIE MOOYNMW, @ 3aTEM BHELUHNE
UHTepercHble MoayIu.

4. T[lpaBuna KOHPUTYpUpPOBaHUS BHYTPEHHUX MHTEePENCHBIX MOaYNen:

Bepcus 15 (2025-06-30) Copyright © Huawei Technologies Co., Ltd. 20



OceanStor Dorado cepwuit 8000 V6 u 18000 V6
Bepcus 6.x u V700R001 3 AnmaparHas apXUTeKTypa

- B cnyvae ncnonb3oBaHus Tonbko nHTepdencHbix mogynen SAS 12 'out/c
OHM MOryT yCTaHaBnmBaTbCs Tonbko B crioTel IOM H5, IOM L5, IOM H6, IOM
L6, IOM H7, IOM L7, IOM H8 n IOM L8. lNocnenoBatenbHOCTb YCTaHOBKM:
IOM H6/L6 > IOM H7/L7 > IOM H5/L5 > IOM H8/LS.

- Ecnun ncnonbsyoTcs TONbKO BHYTPEHHUE UHTepderncHole moaynu RDMA
100 éuTt/c, OHM yCTaHaBNMBaOTCSA B CNeayoLLen NocneaoBarTeflbHOCTH:
IOM H6/L6 > IOM H7/L7 > IOM H5/L5 > IOM H8/L8 > IOM H4/L4 > IOM
H9/L9 > IOM H2/L2 > IOM H11/L11 > IOM H1/L1 > IOM H12/L12 > IOM
H3/L3 > IOM H10/L10.

(L) MPVIMEYAHUE

MHTepdencHein mogyns SO 100 Mout/c RDMA, ucnone3yemsivi Ans gobaesneHust 6rokos
KOHTPOMNNEpPOB, MOXET yCcTaHaBNMBaTbcA Tonbko B cnoTtel IOM H3/L3 n IOM H10/L10. MNpwn
noaknoYeHnn GroKoB ANCKOB HE UCMONb3yNTe 3T pasbeMbl, KPOME Cryyaes, korga Apyrux
pasbeMoB HeJOCTaTOYHO A1 MOAKIHYEHUS GIIOKOB AUCKOB.

5. [NpaBuna KOHMUrypmMpoBaHnsa BHELLIHUX UHTEPEENCHBIX MOLYEN:

- [pu ncnonbsoBaHMn Moayrns BHELLHMX MHTepdencoB BBoAa-BbiBoaa Fibre
Channel (FC) Heobxoanumo CKOHGUIrypnpoBaThb TONIbKO OAMH MOAYIb B
BEPXHEM CIIOTEe U OOWNH B HUXXHEM crnoTe.

- [pu ncnonb3osaHnn Mogynsa nHTepdernca, OTAMYHOro OT MOAYNS BHELLUHMX
nHTepdercos Beoaa-sbiBoga FC, Heobxoanumo ckoHUrypnpoBats no
O HOMY MOAYII0 B Kaxkaom u3 keagpaHTtoB A, B, C n D.

- [na ceteBown cpeapl FC:

i. Ecnun ucnonbayoTtca uHtepdericHele mogynu SAS 12 [ouT/c,
YCTaHOBUTE BHELUHNE NHTEPdENCHbIE MOAYNN B CrEAYOLLEN
nocneposartenbHoctu: IOM HO/LO > IOM H13/L13 > IOM H1/L1 > IOM
H12/L12 > IOM H2/L2 > IOM H11/L11 > IOM H4/L4 > IOM H9/L9 > IOM
H3/L3 > IOM H10/L10.

ii. Ecnu ncnonb3yoTca TONbKo BHYTPEHHME MHTEPdENCHBIE MOAYNN
RDMA 100 I'but/c, ycTaHOBUTE BHELUHWE MHTepdenCcHble MOaYNn B
cnegytowen nocnegosarensHocty: IOM HO/LO > IOM H13/L13 > IOM
H1/L1 > IOM H12/L12 > IOM H2/L2 > IOM H11/L11 > IOM H4/L4 > IOM
H9/L9 > IOM H5/L5 > IOM HS8/L8 > IOM H3/L3 > IOM H10/L10 > IOM
H7/L7.

- [na ceteBown cpeapbl 6e3 FC:
i. Ecnu ucnonb3yoTcs Tonbko nHtepdencHsle moaynu SAS 12 [6ut/c:

O B cncteme c aBymst KOHTpoOmnepamu BHeLLIHNE MHTePdenCcHble
MOAYNV yCTaHaBNMBaKTCA B CriedytoLLen nocrnenosareribHoCTy:
IOM HO/LO > IOM H1/L1 > IOM H2/L2 > IOM H4/L4 > IOM H3/L3.

O B cucteme ¢ 4YeTbIipbMsi KOHTPONNEPaMm BHELLHNE UHTEPENCHbIE
MoZynn ycTaHaBNMBaKTCS B CneayoLLein nocneaoBaTernlbHOCTH:
IOM HO/LO > IOM H13/L13 > IOM H1/L1 > IOM H12/L12 > IOM
H2/L2 > IOM H11/L11 > IOM H4/L4 > I0M H9/L9 > IOM H3/L3 >
IOM H10/L10.

ii. Ecnu ncnonb3yoTcst TONbKO BHYTPEHHMUE MHTEPdENnCHbIe MOaY N
RDMA 100 Mout/c:

O B cucteme ¢ gByms KOHTponnepamm BHELLHNE NHTepdencHble
MoAynun ycTaHaBNMBalTCH B CneayoLlen nocneaoBarenbHoCTH:
IOM HO/LO > IOM H1/L1 > IOM H2/L2 > IOM H4/L4 > IOM H5/L5 >
IOM H3/L3.
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O B cucteme ¢ 4eTbipbMsi KOHTPONNEPaMMN BHELUHNE MHTEPGENCHbIE
MoZynKn yCTaHaBNMBAKOTCS B CneayioLLein nocneaoBaTernlbHOCTH:
IOM HO/LO > IOM H13/L13 > IOM H1/L1 > IOM H12/L12 > IOM
H2/L2 > IOM H11/L11 > IOM H4/L4 > IOM H9/L9 > IOM H5/L5 >
IOM H8/L8 > IOM H3/L3 > IOM H10/L10 > IOM H7/L7.

6. [MocnegnoBaTenbHOCTb YCTAHOBKU MHTEPENCHBIX MOAYNEN, UCNOSb3yeMblX ANs
cnyx06 pennukawumm, aHanormdHa nocnegoBaTenbHOCTN YCTAaHOBKM BHELLHMX
UHTepdEeNCcHbIX Moaynen.

MHTepC*)eVICHbIe Moaynn o4AHOro Tuna yCtaHaBJIMBaKOTCA nocnegosaTtesibHO.

YcTaHaBnvBanTe BHELLHNE UHTEPMENCHbIE MOAYNW pa3HbIX TUMNOB B
cnegytowen nocnegosatensHocTu: Ethernet > RoCE > FC. PasmewanTte
NHTEepdEeNCHble MOOYNM B BOCXOASLLEM NOPSAKE CKOPOCTU UX MOPTOB.

9. VYcraHosute nnatbl UA-yckoputensa B crnotel IOM H2/L2 n IOM H11/L11.

Ecnu YCTaHOBITEHO ABa KOHTpOoepa, To And 6roka KOHTpOJ1J1EePOB
Tpe6y}0Tc;| aBe nnartbl MM-yCKOpMTeJ'IFI, KOTOpble yCTaHaBnMnBarkTCA B CIOThI
IOM H2/L2.

Ecnu ycTaHoBReHO YeTbipe KOHTponnepa, To Ans 6roka KOHTPonnepoB
TpebytoTcsa YeTbipe nnatbl W-yckopuTens, KoTopble yCTaHaBNMBaloTCS B
cnotbl IOM H2/L2 n IOM H11/L11.

(2] MPUMEYAHVE

[Mocne yctaHoBKM HEO6XOAMMO BbINMONHWTL CriedytoLime KOMaHabl Ans NpoBepKu nnat
MWN-yckoputens:

1.

Bowngute B CLI 1 BbInONHMTE KOMaHAy change user_mode current_mode
user_mode=developer ans nepexoga B pexum paspaboTyuka.

BeinonHute komaHgy change cache ai_service switch=on, 4Tobbl BKMOYUTb
NW-yckopeHue.

10. Hwxe npuBeneHbl Npaeuna yctaHoBku nnat SCM B 610K KOHTPOSEPOB.

(2] MPUMEYAHME

Mpun ucnons3oBaxHmm SmartCache nnatsl SCM gomkHbl ObITb YCTAaHOBMEHLI B Oroke
KOHTponnepoB. Kaxabii KOHTponnep nogaepxmBaeT makcumym age nnatbl SCM.

B cucteme ¢ AByMst KOHTpoOnepammn 610K KOHTPONMEPOB MOXET MMETb MaKCUMYM YeTbIpe
nnatbl SCM, KOTOpble AOMKHbI YCTaHaBNUBATLCH CUMMETPUYHO B BEPXHUIA U HUXKHUIA
CnoTbl.

B cncteme ¢ 4eTbipbMSA KOHTpOnnepamu 6rok KOHTPONNEPOB MOXET MMETb MakCUMyM
Bocemb nnat SCM, KoTopble OOMKHbI YCTaHaBNMBaTbCA CUMMETPUYHO B KBaapaHTax A, B,
CubD.

Ecnun ucnoneaytotca uHtepdericHsle mogynun SAS 12 I'out/c:

m B cucrteme c gByms KoHTponnepamu npu yctaHoske nnat SCM B cnotbl
cnepyvite criegytowemy nopsagky: IOM H2/L2 > IOM H4/L4 > IOM
HO/LO > IOM H1/L1 > IOM H3/L3.

m B cucteme c 4eTbipbMA KOHTpOnepamu npu ycraHoske nnat SCM B
cnoTbl cnegynte cnegyowemy nopsaky: IOM H2/L2/H11/L11 > IOM
H4/L4/H9/L9 > IOM HO/LO/H13/L13 > IOM H1/L1/H12/L12 > IOM
H3/L3/H10/L10.

Ecnu ucnoneaytotca mogynu uHtepdgerica BE 100 6ut/c RDMA:

m B cucreme c gByms KoHTponnepamu npu yctaHoBke nnat SCM B cnotbl
cnegymnte cnegytowemy nopagky: IOM H2/L2 > I0M H4/L4 > IOM
HO/LO > IOM H1/L1 > IOM H5/L5 > IOM H3/L3.
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m B cucteme c yeTbipbMs KOHTPONNepamm npu ycraHoske nnat SCM B
cnoTbl cnegynTe cnegyowemy nopagky: IOM H2/L2/H11/L11 > IOM
H4/L4/H9/L9 > IOM HO/LO/H13/L13 > IOM H1/L1/H12/L12 > IOM
H5/L5/H8/L8 > IOM H3/L3/H10/L10.

XapaktepucTtuku annapaTtHou nnatdgopmbl

B Tabn. 3-3 npuBeaeHbl pasmepbl, BEC U XapaKTEPUCTUKM NUTaHUS Oroka
KOHTponnepoB. [lononHuTenbHble XapakTePUCTUKM CM. B pasgerne Specifications

Query.

Tab6.. 3-3 XapakTtepuCcTukL annapaTtHon nnartgopmbl

MapameTp

XapakTepucTtuku

Paamepsbl (B x W x TN

175 MM x 447 MM X 865 MM

Bec (0e3 BcnomMoraTtenbHbIX
MaTepuarnoB, Takmx Kak
HanpaenswLwue 1 kabenwn)

® 71,9 kr (oBa KOHTponnepa)
e 88,2 kr (4eTbipe KOHTpoOMnepa)

Harlp;|>|<eH|/|e NMTaHn4a nepemMeHHoOro
TOKa N HOMUHanNbHbIN TOK

MCTOYHUK NUTaHMS NepeMEHHOro Toka
2000 BT (nopoepxka BBoga ABYX

TOokoHecyLwmx nposogos 110 B (2W+PE)),
200-240 B nepemeHHoro toka £10%, 10 A,
opHodasHbIn, 50/60 Iy,

BbICOKOBOMbTHbLIN MCTOYHUK ]
MOCTOSAHHOIO TOKa

NcTounmk nutaHma 2000 BT (Bxog 240 B
NOCTOSIHHOrO ToKa), 192—-288 B
NMOCTOSAAHHOro ToKa, 10 A

H13KoBONbTHBIA UCTOYHUK
NMOCTOAHHOIO TOKAa

WcTtouHuk nutanms 2000 BT (nopaepxka
Bxoga —48 B/—60 B nocTtosiHHOro toka), ot
—40 B po —72 B nocTosiHHOro Toka, 50 A

3.3.2 OnucaHne KOMMNOHEHTOB

B naHHOM pasgene npveeaeHa nogpobHas UNMCTPaLuUs U onucaHne Kaxkaoro
KOMMOHEHTA.

3.3.2.1 Kopnyc

Kopnyc BmelLaeT coeanHMTENbHYIO NnaTy, obecnevmBaloyo HagexHoe coegnuHeHne
NHTepEenCHbIX Moaynen n pacnpegeneHne NMTaHUa U CUrHanoB BHYTPEHHUX
Moaynen.

BHewHunu BUAO

Ha Pwuc. 3-10 nokasaH BHELLHWUI B4 Kopnyca.
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Puc. 3-10 Kopnyc

3.3.2.2 KoHTponnep

KOHTpOJ'IJ'Iep ABNAETCA KnoyeBbiIM KOMMOHEHTOM CUCTEMbI XpPaHEHUA. OH
o6pa6aTb|BaeT 3anpochbl CJ'Iy)K6 XpaHeHua OaHHbIX, NPUHUMaEeT KOMaHA4bl ynpaBlieHnA

KOHd)VIrypﬁLl,l/lGVl, COXpaHd€eT AaHHble KOHC*)I/IpraLl,VII/I, noaKknK4yaeTcda K AUCKaM “n
COXpPaHAET KpUTndeckmne gaHHble Ha CUCTEMHbIX OUCKaX.

(] NPVIMEYARVE
Ka)K,EI,bII7I KOHTpOJ'IJ'Iep nUMeeT aBa BCTpoeHHbIX AncKa ansa XpaHeHVIFl CUCTEMHbIX OaHHbIX. |_|pl/l

c60oe NUTaHUsi Ha 3TUX AMCKax TakKe XpaHsATCS AaHHble Kala. BCTpoeHHble ANCKM pasHbIX
KOHTPONEPOB CNyXaT pe3epBHbIMI YCTPONCTBAMU APYr ANs Apyra.

BHelwHun Bup
Ha Puc. 3-11 nokasaH Bua cnepeam KOHTpornnepa.

Puc. 3-11 Bug cnepeam KoHTposnnepa
VIH,CI,MKETOD NUTaHWUA KOHTpOnnepa

3auwenka MoAynsA BEHTUNATOPOR

3auwenka BBU

l ViHavKaTop aBapuiiHOro COCTOAHWA KOHTpOnnepa J

-
WHaukaTop pabouyero cocToAaHuA/
aBapuitHoro coctornnA BBU WHaukaTop paBoyero cocToAHuA/aBapuitHOro
COCTOAHWA MOYNA BEHTUNATOPOB MHOUKaTOp aBapuitHoro
COCTOAHMA BCTpoeHHoro FRU

Pblyar KoHTponnepa

UHaukaTopbl
Cratycbl 1 3Ha4eHNss MHAMKATOPOB KOHTPONiepa onnucaHbl B pasgene ViHgukatopbl

Ha nepegHen naHenu.

24
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3.3.2.3 BcnomoratenbHbIW MOAYNb OXaXaeHUs

Korga 6nok KOHTponnepoB CKOHMIrypupoBaH ¢ ABYMSI KOHTponnepamu,
BCNnomoraTtenbHble MOOYNN OXNaXK4eHWs ycTaHaBNMBaloTCS B ABa croTa
koHTponnepos C u D, 4ToGbl NoMo4b BrioKy KOHTPOMNMNEPOB paccenBaTb TENIO.
Kaxablin BcrnoMoraTernbHbIi MOAyNb OXNaXAeHUs1 UMEET YeTbipe BEHTUNATOPA U TpU
hanblU-naHenn BEHTUNATOPOB.

BHewHunun BUAO

Ha Puc. 3-12 nokasaH BHeLUHWIA BUA BCiOMOraTeribHoro MoAyns OXnaxaeHus.

Puc. 3-12 BcnomoratenbHbI Mogysb oxnaxaeHus

Puc. 3-13 Bug cnepenm BcnomoratenbHOro Moayrns OXnaxaeHus

VHavkaTop NuTaHuA BCNOMOraTenbHOro MoAynA OXNaxaeHns

WHankaTop paboyero cocToaHusA/aBapuitHoOro VHaukaTop aBapuitHOro COCTOAHUA BCMOMOraTensHOro
COCTOSAHUA MOAYNA BEHTUNATOPOB MOZYNA OXNaXAeHUA

B Tabn. 3-4 npueegeHo onncaHne MHOMKaTopoB Ha BCnomMmoratesibHOM Moayne
oxnaxxgeHu4.

Tabu. 3-4 VIHOMKaTopbl Ha BCoMoratenbHOM Mofyrne OXNaxaeHus

UHpgukaTop CocTosiHMe u onucaHue
WHpoukaTop pabouero o [OpUT 3eNeHbIM: MOAYIb BEHTUNSTOPOB
COCTOSIHUSA/aBapUIHOMO paboTaeT B LUTATHOM PeXnMe.
COCTOAHNA MOLYTIA o [OpWT XenTbIM: MOAYJlb BEHTUMNATOPOB
BEHTUNSTOPOB HEMCTIPABEH.

* He ropuT: MOyNb BEHTUMATOPOB BbIKMIOYEH.
MHovkaTopbl o [OpUT XenTbiM: Ha BCIOMOraTenbHOM Moayne
BCMOMOraTeNnlbHOro Moayns OXNax/eHUs reHepupyeTca aBapuiiHbIi curHar.
OXnaKAeHN: e He ropuT: BCnomoraTenbHbIi MOAY b

oxnaxaeHus paboTaeT B LUTATHOM pPexuMe.

WHankaTop nutaHns * [opuT 3eneHbIM: BCioMoraTerbHbI Mogy b

BCnomMoraTtesibHoro moayns
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UHoukaTop CocTosiHMe 1 onucaHue
oxnaxageHud oxnaxgeHund BKITHOYEeH.

* He roput: BCnomoraTenbHbIn Moay b
oxnaxgeHua He 06Hapy>|<MBaeTc;| mnnun
BbIKITHOYEH.

3.3.2.4 Moaynb BEHTUNATOPOB

Mogynv BEHTUNSATOPOB OTBOAAT TENo, No3Bosisist Groky KOHTponnepoB pabotaTts B
LUTAaTHOM pEXUME Npu MakcMManbHON MOLLHOCTM.

BHewHunun BUAO

Ha Puc. 3-14 v Puc. 3-15 nokasaH BHELWHWI BUA MOAYNA BEHTUNSTOPOB U €ro Bug
cnepegu.

Puc. 3-14 Mogynb BEHTUNATOPOB
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NHamkaTopbl

3.3.2.5 BBU

Puc. 3-15 Bua cnepeaun moaynsi BEHTUIATOPOB

3awenka mogyns
BEHTUNATOPOB

|

MHpukaTop paboyero cocTosHUA/aBapUitHOro
COCTOSAHUA MOAYNA BEHTUNATOPOB

OnncaHne CoCTOSHUSA MHAMKATOPOB MOAYIA BEHTUNATOPOB NMOCNE BKMIOYEHNS
CUCTEMbI XpaHEeHWs AaHHbIX CM. B pasaene NHaukatopbl Ha nepeaHen naHenu.

Mogynu BBU nuTatoT cUCTEMbI XpaHEHUS OAHHbIX B CllyYae 0TKasa BHELLHMX
NCTOYHMKOB NMUTaHMS, obecnevmBas 3awmTy AaHHbIX B CMCTEMaX XpaHeHus. [Mpu
BO30OHOBMNEHUN MUTAHUA OT BHELUHEro uctovHmMka moaynu BBU nepexoasT B pexum
oxuaanHns. HencnpasHein BBU nsonupyetcs, 4tobbl ob6ecneunTs HopmansHoe
PYHKLMOHUPOBAHNE CUCTEMBI XpaHEHMs AaHHbIX. B criyqae c6os1 nogayum nutaHus
cucTemMa XpaHeHus, 3a cdeT nogaepkkn mogynst BBU, 3anucbiBaeT KaLIMpOBaHHbIE
AaHHble Ha BCTPOEHHbIE ANCKN KOHTPONEPOB, NpeaoTBpaLlasi NoTepo AaHHbIX.
Mocne BO30OHOBNEHUS MUTAHUSA OT BHELIHEro UCTOYHMKA ApaiBep CYNTLIBAET
OaHHbIE CO BCTPOEHHbIX UCKOB KOHTPOSIEPOB B K3LLI.

(] NPVIMEYARVE

e B cuctemax, UCnonb3yloLmMX NUTMeBble Gatapen, MHopMauusi 0 eMKocTu bGaTtapei
OBHOBISIETCS U ONPEAENSIETCA NYTEM MX 3apaaKU U pas3psakvM. OTO MOMOraeT 3apaHee
0BHapy>XuUTb CHUXEHNE eMKocTu BaTapeu (M3-3a ANUTENBLHOMO NpocTos batapen) u
npefoTBpaTUTL COOM Pe3epBHOMO KOMMPOBAaHWUA U3-3a HeQOCTaTOYHOro 3apsaa 6atapeu,
noBblILWas HaAEXXHOCTb 3aLUMThl AaHHbIX NPU CBOSIX MUTaHWSA CUCTEMBI.

e EwmkocTtb mogyner BBU npenHasHayeHa anst peanusauum pasoBow 3awwmuthl oT cbos
nutaHus. Ecnn B cucteme xpaHeHusi 4aHHbIX NPOUCXoAMT ABa unu Gonee
nocnegoBarernbHbIX C60s NMUTaHWs, EMKOCTb 6aTapen cHxaeTcsi. To eCTb Npu BTOpoM cboe
nutaHua BBU moxeT He o6ecneunTb AOCTaTOMHO NUTaHUA Ans 3anMcy KILUMPOBAHHbIX
OaHHbIX Ha BCTPOEHHbIE ANCKN KOHTpOnnepoB. [ns obecnevyeHns HageXXHOCTU AaHHbIX
CcUCTEMA NEPEXOANT B PEXMM 3aLLUTbI MPU BTOPOM COOE NUTAHUSA U HE NO3BOMSIET BKIUNTD
NUTaHne KOHTponnepoB. B atom crniyyae Heobxoaumo ByLeT Bpy4YHYHO BbINOMHUTE onepauunm
BOCCTaHOBMeHUs1 obpasa.
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BHewHuu Bng

Ha Puc. 3-16 n Puc. 3-17 nsobpaxeH BHelwwHui Bug BBU u ero Bua cnepean.

Puc. 3-16 BHewHnin Bua BBU

Puc. 3-17 Bug cnepean BBU

3awjenka Mmoayna
Bawenka BBU BEHTUNATOPOB

WKpukaTop paboyero cocTosHus/
aBapuitHoro cocTtosiHua BBU

WHavkaTtop paboyero cocTosiHuA/aBapuitHoro
COCTOAHUA MOAYNA BEHTUNATOPOB

UuaukaTtop

OnucaHune coctosiHns nHamkaTtopoB Ha BBU nocne BKMOYEHNSs CUCTEMbI XpaHEHUS
OaHHbIX CM. B pasaene ViHgukaTopbl Ha 3agHen naHenu.

3.3.2.6 Moaynb ynpaBneHus

MO}J,yJ'Ib ynpasneHna oCHalleH ABYMA CETEBbIMU NMOPTaMu ynpaBrieHUA, CeTeBbIM
nopTomMm TeXO6CJ'Iy)KVIBaHVIF| 1 nocnepoBateribHbIM NOPTOM.
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MopTbl

Ha Puc. 3-18 nokasaHbl NopTbl HA Moayne ynpasneHusl.
Puc. 3-18 Moaynb ynpaBneHus

- 3allenka ModynA ynpasneHus

- MNopt USB

MHOUKATOP NUTAHUA MOAYNA YNPABNEHNA
MHOMKaTop CKOpPOCTH NopTa YNpaeneHns
lNopT ynpaenexus

— |HAWKaTOp KaHana cBA3WaKTMBHOMO
COCTOAHWA NopTa YNpaeneHuA

— Pyyka MOyns ynpaBneHns

— [lopT obcnyxreaHnA

— [locnenoBaTentHelil nopTt

YBEJOMAEHME

K nocnegoBateribHbIM NopTamM MOXHO NMOAKMIOYNTb TONbKO nocnegoBaTesribHble
kabenu. He nogkniovanTe K nocrnegoBaTeribHbIM NOPTaM CeTEBbIe Kabenu.

(2] MPVIMEYAHUE

CeTeBoii NOPT ynpaBneHust 1 3ape3epBMPOBaH U He UCMOSb3YeTCs.

UHaukaTopbl

Cratycbl 1 3Ha4eHNs1 MHAMKATOPOB Ha MoAyne ynpaereHnst onucaHbl B pasgene
MHOukaTopbl Ha 3agHen naHenu.

3.3.2.7 Moaynb nuTaHus

Cuctema xpaHeHusi noaaepxMBaeT Moaynu NMTaHUs NEPEMEHHOO ToKa U
NocTosiHHOro Toka. OHM obecneynBaloT Hagnexallyto pabdboTy Groka KOHTPONepoB
Ha MaKCHMarbHON MOLLHOCTH.

Kaxgpbii 6nok koHTpornnepoB 4 U nmeet yetbipe moayns nutaxdusa (PSU 0, PSU 1,
PSU 2 n PSU 3, pacnonoxeHHble ceepxy BHU3). PSU 0 n PSU 1 o6pa3ytoT nnockocTb
nNUTaHWS ANs nogady NUTaHusa Ha KoHTponnepbl A u C 1 ABRAIOTCS pe3epBHbIMU ApYyT
ana gpyra. PSU 2 n PSU 3 obpasytoT apyryto NnoCcKOCTb NUTaHNUS ANsi nogaydn
nuTaHWs Ha koHTponnepbl B n D n asngaoTca pesepBHbIMY Apyr Ans gpyra. [Ans
obecneyeHns HagexXHOCTU pekoMeHayeTcs nogknounte PSU 0 u PSU 2 k ogHomy
PDU, a PSU 1 n PSU 3 — k gpyromy PDU (6noky pacnpegeneHust nUTaHns).
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(1 NPUMEYAHME

B Bepcum 6.1.2 1 Gornee No3gHMX Bepcusix, GOk KOHTPOMNEPOB NOAAEPKMBAET MOAYNN
nUTaHKA NOCTOAHHOTO ToKa. B Bepcuax paHee 6.1.2 Brok KOHTPONNEPOB NoaaepKUBaeT TONbKO
MOZYMU NUTaHUS NEPEMEHHOIO TOoKa.

BHewHunun BUAO

Ha Puc. 3-19, Puc. 3-20, Puc. 3-21 n Puc. 3-22 nokasaH BHeLUHWI BU4 MOayns
NUTaHWs 1 ero BUA Cnepean.

Puc. 3-19 BHelwHMn BUg moayns nutaHus (C Mmogynem nutaHus NepeMeHHOro Toka B
KayecTse npumepa)

Puc. 3-20 Bug cnepeaun moaynsi iMTaHMs nepeMeHHOro Toka

ViHpvkaTop paBoyero cocTosHus/aBapuitHoro
COCTOSHUA MOAYNA NUTaHUA

Pyuka Moayns nutaHus 3alyenka MoAyns NUTaHUA

Pasbem mMogynsa nuTaHus
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Puc. 3-21 (OnumoHansHo) Bua cnepeamn Mmogyns NUTaHWS NEPEMEHHOrO ToKa

Pasbem MOAYNA NuTaHuA

WHaukaTtop paBoyero coctosHus/
aBapUItHOro COCTORHMA MOAYNA NUTaHMA

Puc. 3-22 Bug cnepeam moaynsi niMTaHus NOCTOSIHHOIO TOKa

Pyuka 3aujenka

MHankaTop paboyero CoCToRHUA/aBapuitHoro
COCTORHUA MOAYNA NUTAHNA

MonoxuTenbHble 1 oTpuuaTenbHbIe KeMMbl MOAYNA NUTAHUA

UHaukaTopbl

Cratycbl 1 3Ha4eHNs1 MHAMKATOPOB Ha MOAyNe NUTaHWs ONUCaHbl B pasgene
MHgukaTopbl Ha 3agHen naHenu.

3.3.3 OnncaHmne MHAUKaATOPOB

Mocne BKkNOYEHMS NUTaHKs Brioka KOHTPOJ1J1epOB €ro TeKkyliee COCToOAHNE MOXHO
oTCcnexuBaTb Mo NokasaHAM MHONKATOPOB.

MHaukaTopbl Ha nepeaHen NaHenu

Ha Puc. 3-23 nsobpaxxeHbl MHOMKATOPbI HA NepeaHer naHenu.
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Puc. 3-23 lHoukaTopbl Ha nepeaHen naHenun 6rioka KOHTPONNeEPoOB

ViHauKaTop paBokero COCTOAHNAIABAPITHOTO COCTORHNA |1, nuatop paBoyero COCTORHNRIABAPUTIHOND COCTORHIR WHpvkaTop/kHonka nuTaHua Bnoka
MOAYyNA BEHTUNATOPOB

moayna BBU

| c= DSl o OO o O |l & O

KOHTpOnnepoe

WHaukaTop
MeCTOmNonNoXeH!s Grnoka
= ___ KoHTponnepos

&= VlHpukaTop aBapuiiHoro
cocTosHUA Brioka
KOHTpONNepoB

ViHaukaTop nuTaHuA

VHavkaTop aBapuiiHOro COCTORHNA
Vingukatop aBapuitHoro
COCTOAHUA BCTPOEHHbIX FRU

B Tabn. 3-5 npuBeaeHo onncaHve MHANKATOPOB Ha nepeaHen naHenu éroka
KOHTPOMNepos.

TabJ. 3-5 OnmcaHre MHAMKATOPOB Ha NepeaHen naHenm

Moaynb

UHpukaTop

CocTosiHMe U onucaHue

BBU

NHankaTop pabo4yero
COCTOSAHUSI/aBapUNHOro
cocTtosaHus moayns BBU

Moput 3eneHbiM: BBU nonHocTbio
3apsHKEH.

Mwuraet 3eneHbim (1 'u): BBU B
npovecce 3apsaku.

MuraeT 3eneHbim (4 u): BBU B
npouecce paspsaku.

Moput xentbim: BBU HencnpaseH.
He ropuT: Moaynb BbIKMOYEH, Unx

dYHKUMNSA ropsHen 3aMmeHbl
Haxo4MTCHA B COCTOAHUM FTOTOBHOCTY.

KoHTponn
ep

WHankaTop paboyero
COCTOsIHMSI/aBapUNHOIO
COCTOSAHUS MoAayns
BEHTUNSATOPOB

"opuT 3eneHbIM: MoayIb
BEHTUNATOPOB paboTaeT B LUTATHOM
pexunme.

rOpI/IT XentbiM: MoayIb
BEHTUINATOPOB HEUCINpaBEH.

He ropuT: Moaynb BEHTUNSATOPOB
BbIKITHOYEH.

NHauvkaTop nutaHus
KOHTponnepa

FopUT 3eNneHbIM: KOHTPOIep
BKJTHOYEH.

MwuraeT 3eneHbim (0,5 Mu):
KOHTpOnep BKMoYaeTcs 1
HaxoAmMTCs B MpoLecce 3arpysku
BIOS.

MwuraeT 3eneHbiM (2 Iy): KOHTponnep
HaxoAuTCs B NpoLecce 3arpyskut
onepaumMoHHON CUCTEMbI UMK B
npouecce BbIKNIOYEHWS.

He ropuT: KOHTpOnnep He
0BHapyXnBaeTCA NN BbIKITHOYEH.
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Moaynb UHoukaTop CocTosiHMe 1 onucaHue
WHankaTop aBapuiiHOro e [oput xentbiMm: KoHTponnep
COCTOSIHWUSI KOHTpOnnepa HencnpaseH.
¢ He ropuTt: KOHTpOnnep pabotaet
Hagnexawum obpasom.

WHankaTop aBapuiiHOro * [opuT xenTbiM: BCTPOeHHbIN FRU

COCTOSIHNSI BCTPOEHHbIX KOHTpoOnepa HeucnpaeeH.

FRU ¢ He roput: BCTpoeHHble FRU
KOHTponnepa paboTaloT B LUTAaTHOM
pexume.

Kopnyc WHankaTop/KHOMKa e [opuT 3eneHbIM: BrOK KOHTPONEPOB
nuTaHusa 6noka BKITHOYEH.

KOHTPONNEpoB

* Muraert 3eneHbim (0,5 'u): nget
BKIOYeHVe 6roka KOHTPOepos.

e MuraeTt 3eneHbiM (1 'u): 6nok
KOHTPOMMEepoB HAaXoanTCs B
COCTOAHUU NPUHYOUTESIbHOIO
oTkasa.

e MuraeTt 3eneHbiM (2 Mu): 6nok
KOHTPOMMEepoB HaxoanTCs B
npotiecce 3arpy3ku onepawLmoHHON
cUCTeMbl UNu B npouecce
BbIKITIOYEHNS.

* He roput: 650K KOHTpPONEPOB
BbIKITHOMEH, UNW NUTaHNe Ha Onok
noctynaet ot BBU.

WHoukaTop aBapumnHOro
COCTOSIHWS Brioka

e [OpuUT XenTbiM: B CUCTEME XPaAHEHUS
OaHHbIX reHepUpyeTcsl KPUTUYECKUIA

KOHTPOMnepoB W BaXXKHbIV aBapUNHLIN CUrHAT.
* He roput: cuctema xpaHeHus
paboTaeT B LUTAaTHOM peXuMe.
WHgukaTtop e MwuraeTt cuHMM: ngeT onpegeneHne
MEeCTONonoXeHust 6rnoka MeCTOnonoXxeHusi 6rnoka
KOHTpOmNepos KOHTPOMNEepOB.

* He ropuT: 610K KOHTPONNEPOB HE
OBHapy>eH.

MHuaukaTopbl Ha 3agHen naHenwu

Ha Pwuc. 3-24 nokasaHbl MHAMKATOPbl Ha 3agHen naHenun 6oka KOHTPONEPOB.
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Puc. 3-24 MInavkaTopbl Ha 3agHei naHeny 6rnoka KOHTPONePOoB (C Moayrnem NUTaHns

nepemMeHHOro Toka B kKa4ecTse npvmepa)

MHavkaTop nuTaHus uHTepdelicHoro moayns  MHaukatop pabodero cocTosHUsA/aBapuiHOTO COCTORHUA MOAYNA NUTaHUS
WHaukaTop nuTaHus MOAYNA ynpaeBneHus

WHaukaTop nopta

Speed indicator of the management port

Link/Active indicator of the management port

B Tabn. 3-6 npuBeaeHo onvcaHne MHAMKATOPOB Ha 3agHeln naHenu brnoka

KOHTPOIEPOB.

Tabu1. 3-6 OnncaHne MHONKATOPOB Ha 3adHEN NaHenu

Moaynb WHaukaTop

CocTosiHMe U onucaHue

WHTepde | MHgukaTop nuTaHus
NCHbIN UHTepdericHoro moayns

moaynb
NHaukaTop nopTa

CocCTosHUA 1 3HaYeHMs NHAMKATOPOB Ha
MHTepEeNCHbIX MOaYNAX,
noaaepXxvBaeMblX CUCTEMOW XpaHEeHNs
AaHHbIX, CM B pasgene 3.5
WHTepdencHbIn Moaynb.

Moaynb WHankaTop pabo4ero
nuTaHus COCTOsIHMSI/aBapUNHOIO
COCTOSIHUSE MOAYyNS
nuTaHns

hd rOpVIT 3€N1eHbIM: UICTOYHUK NMNTaHNA B
HOpMalnbHOM COCTOAHUN.

® MuraeTt 3eneHbiM (1 I'L): UCTOYHMK
NUTaHWs B HOPMarnbHOM COCTOSIHWU,
HO YCTPOMCTBO OTKIHOYEHO.

e Mwuraet 3eneHbim (4 u):
BbINOSHAETCS OHMNanH-0OHOBNEHME
MOAyns NMUTaHUS.

e [OpuT XenTbiM: MOAYsb MUTaHMS
HeucnpaeeH.

e He rOpuUT. OTCYTCTBYET BBOA NUTAHUA
OT BHELLUHEero NCTto4vHukKa.

Mogaynb WHankaTop nutaHus
ynpaeneH | Moayns ynpasneHus
na

e [opuT 3eneHbIM: Moaynb paboTaeT
ncnpasHo.

e Muraet 3eneHbIM: moaynb
HaxoauTca B npouecce BKIHYeHnA.

e [OopuT XenTbIM: Moaysb
HeucnpaseH.

e He ropuT. MoayJb BbIKITKOYEH, UIN
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Moaynb UHoukaTop CocTosiHMe 1 onucaHue
PYHKUMA ropayen 3ameHbl
HaxoaUTCHA B COCTOSIHMM FOTOBHOCTW.
MHankaTop ckopocTu * [opuT XenTbIM: CKOPOCTb Nepenayn
CeTeBOro nopta AaHHbIX MaKCcUMarbHas.
ynpasnexus * He roput: ckopocTb He
(o6cnyxvBarns) MaKcMManbHas.
MHgukaTop NnHUK e [OpuUT 3€eMeHbIM: MOPT NOAKIMHYEH
CBSA3U/aKTUBHOIO Hagnexatum obpasom.
COCTOSAHNA CETEBOTO NMOPTA | o  MyraeT 3eneHbIM: OCYLLECTBSETCA
ynpasneHusa nepefaya AaHHbIX.
(obcnyxunBaHus)
® He ropuT: owmnbka coeguHeHUs.

3.4 bnok koHTponnepoB 4 U cuctem OceanStor Dorado
8000 V6 (NVMe) n Dorado 18000 V6 (NVMe)

B aTom pasnerne onucbiBaeTcs CTPYKTypa annapaTHoro obecneyvyeHnst, yHKLMK
KOMMOHEHTOB, MHAMKATOPbI 6roKa KOHTPONNEPOoB, a Takke NPUBOAUTCS BUL
of6opyaoBaHus cnepeam 1 c3aau.

3.4.1 O630p

Bnok KOHTpoNnepoB UMeeT MOAYIbHYI KOHCTPYKLMIO U COCTOUT N3 CUCTEMHOTO
Kopnyca, KoHTpornnepos, BBU, moaynen nutaHus, mogynemn ynpasneHus u
NMHTepdENCHbIX Moaynen.

B kaxgom 6noke KOHTPONepoB pacnofioXeHbl ABa UK YeTbipe KOHTponnepa ¢
LleHTpanbHbIMK NpoLeccopamn, U3NYECKON NaMSATbI0, BHELLUHUMM NopTaMu U
nopTamu pacLUNPEHHUS.

(L) MPVIMEYAHUE

Bnoku KOHTpOnnepoB 4 U, ncnonb3dyrwime Mmoaynn NnuTaHnAa NOCTOAHHOIO TOKa, He
noonepXxumBarT NOCTaBKY B cToikax. To ecTb ecnu 6rok KOHTpOnnepoB 4 U nocTtaenseTcs B
CTOMKax, B HEM MOXHO UCMNOSb30BaTb TOMbKO Moaynu NMTaHnA nepemMeHHOro Toka. Ecnu 6nok
KOHTponnepos 4 U He nocTaBnsieTcs B CTOMKaX, B HEM MOXHO MCMONb30BaTh Moaynun nuTaHua
NOCTOAHHOIO TOKa Ui NnepeMeHHOro Toka.

O6wasn cTpykTypa

Ha Puc. 3-25 nokasaHa obuias cTpykTypa 6rnoka KOHTpOoniepos.
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Puc. 3-25 O6LLas cTpykTypa Onoka KOHTponnepos

Moaynb nuTaH

(Monyn sermunrropos

4

Bup cnepeau
Ha Puc. 3-26 nokasaH Bua cnepean brioka KOHTPONepos.
Puc. 3-26 Bug cnepenm brnoka KoHTponnepos
3awenka mogyns BBU 3alyenka Moayns BEHTUNATOPOB 3 OkpaH Bnoka koHTponnepos
Mogyns EBU | Pyuka mogyns BBU Moaynb BEHTUNATOPOB | Pyuka MOAYNS BEHTUNATOPOB Komp:“::::
: | WHpukatop
g B nuTanus/
- K KHOMKa nNUTaHusa
- ,m
- =
" ,m
- o
- - MHdopmaynoHHan
H B = Tabnuuka (c ESN)
----- - o
(] MPVIMEYAHYE

e B kaxagoM KOHTponnepe CeEMb BEHTUNATOPHbLIX MOOYIEN.

o KoHTponnepam npucsoeHbl nuTtepbl A, C, B, D cBepxy BHUS.

e VHdopmauroHHasa Tabnuuka cogepxut MHpopmaLuuo ycTporicTea. Bbl MoxeTe n3Bneyb
MH(OPMaLMOHHYO TabnnyKy psifioM C MOHTaXXHOW NPOYLLMHON YCTPONCTBA, YTOObI
NOCMOTPETb MOAEerNb YCTPONCTBA.

Bup c3aaun

Ha Puc. 3-27 nokasaH Bug c3agu 6rnoka KOHTPONnepoB ¢ MOAYNAMU NUTaHUSA
nepemMeHHOoro Toka.
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Puc. 3-27 Bua c3agm 6noka KOHTPONNepoB (C MOAYNeM NUTAHMSA NEPEMEHHONO TOKa B
KayecTBe npumepa)

3alenka Mogyna nuTaHua
Pyuka MOAYNA NUTAHUS

Pyuka wsteppeficHoro Moayna Pyuka monyna ynpasnexnA nUTaHnsA

=

]
o E5

2
I

MopT ynpaeneHus MopTt Pastem moayna
i obenyxvsanua | NUTaHUA

MocnepoBartentsHel NOPT  Moayns ynpaBneHus

YBEJOMAEHME

e [lopT TexobcnyXnBaHns NpegHasHadeH Ans cneumanbHbiX onepauui ynpasneHus
N TeXODCNyXMBaHNUSI B aBapUHbIX CUTYaLMSIX U MOXET UCMONb30BaTbCA TOMbKO
NHXeHepamun TexHu4eckon nogaepxkn Huawei. Bo nsbexaHne obpasoBaHus
CETEBOrO KOSbLia HE MOAKINOYANTE CETEBOW NOPT YNpPaBleHUsa U CETEBOW MOPT
TexobCcny>XMBaHNA K OQHOWN STOKaNbHOW CETU NN K OGHOMY KOMMYTaTtopy.
HavanbHbin IP-agpec nopta TexobenyxusaHunsa 172.31.128.101 unu
172.31.128.102. Macka noacetu no ymonyaHuio 255.255.0.0. PekomeHayeTcs
MOAKIHOYATh K CETU TONMbKO NOPT YNpaBreHus.

e K nocnegoBaTenbHbIM nopTtamMm MOXXHO NOAKIMKYNTL TOJIbKO NnocriegoBaTeribHble
kabenu. He nogkniovanTte K nocrneaoBaTenbHbIM noptam ceTeBble kabenu.

Moaynu ynpaBneHus SBnsatoTca obas3artensHbiMy ang onoka koHTponnepos 4 U. OHu
ncnonb3ylTca Angd ynpasneHus n obcnyxmeanud. Mx Homepa cnotos: SMM 0 u SMM
1 cBEpXy BHUS.

Kak nokasaHo Ha Puc. 3-28, cnoTbl nHTEpdEencHbIX Moaynen B 6rioke koHTponnepa 4
U npoHymMepoBaHbl CrieBa HamnpaBo U CBEPXY BHU3 B CriegyoLeM nopsagke:

e  BepxHue criotsbl: IOM HO, IOM H1, IOM H2, IOM H3, IOM H4, IOM H5, IOM H6,
IOM H7, IOM H8, IOM H9, IOM H10, IOM H11, IOM H12 n IOM H13.

®  HwkHue cnotbl: IOM LO, IOM L1, IOM L2, IOM L3, IOM L4, IOM L5, IOM L6, IOM
L7, IOMLS8, IOM L9, IOML10, IOM L11, IOM L12 n IOM L13.
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Puc. 3-28 Homepa cnotoB Moaynen Kall-AUCKoB

i

|

Hwxe npuBegeHbl NpaBuna yCTaHOBKN MHTEPdENCHbIX Moaynen B 6rok
KOHTPOMMepos.

1.

B uensax obecneyeHns HageXHOCTU pekoMeHayeTCs yCTaHaBnmMBaThb
UHTepdercHble Moaynu nonapHo. TO eCTb OAMH U TOT Xe UHTepPdEenCHbIN
MOAYMb JOSMKEH ObiTb OTAENBHO YCTaHOBSEH B BEPXHEM CIOTE U B
COOTBETCTBYHOLLEM HWKHEM CroTe.

Macwtabupyembie MHTEPENCHbIE MOAYN YCTaHABNNBAKOTCA U
KOHUIypUpyroTes B cnefytollen nocrnegoearensHocty: IOM H3/L3 > IOM
H10/L10.

CHavana ycTtaHoBWUTE BHYTPEHHUE UHTeperiCHble MOaynu, a 3aTeM BHELUHNe
UHTepericHble Moaynu.

MpaBuna KoHpUrypnpoBaHMsa BHYTPEHHUX UHTEPENCHBIX MOLYyNen (TONMbKO
nHTepdericHole mogynm RDMA 100 Mout/c ons BHyTPEHHEro paclumpeHms):

BHyTpeHHUe nHTepdencHble Moaynu yCcTaHaBNMMBaOTCA B CrieytoLen
nocneposatenbHocTu: IOM H6/L6 > IOM H7/L7 > IOM H5/L5 > IOM H8/L8 > IOM
H4/L4 > IOM H9/L9 > IOM H2/L2 > |IOM H11/L11 > IOM H1/L1 > IOM H12/L12 >
IOM H3/L3 > IOM H10/L10.

(] NPVIMEYARVE

WuTtepdencHbii mogynb SO 100 Mémut/c RDMA, ucnonb3yembin ans gobaesneHus 6rnokos
KOHTPOMNNEPOB, MOXET yCTaHaBNMBaTbCcA Tonbko B cnotbl IOM H3/L3 n IOM H10/L10. Mpu
NOAKIYEHUN BrTIOKOB AMUCKOB HE UCMONb3yNTE 3TN pa3beMbl, KPOME CIydaeB, Koraa Apyrmx
pasbemMOB He4OCTaTOYHO ANIA NOAKII0YEHUS BNOKOB ONCKOB.

MpaBuna KoHMUrypnpoBaHMs BHELLHUX MHTEPdENCHBLIX MOAYSEN:

- Tlpu ncnonb3oBaHMn MoAyrs BHELLHMX MHTEpdEeNncoB BBOAa-BbiBoaa Fibre
Channel Heo6x0QUMO CKOHMUIrypUpoBaTh TONBKO OAWH MOAYIb B BEPXHEM
CNnoTe U OAVH B HKHEM CroTe.

- [Mpu ucnonb3oBaHum mogyns nHtepdpenca iSCSI Heobxoanmo
CKOH(MrypmpoBaTb OANH MOOYNb B Kaxaom 13 kBagpaHTtoB A, B, C n D, kak
NMoKa3aHOo Ha NpeablayLieM pUCYHKE.

- B cetn c ncnonesosaxHmem Fibre Channel nucnonbsyetcsa cnegytowias
nocrnenoBaTenibHOCTb CIOTOB A YCTAaHOBKM BHELLHMX MHTEPMENCHBIX
mogynewn: IOM HO/LO > IOM H13/L13 > IOM H1/L1 > IOM H12/L12 > IOM
H2/L2 > IOM H11/L11 > IOM H4/L4 > IOM H9/L9 > IOM H5/L5 > IOM
H8/L8 > IOM H3/L3 > IOM H10/L10 > IOM H7/L7.

- B cetu c ucnonbsosaHunem iSCSI, NVMe over RoCE n NAS:
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i. B cucteme c gBymsi KOHTpoOnNnepaMmm BHeLHNE nHTepdenCcHble MOaYNN
yCTaHaBnuBaroTCH B cnegytowen nocnegosarensHocty: |IOM HO/LO >
IOM H1/L1 > IOM H2/L2 > IOM H4/L4 > IOM H5/L5 > IOM H3/L3.

ii. B cucTteme ¢ 4eTbipbMs KOHTpOMNNepamm BHELLHUE NHTepencHbIe
MOLYNM YCTaHaBNMBAKOTCA B cneaytoLen nocnegosatensHocTu: IOM
HO/LO > IOM H13/L13 > IOM H1/L1 > IOM H12/L12 > IOM H2/L2 > IOM
H11/L11 > IOM H4/L4 > IOM H9/L9 > IOM H5/L5 > IOM H8/L8 > IOM
H3/L3 > IOM H10/L10 > IOM H7/L7.

iii. WHTepdeincHble Mmogynu ogHOMo TUna ycTaHaBNMBalTCH
nocnegoBaTensbHO.

iv. YcraHaenvBanTe BHELUHUE UHTepP(EeNCHbIE MOAYNM pa3HbIX TUMOB B
cnegytowen nocnegosatensHocTu: Ethernet > RoCE > FC.
PasmeluanTe nHtepdencHble Mogynmn B BOCXogALWeM nopsaake
CKOPOCTU X MOPTOB.

lMocnenoBaTenbHOCTb YCTAHOBKN MHTEPMENCHBLIX MOAYNEen, MCNONb3yeMbIX ANS
cnyx6 pennukauum, aHanormyHa nocneaoBaTenbHOCTU YCTAaHOBKU BHELLHMX
WUHTepdeNCcHbIX Moaynen.

MHTep(*)eVICHbIe MoayInn Oo4HOro Tuna yCtaHaBIIMBaKOTCA nocneaoBaTtesibHO.

YcTaHasnvBanTe BHELLHNE NHTEPMENCHbIE MOOYIM Pa3HbIX TUMNOB B
cnepaytowen nocnegosatensHoctu: Ethernet > RoCE > FC. Pa3smelarite
UHTepercHble MOAYNM B BOCXOASLLEM NOPSAKE CKOPOCTU UX MOPTOB.

YctaHoBuTe nnatsl N-yckoputens B cnotel IOM H2/L2 n IOM H11/L11.

- Ecnu ycTtaHoBneHo ABa KoHTponnepa, To Ans 6rioka KOHTponnepoB
TpebytoTca ase nnatbl M-yckopuTens, KOTopble YyCTaHaBNMBalOTCS B CMOThI
IOM H2/L2.

- Ecnu yctaHOBMNEHO YeTbipe KOHTpornepa, To Ans 6roka KOHTponnepos
TpebytoTca YeTbipe nnatbl MIW-yckopuTens, KoTopble yCTaHaBNMBAOTCA B
cnotbl IOM H2/L2 n IOM H11/L11.

(2] MPYMEYAHVE

lMocne yctaHoBKM HEO6XOAMMO BbINMOMNHWTL CrieayoLimMe KOMaHabl Ans NpoBepKu nnar
MWN-yckoputens:

1. Bowgute B CLI 1 BbINONHMTE KOMaHAy change user_mode current_mode
user_mode=developer 4ns nepexofa B pexum paspaboTtyuka.

2. BebinonHuTe KoMaHay change cache ai_service switch=on, 4To6bl BKMOYUTL

10.

UN-yckopeHne.
Hwxe npuBeneHsl npasmna yctaHoBku nnat SCM B 610K KOHTpONNepos.

(2] MPYMEYAHVE

e [lpun ncnone3dosaHnn SmartCache nnatel SCM fomxHbI BbITb yCTaHOBMEHbI B 6rioke
KOHTponnepoB. Kaxabin KOHTponnep NoaaepxmeaeT Makcumym ase nnatbel SCM.

e B cucrteme ¢ ABymsi KOHTponnepamu 6rok KOHTPONEpPOB MOXET MMETb MaKCUMYM YeTbIpe
nnatel SCM, KoTopble AOMKHbI YCTaHaBNNBATLCH CUMMETPUYHO B BEPXHUIN N HUXKHUIA
CnoThbl.

e B cucrteme ¢ Y4eTbipbMs KOHTponnepamm 6rok KOHTPONNEePOB MOXET UMETb MaKCUMyM
BoceMb nnat SCM, KoTopble OOMKHbI YCTaHaBNUMBATLCA CUMMETPUYHO B KBagpaHTax A, B,
CubD.

- B cucteme ¢ aBymsi KOHTponsnepamum npu yctaHoske nnat SCM B cnoThl
cnegynte cnegytowemy nopagky: IOM H2/L2 > IOM H4/L4 > IOM HO/LO >
IOM H1/L1 > IOM H5/L5 > IOM H3/L3.

- B cucrteme c 4eTbipbMs KOHTponnepamu npu yctaHoBke nnat SCM B cnothbl
cnegynte cnegytowemy nopagky: IOM H2/L2/H11/L11 > IOM H4/L4/H9/L9 >
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IOM HO/LO/H13/L13 > IOM H1/L1/H12/L12 > IOM H5/L5/H8/L8 > IOM

H3/L3/H10/L10.

XapakTtepucTuKu annapaTtHou nnatdopmbl

B Tabn. 3-7 npuBeaeHbl pa3mepbl, BEC 1 XapaKTEPUCTUKM NUTaHMs Brioka
KOHTponnepoB. [lononHuTenbHble XapakTepUCTUKM CM. B pasgerne Specifications

Query.

Tab6.1. 3-7 XapakTepucTuku annapaTtHon nnardopmbl

MapameTp

XapakTepucTukm

Pa3mepb! (B x LWL x ')

175 MM x 447 MM X 865 MM

Bec (6e3 BcnomoratenbHbIX
MaTepuarnoB, Takmx Kak
Hanpaenswwue n kabenwn)

e 71,9 kr (oBa KOHTposnnepa)
e 88,2 kr (4eTblpe KOHTponepa)

HanpshkeHne nutaHuna
NepemMeHHOro Toka u
HOMMHaIbHbIA TOK

McTouHMK nuTaHns nepeMmeHHoro Toka 2000
BT (nogoepxka BBOAA ABYX TOKOHECYLLIMX
nposogos 110 B (2W+PE)), 200240 B
nepemeHHoro Toka £10%, 10 A,
ogHodasHbIn, 50/60 Iy,

BbICOKOBOMbTHbLIA MCTOYHUK
NMOCTOAHHOIO TOKa

¢ VictouHuk nutaHmna 2000 BT (Bxog 240 B
NOCTOSIHHOrO ToKa), 192—-288 B
nocTtosiHHoro Toka, 10 A

H13koBONbTHLIN MCTOYHUK
NMOCTOSAHHOIO TOKa

WcTouHmk nutanms 2000 BT (nopaepxka
Bxoga —48 B/—60 B nocTtosiHHOro Toka), ot
—40 B po —72 B nocTosiHHOro Toka, 50 A

3.4.2 OnucaHme KOMNOHEHTOB

B naHHOM pasaene npuBegeHa I'IOLI,pO6HaFI nnncTpaumna n onncaHmne Kaxaoro

KOMMOHEHTAa.

3.4.2.1 Kopnyc

KOpﬂyC BMeLlaeT COeQUHUTENbHYIO Nnarty, O6€Cﬂe‘-II/IBa|OLLI,yIO HaaexHoe coeanHeHne

MHTepENCHbIX MOAYNEN U pacnpeaeneHme NUTaHNS U CUrHaNoB BHYTPEHHNUX

Moaynen.

BHewHun Bng

Ha Puc. 3-29 nokasaH BHeELLHWA BUA Kopnyca.
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Puc. 3-29 Kopnyc

3.4.2.2 KoHTponnep

KoHTponnep siBnsieTcs KoYeBbIM KOMNOHEHTOM CUCTEMbI XpaHeHusi. OH
obpabaTbiBaeT 3anpochl Cry6 XpaHeHUsi AaHHbIX, MPUHUMAET KOMaHAb! yrpaBneHns
KOHUrypaumen, coxpaHsieT faHHble KOH(UIypaLunum, NoaKNoYaeTcs K AMckaMm u

COXpPaHAET KpUTndeckmne gaHHble Ha CUCTEMHbIX OUCKaX.

(] NPVIMEYARVE
Ka)K,EI,bII7I KOHTpOJ'IJ'Iep nmeeT oguH nnun 60nee BCTpoeHHbIX ANCKOB And xpaHeva CUCTEMHbIX

AaHHbIX. [py cboe NUTaHKs Ha 3TOM AMCKe TakKe XpaHsATCs AdaHHble kalua. BcTpoeHHble ancku
pa3HbIX KOHTPOJNEPOB CyXXaT pe3epBHLIMU YCTPOUCTBaMM Apyr ANs Apyra.

BHelwHun Bup
Ha Puc. 3-30 nokasaH BuA cnepeam KOHTpornepa.

Puc. 3-30 Bug cnepeam koHTposnnepa
VIH,EI,MKETOD NUTaHWUA KOHTpOnnepa

3auwenka MoAynsA BEHTUNATOPOR

3auwenka BBU

l ViHavKaTop aBapuiiHOro COCTOAHWA KOHTpOnnepa J

-
WHaukaTop pabouyero cocToAaHuA/
aBapuitHoro coctornnA BBU WHaukaTop paBoyero cocToAHuA/aBapuitHOro
COCTOAHWA MOYNA BEHTUNATOPOB MHOUKaTOp aBapuitHoro
COCTOAHMA BCTpoeHHoro FRU

Pblyar KoHTponnepa

UHaukaTopbl
Cratycbl 1 3Ha4eHNss MHAMKATOPOB KOHTPONiepa onnucaHbl B pasgene ViHgukatopbl

Ha nepegHen naHenu.
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3.4.2.3 BcnomoratenbHbIW MOAYINb OXSaXXAeHUs

Korga 6nok KOHTponnepoB CKOHMIrypupoBaH ¢ ABYMSI KOHTponnepamu,
BCNnomoraTtenbHble MOOYNN OXNaXK4eHWs ycTaHaBNMBaloTCS B ABa croTa
koHTponnepos C u D, 4ToGbl NoMo4b BrioKy KOHTPOMNMNEPOB paccenBaTb TENIO.
Kaxablin BcrnoMoraTernbHbIi MOAyNb OXNaXAeHUs1 UMEET YeTbipe BEHTUNATOPA U TpU
hanblU-naHenn BEHTUNATOPOB.

BHewHunun BUAO

Ha Puc. 3-31 nokasaH BHeLUHWIA BUA BCioMOraTenibHoro MoAyns OXnaxaeHus.

Puc. 3-31 BcnomoratenbHbI Mogysnb oxnaxaeHus

Puc. 3-32 Bug cnepenm BcnomoratenbHOro Moayrns OXnaxKaeHus

VHavkaTop NuTaHuA BCNOMOraTenbHOro MoAynA OXNaxaeHns

WHankaTop paboyero cocToaHusA/aBapuitHoOro VHaukaTop aBapuitHOro COCTOAHUA BCMOMOraTensHOro
COCTOSAHUA MOAYNA BEHTUNATOPOB MOZYNA OXNaXAeHUA

B Tabn. 3-8 npueegeHo onncaHne MHOMKaTopoB Ha BCnomMmoratesibHOM Moayne
oxnaxxgeHu4.

Tabu1. 3-8 VIHAMKaTOpbI Ha BCrioMoraTtenbHOM Modyrne OXNaxaeHns

UHpgukaTop CocTosiHMe u onucaHue
WHpoukaTop pabouero o [OpUT 3eNeHbIM: MOAYIb BEHTUNSTOPOB
COCTOSIHUSA/aBapUIHOMO paboTaeT B LUTATHOM PeXnMe.
COCTOAHNA MOLYTIA o [OpWT XenTbIM: MOAYJlb BEHTUMNATOPOB
BEHTUNSTOPOB HEMCTIPABEH.

* He ropuT: MOyNb BEHTUMATOPOB BbIKMIOYEH.
MHovkaTopbl o [OpUT XenTbiM: Ha BCIOMOraTenbHOM Moayne
BCMOMOraTeNnlbHOro Moayns OXNax/eHUs reHepupyeTca aBapuiiHbIi curHar.
OXnaKAeHN: e He ropuT: BCnomoraTenbHbIi MOAY b

oxnaxaeHus paboTaeT B LUTATHOM pPexuMe.

WHankaTop nutaHns * [opuT 3eneHbIM: BCioMoraTerbHbI Mogy b

BCnomMoraTtesibHoro moayns

Bepcus 15 (2025-06-30) Copyright © Huawei Technologies Co., Ltd. 42



OceanStor Dorado cepwuit 8000 V6 u 18000 V6

Bepcust 6.x u V700R001 3 AnmaparHasi apxUTeKTypa
UHoukaTop CocTosiHMe 1 onucaHue
oxnaxageHud oxnaxgeHund BKITHOYEeH.

* He roput: BCnomoraTenbHbIn moaynb
oxnaxgeHua He 06Hapy>|<MBaeTc;| mnnun
BbIKITHOYEH.

3.4.2.4 Moaynb BEHTUNATOPOB

Mogynv BEHTUNSATOPOB OTBOAAT TENo, No3Bosisist Groky KOHTponnepoB pabotaTts B
LUTAaTHOM pEXUME Npu MakcMManbHON MOLLHOCTM.

BHewHunun BUAO

Ha Puc. 3-33 1 Puc. 3-34 nokasaH BHELUHW BUA MOAYNA BEHTUNSTOPOB U €ro Bug
cnepegu.

Puc. 3-33 Mogynb BEHTUNATOPOB
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NHamkaTopbl

3.4.2.5 BBU

Puc. 3-34 Bug cnepeau moaynsi BEHTUIATOPOB

3awenka mogyns
BEHTUNATOPOB

|

MHpukaTop paboyero cocTosHUA/aBapUitHOro
COCTOSAHUA MOAYNA BEHTUNATOPOB

OnncaHne CoCTOSHUSA MHAMKATOPOB MOAYIA BEHTUNATOPOB NMOCNE BKMIOYEHNS
CUCTEMbI XpaHEeHWs AaHHbIX CM. B pasaene NHaukatopbl Ha nepeaHen naHenu.

Mogynu BBU nuTatoT cUCTEMbI XpaHEHUS OaHHbBIX B CllyYae 0Tkasa BHELLHMX
NCTOYHMKOB NMUTaHMS, obecnevmBas 3awmTy AaHHbIX B CMCTEMaX XpaHeHus. [Mpu
BO30OHOBMNEHUN MUTAHUA OT BHELUHEro uctovHmMka moaynu BBU nepexoasT B pexum
oxuaanHns. HencnpasHein BBU nsonupyetcs, 4tobbl ob6ecneunTs HopmansHoe
PYHKLMOHUPOBAHNE CUCTEMBI XpaHEHMS AaHHbIX. B criyqae c6ost nogayum nutaHus
cucTemMa XpaHeHus, 3a cdeT nogaepkkn mogynst BBU, 3anucbiBaeT KaLIMpOBaHHbIE
AaHHble Ha BCTPOEHHbIE ANCKN KOHTPONEPOB, NpeaoTBpaLlasi NoTepo AaHHbIX.
Mocne BO30OHOBNEHUS MUTAHUSA OT BHELLIHEro UCTOYHMKA ApafiBep CYUTLIBAET
OaHHbIE CO BCTPOEHHbIX UCKOB KOHTPOSIEPOB B K3LLI.

(] NPVIMEYARVE

e B cuctemax, UCnonb3yloLmMX NUTMeBble Gatapen, MHopMauusi 0 eMKocTu bGaTtapei
OBHOBISIETCS U ONPEAENSIETCA NYTEM MX 3apaaKU U pas3psakvM. OTO MOMOraeT 3apaHee
0BHapy>XuUTb CHUXEHNE eMKocTu BaTapeu (M3-3a ANUTENBLHOMO NpocTos 6atapen) u
npefoTBpaTUTL COOM Pe3epBHOMO KOMMPOBAaHWUA U3-3a HeQOCTaTOYHOro 3apsaa 6atapeu,
noBblILWas HaAEXXHOCTb 3aLUMThl AaHHbIX NPU CBOSIX MUTaHWSA CUCTEMBI.

e EwmkocTtb mogyner BBU npenHasHayeHa anst peanusauum pasoBow 3awwmuthl oT cbos
nuTaHus. Ecnn B cucteme xpaHeHusi 4aHHbIX NPOUCXOAMT ABa unu Gonee
nocnegoBarernbHbIX C60s NMUTaHWs, EMKOCTb 6aTapen cHxaeTcsi. To eCTb Npu BTOpoM cboe
nutaHua BBU moxeT He o6ecneunTb AOCTaTOMHO NUTaHUA Ans 3anMcy KILUMPOBAHHbIX
OaHHbIX Ha BCTPOEHHbIE ANCKN KOHTpOMnepoB. [nst o6ecnevyeHns HageXXHOCTU AaHHbIX
CcUCTEMA NEPEXOANT B PEXMM 3aLLUTbI MPU BTOPOM COOE NUTAHUSA U HE NO3BOMSIET BKIUNTD
NUTaHne KOHTponnepoB. B atom crniyyae Heobxoaumo ByLeT Bpy4YHYHO BbINOMHUTE onepauunm
BOCCTaHOBMeHUs1 obpasa.
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BHewHuu Bng

Ha Puc. 3-35 n Puc. 3-36 nsobpaxeH BHelwwHui Bug BBU u ero Bua cnepean.

Puc. 3-35 BHewHuin Bua BBU

Puc. 3-36 Bug cnepean BBU

3awjenka Mmoayna
Bawenka BBU BEHTUNATOPOB

WKpukaTop paboyero cocTosHus/
aBapuitHoro cocTtosiHua BBU

WHavkaTtop paboyero cocTosiHuA/aBapuitHoro
COCTOAHUA MOAYNA BEHTUNATOPOB

UHaukaTopbl

OnucaHune coctosiHns nHamkaTtopoB Ha BBU nocne BKMOYEHNSs CUCTEMbI XpaHEHUS
OaHHbIX CM. B pasgene VIHgmkaTopbl Ha NepeaHen naHenu.

3.4.2.6 Moaynb ynpaBneHus

MO}J,yJ'Ib ynpasneHna oCHalleH OBYMA CETEBbIMU NMOPTaMU ynpaBlieHNA, CeTeBbIM
nopTomMm TeXO6CJ'Iy)KVIBaHVIF| 1 nocnepoBateribHbIM NOPTOM.
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MopTbl

Ha Puc. 3-37 nokasaHbl NopTbl HA Moayne ynpasneHusl.

Puc. 3-37 Moaynb ynpasneHus

- 3allenka moayns ynpaBneH1a

_ [MTopT USB

@4— MHauKaTop NUTaHWA MOayns yNpaBneHus
MHauKaTop CKOpOCTM NOpTa YNpaBneH A
MNopT ynpaeneHus

— lHOMKaTOp KaHana CBA3WaKTMBHOTO
COCTOAHWA NOpTa ynpasnexHnA

— Pyyka MoaynA ynpasnexus

— [lopT obcnyxuBaHuA

— [locnenoBaTtensHeIi NopT

YBEJOMAEHME

K nocnegoBateribHbIM NopTamM MOXXHO NMOAKMIOYNTb TONbKO nocnegoBaTeribHblie
kabenu. He nogkniovanTe K nocrnegoBaTeribHbIM NOPTaM CeTEBbIe Kabenu.

(2] MPVIMEYAHUE

e T[lopt USB ucnonb3yetcsa Ans NOACBETKM MHAMKATOPA Ha CTOMKE.
e CerteBol NopT ynpaerneHus 1 3ape3epBUpPOBaH U HE UCTONb3YETCS.

UHamkaTopbl

Cratycbl 1 3Ha4eHNs1 MHAMKATOPOB Ha MOAyne ynpaerneHnst onucaHbl B pasgene
MHgukaTopbl Ha 3agHen naHenu.

3.4.2.7 Moaynb nuTaHus

Cuctema xpaHeHust NoAAepKMBaET MOAYNN NUTAHUSA NepPeMeHHOro Toka u
nocTosiHHOro Toka. OHU oBecneynBaloT Haanexalyto paboTty 6rioka KOHTPONNepoB
Ha MakCUManbHOWN MOLUHOCTU.

Kaxgpbii 6nok koHTponnepos 4 U nmeet yetbipe moayns nutaxHusa (PSU 0, PSU 1,
PSU 2 n PSU 3, pacnonoxeHHble cBepxy BHK3). PSU 0 n PSU 1 06pasytoT nnockocTb
nUTaHus ANs nogayu NUuTaHus Ha KoHTpornepbl A v C 1 ABNAITCS pe3epBHbIMU Apyr
ana gpyra. PSU 2 u PSU 3 obpasytoT apyryto NnNoCKOCTb NUTaHNUS AN Nogayun
nMTaHnA Ha KoHTponnepbl B n D n ansawoTca pesepBHbIMK Apyr Ansa gpyra. [Ans
obecneyveHnss HagexHocTn pekomeHayetcs nogkntounte PSU 0 u PSU 2 k ogHomy
PDU, a PSU 1 n PSU 3 — k gpyromy PDU (6noky pacnpegeneHus nuTaHus).

Bepcus 15 (2025-06-30) Copyright © Huawei Technologies Co., Ltd. 46



OceanStor Dorado cepwuit 8000 V6 u 18000 V6
Bepcus 6.x 1 V700R001 3 AnmmaparHasi apXHTEKTypa

(1 NPUMEYAHME

B Bepcum 6.1.2 1 Gonee No3gHMX Bepcusix, GNoK KOHTPOMNEPoB NoAAEPKMBAET MOAY N
nUTaHKA NOCTOAHHOTO ToKa. B Bepcuax paHee 6.1.2 Brok KOHTPONNEPOB NoaaepKUBaeT TONbKO
MOZYMU NUTaHUS NEPEMEHHOIO TOoKa.

BHewHunun BUAO

Ha Puc. 3-38, Puc. 3-39, Puc. 3-40 n Puc. 3-41 nokasaH BHeLUHWUI BU4 MOayns
NUTaHWs 1 ero BUA Cnepean.

Puc. 3-38 BHelwHMn BUO Moaynsa nMtaHus (C Mmogynem nuTaHus NepeMeHHOro Toka B
KayecTse npumepa)

Puc. 3-39 Bug cnepeaun moayns nMTaHMs nepeMeHHOro Toka

ViHpvkaTop paBoyero cocTosHus/aBapuitHoro
COCTOSHUA MOAYNA NUTaHUA

Pyuka Moayns nutaHus 3alyenka MoAyns NUTaHUA

Pasbem mMogynsa nuTaHus
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Puc. 3-40 (OnumoHaneHo) Bua cnepean Mmogyns NUTaHWS NEPEMEHHOrO ToKa

Pasbem MOAYNA NuTaHuA

WHaukaTtop paBoyero coctosHus/
aBapUItHOro COCTORHMA MOAYNA NUTaHMA

Puc. 3-41 Bug cnepeam moaynsi niMTaHWs NOCTOSIHHOIO TOKa

Pyuka 3auenka

MuavkaTop paboyero cocToaHnA/aBapuitHoro
COCTORHMA MOAYNA NUTaHNA

MonoxuTenbHble 1 oTpULaTerbHbIe KNeMMbl MOAYNA NUTaHNA

UHaukaTopbl

Cratycbl 1 3Ha4eHNs1 MHAMKATOPOB Ha MOAyNe NUTaHWs ONUCaHbl B pasgene
MHgukaTopbl Ha 3agHen naHenu.

3.4.3 OnnucaHne MHAUKaATOPOB

Mocne BKkNOYEHMS NUTaHKs Brioka KOHTPOJ1J1epOB €ro TeKkyliee COCToOAHNE MOXHO
oTCcneXxuBaTb Mo NokasaHUAM MHONKATOPOB.

MHaukaTopbl Ha nepeaHen NaHenu

Ha Puc. 3-42 n3obpaxxeHbl MHOMKATOPbI HA NepeaHer naHenu.
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Puc. 3-42 ngnkaTopbl Ha nepeaHen naHenu 6rnoka KOHTPONepPoB

Wkaukatop paGoyero cocTosHUA/aBapuitHoro

Vraukatop paBouero cocTosHus/ COCTOSRHUA MOAYNA BEHTUNATOPOB

aBapMuitHoro coctosHus BBU Vikpukatop nUTaHUA P pHoro Bnoka

il P Mec’ KOHTP 0 6noka
il P IHOTO CUrHana KoHT 0 Bnoka

b ViugukaTop nuTaHUs KOHTPONNepa
= Wraukatop /HOrO COCTORHMS KOHTP p
WraukaTop aBapuitHoro cocTosHUA BcTpoexHoro FRU

B Tabn. 3-9 npuBeaeHo onucaHne MHAMKATOPOB Ha nepegHen naHenu érnoka
KOHTPOIepoB.

TabJ1. 3-9 OnmcaHne MHAMKATOPOB Ha NepeaHen naHenm

Moaynb UHaukaTop CocTosiHMe n onucaHue

BBU NHankaTop paboyero e [opwuT 3eneHbiM: BBU nonHocTtbio
COCTOSIHUSI/aBapUNHOro 3apsiKeH.
cocTtosaHus moayns BBU °

Mwuraet 3enexbim (1 'y): BBU B
npouecce 3apsaku.

* Muraet 3eneHbim (4 'y): BBU B
npouecce paspsaku.

* [oput xentbim: BBU HencnpaseH.

® He ropuT: Moayrb BbIKMOYEH, UK

dYHKUMNA ropsiHen 3aMeHbl
HaxoamMTCHA B COCTOSIHUM FOTOBHOCTW.

KoHutponn | MHgukaTop pabo4ero * [opuT 3eneHbIM: MOAYyMb

ep COCTOSHUSI/aBapUNHOro BEHTUNATOPOB paboTaeT B LUTATHOM
COCTOSIHUSI MOAYNS pexume.
BEHTUNSTOPOB N

rOpI/IT XentbiM: MoayIb
BEHTUINATOPOB HEUCINpaBEH.

* He ropuT: MoAynb BEHTUNSATOPOB

BbIKITHOYEH.
MHgukaTop nuTaHus e [OpuT 3eMeHbIM: KOHTPONNep
KOHTponnepa BKITHOYEH.

® MuraeTt 3eneHbim (0,5 'y):
KOHTpOrep BKMOYaeTcs 1
Haxo4uMTCH B MpOLLECCe 3arpy3ku
BIOS.

* MwvraeT 3eneHbiM (2 'L): KOHTponnep
HaxoAuTCs B NpoLecce 3arpyskut
onepauroHHOWN CUCTEMbI UNN B
npouecce BbIKMOYEHMS.

e He rOpuUT:. KOHTpOJNEep He
06Hapy>i<|/|BaeTc;| I BbIKITHOYEH.
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Moaynb UHoukaTop CocTosiHMe 1 onucaHue
WHankaTop aBapuiiHOro e [oput xentbiMm: KoHTponnep
COCTOSIHWUSI KOHTpOnnepa HencnpaseH.
¢ He ropuTt: KOHTpOnnep pabotaet
Hagnexawum obpasom.

WHankaTop aBapuiiHOro * [opuT xenTbiM: BCTPOeHHbIN FRU

COCTOSIHNSI BCTPOEHHbIX KOHTpoOnepa HeucnpaeeH.

FRU ¢ He ropuTt: BcTpoeHHble FRU
KOHTponnepa paboTaloT B LUTAaTHOM
pexume.

Kopnyc WHankaTop/KHOMKa e [opuT 3eneHbIM: BrOK KOHTPONEPOB
nuTaHusa 6noka BKITHOYEH.

KOHTPONNEpoB

® Muraet 3eneHbim (0,5 'y): 6ok
KOHTPOMMEepoB BKIOYaETCs U
Haxo4WTCs B NpoLecce 3arpy3ku
BIOS.

e Muraet 3eneHbiM (1 I'u): 6nok
KOHTPOIepoB HaXoaUTCs B
COCTOSIHUW NPUHYAUTENBHOrO
oTKa3a.

® MuraeTt 3eneHbim (2 u): 6nok
KOHTPOJIEPOB HAXOANTCS B
npouecce 3arpysku onepauuoHHON
CUCTEMBI UNK B npoLiecce
BbIKIIOYEHUS.

e He roput: 6noKk KOHTpPONepoB
BbIKITIOYEH, Ui NUTaHWe Ha 6ok
noctynaet oT BBU.

MHgvkaTop aBapumHOro
COCTOSIHMS Oroka

* [OpuT XENTbIM: B CUCTEME XPaHEHUS
[AaHHbIX reHepupyeTcs KpUTUYECKUI

KOHTpOsNepoB NN BaXXHbI aBapUNHbIN CUrHan.
* He ropuT: cuctema xpaHeHus
paboTaeT B LUTATHOM PeXuUME.
WHgukaTop e Mwuraet cuHuUM: ngeT onpegeneHne
MeCTOMNoNoXeHnsa brioka MeCTOMNoNoXeHnsa brioka
KOHTpONepos KOHTPOMNEepOB.

¢ He ropuT: 60K KOHTPOMEPOB HE
OBHapyXeH.

MHaukaTopbl Ha 3aaHeN naHenu

Ha Puc. 3-43 nokasaHbl MHAMKATOPbI Ha 3aaHel naHenn 6noka KOHTPOepos.
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Puc. 3-43 MIHavkaTopbl Ha 3agHei naHeny broka KOHTPONePOB (C Moayrnem NUTaHns

nepemMeHHOro Toka B kKa4ecTse npvmepa)

ViHaukaTop nUTaHus uHTepdeiicHoro Moayns

MHAMKETOP paGoqero COCTOﬁHMﬂ/aBapMVIHOFO COCTOAHUA MOAYNA NUTAHUA

MHAMKaTop NUTaHUA MOAYNS ynpasneHus

WHpukaTop nopta

v Speed indicator of the management port

Link/Active indicator of the management port

B Tabn. 3-10 npuBeaeHo onvcaHne MHAMKATOPOB Ha 3afHeln naHenu 6rnoka
KOHTPOIepoB.

Taou. 3-10 OnncaHme MHOUKATOPOB Ha 3agHeN NaHenu

Moaynb

UHpgukaTop

CocTosiHMe u onucaHue

NHTepde
WUCHbIN
MOAyIb

WHankaTop nutaHuns
UHTepdericHoro moayns

WHankaTop nopta

CoCTOSAHNA M 3HAYEHMSA NHONKATOPOB Ha
NHTEepPdENCHBIX MOOYNSX,
nogaepXxmBaemMbiX CUCTEMON XpaHEeHUS
JaHHbIX, CM B pasgene 3.5
MHTepdencHbIn Moaysb.

Mogaynb
nUTaHUs

NHankaTop paboyero
COCTOSsIHWsI/aBapUIHOro
COCTOSIHUS MOAYNs
nUTaHns

hd rOpI/IT 3eJ1eHbIM: UICTOYHUK NMUTaHNA B
HOpMalnbHOM COCTOAHUN.

¢ Mwuraet 3eneHbiM (1 I'L): MICTOYHUK
NUTaHUSA B HOPMarbHOM COCTOSIHUM,
HO YCTPOWCTBO OTKITHOYEHO.

* MuraeTt 3eneHbim (4 'L):
BbIMOJIHAETCA OHNanH-0OHOBNEHNE
Moaynsi MUTaHUS.

o rOpVIT XentbiM: MoayJb NNTAHUA
HeucrnpaBeH.

e He roOpuUT:. OTCYTCTBYET BBOL NUTAHUA
OT BHELUHEero UCTo4HuKa.

Mogaynb
ynpaBneH
ns

WHankaTop nutaHns
MoAyns ynpasneHus

e [opuT 3eneHbIM: Moaynb paboTaeT
ncnpaeHo.

e MuwuraeT 3eneHbIM: moAaynb
HaxoA4uTCA B npoLuecce BKIKYeHnA.

e [OopuT XenTbiM: Moayslb
HeucnpaeeH.

e He ropuT. MOAyJ1b BbIKITKOYEH, U
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Moaynb UHoukaTop CocTosiHMe 1 onucaHue

YHKLUNA ropsiHen 3aMmeHbl
HaxoOuTCH B COCTOSAHUN FOTOBHOCTMW.

MHankaTop ckopocTu * [opuT XenTbIM: CKOPOCTb Nepenayn
ceTeBoro nopra AaHHbIX MakcumansHas.
ynpasnexus * He roput: ckopocTb He
(obenyxnsanma) MaKcUManbHasi.

WHamkaTop nuHum * [OopwuT 3eneHbIM: NOPT MNOAKMNIOYEH
CBSA3U/aKTUBHOIO Hagnexawmm obpasom.

COCTOSIHUSI CETEBOro NopTa | o

MwuraeT 3eneHbIM: ocyulecTBnaeTcA

ynpasieHua nepegada AaHHbIX.

(obcnyxunBaHus)
® He ropuT: owmnbka coeguHeHUs.

3.5 UHTepdencHbIin moaynb

B naHHoOM paszgene onuckiBatoTCs OYHKLMKW, BHELWHWUIA BUA U COCTOSHME UHAMKATOPOB
NMHTepPdENCHbIX Moadynen.

WHdopMauumio o Tunax nHTepdencHeIX Moaynen ¢ noaaepXKkom ropsiyen 3ameHsl no
KaXkgon MOAENnn n Bepcum NpoaykTa cM. B pasgerne Specifications Query.

3.5.1 Moaynb anekTpnyeckux nHtepdencos GE

PyHKUMA

MopTbl

WHTepdencHble mogynu anekTpnyeckmx noptos GE ncnonb3ytotca Ans BHELLHUX
cnyx6 mexay yCTponcTBamMmu XpaHeHust u cepBepammn NpunoxkeHun (sepcums 6.1.3 n
Gonee nosaHue Bepcum), quorum-kaHanos HyperMetro nnu gnsa kaHanos
pennuKkauum Mmexay yCTpoMCcTBamMu XpaHeHUs AaHHbIX (32 UCKINIOYEHNEM KaHanos
pennukauun HyperMetro n kaHanos pennukaumm SmartMove mexagy maccmsamm).
Bbibepute Takne nHrepdencHsle Mogynm Ha ocHoBe TpeboBaHMIA K NPOMYCKHOM
CMNOCOBHOCTU CNYXObI.

Mogaynb anekTpudecknx nHrepdgencos GE npegocrasnseT YeTbipe aNeKTpuyYeckux
nopta 1 éut/c.

(2] MPVIMEYAHUE

Mopynb anekTpuyeckux nHtepdgenicos GE He nogaepxuBaeT aBTomaTtn4eckoe cornacosaHue
CKOpOCTEMN.

Ha Puc. 3-44 noka3saH BHELLUHWIA BMA MOOYNs anekTpudeckmx nHtepdgencos GE. FE
o3Hadvaer front-end (BHeLLHWI).
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Puc. 3-44 Mopgynb anekTpuyeckux nHtepgericos GE

WHavkaTop nuTaHms —lﬂ‘ FEE}.(_'ib

.

Anextpuyeckuit nopt GE

UHaukaTopbl

|

m_,-
€d

2]

|

Pyuka

WHaukaTop ckopocTy
anekTpuyeckoro nopta GE

WHpukaTop kaHana
CBA3W/AKTUBHOMO COCTOSHUA
anekTpuyeckoro nopta GE

B Tabn. 3-11 npuBeaeHO onncaHne COCTOSHUS UHOMKATOPOB MOAYNSA AMEKTPUYECKNX
nHTepderncos GE nocne BKNIOYEHNS CUCTEMbI XPaHEHUS.

Taou. 3-11 ViHamkaTopbl Moayns anekTpuyeckmx uHtepdencos GE

UHpukaTop

CocTosiHMe u onucaHue

NHou KaTop NUTaHnA

rOpI/IT 3€J1eHbIM: MOAayIb pa60TaeT ncnpasHo.

MwuraeT 3eneHbim (2 '): 3anpoc ropsyen 3aMeHsb!
mMoayns.

rOpVIT XenTbiM: MOA4YIb HEUCNPAaBEH.

He ropuT: Moaynb BbIKMOYEH, UNn pyHKLMS
ropsiyeit 3ameHbl HaxoAUTCs B COCTOSIHUK
FOTOBHOCTM.

WHankaTop nuHmMm
CBSA3W/aKTUBHOIO
COCTOSIHUSI 3N1EKTPUYECKOrO

[opuT 3eneHbIM: kKaHan 4o cepBepa NPUIoXeHuin
B HOPMarbHOM COCTOSIHUMW.

MuraeT 3eneHbIM: OCYyLLIECTBNAETCA Nepeaaya
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MHpukaTtop CocTosiHMe U onucaHue
nopta GE OaHHbIX.

* He ropuT: KaHan Jo cepeepa NpUnoXeHnn
pasopBaH UM He CyLLEeCTBYET.

WHaukaTop ckopocTu e [opuT enTbiM: MakcMMasbHasi CKOPOCTb.

anekTpudeckoro nopta GE | o He ropur: ckopocTs He MakcumanbHas.

3.5.2 Moaynb anekTtpnyeckux nHtepdeuncos 10GE (npumeHumo
K Bepcum 6.1.0 u 6ornee no3aHUM BepcUAM)

WHTepdencHble mogynu anektpuyeckmx noptoB 10GE ncnonbayotes Ang BHELWHNX
cnyx6 mexay YCTpoMCTBaMM XpaHEHUst U cepBepamm MPUIOXKeHUA, Ans
guorum-kaHanos HyperMetro nnu gns kaHanos pennukauum mexay ycTponctTsamm
XpaHeHusi. BbibepuTe Takne MHTepdencHele MOgynn Ha OCHOBe TpeboBaHMIA k
MPOMYCKHOW CNOCOBHOCTM CnyXObl.

DYyHKLUSA

Moaynb anektpuyeckux nHtepdencos 10GE npenoctaBnsieT YeTbipe aNeKTpU4EeCcKux
nopta 10 '6ut/c. CKOPOCTb 3NEKTPUYECKOrO MOAYNS AOJMKHA COOTBETCTBOBATL

CKOPOCTWU, YKa3aHHON Ha MapKupoBKke nHTepdencHoro moayns. B npotnBHom cnyyae
CMCTEeMa XpaHEHMWS CreHEPUPYET aBapUMHBIN CUrHan, U 3TOT NOpT OyAeT HEAOCTYMEH.

B Ta6n. 3-12 onuckiBatoTcst TpeboBaHUSA K 3NEKTPUYECKUM MOAYNSIM B CUCTEME
XpaHeHUs AaHHbIX U Ha APYrMX y3nax, C KOTOPbIMU B3aMMOAEWNCTBYET cucTema
XpaHeHWs! AaHHbIX.

Taou. 3-12 MNapameTpbl aNeKTpU4ecKoro Moayns

CkopocTb Twun CkopocTb
3NeKTPUYECKoro 3NeKTPUYecKoro
Moaynsi B cucteme Mopaynsa Ha Apyrux
XpaHeHUA AaHHbIX y3nax

10 'éut/c SFP+ 10 'éut/c

(2] MPYMEYAHVE

CurcTeMa XpaHeHUst AaHHbIX He NoadepKuBaeT paboTy aNeKTPUYECcKUX Moayrnen,
CaMOCTOATENBHO NPUOBPETEHHbLIX 3aKa3ymMKoM. Icnonb3yinTe anekTpuyeckne Moaynu,
COOTBETCTBYIOLLUME UHTEPdEACHBIM MOOYMSIM CUCTEMbI XPaHEHUSI.

MopTbl

Ha Puc. 3-45 nokasaH BHeLWHWI B Moayns anekTpudeckux nHrepdencos 10GE. FE
o3Hadvaer front-end (BHeLLHWR).
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(2] MPVIMEYAHUE

Y moayns anektpudeckmx uHtepdericoB 10GE Takon e ansaiH, 4to 1y nHTepdencHoro
moayns SmartlO, B KOTOPOM NpuMeHsieTcs onTudeckuii Mogynb 10 Mout/c. OnpenenuTeb, Kakon
3TO MOAynb, MOXHO Tornbko no BOM-kogy Ha pydke moayns. UTobbl onpegenutb Tvn
nHTEepdericHoro moaynsi, nposepbte ero BOM-kog B pasgene Spare Parts Query.

Puc. 3-45 Mogynb anektpudeckmnx nitepdericos 10GE

VHpukaTop nuTaHUA _ID b

-‘— Pyaca

Mopt

VHankaTop kaHana ceAsu/
aKTUBHOMO COCTOAHKA/
pekuMa nopta

(L) MPVIMEYAHUE

Mepen ucnonb3oBaHnem Moaynsi anekTpuyeckux nHTepdencos 10GE Heobxoanmo
yCTaHOBUWTb anekTpuyeckue mogynu. Ha Puc. 3-46 nokasaH npoLecc ycTaHOBKM

anekTpuyeckoro moayns. NoapobHble cBeaeHUs 0 TuNax v AnvHe kabenew ans NopTos CM. B
pasgene Specifications Query.
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Puc. 3-46 YCTaHOBKA 3NEKTPUYECKOrO MOAYNs

4 3

MHankaTopbl

B Tabn. 3-13 npnBeaeHo onncaHne COCTOSAHMUSA UHANKATOPOB MOAYNS SNEKTPUYECKNX
nHtepdericos 10GE nocne BkNtoYEHUS CUCTEMBbI XPaHEHUS.

Ta6.. 3-13 Mingukatopbl Mogyns anekTpuyeckux nHtepdgericoe 10GE

UHpgukaTop CocTosiHMe u onucaHue

WHoukaTop nutaHus e [opuT 3eneHbIM: MOAyNb paboTaeT ucnpaBHo.

e MuwuraeT 3eneHbIM: 3aNpoc ropsiven 3ameHsbl
mMoayns.

i rOpVIT XentbiM: MoAyJ1b HEUCNPAaBEH.

* He ropuT: MoAynb BbIKMHOYEH, UK PYHKLMS
ropsiyeit 3ameHbl HaxoAUTCS B COCTOSIHUK

FOTOBHOCTMW.
WHankaTop nuHum ® [opuT 3eneHbIM: MHTepdENCHbIN MOaYNb
CBA3WN/aKTUBHOIO paboTtaeT B pexume Ethernet, kaHan nopTta
cocTosiHus/pexnma paboTbl BKITHOYEH.

nopta e Muraet 3eneHbiM (2 '): MHTepdeiicHbI Moaynb

paboTaeT B pexume Ethernet, ocywecTtensaercsa
nepegava gaHHbIX.

® [OpuT XenTbIM: ANEKTPUIECKUIA MOaYMb
HencrnpaBeH U He COOTBETCTBYET
cneuundvkaumsam nopra.

* He roput: NopT He NOAKIIOYEH.

3.5.3 Moaynb nntepdencos RoCE 25 Nourt/c (npumeHumo K
Bepcumn 6.1.0 n bonee no3aHNM BepcuUsim)

UHTepdencHole mogynm RoCE 25 MOuT/c ucnonb3yroTcs Anst BHELUHUX CIyX0 Mexay
YCTPOWCTBaAMWN XpPaHEHUS 1 cepBepammn NpUnoxeHnn nnu B sepcum 6.1.2 n bonee
No3aHNX BEPCUSAX ANS KaHanoB pennukaunm Mexay yCTpoUCTBaMmn XpaHeHus.
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Bbibepute Takme nHTEpPdECHLIE MOOYNN Ha OCHOBE TPeOOBaHMWI K MPOMNYCKHON
CcnocobHOCTU CryXObl.

DPYHKLUA
Moaynb uHtepdericos RoCE 25 6uT/c npeqocTaBnseT YeTbIpe ONTUYECKUX NOpTa
25 Iéut/c. CKOpoCTb ONTUYECKOrO MOAYNSA OOIMKHA COOTBETCTBOBATL CKOPOCTH,
yKa3aHHOWN Ha MapKupoBke nHTepdencHoro mogyns. B npotneHom criyyae cuctema
XpaHeHusi creHepupyeT aBapuUnHbINA CUrHan, 1 aToT NopT OyaeT HeaoCTYNEH.
B Tabn. 3-14 onuckiBatoTcsl TpeboBaHMS K ONTUYECKMM MOAYIISIM B CUCTEME
XpaHeHWs OaHHbIX U Ha ApYrux y3nax, C KOToOpbIMX B3aMMOAENCTBYET cucTema
XpaHeHusi AaHHbIX.
Taou. 3-14 MNapameTpbl ONTUYECKOro Moayns
CkopocTb Tun CkopocTb CornacoBaHHasi
ONnTUYECKOro OnTUYECKOro CKOpPOCTb
Moayns B MoAayns Ha
cucrteme Apyrux yanax
XpaHeHusA
AaHHbIX
25 éur/c SFP28 25 réut/c 25 Iéurlc
(L] MPYMEYAHME
Cucrtema XpaHeHnA AaHHbIX HE nogaep>XnuBaeTt pa60Ty OonTn4eCcknx Mouyneﬁ, CaMOCTOATENbHO
I'Ipl/lOGpeTeHHbIX 3aKa34nKomMm. |/|CI'IOJ'Ib3yI7ITe onTnyeckme moadynu, COOTBETCTBYOLLNE
WHTEPMENCHBIM MOAYNSAM CUCTEMbI XPaHEHWS.
MopTbl

Ha Puc. 3-47 nokasaH BHeLlLHUI B Mmogynsa nHtepdgericos RoCE 25 Mout/c. FE
o3Hadvaer front-end (BHELLHWI).
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Puc. 3-47 Mogynb nHtepcericos RoCE 25 M6ut/c

MHﬂ,HKaTop NUTaHKA

FE 25Gb

MopT

WMHaukaTop KaHana ceasu/
aKTUBHOro COCTOAHUA/
pexuma nopta

MHaukaTopbl

B Tabn. 3-15 npvBeaeHo onucaHue COCTOAHUS HONKATOPOB MOAYNS MHTepdencos
RoCE 25 'ouTt/c nocne BKNIOYEHNSI CUCTEMbI XPAHEHUS.

Tab.. 3-15 Mngukatopbl mogyns nitepdencos RoCE 25 Mout/c

UHpukaTop

CocTosiHMe u onucaHue

MHgukaTop nuTaHus

"opuT 3eneHbIM: Mmogynb paboTaeT ucnpasHo.

MwuraeT 3eneHbIM: 3aNpoc ropsiyen 3aMmeHsbl
mMoaynsi.

I'opMT XenTbiM: MOAYIb HEUCTNpPaBEH.

He ropuT: Moaynb BbIKMOYEH, UK PyHKLMS
ropsiyelt 3amMmeHbl HAaXOOWUTCS B COCTOSIHUM
FOTOBHOCTMW.

WHankaTop nuHum
CBS3U/aKTUBHOIO
cocTosiHus/pexnma paboTbl

"opuT 3eneHbIM: NHTEPdENCHBLIN MOAY b
paboTaeT B pexume Ethernet, kanan nopta
BKITHOYEH.
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MHpukaTtop CocTosiHMe U onucaHue
noprta e Muraet 3eneHbiM (2 'y): nHTEpPENCHBIN MOaYNb

pabotaeT B pexume Ethernet, ocywectensercs
nepegava AaHHbIX.

i rOpI/IT XKENTbIM: ONTUYECKUIN MoayInb HencnpaBseH
nnn He COOTBETCTBYET CI'IeLl,VIq)I/IKaLI,I/IFIM nopTa.

e He ropuT: NOPT HE NOAKITHOYEH.

3.5.4 Moaynb nHtepdencoB NoF 25 Nout/c (npyumeHUMO K
Bepcumn 6.1.7 n bonee no3aHNM BepcuUsim)

Moayne uHtepdericos NoF 25 'out/c ncnonbayeTcsa Ans COeAMHEHUA MeXay
YCTPONCTBOM XPaHEHUS AaHHbIX 1 CEPBEPOM MPUTTOXKEHUA.

DPYyHKLUSA

Moaynb uHtepdericos NoF 25 '6ut/c npegocTaBnseT YeTbipe onTMYeckMx noprta 25
6ut/c. CKOPOCTb ONTUYECKOTO MOAYIIS AOSMKHA COOTBETCTBOBATL CKOPOCTMH,
yKa3aHHOWN Ha MapKkupoBke nHTepdencHoro mogyns. B npotnBHom cniyyae cuctema
XpaHeHusi creHepupyeT aBapuUnHbINA CUrHan, 1 3ToT NopT OyaeT HedOCTYNeH.

B Ta6n. 3-16 onuckliBatoTcs TpeboBaHUS K ONTUYECKMM MOZYMSIM B CUCTEME
XpaHeHUs AaHHbIX U Ha APYrMX y3nax, C KOTOPbIMU B3aMMOAEWNCTBYET cucTema
XpaHeHWs! AaHHbIX.

Taou1. 3-16 MNapameTpbl ONTUYECKOro Moayns

MopTbl

CkopocTb
onTU4ecKoro
Moayns B
cucteme
XpaHeHus
AaHHbIX

Tun

CkopocTb
OonTU4YEeCKOro
Mopyns Ha
Apyrux ysnax

CornacoBaHHas
CKOpPOCTb

25 'out/c

SFP28

25 out/c

25 'out/c

(2] MPVIMEYAHUE

e Cuctema xpaHeHuWsl 4aHHbIX He NoAAePKMBaET paboTy ONTUYECKUX MOaYIeNn,
CcaMoCTOATENbHO NPMOBPETEHHbIX 3akasunkoM. McnonbayinTe ontuyeckne mogynu,
COOTBETCTBYIOLLNE UHTEPEENCHBIM MOAYNSIM CUCTEMbI XPaHEHWS.

e  DTOT MHTEPAENCHDLIA MOAYIb HE MOXET UCMONb30BAaTLCA ANs CryX0 KOHTENHEPOB.

e OJToOT NHTepENCHbIN MOAyJlb HE MOXET UCNOoNb30BaTbCA AnA coeanHeHnn Mexay
yCTpOVICTBaMI/I XpaHeHna B Ka4eCTBe KaHanoB pennnkaunin.

Ha Puc. 3-48 nokasaH BHeLlLHU BuA mogyns nHtepderico NoF 25 'out/c. FE
o3Hadvaer front-end (BHeLLHWI).
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Puc. 3-48 Mogynb nitepcpernicos NoF 25 out/c

MH,QMKaTOp NMUTaHUA

MopT

WHaukaTop nuHuu
CBA3W/aKTUBHOrO
COCTOSHUS/pexuma
paboTbl nopTa

UHaukaTopbl

FE 25Gb
NoF

Pyuka

B Tabn. 3-17 npuBeaeHo onmMcaHne COCTOSHUSA MHAMKATOPOB Moayns MHTepdelicoB
NoF 25 'buT/c nocne BKNOYEHNSA CUCTEMbI XPaHEHUS.

Ta6a. 3-17 iugukatopbl mogynst nitepdpencos NoF 25 Mout/c

UHpukaTop

CocTosiHMe u onucaHue

NHou KaTop NUTaHnA

rOpI/IT 3eJ1eHbIM: MOayIb pa60TaeT ncnpasHoO.

MwuraeT 3eneHbIM: 3anpoc ropsyen 3ameHbl
Moayns.

FopuT XenTbiM: MOAYNb HENCTNPABEH.
He roput: mogynb BbIKOYEH, NNy yHKUNSA
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UHoukaTop CocTosiHMe 1 onucaHue
ropsideirt 3ameHbl HaXoOUTCS B COCTOSIHUM
FOTOBHOCTMW.
MHankaTop kaHana ® [opuT 3eneHbIM: MHTepPdENCHbIN MOaYNb
CBSA3U/aKTUBHOIO paboTaeT B pexume Ethernet, kanan nopta
COCTOsIHUS/pexunma nopTa BKITHOYEH.

* MuraeTt 3eneHbiM (2 'L): MHTephenCcHbIN MoayNb
paboTaeT B pexume Ethernet, ocyectensercs
nepegava AaHHbIX.

e [OpuT XenTbIM: ONTUYECKNIA MOAYNb HEUCTPaBEH
W He COOTBETCTBYET crneumdpukaumam nopra.

® He roput: NopT He NOAKIOYEH.

3.5.5 Moaynb nntepdencos 40GE

UHTepdencHble mogynm 40GE ncnonb3yloTcst Ans BHELIHUX CNYX0 Mexay
YCTPONCTBaMN XpaHEHNS U cepBepamMm NPUNOXEHUN NN AN KaHanoB pennukaummn
Mexay yCTponcTBaMu xpaHeHus. Belbepute Takme uHTepdeicHble Mogynu Ha
ocHoBe TpeboBaHWI K MPOMNYCKHOM CMOCOBHOCTU CryXObl.

PyHKUMA

Mogynb nHtepdgencos 40GE npegoctaenset asa ontudeckmx nopta 40 6ut/c.
CKopOoCTb ONTUYECKOro MOAYNS AOMKHA COOTBETCTBOBATL CKOPOCTH, yKa3aHHOM Ha
MapKupoBKe MHTepdencHoro moayns. B npoTMBHOM cnyyae cuctema xpaHeHus
creHepupyeT aBapUnHbIA cUrHan, n 3ToT nopt 6yaeT HeQoCTYMNEH.

B Tabn. 3-18 onncbiBatoTcs TpeboBaHUSA K ONTUYECKMM MOAYMSIM B CUCTEME
XpaHeHust AaHHbIX U Ha OpYrnx y3nax, ¢ KOTopbiMU B3auMOOEeNCTBYET CUCTEMa
XpaHeHWs1 aHHbIX.

Taou. 3-18 NapameTpbl oONTUYECKOro Moayrns

CkopocTb Tun CkopocTb CornacoBaHHas
OonTUYeCcKoro OnTUYeCcKoro CKOpOCTb
mMoayna B MoAaynsa Ha

cucrteme ApYyrux ysnax

XpaHeHUA

AaHHbIX

40 I'éut/c QSFP+ 40 dut/c 40 [duTt/c

(L] MPYIMEYAHME

Cuctema XpaHeHuA OaHHbIX HE nognep>XKnBaet pa60Ty ONTUYECKNX MOAYrEeN, CaMOCTOATENBHO
I'IpVIOGpeTeHHbIX 3aKa34ynKoMm. |/|CI'IOJ'Ib3YI7ITe onTn4yeckme Mmoagynu, COOTBETCTBYOLLNE
MHTEepPENCHBIM MOAYyNnAM CUCTEMbI XpaHEeHUA.
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MopTbl

Ha Pwuc. 3-49 nokasaH BHelHuin BUA moaynsa untepdericos 40GE. FE o3Havaet
front-end (BHELHWIA).

Puc. 3-49 Mogynb nitepcpericos 40GE

WHavKkaTop nuTaHus —— === [ FE 40Gb
ETH

Mopt

WHaukaTop kaHana ceasu/
AKTWBHOIO COCTOAHWS/
pekuma nopTa

T

UHamkaTopbl

B Tabn. 3-19 npvBeneHo onucaHue COCTOAHUSA UHONKATOPOB MOAYNS MHTepdencos
40GE nocne BKNOYEHMS CUCTEMbI XPaHEHWS.

Taou. 3-19 MiHamkaTtopbl moaynsa nHtepdericos 40GE

UHgukaTop CocTosiHMe 1 onucaHue

NHauvkaTop nutaHus e [OopwuT 3eneHbIM: MoayJib paboTaeT UCNpPaBHO.

* MwuraeT 3eneHbIM: 3anpoc ropsiyert 3aMeHsi
mMoayns.

i I_OpVIT XenTtbiM: MOAYIb HEUCMNpaBEH.

¢ He ropuT: MOAyNb BbIKNIOYEH, NN (PYHKUNS
ropsiyert 3aMeHbl HaXoAMTCS B COCTOSAHUM
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UHoukaTop CocTosiHMe n onucaHue
rOTOBHOCTW.
WHankaTop nuHum e [OpuT 3eneHbIM: MHTEPMENCHBIV MOAYMb
CBS13U/aKTUBHOIO paboTaeT B pexume Ethernet, kaHan nopta
cocTosiHus/pexnma BKITHOYEH.
pabotbl nopTa e Muraet 3eneHbiM (2 'l): UHTepdEeNCHbI MoayIb

paboTaeT B pexume Ethernet, ocywecrtenserca
nepegaya aHHbIX.

e [OpuT XenTbIM: ONTUYECKNA MOLYNb HEUCMPaBEH
UIM He COOTBETCTBYET cneundukaumnam nopra.

* He roput: nopT HE NOAOKITHOYEH.

3.5.6 Mogynb nntepceuncon 100GE

UuTepdencHole mogynm 100GE ncnonb3ayoTca Ans BHELWHUX CRyX0 mexay
YCTPONCTBAMN XPaHEHNS N CEpBEPAMM NPUMIOXKEHUI NN ANSA KaHANoB pennukalmmn
MeXay yCTPOMCTBaMu XpaHeHus. BoibepuTe Takme nHTepdericHble Moaynu Ha
ocHoBe TpeboBaHWI K NMPONYCKHOM CNOCOBHOCTU CryXObl.

PyHKUMA

Moayne nHtepdgericos 100GE npegoctaensiet gea ontunyeckmx noprta 100 [6ut/c.
OtmeTka FE Ha aTnkeTKe 03Ha4aeT, YTO NOPThl MCNOMb3YHTCA OS5 BHELLHMX CIyX6.
CKOpOCTb ONTUYECKOro MOAYNSA A0MKHa COOTBETCTBOBATL CKOPOCTU, YKa3aHHOMN Ha
MapKupoBke MHTepdencHoro moayns. B npoTMBHOM cnyyae cuctema xpaHeHus
creHepupyeT aBapUnHbIA cUrHan, n 3ToT nopt 6yaeT HeQOCTYMNEH.

B Tabn. 3-20 onucbiBatoTca TpeboBaHUSA K ONTUYECKMM MOAYMSIM B CUCTEME
XpaHeHust AaHHbIX U Ha OpYrnx y3nax, ¢ KOTopbiMU B3auMOOEeNCTBYET CUCTEMa
XpaHeHWs1 aHHbIX.

Taou. 3-20 NapameTpbl oNTUYECKOro Moayrns

CkopocTb Tun CkopocTb CornacoBaHHas
OonTUYeCcKoro OnTUYeCcKoro CKOpOCTb
Moayns B MoAayns Ha

cucrteme ApYyrux ysnax

XpaHeHusA

AaHHbIX

100 éut/c QSFP28 100 'éuT/c 100 dut/c

(L] MPYIMEYAHME

Cuctema XpaHeHuA OaHHbIX HE nognep>XKnBaet pa60Ty ONTMYECKNX MOLYIEN, CAMOCTOATENBHO
I'IpVIOGpeTeHHbIX 3aKa34ynKoMm. |/|CI'IOJ'Ib3YI7ITe onTn4yeckme Mmoagynu, COOTBETCTBYOLLNE
MHTEepPENCHBIM MOAYyNnAM CUCTEMbI XpaHEeHUA.
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MopTbl

Ha Puc. 3-50 nokasaH BHeLLHWA BMA MOAyns anekTpudeckmx nHtepdgencos 100GE.

Puc. 3-50 Mogynb nHtepdencos 100GE
—IE|| FE 100Gb ‘
) ETH

MHﬂ,HKaTOP NUTaHKUA

Pyuka

MopT ——

WHaukaTop kaHana cBAzu/
aKTWBHOrO COCTOAHUA/
pexuma nopra

UHamkaTopbl

B Tabn. 3-21 npuBeaeHo onmcaHne COCTOSHUSA MHAMKATOPOB Moayns MHTepdelicoB
100GE nocne BKAYEHNS] CUCTEMbI XpPaHEHWS.

Taou. 3-21 iHamkatopbl moaynsa nHtepgencos 100GE

WuaukaTop CocTosiHMe U onucaHue

NHaukaTop nutaHus e [OopwuT 3eneHbIM: MoAyNb paboTaeT NcnpaeHo.

e MwuraeT 3eneHbIM: 3anpoc ropsiyel 3ameHbl
Moaynsi.

L rOpI/IT XentbiM: MOAyJ1b HEUCNpaBeH.

* He ropuT: MOAynb BbIKNOYEH, UK (PYHKUNS
ropsideit 3ameHbl HaxoauTCs B COCTOSIHUM
rOTOBHOCTMW.

WHgukaTop nnHUn e [OpUT CUHUM: MHTEPXENCHBIN MOAYSb paboTaeT
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Mugukatop CocTosiHue 1 onucaHue
CcBA3K/aKTVBHOTO B pexume Ethernet, kaHan nopTa BKOYEH.
coCTOsHMSA/pex1ma e MuraeT cuHuM (2 T't): HTEPMERCHLI MOaYMb
paboTbi nopta paboTaeT B pexume Ethernet, ocywectenserca

nepenaya AaHHbIX.

e [opuT XXenTbiM: ONTUYECKNA MOAYNb U kKabenb
HeucnpaeeH NMMHoO He NoaaepPKMBAETCSH NOPTOM.

e He ropuT: NOPT HE NOAKITHYEH.

3.5.7 Moaynb nutepdencos RoCE 100 Mout/c (npumeHnMo K
Bepcumn 6.1.7 n bonee no3aHNM BepcuUsim)

DPYyHKLUSA

MopTbl

UHTepdencHble mogynm RoCE 100 MGuT/c ncnonb3ytoTesa A8 BHELWHUX CryX0
MeXay YCTPOMCTBAMM XpaHEHUST U cepBepamMm NPUITOXKEHWIA U B Bepcumn 6.1.2 n
Gonee No3aAHMX BEPCUSIX ANSA KaHANoB pennukaumm mexay YyCTpoONCTBaMu XpaHeHus.
Bbibepute Takme nHTEpdECHbIE MOOYNN Ha OCHOBE TPeObOBaHMI K MPOMNYCKHON
CMOCOBHOCTM CINYXObI.

Moaynbe uHtepdericos RoCE 100 '6ut/c npegocTtasnseT ABa onTnyeckux nopta 100
6uT/c. CKOPOCTb ONTUYECKOTO MOAYIIS AOMMKHA COOTBETCTBOBATL CKOPOCTMU,
yKasaHHOW Ha MapKupoBKe MHTepdencHoro moayns. B npotMeHom cnyyae cuctema
XpaHeHusi creHepumpyeT aBapuUnHbIA CUrHan, 1 3ToT NopT OyaeT HedOCTYMNEH.

B Tabn. 3-22 onuckiBatoTcs TpeboBaHMS K ONTUYECKMM MOAYSISIM B CUCTEME
XpaHEeHWs1 AaHHbIX U Ha ApYruX y3nax, C KOTOpbIMW B3aMMOAENCTBYET CMCTEMA
XpaHEeHNA OaHHbIX.

Taou. 3-22 NapameTpbl ONTUYECKOro Moayrns

CkopocTb Twvn CkopocTb CornacoBaHHasi
onTU4ecKoro OnTU4YEeCKOro CKOpPOCTb
Moayns B Mopayns Ha

cucteme Apyrux ysnax

XpaHeHus

AaHHbIX

100 Mout/c QSFP28 100 I'éuT/c 100 Mout/c

(L] MPYMEYAHME

CucTema xpaHeHUs! AaHHbIX HE NoAAepXKMBaET paboTy ONTUYECKNX MOAYNEN, CAMOCTOSTENBHO
NpMoGpPeTEHHbIX 3aKa3unkoMm. Vcnonb3yiTe onTuYeckue MOAynu, COOTBETCTBYIOLLME
UHTEPENCHBIM MOAYMNSIM CUCTEMbI XPaHEHUSI.

Ha Puc. 3-51 nokasaH BHelLHU B Moaynsa nHtepdgericos RoCE 100 'out/c. FE
o3Havaer front-end (BHeLLHWRA).
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Puc. 3-51 Mogynb nHtepdericoe RoCE 100 Mout/c

MHAMKaTOp nuTaHnAa FER:)%OEGb

MopT =

WHaukaTop nuHWK
CBSA3W/aKTUBHOroO
COCTOSHUS/pexXUMa
paboTbl nopTa

MHaukaTopbl

B Tabn. 3-23 npvBeaeHo onvcaHue COCTOAHUSA HOANKATOPOB MOAYNS MHTepdencos
RoCE 100 I'out/c nocne BKMOYEHUS CUCTEMbI XPaHEHUS.

TabJ. 3-23 iugukatopbl mogynst nHtepcencos RoCE 100 Mout/c

UHaukaTopbl CocTosiHMe U onucaHue

MHgukaTop nuTaHus * [opuT 3eneHbIM: MOAynb paboTaeT ncnpasHo.

¢ MuraeT 3eneHbIM: 3anpoc ropsyert 3aMmeHbl
Moayns.

hd rOpVIT XenTtbiM: MOAYyJ1b HEUCNpaBEH.

* He ropuT: MoAynb BbIKMOYEH, UMK PYHKLUSA
ropsivyert 3amMmeHbl HaXOAWUTCS B COCTOSIHUN

FOTOBHOCTMW.
WHankaTop nuHum e [OpuUT CUHUM: MHTEPdENCHBIA MOAYIb paboTaeT
CBA3WN/aKTUBHOIO B pexxume Ethernet, kaHan nopTa BKIIOYEH.
cocTosHNs/pexmma e Muraet cuHum (2 I'L): MHTepdeicHbIN Moaymb
paboTbl nopta paboTaet B pexume Ethernet, ocyuiectnsiercs
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UHaukaTopbl CocTosiHMe U onucaHue

nepenaya AaHHbIX.

e [OpuT XenTbiM: ONTUYECKMI MOAdYNb unn kabenb
HeucnpaseH NubBo He nogaepPKUBaeTCH NOPTOM.

® He roput: nOpT HE NOOKITHOYEH.

3.5.8 Moaynb nHtepdencos RDMA 100 Mout/c

UHTepdencHoii mogyns RDMA 100 M6ut/c ucnonbayetcsa ansa maclutabupyembix
COedVHEHVIN MeXAY KOHTpOonnepaMy Unu anst BHyTPEHHUX cnyx6 mexay dnokamm
KOHTPOMMepOoB N MHTENMeKTyanbHbIMW BriokaMu OUCKOB.

DPYHKLUA

Moayne uHtepdericos RDMA 100 Mout/c npenoctaensieT aAsa ontudeckux nopta 100
éut/c.

MopTbl

Ha Puc. 3-52 n Puc. 3-53 nokasaH BHewwHW Bua moaynen nnutepdericos RDMA 100
6ut/c. SO o3Ha4vaeT scale-out (MacwTabupyemeiin), a BE o3Havaet back-end
(BHYTPEHHMI).
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Puc. 3-52 Mogynb nitepcericos RDMA 100 I'éut/c (SO)

301006!:1
|,

WHaukaTop nuTaHus i ﬂ RDMA

-— Pyuka

Mopt

WHpukaTop kaHana ceasu/
aKTWBHOro COCTORHUA/
pekvumMa nopTa
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Puc. 3-53 Mogynb nHtepgericos RDMA 100 'éut/c (BE)

WHaukaTop nuTaHus —iﬂ BE 100Gb ‘

-— Pyuka

MopT ——

WHaukaTop kaHana ceasu/
aKTUBHOTO COCTOAHMA/
pexumMa nopta

UHaukaTopbl

B Tabn. 3-24 npuBeaeHo onMcaHne COCTOSHUSA MHAMKATOPOB Moayns MHTepdelicoB
RDMA 100 Nbut/c nocne BKNIOYEHNA CUCTEMbI XPaHEHUS.

Taou. 3-24 ViHamkatopbl moaynsa nHtepdgericos RDMA 100 Mout/c

UHgukaTop CocTosiHMe n onucaHue

V|H/J,I/IKaTOp nmTaHuaA o rOpI/IT 3eJ1eHbIM: MOAYIb pa60TaeT ncnpasHO.

e MuraeT 3eneHbIM: 3anpoc ropsiyelt 3ameHbl
moayns.

o rOpI/IT XenTtbiM: MOAyJ1b HEUCNpaBeH.

* He ropuT: MOAy”nb BbIKNOYEH, UK PyHKUNS
ropsiyert 3ameHbl HaxoguTCs B COCTOSIHUM

rOTOBHOCTMW.
WHankaTop nuHmMm ¢ [opuT cnHUM: nHTepdpercHbIn Moaynb paboTaeT
CBS13U/aKTUBHOIO B pexume Ethernet, kaHan nopTa BkMOYeH.
CO%TOF'H”H/pem”Ma e MuraeT cuHum (2 'y): MHTEpENCHbI Moaymb
paboThl nopTa paboTaeT B pexxume Ethernet, ocywiectensertcs

nepenaya AaHHbIX.
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UHoukaTop CocTosiHMe 1 onucaHue

e [OpuUT XenTbIM: ONTUYECKUIA MOAYMNb UNn Kabenb
HeucnpaseH NMBOo He NoaAepPXXUBaAETCA NMOPTOM.

® He roput: nOpT HE NOOKITHOYEH.

3.5.9 Moaynb unntepdencos NoF 100 Nout/c

PyHKUMA

MopTbl

Mogynb nHtepdgercos NoF 100 61T/c ncnonb3yetcsa ons COEANHEHNIA MeXay
YCTPOWCTBOM XpaHEHUS OaHHbIX 1 CepBEPOM MPUMOXKEHUI.

Mogynb nHtepgencos NoF 100 6uT/c npegoctaenset asa ontuyeckmx nopta 100
6uT/c. CKOPOCTb ONTUYECKOTO MOAYIIS AOMKHa COOTBETCTBOBATL CKOPOCTMU,
yKaszaHHOW Ha MapKUMpoBKe MHTepencHoro moayns. B npotMeHom cnyyae cuctema
XPaHEeHUs1 CreHepupyeT aBapuiAHbIA CUrHan, 1 aToT NopT OyaeT HegoCTYMeH.

B Tabn. 3-25 onncbiBatoTcs TpeboBaHUS K ONTUHECKMM MOAYMSIM B CUCTEME
XpaHeHUs AaHHbIX M Ha APYruX yanax, ¢ KOTopbIM/ B3aMMOAENCTBYET cuctema
XpaHEHWs1 AaHHbIX.

Taou. 3-25 NapameTpbl ONTUYECKOro Moayrns

CkopocTb Tun CkopocTb CornacoBaHHas
OonTU4YeCcKoro ONnTU4YECKOro CKOpOCTb
Moayns B MoAayns Ha

cucteme APYyrux ysnax

XpaHeHusA

OaHHbIX

100 Mout/c QSFP28 100 I'éut/c 100 I'éut/c

(1] MPUMEYAHME

e Cucrtema XpaHeHnA OaHHbIX HE noaaepXXuBaeTt pa60Ty OonTN4eCKnX Mo,qyne17|,
CaMOCTOATENBHO I'IpVIOGpeTeHHbIX 3aKa34ynKom. V|CI'IOJ'Ib3yI7ITe onTun4yeckme moaynu,
COOTBETCTBYKOLLME MHTEPENCHBIM MOAyNAM CUCTEMbI XPpaHEHUA.

e OJToOT NHTepPENCHbIN MOAyJ1b HE MOXET UCNOoNb30BaTbCA And CJ'Iy)K6 KOHTENHEPOB.

e DOTOT MHTEPAENCHBIA MOAYIb HE MOXET NCMONb30BaTbCA ANs COEANHEHUA MeXay
YCTPOMCTBaMMN XpaHEHWNS B KAYECTBE KaHamnoB pennvkauum.

Ha Puc. 3-54 nokasaH BHelUHWU B moayns nHtepderncos NoF 100 'éut/c. FE
o3Hadvaer front-end (BHeLLHWR).
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Puc. 3-54 Mogynb nitepcpericos NoF 100 Mout/c

FE 100Gh
NoF

MH,D,HI{aTOp NUTaHWA

Mopt

VHaukaTop NuHUK cBA3W/
aKTMBHOTO COCTORHNA/
pexuma nopra

MHankaTopbl

B Tabn. 3-26 npnBeneHoO onucaHne COCTOSAHUA UHONKATOPOB MOAYNS MHTepdencos
NoF 100 '6uTt/c nocne BKMOYEHUSI CUCTEMBI XPaHEHUS.

Ta6.. 3-26 iugukatopbl mogyns nHtepdencos NoF 100 M6uT/c

UHugukaTtop CocTosiHMe n onucaHue

NHavkaTop nuTaHus e [opwuT 3eneHbIM: Moaynb paboTaeT UCMpPaBHO.

e MuwuraeT 3eneHbIM: 3aNpoc ropsiyen 3ameHsbl
mMoayns.

i FoleT XenTtbiM: MoA4yIb HEUCNpPaBEH.

* He ropuT: MoAynb BbIKMHOYEH, UK PyHKUMS
ropsiieit 3ameHbl HaxoaUTCs B COCTOSIHUK
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UHoukaTop CocTosiHMe 1 onucaHue
FOTOBHOCTMW.
WHgukaTop nuHmm e [OpUT CMHUM: MakcumarbHasi CKOpPOCTb.
CBA3M/AKTUBHOTO e Muraet cuHum (2 'L): naeT nepeaaya AaHHbIX Ha
cocTosHus/pexxmuma paboThl MaKCManbHOM CKOPOCTH.
nopta .
e [OpuUT enTbiM: ONTUYECKMI MOZYIb Unn kabernb
HeucnpaBeH NMB0 He NoadepPKMBAETCS MOPTOM.
e He ropuT: NOpT He NOAKIHOYEH.

3.5.10 Moaynb nHtepcencos SmartlO

UHTepdencHble mogynm SmartlO ncnonb3yroTcs ANnsi BHELIHUX CNYX0 mexay
YCTPOWCTBaMM XpaHeHWNsi U cepBepamu NPUNOXKEHWN UNu Ans KaHanos pennukauum
MeXay yCTPOMCTBaMuM XpaHeHusi. BoibepuTe Takme nHTepdericHble Moaynu Ha
ocHoBe TpeboBaHMWI K NPOMYCKHOM CNOCOBHOCTM CrnyX0Obl.

PyHKUMA

Moayne uHtepdericos SmartlO nogaepxmeaeT ontudeckue mogynm 8 Iout/c, 10
6ut/c, 16 'éut/c, 25 Nut/c, 32 Nomut/c n 64 NGKUT/c. CKOPOCTL ONTUYECKOTO MOAYMS
OOIMKHa COOTBETCTBOBATb CKOPOCTHU, yKa3aHHOW Ha MapKUPOBKE MHTEPGIENCHOTO
mMoayns. B npoTMBHOM crnyyae cuctema XpaHeHusi CreHepupyeT aBapuiHbIN CUrHarnm, u
3TOT NnopT OyaeT HedOCTYMNeH.

(2] MPVIMEYAHUE

e Mogaynb nHtepdencos Fibre Channel nogaepxusaet npotokon FDMI B Bepcumn 6.1.6 1
6onee nNo3aHux Bepcusax. Bbl MoXxeTe NnocMoTpeTs MHOPMaLIMIO O 3aperncTpupoBaHHbIX
UHTEPdENCHBIX MOAYNSX HAa KOMMyTaTopax ¢ NoaaepXkon npotokona FDMI.

e VHTepdencHbIN Moaynb C 3asiBMEHHON ckopocTbio 16 MOMT/c noaaepXxmnBaer ontudeckme
mogynu 16 'éut/c n ogHoMogoBble onTudeckne moaynu 32 Féut/c B Bepcum 6.1.2 1 6onee
no3gHUX BEPCUSX.

e BknioyeHHas B onTudeckom moayne Fibre Channel cyHkuma aBToMaTnyeckoro
cornacoBaHusi No3BOSSIET aBTOMATUYECKN COrMacoBbIiBaTb MAakCUMYM TPU CKOPOCTM.
OnTnuecknii mogynb Ethernet He nopaepxmnBaeT aBTomMaTMyeckoe cornacoBaHne
CKOPOCTEMN.

e VHTepdencHble mogynu SmartlO 10 M6ut/c n 25 F'éuT/c MoryT ncnonb3oBaTbCs A
guorum-kaHanos HyperMetro.

e VHTepdencHbin mogyns SmartlO 64 6ut/c ucnoneayetcst B8 V700R001C00 1 Gonee
no3gHUX BEPCUSX.

e B V700R001C10 n 6onee no3aHux Bepcusx nHTepdencHsle mogynu Fibre Channel
NoaAEePXKMBAKOT PYHKLIMIO YBEAOMITEHMS O BNMSIHUM Ha Npou3BoanTENbLHOCTL cetu (Fabric
Performance Impact Notification, FPIN), kotopas ncnonssyetcsa Ans 6bICTporo BbisBNeHns
1 nokanusaumm HemcnpasHoCcTen npun konedaHusx B cetu Fibre Channel.

B Tabn. 3-27 onuckiBatoTcs TpeboBaHMS K ONTUHECKMM MOAYIISIM B CUCTEME
XpaHeHus1 aHHbIX U Ha OPYrnX y3nax, ¢ KOTOpbIMU B3auMOAENCTBYET CUCTEMA
XpaHeHUs! AaHHbIX.
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Tab6.a. 3-27 [NapameTpbl ONTUYECKOrO MOAYNS

CKopocTb Tun CKopocTb CornacoBaHHas

ONTUYEeCKOro OonTUYecKoro CKopoCTb

mMoayns B MoAaynsa Ha Apyrux

cucteme y3nax

XpaHeHus

AaHHbIX

8 Méut/c SFP+ 8 Méut/c 8 réut/c
16 Iéut/c 8 rout/c
32 [But/c 8 réeut/c

10 [6ut/c SFP+ 10 [6ut/c 10 M6ut/c

16 Iémut/c SFP+ 8 reut/c 8 remt/c
16 Iéut/c 16 [6ut/c
32 [But/c 16 [6ut/c
64 '6ut/c 16 Iéut/c

25 but/c SFP28 25 but/c 25 6ut/c

32 [but/c SFP28+ 8 reut/c 8 remt/c
16 Iéut/c 16 [6ut/c
32 [But/c 32 [but/c
64 [6ut/c 32 [but/c

64 out/c SFP56 16 Iomut/c 16 émt/c
32 [6ut/c 32 but/c
64 [6ut/c 64 Mout/c

(L] MPVIMEYAHME

CucTtema xpaHeH s AaHHbIX He noaaepXmBaeT paboTy ONTUYECKMX MOayIen,
CaMOCTOATENbHO NPUOBPETEHHbIX 3aKa34nkom. icnonbaynte onTudeckue Moaynu,
COOTBETCTBYOLUNE UHTEPAENCHBIM MOAYNSIM CUCTEMbI XpaHeHus. Pexxum paboTbl n
CKOPOCTb UHTEPEENCHOrO MOAYNSA HEBO3MOXHO U3MEHNTL. Ecnu 3akasynky Tpebyetcs
MHTEPdENCHbI MOAYMb C APYrON CKOPOCTbIO, 06paTUTECh K UHXEHEPAM TEXHUYECKON
noaaepxkn Huawei n npnobpetuTte HOBbIM MHTEPENCHBIN MOAYMb C TpebyemMon
CKOPOCTBHO.

B Bepcuu 6.1.2 1 Gonee no3gHMX BEPCUSIX, ECMNIN B CUCTEME XPaHEHUS CMOSb3YTCS
ogHoMOAOoBbIE onTMyeckMe mogynu 32 out/c B MHTEPENCHBIX MOOYNSAX C 3asiBNEHHOWN
CKOpOCTbIO 16 OMT/C, CKOPOCTb APYroro ONTUYECKOro MOAyns, C KOTOPbIM
B3aMMOAEWNCTBYET 3TOT MHTEP(ENCHBIN MOAYIb, U COrMacoBaHHas CKOPOCTb MOryT ObITh 16
Féut/c n 8 r'out/c.
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e Ecnu cuctema xpaHeHuns AaHHbIX ucnonb3yeT nHtepdencHsle mogynu Fibre Channel
1822V120 n cornacoBbIBaeT CKOPOCTb MOpTa € ApYrnmM y3nom ao 8 Méut/c, Ha nopTax MoryT
BO3HMKaTb OMTOBbLIE OLWMOKKU. Ecnn konuyecTBo GMTOBLIX OLLIMGOK HAXOAMTCA B Npeaenax
NMOPOroBOro 3HaYeHWs, 3TO He BNUSIET Ha paboTy crnyx06, 1 Bbl MOXETE MTHOPUPOBATb
6uToBbIE OLIMGKX. ECnn KonmyecTBo BMTOBBLIX OLLIMGOK MPEBLILLAET NOPOroBOE 3HAYEHNE U
cpabaTbiBaeT aBapUiHbIA CUrHar, obpaTuTech K MHXeHepaM TEXHNYECKON NoaAepPXKKM ANst
OLEHKM U YCTPaHEHWUsI aBapUIHOIO CUrHana.

MopTbl
Ha Puc. 3-55, Puc. 3-56, Puc. 3-57, Puc. 3-58, Puc. 3-59 n Puc. 3-60 nsobpaxeH
BHeLHUN Bng nHtepdgencHoro mogyna SmartlO. FE o3HavaeT front-end (BHELHNR).

(2] MPVIMEYAHUE

Y moayns anektpudeckmx uHtepdericoB 10GE Takon xe gnsainH, 4to 1 y nHTEpdENCHOro
moayns SmartlO, B KOTOPOM NpuMeHsieTcs onTudeckunii mogynb 10 Mout/c. OnpegenuTtb, kakomn
3TO MOAYNb, MOXHO Tonbko No BOM-kogy Ha pyyke moayns. Ytobbl onpegenuTe Tvn
nHTEepdericHoro moayns, nposepbte ero BOM-kog B pasgene Spare Parts Query.

Puc. 3-55 NHTepdericHbIn mogynb 8 Mout/c

MHﬂ,Hl{aTOp NUTaHKA

Mopt

WHaukaTop kaHana cessu/
aKTWBHOIO COCTOAHUA/
pexuma nopta
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Puc. 3-56 IHTepdbericHbIn mogynb 16 Mout/c

MH,EI,HKaTOp NUTaHKUA

0HdE=

MopTt

WHaukaTop kaHana ceazsw/
aKTUBHOro cocToAHUA/ ——
pexuma nopTa
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Puc. 3-57 IHTepdbericHbIn mogyne 32 Mout/c

|
MHaukaTop nutaHus FE Eé‘“’ ‘

a— Pyuka

MopT

WHaukaTop KaHana ceasu/
aKTWBHOIO COCTOAHUA/ —
pexuMa nopta
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Puc. 3-58 IHTepdbericHbIn mogynb 64 Mout/c

VHavkaTop nutaHuA

Pyuka

[MopT

VHankaTop nuHWW
CBA3WAKTUBHOIO
COCTOAHUA/pEXMMA
paboTkl nopTa
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Puc. 3-59 UHTepdbercHbIn mogyne 10 Mout/c

WHavkaTop nuTaHus FEEJT?fb ‘

a— Pyura

Mopt

VHaukaTop kaHana ceasu/
aKTMBHOIo COCToAHWA!
pexx1Ma nopta
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Puc. 3-60 MHTepdbericHbIn mogynb 25 Mout/c

FE 25Gb
ETH ‘

MH,EI,HKaTOP NUTaHWA

»— Pyuka

MopT

VHaukaTop kaHana ceasu/
aKTMBHOro cocTosHWs/
pexxuma nopta

MHaukaTopbl

B Tabn. 3-28 npvBeneHo onvcaHue COCTOAHUSA HONKATOPOB MOAYNS MHTepdencos
SmartlO nocne BKNIOYEHNS CUCTEMbI XPaAHEHWS.

Tabu1. 3-28 ViHamkaTtopbl Moaynst nuHtepdenca SmartlO

UHpukaTop

CocTosiHMe u onucaHue

MHgukaTop nuTaHus

"opuT 3eneHbIM: Mmoaynb paboTaeT ucnpasHo.

MwuraeT 3eneHbIM: 3anpoc ropsyer 3ameHbl
Moayns.

rOpI/IT XenTtbiM: MOAYIb HEUCMNpPaBEH.

He ropuT: Moaynb BbIKMOYEH, UK PYHKLMS
ropsiyelt 3amMmeHbl HAaXOOWUTCS B COCTOSIHUM
FOTOBHOCTMW.

WHgukaTop NnHUN
CBS13U/aKTUBHOIO
COCTOsIHMS/pexnma paboTbl
nopTa

OpUT CMHUM: NHTEPMENCHBIN Moayrb paboTaeT
B pexunme FC, kaHan nopTta BKIHOYEH.

MwuraeT cuHnm (2 Mu): MHTEpPgENCHbIN MoaYyIb
paboTaeT B pexxume FC, ocyuwiecTBnsieTcs
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UHoukaTop CocTosiHMe 1 onucaHue

nepegada gaHHbIX.

® [opuT 3eneHbIM: MHTepPdENCHbIN MOaYMNb
paboTaeT B pexume Ethernet, kanan nopta
BKITHOYEH.

* Mwuraet 3eneHbiM (2 IL): MHTepdENCHBIN MOLYIb
pabotaeT B pexume Ethernet, ocyectensaerca
nepefava gaHHbIX.

e [OpuT XenTbIM: ONTUYECKNIA MOAYNb HEUCTPaBEH
W He COOTBETCTBYET crneumdpukaumam nopra.

® He roput: NopT He NOAKIOYEH.

(2] MPYMEYAHVE

e Ecnu Ha xocTe ncnonbayetca npotokon iSCSI, sHayeHne MTU nopta SmartlO gomkHo
ObITb TaKMM Xe, KakK Ha XocTe.

e Ecnu nopt SmartlO pa6botaet B pexxume 10GE unun 25GE, pekomeHayeTcsa Ha xocTte
BknounTb yHKumio LRO anga aganTtepos wunHbl Xocta (HBA). Cnocob 3anpoca u
BKItoveHns yHkumm LRO 3aBncuT OT onepaunoHHon cuctemsl. Hibke onncaHbl cnocobbl
3anpoca 1 BKIYEHUS, KOTOPbIE MCNOSb3YHOTCS B PaCNpPOCTPaHEHHbIX ONepaLnNoHHbIX
cuctemax. Ecnn agantepsl HBA He nopgaepxuBatoT pyHkumo LRO, pekomeHayeTcs
ncnonb3oBaTtb pexum Jumbo frame, HacTpoms ana MTU 3HadeHne 9000 ans xocra,
KOMMYyTaTopa 1 moaynsi uHtepderncos SmartlO cuctembl XxpaHeHUS OaHHbIX.

- Linux: BeimonHute komaHay ethtool -k ethx ans 3anpoca dyHkuumn LRO 1 komaHay
ethtool -K ethx Iro on anga skntovennsa dyHkuum LRO.

- Windows: 3anpocuTe u HacTponTte pyHkumio LRO B cBoncTBax agantepa HBA B
OuncneTtyepe ycTpoOWUCTB.

- ESXi: BeinonHute komaHnay esxcfg-advcefg -g /Net/TcpipDefLROEnabled gns 3anpoca
dyHkumm LRO n komaHay esxcfg-advcfg -s 1 /Net/TcpipDefLROEnabled ans
BKtoveHus cyHkumm LRO.

3.5.11 Moaynb nHtepcencoB SAS V2 12 Fout/c

DPYHKLUSA

Moaynbe uHtepdericos SAS V2 12 [6ut/c npegocTaBnseT NopTbl paclumpeHus,
KOTOpble MCMOMb3YyTCA AN CBA3W U Nepefayn AaHHbIX Mexay Grokom
KOHTpOnnepoB 1 6rniokom anckoB SAS.

(2] MPUMEYAHME

OceansStor Dorado 8000 V6 (NVMe) n Dorado 18000 V6 (NVMe) He nogaepuBatT MOAYIb
pacwupeHust SAS V2 12 I'out/c.

Moaynb uHtepdericos SAS V2 12 [6uT/c npegocTtasnseT YeToipe nopra
pactumpeHnst mini SAS HD 12 ouTt/c, KOTOpble NOAKMYAKTCA K BHYTPEHHEMY
MacCUuBY OUCKOB CMCTEMbI XpaHeHMs ¢ noMoLLbio kabenen mini SAS HD. Ecnn
CKOPOCTb Nepeaayn yCTpOMNCTBa, NOAKIIOYEHHOMO K MOPTY pacLUMPEHUS, HUXe
CKOPOCTM MopTa, NOPT paclUMPEHMS aBTOMATUYECKN PErYINIMPYET CKOPOCTb Nepeaayu,
4YTOOLI 0BecnevnTb Hagnexallyto paboTy KaHana nepegayvn OaHHbIX U OANHAKOBLIE
CKOPOCTM nepenaymn.
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MopTbl

Ha Pwuc. 3-61 nokasaH BHeLWHWn BUA moaynsa uHtepdericos SAS V2 12 Mout/c. BE

o3HavaeT back-end (BHyTpeHHUR).

Puc. 3-61 Mogynb nHtepderico SAS V2 12 'out/c

MH,EI,HI{ETOP nUTaHKuA

MopT pacluMpeHus

i{x==0d

BE 12Gb |
SASVZ |

»— Pyuka

mini SAS HD

WHaukaTop nopTta
pacluMpeHua mini
SASHD

MHankaTopbl

pXmzd vxvald

pXEm ed

B Tabn. 3-29 npnBeneHo onncaHMe COCTOSAHUA UHONKATOPOB MOAYNS MHTepdencos
SAS V2 12 ['6ut/c nocne BKNOYEHNS CUCTEMbI XPaHEHUS.

Ta6.. 3-29 ingukatopbl Mogynst nHtepdpencos SAS V2 12 out/c

WnavkaTop CocTosiHue U onucaHue

WHavkaTop e [OpuUT 3eneHbIM: MogyIb paboTaeT UcnpaBHo.
MNTaHWsA/KHOMKa ropayel e MwuraeT 3efeHbIM: 3anpoc ropsyei 3amMmeHb!
3aMeHbl

MoAayns.
[opuT XXenTbiM: MOAYyIb HEUCTPABEH.

He ropuT: Moaynb BbIKIOYEH, UNn yHKUMS
ropsiyeit 3ameHbl HaxoAUTCs B COCTOSIHUK
FOTOBHOCTM.
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UHoukaTop CocTosiHMe 1 onucaHue
Wuankatop noprta e [OpuUT CMHUM: AaHHbIE NepefalTcst Ha Brok
pacwmpeHnsa mini SAS HD ONCKOB CO CKOpPOCTbIo 4 x 12 6ut/c.

e [OpuT 3eneHbIM: AaHHble NepeaatTcs Ha 6ok
ONCKOB CO CKOPOCTbIO 4 X 6 éut/c unn 4 x 3
[6ut/c.

e [OpWT XXENTbIM: NOPT HEVCTPABEH.

® He roput: NopT He NOAKIIOYEH.

3.5.12 Nnarta UN-yckopuTtensa (npumeHnmo K Bepcumn 6.0.1 un
Gornee No3aHUM BepcuUsM)

Mnata NN-yckopuTensa ocHalleHa BCTPOeHHbIM Ymnom VN-yckopennsa. OHa
B3aumogencTayeT ¢ 10 cucTemMbl XpaHEHUS ANga OnNpeaeneHns npaesun ocTyna K
AaHHbIM U MpeaBapuUTENbHOWM BbIOOPKU CBA3AHHbBIX OAaHHbIX B PA3NNYHbIX
pacnonoXXeHUAxX Ans NoBbILLEHNA NPOU3BOANTENBHOCTU YTEHUS CUCTEMbI XPaHEHUS.

(2] MPVIMEYAHUE

Kaxabii koHTponnep nogaepxueaet ogHy nnaty NW-yckoputens, KoTopasi MOXeT ObITb
ycTaHoBneHa Tonbko B cnotax IOM H2/L2 n IOM H11/L11.

e Ecnu B cucteme XpaHeHUsi yCTaHOBIEHbI ABa KOHTpornepa, 6rok KOHTPOnnepoB AOMKEH
ObITb 060pynoBaH AByMsA nnatamu N-yckoputens B cnotax IOM H2/L2.

e Ecnu B cucTemMe XpaHeHUsi YCTaHOBIEHbI YETbIPE KOHTPONepa, 6rok KOHTPONepoB
JormkeH 6biTb 060pyaoBaH YeTbipbMsi Nnatamu UU-yckoputenst B cnotax IOM H2/L2 n IOM
H11/L11.

BHewHunu BUAO

Ha Puc. 3-62 nokasaH BHelwHuin Bua nnatbl A-yckoputensd, Ha Puc. 3-63 nokasaHbl
€€ VHAMKaTopblI.
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Puc. 3-62 Nnata N-yckoputens

N

’

([}
[N

Puc. 3-63 HankaTopbl

WHaukaTop nutaHus /
KHonka ropsadeit
3aMeHbl
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UHaukaTopbl

B Tabn. 3-30 npmBeaeHo onmcaHne COCTOSHNA MHAMKATOPOB Ha nnare
UWN-yckopuTena nocne BKMOYEHNA CUCTEMbI XpaHEHUS.

Taou. 3-30 MiHamkaTtopbl Ha nnate U-yckoputens

WUnavkaTop CocTosiHve U onucaHue

WHavkaTop e [opuT 3eneHbIM: Moaynb paboTaeT MCMPaBHO.
MNTaHNA/KHOMKA ropsayei e Muraert 3eneHbIM (2 'LL): 3anpoc ropsiyei 3aMeHbl
3ameHbl —

i rOpI/IT XenTtbiM: MOAYIb HEUCNpPaBEH.

* He ropuT: MoAynb BbIKMHOYEH, UK PYHKLMS
ropsiyei 3ameHbl HaxoaWUTCS B COCTOSIHUK
FOTOBHOCTMW.

3.5.13 Moaynb o6HapyXeHuUsi BUpyCOB-BbiMoOraTesieu
HyperDetect (npumeHnmo Kk Bepcumn 6.1.8 n 6onee no3gHum
Bepcuam)

Ecnn mogynb obHapyxeHus Bupycos-Bbimoratenen HyperDetect HacTpoeH BmecTe ¢
nporpaMMHbIM obecneveHem Ang 3almTbl OT BUPYCOB-BbIMOraTenen, ero
BCTPOEHHbIE BblHUCIINTENbHbIE MOLLIHOCTU 6y,£|,yT nepeHanpasiieHbl NporpaMMHOMY
obecneyeHunto ANng 3awuTbl OT BUPYCOB-BbIMOraTenen, YTo CHU3UT BNUSHUE Ha
NPOU3BOAUTENBHOCTL CUCTEMbI XPAHEHUS U NOBbLICUMT 3¢pEKTUBHOCTL OOHAPYXEHNS
BMPYCOB-BbIMOraTenen.

(2] MPYMEYAHVE

Kaxabi koHTponnep NnogaepXvBaeT oavMH MOAYNb 06HapyXeHUst BUPYCOB-BbIMOraTernem
HyperDetect, KOTOpbI HE MOXET ObITb YCTAHOBIEH B CIOT MaclUTabnpoBaHus.
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UuaukaTop

Puc. 3-64 MnankaTtop Ha moayne obHapyxeHns Bupycos-BbiMoratenen HyperDetect

WHavkaTop nuTaHus
Pyuka

B Tabn. 3-31 npvBeaeHo onMcaHme COCTOAHMS MHAMKATOPOB MOAyNst OOHapyXeHus
BUpycoBs-BbiMoratenen HyperDetect nocne BKMOYEHNA CUCTEMbI XpaHEHUS.

Tabu. 3-31 CocTosiHMe nHamkaTopa Mogynsi o6Hapy»KeHVsi BUpYCOB-BbiMoraTenem

HyperDetect
UnavkaTop CocTosiHue U onucaHue
WHavkaTop e [OpuT 3eneHbIM: Moaynb paboTaeT UCMPaBHO.
MNTaHNA/KHOMKA ropayei e Muraert 3eneHbIM (2 'LL): 3anpoc ropsyei 3aMmeHsi
3ameHbl

moayns.
e [OpuUT XenTbiM: MOZYsb HEUCNPaBEH.

¢ He ropuT: MOAysib BbIKIHOYEH, NN PyHKUNS
ropsideit 3ameHbl HaxoauTCs B COCTOSIHUM
rOTOBHOCTW.

Bepcus 15 (2025-06-30) Copyright © Huawei Technologies Co., Ltd. 85



OceanStor Dorado cepwuit 8000 V6 u 18000 V6
Bepcust 6.x u V700R001 3 AnmaparHas apXUTeKTypa

3.6 bnok guckoB SAS 2 U

B aTom pasgene onnckiBaeTCcA CTPYKTypa annapaTtHoro obecneyexms, pyHkuum
KOMMOHEHTOB, MHAMKATOpbl 6rnoka guckos SAS 2 U, a Takke npMBoanTCS BUA
obopyaoBaHus cnepean 1 c3agu.

Bbnok guckos SAS 2 U nogaepxusaetcsa cneaytowmnmm mogensamu: Dorado 8000 V6
(SAS) n Dorado 18000 V6 (SAS).

3.6.1 O630p

Bnok anckoB MMEEeT MOAYMbHbIA AM3aiH U COCTOUT U3 KOpryca, Moaynen
pacLMpeHnsl, AUCKOBbIX MOAYIen u Mogynemn nuTaHus.

O6wasn cTpykTypa
Ha Puc. 3-65 nokasaHa obLias cTpyktypa 6noka auckos SAS 2 U.

Puc. 3-65 O6Las cTpykTypa onoka amckos SAS 2 U

=
Mopynb | ~
pacilmpeHus /

Mogynb
nuTaHusA

Bup cnepeau

Ha Puc. 3-66 nokasaH Bua cnepean brnoka anckoB.

Puc. 3-66 Bug cnepeau 6rnoka guckos

3alyenka AUCKOBOro MOAyns Pbiuar guckosoro mogyns OkpaH bnoka auckos
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(2] MPVIMEYAHUE

CnoTbl AMCKOB NpoHyMepoBaHbl oT 0 4o 24 crneBa Hanpago.

Bua c3agun

Ha Puc. 3-67 nokasaH Bug c3aau 6rnoka AMCKOB.

Puc. 3-67 By caagu 6noka auckos (C MoaynemM NUTaHUsi NepeMeHHOro Toka B KayecTse

npumepa)

]

e : MM ;. =sm
D
J——

: MM o

Moaynb nuTaHua v l
3aulenka Moayna NUTaHuA
Pyuka MoaynAa nuTaHuA

Pyuka Moaynsa paclumpenus

y v
l j MocneposaTenbHbIN DpaH 6noKa INCKOB

Moayns paclumpeHns

MopT pacwwupenna mini SAS HD P1

MopT pacwwupenna mini SAS HD PO

YBEAOMNEHWE

K nocnegoBaTenbHbIM nopTtamMm MOXHO NOAKITHIYNTL TOJIbKO nocrieaoBaTteribHble
kabenn. He nogkntovanite K nocrieqoBartesibHbIM nopTtam ceTeBble kabenu.

XapakTepucTMKM annapaTHOW nnaTcgopMbi

B Tabn. 3-32 npuBeaeHbl pa3mepbl, BEC 1 XapaKTEPUCTUKM NUTaHNS Oroka AMCKOB.
[ononHutenbHble XapakTepuUcTUKkn cM. B pasgene Specifications Query.

Tab.1. 3-32 XapaKTepucTukm annapaTtHom niatopmbl

MapameTp

XapakTepncTmkm

Pa3meps! (B x LU x ')

86,1 MM x 447 MM x 410 Mmm

Bec (6e3 BcnomoraTenbHbIX
MaTepuarnoB, Takmx Kak
Hanpaenswwue 1 kabenn)

e 19,65 kr (C 4MCKOBBbIMU MOZYNAMM)
e 13,4 kr (6e3 guckoBbIX Mogynewn)

HanpshkeHne nutaHund
nepemMeHHOro Toka u
HOMMHaIbHbIA TOK

BCTPOEHHbIN UCTOYHUK NUTAHNSA
nepemeHHoro Toka 800 B1: 100-240 B
nepemeHHoro Toka +10% Ha Bxoge (10 A,
oagHodbasHbIn, 50/60 u); nogaepxka BBoAa
OBYX TOKOHecywmx nposogos 110 B
(2W+PE); nogaepxka BBoga ogHOro
TOkOHecyLero nposoga 110 B

BblCOKOBONBbTHbLIN NCTOYHUK
MOCTOSAHHOIO TOKa

McTouHmk nutaHns 800 BT (Bxog 240 B
NMOCTOSIHHOrO Toka), 192-288 B, 10 A

Hn3KoBONbTHbBIAN UCTOYHUK
MOCTOSAHHOIO TOKa

UcTouHnk nutaHua 600 BT (nogaepxka
Bxoga —48 B/—60 B noctosiHHOro Toka), ot
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MNapameTp XapakTepucTukm

-38,4 B 0o —75 B nocTtosiHHOro Toka, 16 A

3.6.2 OnucaHne KOMNOHEHTOB

B maHHOM pasaene npueeneHa nop,po6Ha;| nnncTpaumna n onncaHmne Kaxagoro
KOMMNOHEHTA.

3.6.2.1 Kopnyc

Kopnyc BMeLlaeT coeanHNTENbHYI0 nnaTty, obecneymBaroLLyto HagexXHoe coeguHeHne
UHTEPdENCHBIX MOAYINEN N pacrnpeaeneHne NUTaH1Ms U CUrHanoB BHYTPEHHUX
Moaynen.

BHewHuu Bng

Ha Puc. 3-68 nokasaH BHELLHWUI BUA Kopnyca.

Puc. 3-68 Kopnyc

3.6.2.2 Moaynb pacLumpeHus

Moaynb paclimpeHnst NpefoCcTaBnNseT NOPThl pacLUUPEHUS NS CBSA3N Mexay GrokomM
ONCKOB 1 Briokom KoHTponnepoB. Kaxabii Mogynb paclumpeHns npegocTasnsaeT ABa
nopta pacwupeHna — PO n P1.

BHewHun Bng,

Ha Puc. 3-69 nokasaH BHELUHWA BU MOOYNS pacLUUpPeHns.
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Puc. 3-69 Moaynb paclumpenus

MopTbl
Ha Puc. 3-70 nokasaHbl NOpTbl MOAYNSA pacLUMpeEHUS.
Puc. 3-70 MopTbl MOAynsa pacLumpeHnst
MocnegoBaTenbHbIN NOPT MopT pacwupenna mini SAS HD P1
Pyuka MOAYNA paciumpeHns MopT pacwwupenna mini SAS HD PO
EPM
fofol
., ; z MO
v v
WHavkaTop aBapuitHOro COCTOAHUA 3KpaH brnoka auckos
MOAYN?A PacUMpeHiA WHaukaTop nopta pacwmpenna mini SAS HD
ViHavKaTop nuTaHuA MOAYNA paclunpeHus
YBEAOMAEHVE
K nocnegoBartesibHbIM nNopTaM MOXHO NMOAKMIOYNTb TONbKO nocrengoBaTesibHble
kabenn. He nogkniovanTe K nocnegoBaTtenbHbIM NOpTam CeTeBLIE Kabenu.
UHaukaTopbl

OnuncaHune coctosaHns MHOWUKaTOPOB MOAyI4a paclunpeHnd nocne BKI4YeHnsA
CUCTEMbIl XpaHEHUA OaHHbIX CM. B pas3aene MHHMKaTOpr Ha 3aHen naHenu.

3.6.2.3 Moaynb nuTaHus

B 6rnoke guckoB nMcnonb3yrTcAa MoAyn NUTaHNA NnepeMeHHOro Toka 1 NoCToAHHOIo
TOKa Anst obecnevyeHns KOppeKTHOVI pa6OTbI Ha MakcuMarnbHOW MOLLHOCTMW.

(7] MPMMEYAHME
B Bepcum 6.1.0 1 Gonee No3gHMX Bepcusix, GroK OUCKOB NoAOepKUBAET MOAYNM NUTaHNS

NoCTOsIHHOIO ToKa. B Bepcusix paHee 6.1.0 6riok ANMCKOB NOAAEPXKUBAET TOMBKO MOAYNU
NUTaHUSA NEPEMEHHOrO TOKa.
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e B Bepcum 6.1.0 6nokn koHTponnepos 4 U He nogaepXvsalT MOgynv NUTaHWsA NOCTOAHHOIO
ToKa. bnokun anMckos, ncnonb3yoLme MOAYNN NUTaHNS NOCTOSHHOTO TOKa, HeMb3s
NoAKNoYnTL K 6rokam koHTponnepos 4 U ans BHyTpeHHeN ceTn. B aTon Bepcum TonbKo
6nok koHTponnepoB 2 U OceanStor Dorado 3000 V6 nogaepXuBaet Mogynuv nuTaHns
MOCTOSIHHOTO TOKa.

e B Bepcun 6.1.2 n bonee no3aHMx Bepcusx, 6roku KoHTponnepos 4 U nogaepxusaoT
MOZYNW NUTaHUSA NOCTOSHHOIO Toka. Brioku AucKoB, ncnonb3yoLwue Mogynv NUTaHus
NOCTOSIHHOIO TOKa, MOXHO MOAKMOYMTL K 6riokam koHTpornnepos 4 U ons BHYTpEHHeN ceTu.

BHewHun Bng

Ha Puc. 3-71 nokasaH BHELLHWA BU MOOYrns NUTaHUS nepeMeHHoro Toka. Ha Puc.
3-72 nokasaH BHELUHWIA BMA MOZYNsS NUTaHUS MOCTOSHHOMO TOKa.

Puc. 3-71 Mogynbk nuTaHuUs nepemMeHHoro Toka

BeHTunaTop, BCTPOEHHbIN B MOZynb NUTaHWA

Sawenka MOAyns NUTaHUA

Pyuka moayns nutanus

LS S S S ACE T L AN

A S S A S AR S 3SS

PP I A

V777

VHaukaTop paboyero cocTosHus/aBapuitHoro
COCTOSIHUSt MOZYNSt NUTaHUS/BEHTUNSTOPOB

Pasbem MoAayns nNUTaHua
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Puc. 3-72 Mogynb nuTaHUsa NOCTOSAHHOTO TOKa

BeHTMﬂﬂTOp, BCTpOBHHbIﬁ B MOAYSb NUTaHUA

3allenka mogyns nuTaHus

Pyuka Mogyns nutaHus

MAARAR\RRRRRw

Y 227 AR

MARAR\RRRRRR

MHaunkaTop paboyero
COCTOSIHUS/aBapUAHOTO COCTOSIHMS
MOAYNs NUTaHUS/BEHTUNATOPOB

MonoxutenbHble 1 oTpuuartenbHble
KnemMmbl MoAyns NUTaHuA

UHankaTopbl

OnucaHne cocTosiHnS MHOWMKaTOPOB MOAYIA NUTaHUA nocrne BKIHYeHNA CUCTEMbI
XpaHeHnA OaHHbIX CM. B pasferne VlHD,I/IKaTOpr Ha 3agHen naHenu.

3.6.2.4 AlnckoBbIN MoAyNb

ﬂ,l/lCKOBble Moaynn npenocTaBnAT NPOCTPAHCTBO OJ1A XpaHEeHUA CEPBUCHbIX OaHHbIX,
CUCTEMHbIX AaHHbIX N AAaHHbIX K3LLU-NaMATU.

BHelwHun Bnp

Ha Puc. 3-73 nokasaH BHELWHWI BUL ANCKOBOIO MOAYIS.
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Puc. 3-73 [nckoBbIi Moaynb

WHavkaTop aBapuitHoro
COCTOSHWUA/MECTONONOXKEHUA

WHaukaTtop paGouero
COCTOSHUA

3awenka +— =g

Pyyka <«——==

MapkupoBka

UHaukaTopbl

OnucaHne cocTosiHnS MHOWMKaTOPOB ONCKOBOINo MoAynsa nocne BKIYeHUA CUCTEMDbI
XpaHeHnA OaHHbIX CM. B pasferne VlHD,I/IKaTOpr Ha nepenHeVl naHesnn.

3.6.3 OnucaHme nHANKaTopoB

MNocne BkNOYEHUA NTaHUSA Gnoka ANCKOB ero TeKyuwlee COCToAHne MOXHO
oTCcneXxwuBaTb No Noka3aHUAM NHONKATOPOB.

MHaukaTopbl Ha NnepeaHen naHenu

Ha Puc. 3-74 nokasaHbl HOMKATOPbLI HA NepeaHen naHenu 6roka gMCKoB.

Puc. 3-74 lHankatopbl Ha nepegHer naHeny 6roka AMCKoB

WHpukaTop aBapuitHoro cocTosHus/
Wnaukatop paboyero coCTORHUA  MeCTONONOXEHUs AUCKOBOTO MOAYNA
[AVUCKOBOTO MOAYNA WHaukaTop nuTaHus 6noka AUCKOB

MHAMK&TOP MecTononoxexus Gnoka AUCKOB
WHpavkaTop aBapuitHoro curdana énoka Auckos

B Tabn. 3-33 npuBoanTcsa onvcaHne MHAMKATOPOB Ha nepeaHen naHenu onoka
JVCKOB.
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Ta6J1. 3-33 On1caHve MHOMKATOPOB Ha NepeaHen naHenm

Moaynb

UHpukaTtop

CocTosiHMe n onucaHue

[unckoBbI
MoAayIb

MHuaunkatop paboyero
COCTOSIHWUSI UCKOBOTO
mMoayns

"opuT 3eneHbIM: ANCKOBLIN
MoOynb paboTaeT B LUTATHOM
pexume.

Mwuraet 3eneHbim (4 'y unu
BbILLE): B AMCKOBOM Moayne
BbIMOJTHAKTCSA onepauun 3anmcu un
YTeHNda OaHHbIX.

He ropuT: anckoBbIn MOAYNb
BbIKITHOYEH NN HEKOPPEKTHO
BKIMIOYEH.

MHgukaTop aBapumHOro
COCTOSAHUSI/MECTOMNOSOXEHNS
OVCKOBOro Moayns

"opuT XXenTbIM: QUCKOBbLIV MOAYMb
HeuncrnpaBeH.

Muraet xentbim (2 'L): nget
onpegeneHne MecTononoXeHus
AWCKOBOIO MOAYIS.

He ropuTt: anckoBbIn Moaynb
paboTaeT B LUTATHOM pexume,
yHKLMA ropaYvernt 3aMeHbl B
COCTOSIHUM FOTOBHOCTM.

Kopnyc

MHankaTtop MecTononoxeHns
ornoka guckos

MwvraeT cuHnm (2 'u): nget
onpepeneHne MecTononoXeHus
Orloka ANCKOB.

He roput: 6rnok AMCcKOB He
obHapyxeH.

MHaukaTop aBapumnHOro
COCTOsIHMSA 6noka ANCKOoB

"opuT XenTbiM: Ha 6noke ANcKoB
reHepupyeTcsl aBapUnHbIA curHan.

He ropuTt: 6nok anckos paboTtaeT
B LUTATHOM peXnme.

WHavkaTop nutaHusa 6rnoka
ANCKOB

opuT 3eneHbIM: 6OK AUCKOB
BKITHOYEH.

He roput: 6nok OMCKOB BLIKITHOYEH.

MHuaukaTopbl Ha 3agHen naHenwu

Ha Pwuc. 3-75 nokasaHbl MHOMKATOPLI HAa 3agHen

naHenu 6noka OUCKOB.
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Puc. 3-75 lHoukaTopbl Ha 3agHen naHenu 6noka OuUcKoB

VHauKaTop NUTaHNs MOAYNA PacluMpeHust
VIHAMKATOp aBapHitHOro COCTOSHUA MOAYNA PaCLUMPEeHUst

NHavkaTop paboyero coctoaHus/aBapuinHoro
COCTOAHNA MoaynA ﬂMTaHMﬂ/EeHTMﬂﬂTOpOE

WNHavkaTtop nopta pacwupenus mini SAS HD

02

B Tabn. 3-34 npuBoanTcsa onMcaHne MHAMKATOPbLI Ha 3aHel naHenn 6noka OUCKoB.

Tab6.1. 3-34 OnvcaHne NHANKaTOPOB Ha 3agHen NaHenm

Moaynb UnaukaTtop CocTosiHMe U onucaHue
Moaynb WMhankaTop e [OpUT XenTbiM: Ha MOAyre pacLUMpeHus
paclmpeHn | aBapuinHoOro CreHepupoBaH aBapuUMHbIN CUrHarn.
A COCTOAHUA e He ropuT: Moaynb paclumpeHus paboTaet
MOAynA UCMPaBHO.
pacLuMpeHmns
WMhaukaTop e [OpuUT 3eneHbIM: MOAYNb PacLLMPEHUs]
nuTaHus BKITIOYEH.
MOAynA e He ropuT: MOAymb PacLUIMPEHUs BbIKITHOYEH.
pacLunpeHms
MHgukaTtop ¢ [OopuT CMHUM: AaHHbIE NepedarTcs Ha 6nok
noprta ANCKOB CO CKOpOCTbIO 4 X 12 [6uT/c.
pacliMpexna e [OpWT 3eneHbIM: JaHHble NnepeaatoTcs Ha 6ok
mini SAS HD [IVICKOB CO CKOPOCTbI0 4 X 6 I6ut/c unu 4 x 3
[6uT/c.
e [OpUT XenTbIM: NOPT HENCrpaBeH.
* He ropuT: NOpT He NOAKIIOYEH.
Mogaynb WHankaTtop e [OpuUT 3eNeHbIM: UCTOYHUK MUTaHUA B
nuTaHus pabouero HOPMarnbHOM COCTOSIHWN.
COCTORHWA/ABA | o Myraet seneHbiM (1 Ly): UCTOUHUK IUTAHNS B
pUNHOTO HOPManbHOM COCTOSIHWW, HO YCTPONCTBO
COCTOAHNA OTKIIOYEHO.
moayns _
nuTanus/moayn | ® MmragT 3erneHbiM (4 'u): BelINonHseTcs
q OHNaiiH-0BHOBMNEHNE MOAYNA NUTAHNS.
BEHTUNATOPOB | ® [OpPUT XenTbIM: MOAYMb NUTAHWA UAWM MOAYNb
BEHTUMNATOPOB HENCNpPaBeH.
e He roput: OTCyTCTBYET BBOJ, NUTAHUS OT
BHELLHEro NCTOYHMKA.
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3.7 Bbnok uHTennekryanbHbIX aAuckoB SAS 2 U

B aTom pasgene onnceiBaeTCcA CTPYKTypa annapaTtHoro obecneyenuns, yHKLuUn
KOMMOHEHTOB, MHAMKATOPbLI Oroka MHTENNeKTyarnbHbiX AMCKOB SAS, a Takke
npuBogmnTcsa B1g obopynoBaHnst cnepeam 1 csagu.

bnok nHtennekTyanbHbix guckos SAS 2 U nogaepxunsaetcs cregyowmMmm MogensiMmu:
Dorado 8000 V6 (SAS) n Dorado 18000 V6 (SAS).

3.7.1 O630p

Bbnok guckoB nmeet MoayrnbHbIA An3aiH U COCTOUT M3 Koprnyca, Mogyrnen
pacLUMpeHnsi, OUCKOBLIX MOZYIEN 1 Moaynen NUTaHus.

(] NPVIMEYARVE

e B Bepcuu 6.1.0 6noku koHTponnepos 4 U He NogaepXunBaroT Mogynv nuTaHus NOCTOSHHOIO
ToKa. bnokun amMckos, ncnonb3yoLme MOAYNY MMTaHUs MOCTOSIHHOMO TOKa, HeMb3s
NOAKIMYUTL Kk Briokam KoHTponnepos 4 U ons BHyTpeHHeN ceTu. B 3Tolh Bepcum TonbKo
6nok koHTponnepos 2 U OceanStor Dorado 3000 nopgaepxuBaeT Mogynu NUTaHns
NOCTOSIHHOTO TOKa.

e B Bepcun 6.1.2 n 6onee no3gHMx Bepcusix, 6noku KoHTponnepos 4 U nogaepxuBarot
MOAYNW NMUTaHWsA NOCTOSIHHOIO Toka. BNokM AMCKOB, UCMONb3YytoLLME MOAYNN MUTAHUS
MOCTOSIHHOIO TOKa, MOXHO NOAKMIUUTL K Briokam KoHTponnepos 4 U Anst BHyTPEHHER ceTu.

O6wasn cTpykTypa

Ha Puc. 3-76 noka3saHa obLias cTpykTypa brnoka UHTennekTyanbHbiX AUCKOB SAS 2
u.

Puc. 3-76 O6LLasa CTpyKTypa Onoka MHTenneKkTyanbHbiX ANCckoB SAS

[nckoBbIN
MOAaynb
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Bua cnepeam

Ha Puc. 3-77 nokasaH Bug cnepeauv 6noka ANCKOB.

Puc. 3-77 Bug cnepeau 6rnoka guckos

Pyuka AUCKOBOro Mmoaynsa MHAVIKaTOp nuTaHus 6noka guckos

3awenka gUCKoBOro Moayns OkpaH Bnoka Auckos

GEEENENE EEEEE

e

(L MPUMEYAHKE
e CnoTbl AMCKoB NpoHyMepoBaHbl oT 0 Ao 24 cneBa Hanpago.

e VHaukaTop Onoka AMCKOB BbIMOSNHEH B BMAE KHOMKM, OAHAKO beHKLI,Wr'l KHOMKN
3apesepBmpoBaHa U B HacTodLlee BpeMa He4OoCTYynHa.

Bua c3agun

Ha Puc. 3-78 n Puc. 3-79 nokasaH Bug c3agun 6roka AUCKOB.

Puc. 3-78 Bua c3agm 6noka gmnckos 6e3 USB-NopToB (C Mogynem NUTaHus NEPEMEHHOIO
TOKa B KayecTBe npumepa)

Mogayne nuTaHnA

Piiar MoaynA pactmpetin Pyuka Mogyns nuTaHus | 3awenka Moayns nutaHus
Moaynk pacwmpenna

Peivar MOAYNA NUTaHNA

| SKpaH Broka AUCKOB
lNocnenoBaTenbHbLIA NopT

Ontuueckuit nopT RDMA 100 Moutic
MopT ynpasnexuA

MopT obcnyxuBanmA
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Puc. 3-79 Bua c3agm 6noka gmnckos ¢ USB-noptamu (C Mogynem NnUTaHusa NepeMeHHoro
TOKa B KayeCcTBe npumepa)
Moaynk nuTaHuA

Pbiyar mogyns paclumpeHus Pyuka Mogyns nuTaHna
} Moayns pacwmperna

3atenka MoLyNA NUTaHKA

I e
Mopt USB Ontuyeckuii nopt RDMA 100 Moutic 3KpaH broka ANCKOB Peiar MOfyns nHTa i

MopT ynpaenexna | MocneposaTensHbIi nopT
MopT obcnysmBanmA

YBEAJOMNEHWE

K nocnegoBaTtenbHbIM nopTtamMm MOXXHO NOAKIHYNTL TOJIbKO NnocrieaoBaTeribHble
kabenn. He nogkntovaniTte K nocrnegoBartefibHbIM nopTtam ceTeBble kabenu.

(2] MPYMEYAHVE

e [lopTbl ynpaBneHus n 00CNy>XnBaHus, a Takke nocnegoBaTerbHble NOpPThl
MHTENneKkTyanbHoro 6roka QUCKOB 3ape3epBMPOBaHbl U He TPebYT NoAKTHYEHUS
kabenen.

o USB-nopTbl MHTENMNEKTYanNbLHOro 6rnoka AMCKOB NUTAKT MHOUKATOP COCTOSIHWUSI HA NepenHewn
OBEpU ONCKOBOW CTOMKM TOMBKO B CLeHapuu, korga 6rnok koHTponnepoB 4 U noctaensetcs
B CTOMKaX.

XapaktepucTtuku annapaTtHou nnatdgopmbl

B Tabn. 3-35 npvBeaeHbl pasmepsbl, BEC 1 XapakTepuUCTUKN NuTaHus 6rnoka OUCKoB.
[ononHuTenbHble XapakTepucTukn cM. B pasgene Specifications Query.

Taou. 3-35 XapakrepucTukuy annaparHor nnargopmbl

MapameTp XapakTepucTuku

Pasmepsbl (B x W x T) 86,1 mm x 447 mm x 520 mm

Bec (6e3 BcnomoraTenbHbIX e 28,7 Kkr (c ANCKOBBLIMWU MOAYNAMMN)
Marepnaros, Takix kak e 2245 kr (63 ANCKOBbLIX MOAyneit)
HanpasnswLwme n kabenu)

HanpshkeHne nutaHunsd WcTouHmk nutanms 2000 BT (nopaepxka
nepemMeHHOoro Toka 1 BBOJa ABYX TOKOHecyLwmx nposogos 110 B
HOMMWHAmbHBbI TOK (2W+PE)), 200—240 B nepemMeHHOro Toka

+10%, 10 A, ogHodbasHbIn, 50/60 My

UctouHnk nutaHua 900 BT (nogaepxka
BBOJA ABYX TOKOHecyLwmx npoeogos 110 B
(2W+PE)), 200-240 B nepemeHHOro Toka
+10%, 10 A, ogHodasHbin, 50/60 My,

BbICOKOBOMBTHBIN NCTOYHUK * KctouHuk nutanms 900 BT (Bxog 240 B
NMOCTOSIHHOrO TOKa NOCTOSIHHOrO ToKa), 192—-288 B
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MapameTp XapakTepucTukm
NMOCTOSAHHOrO TOKa, 5 A
HW3koBONbTHLIN UCTOYHUK WcTounumk nutanms 1200 BT (nogaepxka
MOCTOAHHOIO TOKa Bxoga —48 B/-60 B noctosHHOro toka), ot
-38,4 B no —72 B noctosiHHOro ToKa, 32 A

3.7.2 OnucaHne KOMMNOHEHTOB

B naHHOM pasgene npveeneHa nogpobHas UNMCTpaLuns U onuMcaHne Kaxxaoro
KOMMOHEHTA.

3.7.2.1 Kopnyc

Kopnyc BMeLLaeT coeguHUTErNbHY0 nnary, 06ecneqv|Balou.|,ylo HagexHoe coeanHeHune

NMHTepdENCHbIX Moadyren n pacnpegeneHne NnMTaHusa U CUrHanoB BHYTPEHHNX
Mogynen.

BHelwHun BN

Ha Puc. 3-80 nokasaH BHeLLHWI BMA Kopryca.

Puc. 3-80 Kopnyc

3.7.2.2 Moaynb paclumpeHus
Mogynb pacwmpeHnst npegocTaBngaeT NopThl paclUMpPEHNs ansa cBasm mexagy 6rnokom

ANCKOB 1 BITIOKOM KOHTPOINEPOB UMM MexXay pasnuyHbiMyn briokamm guckos. Kaxabin
MOoAyrb pacLMpeHns npeaocTaBnseT YeTbipe nopta pacwmperns — PO, P1, P2 u P3.

BHewHunu BUAO

Ha Puc. 3-81 nokasaH BHELLHWA BU MOAOYIS pacLUMpeHns.
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MopTbl

Puc. 3-81 Moaynb paclumpenus

Ha Puc. 3-82 1 Puc. 3-83 nokasaHbl NOpPTbl MOAYNSA pacLUMpPEHUS.

Puc. 3-82 MopTbl Moaynsa paclumpeHnsa 6e3 USB-nopta

MocneaoBaTtensHbIR
nopT
MopT obcnyxueaHuA

Pbiuar MoaynA paciupeHus SwxpaH Onoka AMcKos

MopT ynpaBeneHnA

[Fomm rrm - rom

NHAYKATOP NUTaHKUA OnTuuecknii nopT RDMA 100 MowTt/c l
MOAYNA PACWMPEHNA | MHOUKaTOP aBapUiHOIO COCTOAHMA MHankaTop KaKana cBA3WaKTMBHOro
BcTpoeHHoro FRU COCTORHUA NOpTa YNpasneHns
WHaukaTop agapuitHoro COCTOAHUA MOAYNA PACLIMDEHNA MHanKaTop CKOPOCTH NopTa ynpasneHus

WMHaukaTop nopTa RDMA 100 I6ut/c

Puc. 3-83 MopTbl Moayns pacwmpexmnsa ¢ USB-noptom

MocnenosatensHeIA
nopTt

MopT oGcnyruBaHuA SkpaH bnoka AWCcKoB

Peluar Moayns paciimpeHus
MopT ynpaenexua

- v v
MHavkaTop nuTaHus l MopTUSB  Ontrueckwii nopt RDMA 100 M6ut/c VHaukaTop KaHana CBA3WaKTMBHOIO
MOAYNA PACWNPEHNA | |1ynuKaTOp aBapMIiHOrO COCTOAHUA COCTORHMA NGPTA YNPaBneHus
BcTpoenHoro FRU VHAMKATOP CKOPOCTH NOPTAa YNpasneHua
HaVKaTop aBapWiHONG COCTORAHUA MOAYNA PacIMPeHA Wnaukatop nopta RDMA 100 IN'out/c

YBEJOMAEHME

K nocnenoBaTtenbHbIM NOpTaM MOXHO MOAKMOYUTL TONbKO NocreaoBaTenbHble
kabenn. He nogkniovanTe K nocnegoBaTtenbHbIM NOpTam ceTeBble Kabenu.
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(1 NPUMEYAHME

e [lopTbl ynpaBneHus n obcnyxnBaHns, a Takxke nocrnegosaTesibHble NOpThl
WHTennekTyanbHoro 6rioka AUCKOB 3ape3epBUPOBaHbl U He TPEBYIOT NOAKIOYEHUS
kabenen.

e USB-nopTbl UHTEMMEKTYanbHoro 6roka ANCKOB NUTAKT MHAMKATOP COCTOSIHWSA Ha nepesHen
OBepu ONCKOBOW CTOMKM TOMbKO B CLeHapuu, korga 6rnok koHTponnepoB 4 U noctaBnsieTcs
B CTOMKaXx.

MHankaTopbl

OnucaHne cocTosiHns MHOWMKaTOPOB MOAyINA paclunMpeHnd nocne BK4YeHuA
CUCTEeMbl XpaHEeHNA OaHHbIX CM. B pas3gerne '/lH,D,I/IKaTOpr Ha 3agHen naHenu.

3.7.2.3 Moaynb BEHTUNATOPOB

Mogaynu BEHTUNATOPOB OTBOAST TENIO, NO3BONsAS O6roKy ANCKOB paboTaTh B LUTATHOM
pexvuMe Npy MakCMMarnbHOW MOLLHOCTH.

BHewHun BuAg

Ha Puc. 3-84 nsobpaxeH BHELIHUIN BUA MOAYNS BEHTUNATOPOB.

Puc. 3-84 Moayrnb BEHTUNSATOPOB

MHankaTopbl

BeHTMNATOPLI BCTPOEHBLI B MOAYNW PACLUMPEHUS U HE UMEIOT HE3aBUCUMbIX
NMHOWKaTOPOB. Bbl MOXeTe NpoBepnTb pabovee COCTOAHNE BEHTUNATOPOB, Habnoaas
3a MHAMKaTopaMu Ha Moaynax pacumpenus. MogpobHyo nHdopmaLmo cM. B
pasgene NHavkaTopbl Ha 3agHEN NaHenwu.

3.7.2.4 Moaynb NnuTaHuA

B Grioke AUCKOB UCMOSb3YHOTCA MOAYM NMUTaHNUS NEPEMEHHOIO TOKa U MOCTOSIHHOTO
TOKa Ans o6ecnevyeHnst KOPPEKTHOWM PaboTbl HA MaKCMMaribHON MOLLHOCTH.
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(1 NPUMEYAHME

B Bepcum 6.1.0 1 Gornee No3gHMX Bepcusix, GNoK AUCKOB NoaaepKUBaeT Moaynu NUTaHWs
NOCTOsIHHOTO Toka. B Bepcusax paHee 6.1.0 6ok ANCKOB NOAAEPKMBAET TONbKO MOAYIM
MUTaHUSA NEePEeMEHHOro ToKa.

e B Bepcum 6.1.0 6nokun koHTponnepoB 4 U He nogaepXveatT Mogyny NUTaHWUs NOCTOSHHOMO
Toka. Bnoku amckoB, ncnonb3ayoLmMe MOAYNN NUTaHNs NOCTOSIHHOMO TOKa, HEMb3s
noaKknioynTh K Briokam koHTponnepoB 4 U ans BHyTpeHHen ceTu. B aTon Bepcum Tomnbko
6nok koHTponnepos 2 U OceanStor Dorado 3000 V6 nogaepxveaet Moaynu nuTaHus
NMOCTOSIHHOTO TOKa.

e B Bepcum 6.1.2 n 6onee no3gHMx Bepcusix, 6roku koHTponnepos 4 U nogaepxusaioT
MOZYNW NUTaHUS NOCTOSIHHOIO Toka. Broku AuCKoB, McnonbayoLwmue Moayny NUTaHus
NMOCTOSIHHOIO TOKA, MOXHO MOAKITHOUMTL K 6riokam koHTpornnepoB 4 U ansi BHYTPEHHEN CeTu.

BHewHuu Bng

Ha Puc. 3-85, a Takke Puc. 3-86 nokasaH BHELLUHWI BUO MOLYNSA NUTaHUSA
nepemeHHoro Toka. Ha Puc. 3-87 nokasaH BHELUHWUI BUA MOAYNS NUTaHNUS
NOCTOSIHHOrO TOKa.

Puc. 3-85 BHeLUHWIA BUA MOOyns NUTAHUSA NEPEMEHHOTO Toka

WhpukaTtop paboyero cocTosHUs/aBapuitHoro l — 5
COCTOAHWUA MOAYNA NUTaHUS ey

Pyuka mopynsa nutaHus Pbiyar mogyns nutaHus
Pazbem Mogynsa nutaHus
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Puc. 3-86 (OnuvoHanbHo) BHelwHWi BUA MOAynst IUTaHUsi NEPEMEHHONO TOKa

Pbiyar MoAynA NUTaHuA

Pasbem Mo4yna nuTaHuAa

Pyuka Moayns nutaHus

VHpgukaTop pabouero cocTosHWs/aBapuitHoro
COCTOSHUS MOZYNA MUTaHUS

Puc. 3-87 BHeLWHWIN BUA MOAYNs MUTAHUS NOCTOSIHHOTO TOKa

WHpukaTop paboyero cocTosHus/aBapuitHoro
COCTORHWUA MOAYNA NUTaHUA

Pyuka mogyns nutanus Pblyar mogyns nutaHus
MonoxxutenbHble U oTpULaTenbHble KneMMbl MOAYNS NMUTaHUS

MHaukaTopbl

OnucaHue CoCTOSIHUS MHAMKATOPOB MOAYNS MUTaHMS Nocre BKIOYEHUS CUCTEMbI
XpaHeHVs1 flaHHbIX CM. B pasfene VHavkaTopbl Ha 3aHel naHenw.

3.7.2.5 AlnckoBbIN MoAynb

[uvckoBble MOOynn npefocTaBnAT NPOCTPAHCTBO AJ1A XpaHEeHUA CEPBUCHbIX JaHHbIX,
CUCTEMHbIX AaHHbIX N AAaHHbIX K3LLU-NaMATU.

BHelwHun BuAQ

Ha Pwuc. 3-88 nokasaH BHELUHWIA BU OUCKOBOrO MOAYNS.
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Puc. 3-88 [nckosbIi Moaynb

WHavkaTop aBapuitHoro
COCTOSHWUA/MECTONONOXKEHUA

WHaukaTtop paGouero
COCTOSHUA

3awenka +— =g

Pyyka <«——==

MapkupoBka

UHaukaTopbl

OnucaHne cocTosiHnS MHOWMKaTOPOB OMCKOBOIo MoAynsa nocrne BKNYeHNnA CUCTEMbI
XpaHeHnA OaHHbIX CM. B pasferne VlHD,I/IKaTOpr Ha nepenHeVl naHesnn.

3.7.3 OnucaHme nHANKaToposB

MNocne BkNOYEHUA NTaHUSA Gnoka ANCKOB ero TeKyulee COCToOAHNnEe MOXHO
oTCcneXxuBaTb No Noka3aHUAM NHONKATOPOB.

MHaukaTopbl Ha NnepeaHen naHenu

Ha Puc. 3-89 nokasaHbl MHOMKATOpbLI HA NepeaHen naHenu 6roka gMUCKoB.

Puc. 3-89 lHamkatopbl Ha nepeaHer naHenu Groka AMCKoB

UnaukaTop paGouero cocTonHia
AWCKOBOro Moayna

VIHAKATOP aBAPHIHOTO COCTORHUS/
MeCTONONOKEHiUS AHCKOBOTO MOAYNA

ViHaukaTop nuTaHus 6noka AUCKOS

WHaukaTop mecTononoxexus 6noka guckos
WHaukaTop asapuiiHoro curkana 6noka guckos

(1 NPUMEYAHME

KHonka nutaHus 6noka Anckos HeOoCTynHa. OHa He MOXeT MCMoNb30BaTbCA A1 BKIHOYEHUs
WINW BbIKIMIOYEHMS MUTaHMA Groka QUCKOB MO OTAENbHOCTMU.
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B Tabn. 3-36 npuBoanTca onvcaHne MHAMKATOPOB Ha nepegHen naHenu ornoka

JOVCKOB.

Tab6.. 3-36 OnvcaHne NHANKaToOPOB Ha NepeaHen NaHenu

Moaynb

UHpukaTop

CocTosiHue 1 onucaHwe

[OwnckoBbin
Moaynb

WHaunkaTop paboyero
COCTOSIHUSI ANCKOBOTO
moayns

["opuT 3eneHbIM: ANCKOBLIN
MoaOynb paboTaeT B LUTATHOM
pexmve.

Mwuraet 3eneHbim (4 'y unu
Bbille): B AMCKOBOM Moayne
BbIMOSTHAKTCS onepauun 3anmcu un
YTEHUS AaHHbIX.

He ropuTt: anckoBbIn Moaynb
BbIKITHOMEH UINN HEKOPPEKTHO
BKJTIOMEH.

WHaunkaTop aBapuinHoro
COCTOSIHNSI/MECTOMNONOXEHMS
ANCKOBOro Moayns

rOpI/IT XKEenTbIM: OUCKOBbIV Moaynb
HeuncrnpaBeH.

Mwraet xenteim (2 'L): noet
onpegeneHne MecTornosioXeHus
ONCKOBOro MOAyns.

He ropuT: anckoBbIn MOaynMb
paboTaeT B LUTATHOM peXume,
YHKLMA ropaYven 3aMeHbl B
COCTOSIHUM FOTOBHOCTM.

Kopnyc

MHugukaTop nutaHna 6roka
[JVUCKOB

["opuT 3eneHbIM: 6NoK OMCKOB
BKIMIOYEH.

He roput: ONoK OMCKOB BLIKITHOYEH.

MHOnKaTop MecTononoxeHns
O6rnoka guckoB

Mwuraet cuHum (2 Nu): nget
onpeneneHne MecTononoXeHus
©Onoka OuCKoB.

He ropwut: 6rok ANCKOB He
OBHapyxeH.

MHaukaTop aBapuinHoOro
COCTOSIHMSA Bnoka ANCKOB

opuT XenTbiM: Ha 6noke ANCKoB
reHepupyeTcs aBapuirHbIN CUrHarn.

He ropuT: 6nok gnckos paboTtaeT
B LUTATHOM peXuMe.

MHoukaTopbl Ha 3agHen naHenu

Ha Puc. 3-90 n Puc. 3-91 nokasaHbl MHAMKATOPbLI Ha 3agHeln naHenu 6roka AnCcKoB.
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Puc. 3-90 MHgnkaTopsl Ha 3aaHen naHenu dnoka amckos 6e3 USB-noptoB (¢ mogynem
MMTaHUS NePEeMEHHOO ToKa B Ka4ecTBe npuvepa)

WMHaukaTop pabouero cocToAHUA/aBapuiiHOro
COCTOAHWA MOAYNA MUTAHUA

WT =X -

2l
JARY

S
TN '

WHANKATOP MUTAHUA | VHAMKATOp aBAPMIHOrO COCTOSHNA

MOOYNA paclmpeHrs BcTpoenHoro FRU

WMHaukaTop aBapuiHoro
COCTOAHWA MOAYNA PaCILMPEHNA

VHAVKATOP KaHana CBA3WAKTMBHOTO COCTOAHUA NopTa ynpasrneHna
MHaukaTop CKOPOCTH NOpTa ynpaBneHna

WuaukaTop nopta RDMA 100 Mout/c

Puc. 3-91 MHgnkaTopsbl Ha 3aaHer naHenu dnoka amckos ¢ USB-noptamu (C mogynem
MUTaHKS NepeMEHHOTo ToKa B Ka4eCTBe NprMmepa)

WHaukaTop paboyero coctoAHnA/aBapviiHora
COCTOAHUA MOAYNSA MUTAHUA

MHAMKATOP MUTaHUs WHaukaTop asapuiHoro
MofynA pacwupenus | COCTORHMA BCTpOeHHoro FRU

WHavkaTop aBapuiHOro
COCTOAHUA MOAYNA PaCLIMPEHUA

MHAMKaTOp KaHana CBA3WaKTMBHOrO COCTOAHMA MopTa ynpasmneHns
¢ VHOoukaTop ckopocTu nopTa ynpasneHus

WHaukatop nopta RDMA 100 éut/c

B Tabn. 3-37 npuBoanTca onvcaHne MHAMKATOPbLI Ha 3aHE naHenun 6noka ANCKOoB.

Tabu1. 3-37 OnncaHne MHOUKATOPOB Ha 3agHel NaHenm

Moayns UnaukaTtop CocTosiHMe 1 onucaHue
Moaynb WhavkaTop FOpUT XENTbIM: Ha MofyJle PacLUMPeHNs
pacLIMpeHn | aBapuitHoro CreHepupoBaH aBapwiiHblii CUrHar.
A e He ropuT: Moaynb paclumpeHus pabotaeTt
MOAynA UCMPaBHO.
pacLUMpeHmns
WhavkaTop FopWT 3eMeHbIM: MOAYIb PACLUIMPEHMS
nuTaHus BKITIOYEH.
MoAaynA He ropuT: MOaynb pacluMpeHUst BbIKITIOYEH.
pacLuMpeHmns
Mnugukatop "opuT )enTbiM: BCTpoeHHbI FRU (Mogynb
aBapwiiHoro BEHTUNATOPOB) KOHTPOMNEPa HEUCNPABEH.
COCTOSAHNA He ropuT: BcTpoeHHble FRU koHTponnepa
BCTPOEHHbIX paboTaloT B LUTATHOM peXxume.
FRU
Mnugukatop opUT CMHUM: MakCMMaribHasi CKOPOCTb.
nopta RDMA MuraeT cuHnm (2 'u): uaeT nepegada gaHHbIX
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Moaynb UHpoukaTop CocTosiHMe n onucaHue

100 Méur/c Ha MaKCMManbHOW CKOPOCTH.
e [OpwUT 3eneHbIM: CKOPOCTb HE MakcumarbHas.

e Mwuraet 3eneHbiM (2 'L): naeT nepegada
AaHHbIX, HO HE Ha MaKCMMarbHOM CKOPOCTW.

e [OpuT XenTbiM: ONTUYECKNA MOOY b UNn
kabenb HencnpaBeH NMBO He nogaepXxuBaeTcs
NopTOM.

e Muraet xenTbiM (2 IL): onpegenseTca
MeCTOMONOXeHNe nopTa.

e He ropuT: NOPT HE NOAKITHYEH.

Mogaynb WHankaTtop e [OpWT 3eNeHbIM: UCTOUYHWUK MUTaHUSA B
nuTaHns paboyero HOPManbHOM COCTOSHUMW.
cocTosiHusi/aBa | o

Mwuraet 3eneHbiM (1 'L): UICTOYHUK NUTAHMA B

PUMHOTO HOPMarnbHOM COCTOSIHUM, HO YCTPOWCTBO
COCTOSAHNA OTKITHOYEHO.
mMoayns
[ ) .
nuTaHus Mwuraet 3eneHbiM (4 I'L): BbINOMNHAETCS

OHnanH-obHoBMNEHNE Moayna nuTaHua.
b rOpVIT XenTtbiM: MOAYyIb NUTaHUA HEUCNpaBeH.

e He roOpuT:. OTCYTCTBYET BBOA NMUTAHUA OT
BHeLWHEro MCTo4HuKa.

3.8 briok uHTennekrtyanbHbiX aguckoB NVMe 2 U

B aTom pasgene onucbiBaeTcs CTpyKTypa annapatHoro obecneyeHus, pyHkUmMm
KOMMOHEHTOB, MHAMKATOPbI Brioka uHTennektTyanbHbix anckos NVMe, a Takke
npuBOANTCSA BMA 000pyaoOBaHWUS cnepean 1 c3agu.

Bbnok nHtennektyanesHbix anckos NVMe 2 U nogaepxusaeTcs crneayowmmm
mogenamu: Dorado 8000 V6 (NVMe) n Dorado 18000 V6 (NVMe).

3.8.1 O630p

Brnok AuckoB UMeeT MOAYNbHbIN AM3aliH U COCTOUT U3 Kopryca, Moaynei
pacLUMpeHnsl, AUCKOBbIX MOAyNein U Moaynein nuTaHus.

O6wasn cTpykTypa

Ha Puc. 3-92 noka3saHa o6Las cTpykTypa brnoka nHtennektyanbHbix auckoB NVMe 2
u.
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Puc. 3-92 O6Las cTpykTypa Onoka nHtennekTyansHbix auckos NVMe

[UCKOBLIN MOAYMb

Bua cnepeam

Ha Puc. 3-93 nokasaH Bua cnepean brnoka anckos.

Puc. 3-93 Bug cnepeau 6rioka guckos

3alyenka AUCKOBOro Moayns WHavkaTop nuTaHus 6noka Auckos
Pyuka guckoBoro Mogyns OkpaH 6rioka AUCKoB

(1 NPUMEYAHME

e Cnotbl guckos NPOHYyMepOoBaHbl OT 0 oo 35 cneBa Hanpaso.

e VHaukaTtop Onoka AMCKOB BbIMOSNIHEH B BMAE KHOMKM, OAHAKO (byHKLI,VIﬂ KHOMKN
3apes3epBmpoBaHa U B HacTodLlee BpeMa He4OoCTYynHa.

Bup c3aaun

Ha Puc. 3-94 n Puc. 3-95 nokasaH Bug c3aam OroKoB OMCKOB.
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Puc. 3-94 Bua c3agm 6noka gmuckos 6e3 USB-nopToB (C Mogynem nUTaHus NeEpeMEHHOro
TOKa B KayeCcTBe npumepa)

Peluar mogyns Mopynb nutaHus

pacwm1peHus

Mopynb paclumpeHus

Pyuka Mmogynsa nutaHus ‘ 3alenka MOAYNs NUTaHUA

B W (o o ) 7p0 B

* |
Onmuueckuii nopt RDMA 100 Meut/c BkpaH Broka guckoB
Mopr ynpasnenus | MocnegoeatensHblii nopT

MopT o6cny>xuBaHus

Pbiyar Mopynsa nuTaHus

Puc. 3-95 Bug czagu 6noka guckos ¢ USB-noptamu (C Mogyrnem NUTaHnst NepeMEHHOro
TOKa B Ka4ecTBe npumepa)

Monynb nuTanuA

Phluar moaynAa paclumpeHna Pyuka mMogyns nuraHna
A

b Mopayne paclwmperus [

o B0 00

3alenka MoaynaA NUTaHus

o LL] -II
a8 e
™ W ] (V] () P
v l Pbiyar Moayns nuTaHuA
Mopt USB Onmryeckuii nopt ROMA 100 Mour/c 3KpaH 6roka AUcKos
Mopt ynpaenenna | [NocregosaTensHsI NOpT

[MopT obCcy:KUBaHUA

YBEAOMAEHWE

K nocnegoBateribHbIM nNopTamM MOXHO NMOAKMKOYNTb TONbKO nocnegoBaTeribHble
kabenu. He nogkniovanTe K nocrnegoBaTeribHbIM NOPTaM CeTEBbIe Kabenu.

(L) MPVIMEYAHUE

e [lopTbl ynpaBneHus n obenyxnBaHns, a Takxe nocrnegosaTesibHble NopThl
MHTenNnekTyanbHoro 6rioka AUCKOB 3ape3epBUpPOBaHbl U He TPEBYIOT NOAKIYEHUS
kabenen.

e USB-nopTbl UHTENMEKTYaNbHOro 6roka ANCKOB NUTAKT MHAMKATOP COCTOSIHUS Ha NnepesHen
OBEepu ONCKOBOW CTOMKM TOMbKO B CLieHapuu, koraa 6nok koHTponnepoB 4 U noctaBnsetcs
B CTOMKaX.

XapakTepucTMKM annapaTHOW nnaTcgopMbi

B Tabn. 3-38 npuBeaeHbl pa3smepbl, BEC 1 XapaKTEPUCTUKM NUTaHNS Oroka AMCKOB.
JdononHutenbHblEe XapakTepucTuKnN CM. B pasaene Specifications Query.

Taou. 3-38 XapakrepucTtvkuy annaparHor nnargopmbl

MapameTp XapakTepucTtuku
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MapameTp

XapakTepucTukm

Paamepsbl (B x W x T)

86,1 Mm x 447 MM X 620 Mm

Bec (0e3 BcnomoraTtesbHbIX
MaTepuarnoB, Takmx Kak
HanpaenswLwue 1 kabenn)

e 33,95 kr (C AMCKOBBIMU MOAYNAMMN)
e 24,95 kr (6e3 oMCKOBLIX MOAYIEN)

HanpsihkeHne nutaHus
nepemMeHHOro Toka u
HOMWHATIbHbIN TOK

UctouHnk nutaHua 2000 BT (nopaepxka
BBOAA ABYX TOKOHecyLwux nposogos 110 B
(2W+PE)), 200-240 B nepemeHHoOro Toka
+10%, 10 A, ogHodbasHbIn, 50/60 My

McTouHmk nutanns 900 BT (nogoepxka
BBOAA ABYX TOKOHecyLux nposogos 110 B
(2W+PE)), 200—240 B nepemeHHOro Toka
+10%, 10 A, ogHodasHbin, 50/60 My

BbICOKOBOMbTHBLIN MCTOYHUK
NMOCTOSAHHOIO TOKa

* KctouHuk nutanms 900 BT (Bxog 240 B
NOCTOSIHHOrO ToKa), 192—-288 B
NOCTOSAHHOrO TOKa, 5 A

Hn3KoBONbTHbBIAN NCTOYHUK
MOCTOSAHHOIO TOKa

McTouHmk nutanms 1200 BT (nogaepxka
Bxoga —48 B/-60 B noctosHHOro toka), ot
-38,4 B no —72 B noctosiHHOro ToKa, 32 A

3.8.2 OnucaHne KOMMNOHEHTOB

B naHHoOM pasgene npveeaeHa nogpobHas UNMCTPaLunsa U onucaHne Kaxxaoro
KOMMOHEHTA.

3.8.2.1 Kopnyc

Kopnyc BMeLLaeT coeguHUTErNbHY nnary, o6ecneq|/|Barou.|,yro HagexHoe coeanHeHune

NHTepdENCHbIX Modynen n pacrnpegeneHne NnMTaHms U CUrHanoB BHYTPEHHNX
Moaynemn.

BHelwHun Bnp

Ha Puc. 3-96 nokasaH BHeLLHWI BMA Kopryca.

Bepcus 15 (2025-06-30)

Copyright © Huawei Technologies Co., Ltd.

109



OceanStor Dorado cepwuit 8000 V6 u 18000 V6
Bepcus 6.x 1 V700R001 3 AnmmaparHasi apXHTEKTypa

Puc. 3-96 Kopnyc

3.8.2.2 Moaynb pacwumpeHus

Moaynb paclimpeHnsi NpeaoCcTaBnseT NOPThl pacLUUPEHUS NS CBA3N Mexay GrokomM
AVCKOB 1 BrTIOKOM KOHTPOMMEPOB MW Mexady pasnuyHbiMu 6rnokamm guckos. Kaxapii
MoAynb pacluMpeHnst NpegocTaBnseT YeTolpe nopta pacwupenns — PO, P1, P2 n P3.

BHewHun BuAQ

Ha Puc. 3-97 nokasaH BHELUHWA BU MOOYNS pacLUUpeHns.

Puc. 3-97 Moaynb paclumpeHus

MopTbl

Ha Puc. 3-98 1 Puc. 3-99 nokasaHbl NOpTbl MOAYNSA pacLUMPEHUS.
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Puc. 3-98 MopTbl Moaynsa paclumpeHnsa 6e3 USB-nopta

MNocnenosaTenbHbLIA
nopT
MopT obcny:xuBaHuA

Pbidar Moaynsa pacwpeHns 3KpaH Bnoka AUCKoB

MopT ynpasneHus

romm piem

lﬁ T
ViHaOMKaTOP NUTaHuA l OnTuueckuin nopt RDMA 100 INowut/c l
MOLYN#A pactMpeHis MHavkaTop aBapwWilHOro COCTOAHUSA MHﬂggLi‘a;:;z%i;iﬁgg:g:i;om
BCTpoeHHoro FRU
VIHAMKATOp aBapUiHOro MHaukaTop CKopoCTY NopTa yrnpasnieHus
COCTOAHMA MOAYNSA PACLIMPDEHNA MHaukaTop nopta RDMA 100 M6utic

Puc. 3-99 MopTbl Mmoayns pacwmpenns ¢ USB-noptom

MNMocnenoBaTensHbIA
nopT
MopT obcnyxnsaHnA
Prear moayna pacluumpeHns Okpan bnoka anckos
MopT ynpasneHuA

sse i
# l o C = Pa— |
l Mopt USB OnTuueckmii nopT RDMA 100 Féut/c ViHOMKaTop KaHana CBA3WAaKTUBHOro
COCTOAHUA NOpTa ynpasneHns
VHAMKATOP CKOPOCTH NOpTa yNpasrneHns

WMHaMKaTop NUTaHuA

MOAYNA PACIMPEHNUA | INyqukaTop aBapWilHOro COCTOAHUA
BCcTpoeHHoro FRU

v WMugukaTtop nopta RDMA 100 IMouTt/c
WHavkaTop asapuiiHOro COCTOAHNA

MOAYNA PaclipeHns

YBEAJOMAEHWE

K nocnegoBaTenbHbIM nopTtamMm MOXXHO NOAKITIOYNTL TOJIbKO nocrieaoBaTeribHble
kabenu. He nogkniovanTte K nocrneaoBaTenbHbIM noptam ceTeBble kabenu.

(2] MPYMEYAHVE

e [lopTbl ynpaBneHus n 00CNy>XnBaHus, a Takke nocrnegoBaTerbHble NOPThl
MHTEeNNeKTyanbHoro onoka ANCKOB 3ape3epBupoBaHbl N HE Tpe6yr0T noaKn4eHnda
kabenen.

o USB-nopTbl MHTENMNEKTYaNbLHOro 6noka AMCKOB NUTAKT MHOUKATOP COCTOSIHWUSI HA NepeaHewn
OBEepu ONCKOBOW CTOMKM TOMbKO B CLeHapuu, koraa 6nok koHTponnepoB 4 U noctaBnsercs
B CTOMKaXx.

MHaukaTopbl

OnuncaHune coctosaHus MHOWUKaTOPOB MOAyIn4a paclumnpeHnd nocne BKI4eHunaA
CUCTEMbI XpaHeHUda AaHHbIX CM. B pa3gene |/|Hﬂ,I/IKaT0pr Ha 3agHen naHenu.

3.8.2.3 Moaynb BEHTUNATOPOB

Mogaynu BEHTUNATOPOB OTBOAST TEMIO, NO3BOMNAS OrOKY ANCKOB paboTaTh B LUTATHOM
peXume Npu MakcumarnbHOW MOLLIHOCTMW.

BHewHunun BUAO

Ha Puc. 3-100 n3obpakeH BHELLUHUI BMA, MOOYIS1 BEHTUNSATOPOB.
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Puc. 3-100 Mogynb BEHTUNATOPOB

UHaukaTopbl

BeHTMNATOpbLI BCTPOEHbI B MOAYNM PacLUMPEHUs N HE UMEKOT He3aBUCUMbIX
NHOWKaTOPOB. Bbl MOXeTe npoBepuTb paboyee COCTOSAHNE BEHTUNATOPOB, Habnoaas
3a MHAMKaTopamMn Ha Mogynsx pacwmpenus. NogpobHyto nHopmaumio cm. B
pasgene VHoukaTopbl Ha 3aaHeln naHenu.

3.8.2.4 Moaynb nuTaHus

B 6noke ONCKOB UCMNONb3YHTCA MOAYI TN NUTAHUA NepeMeHHOro Toka 1 NOCToOAHHOIo
TOKa Anst obecnevyeHns KOppeKTHOVI pa6OTbI Ha MakcuMarnbHOW MOLLHOCTMW.

(T NPUMEYAHME

B Bepcum 6.1.0 1 Gornee No3gHMX Bepcusix, Gok AUCKOB NoAAepKUBAET MOAYM NUTaHNS
NOCTOsIHHOTO ToKa. B Bepcusax paHee 6.1.0 6ok ONCKOB NOAAEPKMBAET TONbKO MOAYIM
NUTaHUA NepeMeHHOro Toka.

e B Bepcum 6.1.0 6nokun koHTponnepoB 4 U He nogaepXvBalT Mogynv NUTaHWUs NOCTOSHHOIO
Toka. bnoku anckoB, ncnonb3ylolwme Mogynu NUTaHUsS NOCTOSIHHOTO TOKA, HEMNb3s
NoaKMNoYnTL K 6Grokam koHTponnepos 4 U ans BHyTpeHHen ceTu. B aToi Bepcum Tonbko
6nok koHTponnepoB 2 U OceanStor Dorado 3000 V6 nogaepxuBaet Mogynuv nuTaHnst
NOCTOSIHHOIO TOKa.

e B Bepcun 6.1.2 n 6onee no3aHMx Bepcusix, 6rnoku koHTponnepos 4 U nogaepxusaot
MOZYNW NUTaHUSA NOCTOSHHOIO Toka. Broku Auckos, ncnoneayowmue Mogynv NUTaHns
NOCTOSIHHOIO TOKa, MOXHO MOAKMIOYMTL K 6rokam koHTponnepos 4 U onsa BHyTPEHHen ceTu.

BHewHun Bng

Ha Puc. 3-101, a Takxke Puc. 3-102 nokasaH BHELLUHUI BN MOLYMS NMUTaHUSA
nepemeHHoro Toka. Ha Puc. 3-103 nokasaH BHELUHUA BUA MOAYNSA NMUTaHUS
NOCTOSIHHOIO TOKa.
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Puc. 3-101 BHelwHWI BUA, MOOyNs NUTaHUS NEPEMEHHOIO ToKa

VHpaukaTop paboyero cocTosHuA/aBapuitHoro
COCTOAHWUA MOAYNA NUTaHUS

Pyuka Moayns nuTaHus Pbluar Moayns nutaHus
Paszbem Moayns nuTaHus

Puc. 3-102 (OnumoHansHo) BHeLHW BUA Moaynsa NUTaHUSA NepeMeHHOro Toka

Pbiyar MOAYyNA NUTaHUA

Pasbem mMoayns nuTaHus
Pyuka Moayns nutaHus

MHpukaTop paGouero cocTosHus/aBapuitHoro
COCTOSHUS MOAYNA MUTAHUS
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Puc. 3-103 BHelwHWI BUA MOOyNs NUTaHMS NOCTOSAHHOIO TOKa

WhpukaTop paGoyero cocTosHus/aBapuitHoro
COCTORHUA MOAYNA NUTaHUA

Pyuka Mogyns nuTanus Pbluar Mogyns nuTaHua
MonosuTenbHble U oTpULaTenbHbIe KNeMMbl MOAYNSA MUTaHNA

UHaukaTopbl

OnucaHne COCTOSIHUA MHANKATOPOB MOAYINS MUTAHUS MOCIe BKMHYEHUS CUCTEMbI
XpaHeHUs AaHHbIX CM. B pasaene VHaukaTtopbl Ha 3agHei naHenu.

3.8.2.5 AlnckoBbIN MoAynb

Iunckosble MoAynu NnpenocTaBnAroT NPOCTPaHCTBO ANA XpaHEHNA CEPBUCHbIX OAaHHbIX,
CUCTEMHbIX AaHHbIX N AaHHbIX K3LU-NaMATHU.

BHewHunu BUAO

Ha Pwuc. 3-104 nokasaH BHELUHWU BUA ANCKOBOrO MOAYMS.
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Puc. 3-104 [inckoBbI Moaynb

MHaukaTop aBapuitHoro coctosHusA/
MeCTONONOXEHUs

VHpukaTop paboyero
COCTOSHUA

3awenka «——=

Pyuka

Mapkupoeka

UHaukaTopbl

OnncaHne CoCTOSHUSA MHOMKATOPOB AUCKOBOrO MOAYNs Nocre BKMOYEHUS CUCTEMBI
XpaHeHUs JaHHbIX CM. B pasaene VHaukaTopbl Ha nepeaHer naHenu.

3.8.3 OnucaHmne nHAMKaToposB

lMNocne BkNOYEHNA NTaHUSA Gnoka ANCKOB ero TeKyulee COCToOAHNnEe MOXHO
oTCcneXxwuBaTb NoO Noka3aHUAM NHONKATOPOB.

MHaukaTopbl Ha NnepeaHen naHenu

Ha Pwuc. 3-105 nokasaHbl MHOMKATOPbLI Ha NepeaHen naHenu 6rnoka gMCKoB.

Puc. 3-105 VMiHavkaTopbl Ha nepegHen naHenu 6rnoka AMckoB

WHaukaTop paboyero cocToAHUA
AMCKOBOrO MOAYNSA
WHavkaTop nuTaHua Gnoka auckos
0 coc © Moayna

WHavkaTtop

Wkavkatop MecTononoxeHus 6noka AUCKoB
WnaukaTop aeapuitHoro curHana 6noka auckos

(] NPVIMEYARVE

KHonka nutaHust 6noka AMckos HEeOOCTynHa. OHa He MOXET MCMoNb30BaThLCA AN BKITHOYEHUSs
UINK BBIKIMIOYEHMS NUTaHWS O6roka QUCKOB MO OTAENbHOCTMU.
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B Tabn. 3-39 npuBoanTca onvcaHne MHAMKATOPOB Ha nepegHen naHenu ornoka

JOVCKOB.

Tab6.1. 3-39 OnvcaHve NHANKaTOPOB Ha NepeaHer NaHenu

Moaynb

UHpukaTop

CocTosiHue 1 onucaHwe

[OwnckoBbin
Moaynb

WHaunkaTop paboyero
COCTOSIHUSI ANCKOBOTO
moayns

["opuT 3eneHbIM: ANCKOBLIN
MoaOynb paboTaeT B LUTATHOM
pexmve.

Mwuraet 3eneHbim (4 'L): B
ONCKOBOM MoAyre BbINOMHSATCA
onepaumm 3anucu N YTeHns
OaHHbIX.

He ropuTt: anckoBbIn Moaynb
BbIKITHOMEH UINN HEKOPPEKTHO
BKJTIOMEH.

WHaunkaTop aBapuinHoro
COCTOSIHNSI/MECTOMNONOXEHMS
ANCKOBOro Moayns

rOpI/IT XKEenTbIM: OUCKOBbIV Moaynb
HeuncrnpaBeH.

Mwraet xenteim (2 'L): noet
onpegeneHne MecTornosioXeHus
ONCKOBOro MOAyns.

He ropuT: anckoBbIn MOaynMb
paboTaeT B LUTATHOM peXume,
YHKLMA ropaYven 3aMeHbl B
COCTOSIHUM FOTOBHOCTM.

Kopnyc

MHOnKaTop MecTononoxeHns
o6rnoka guckoB

Mwuraet cuHum (2 Nu): nget
onpeneneHne MecTononoXeHus
©Onoka OuCKoB.

He ropwut: 6rok ANCKOB He
OBHapyxeH.

MHaukaTop aBapuinHoOro
CcoCcTOsiHUSA 6roka ANCKOoB

opuT XenTbiM: Ha 6noke ANCKoB
reHepupyeTcs aBapuiHbIN CUrHarn.

He ropuT: 6nok guckos paboTtaeT
B LUTATHOM peXnme.

MHugukaTop nutaHna 6roka
[JVUCKOB

["opuT 3eneHbIM: 6NoK OMCKOB
BKIMIOYEH.

He roput: ONOK OMCKOB BLIKITHOYEH.

MHoukaTopbl Ha 3agHen naHenu

Ha Puc. 3-106 n Puc. 3-107 nokasaHbl MHONKATOPbI Ha 3a4HEN NnaHenu Oroka OMCKOB.
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Puc. 3-106 MlnoukaTopsbl Ha 3agHen naHenu 6noka amckos 6e3 USB-noptos (¢ moaynem
MMTaHUS NePEeMEHHOO ToKa B Ka4ecTBe npuvepa)

WMHaukaTop pabouero cocToAHUA/aBapuiiHOro
COCTOAHWA MOAYNA MUTAHUA

WT =X -

2l
JARY

S
TN '

WHANKATOP MUTAHUA | VHAMKATOp aBAPMIHOrO COCTOSHNA

MOOYNA paclmpeHrs BcTpoenHoro FRU

WMHaukaTop aBapuiHoro
COCTOAHWA MOAYNA PaCILMPEHNA

VHAVKATOP KaHana CBA3WAKTMBHOTO COCTOAHUA NopTa ynpasrneHna
MHaukaTop CKOPOCTH NOpTa ynpaBneHna

WuaukaTop nopta RDMA 100 Mout/c

Puc. 3-107 HgukaTopsbl Ha 3agHen naHenu 6noka amckos ¢ USB-noptamu (C Mogynem
MUTaHKS NepeMEHHOTo ToKa B Ka4eCTBe NprMmepa)

WHaukaTop paboyero coctoAHnA/aBapviiHora
COCTOAHUA MOAYNSA MUTAHUA

MHAMKATOP MUTaHUs WHaukaTop asapuiHoro
MofynA pacwupenus | COCTORHMA BCTpOeHHoro FRU

WHavkaTop aBapuiHOro
COCTOAHUA MOAYNA PaCLIMPEHUA

MHAMKaTOp KaHana CBA3WaKTMBHOrO COCTOAHMA MopTa ynpasmneHns
¢ VHOoukaTop ckopocTu nopTa ynpasneHus

WHaukatop nopta RDMA 100 éut/c

B Tabn. 3-40 npuBoanTcHa onvcaHne MHAMKATOPbI Ha 3aHE naHenun 6noka AUCKOB.

Tabu1. 3-40 OnncaHne MHOUKATOPOB Ha 3agHel NaHenm

Moayns UnaukaTtop CocTosiHMe 1 onucaHue
Moaynb WhavkaTop FOpUT XENTbIM: Ha MofyJle PacLUMPeHNs
pacLIMpeHn | aBapuitHoro CreHepupoBaH aBapwiiHblii CUrHar.
A e He ropuT: Moaynb paclumpeHus pabotaeTt
MOAynA UCMPaBHO.
pacLUMpeHmns
WhavkaTop FopWT 3eMeHbIM: MOAYIb PACLUIMPEHMS
nuTaHus BKITIOYEH.
MoAaynA He ropuT: MOaynb pacluMpeHUs BbIKITIOYEH.
pacLuMpeHmns
Mnugukatop "opuT )enTbiM: BCTpoeHHbI FRU (Mogynb
aBapuiHoOro BEHTUNATOPOB) KOHTPOMNEPa HEUCNPABEH.
COCTOSAHNA He ropuT: BcTpoeHHble FRU koHTponnepa
BCTPOEHHbIX paboTaloT B LUTATHOM peXxume.
FRU
Mnugukatop fopUT CMHUM: MaKCcMMaribHasi CKOPOCTb.
nopta RDMA MuraeT cuHnm (2 'u): uoeT nepegada gaHHbIX
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Moaynb

UHaukaTtop

CocTosiHMe U onucaHue

100 out/c

Ha MakcumasnbHON CKOpPOCTMK.
i rOpVIT 3€J1eHbIM: CKOPOCTb HE MakCMallbHad.

e Mwuraet 3eneHbiM (2 'L): naeT nepegada
AaHHbIX, HO HE Ha MaKCMMarbHOM CKOPOCTW.

e [OpuT XenTbiM: ONTUYECKNA MOOY b UNn
kabenb HeucnpaBeH NMB0O He nogaepXnBaeTcs
NopTOM.

e Muraet xenTbiM (2 IL): onpegenseTca
MeCTOMONOXeHNe nopTa.

e He ropuT: NOPT HE NOAKITHYEH.

Mogaynb
nuTaHns

Wugukatop
pabo4ero
cocTosiHusi/aBa
PUNHOTO
COCTOSAHUS
mMoayns
nUTaHns

i rOpVIT 3€J1eHbIM: NCTOYHUK NMUTaHUA B
HOpMalribHOM COCTOAHUN.

¢ Muraet 3eneHbim (1 'L): ICTOYHUK NUTaHUA B
HOpPMarnbHOM COCTOSIHWMU, HO YCTPONCTBO
OTKITHOYEHO.

e Muraet 3eneHbiM (4 'L): BbINONHAETCH
OHNanH-0B6HOBNEHNE MOAYNSA NUTaHUS.

b rOpVIT XenTtbiM: MOAYyIb NUTaHUA HEUCNpaBeH.

e He roOpuT:. OTCYTCTBYET BBOA NMUTAHUA OT
BHeLWHEro MCTo4HuKa.

3.9 Nnata SCM (npnmeHumo Kk Bepcum 6.1.0 u 6onee
NO3AHNUM BepCUAM)

Mpu ucnone3oBaHnn SmartCache nnatel SCM gomkHbI 6bITb YCTaHOBMNEHLI B Bokax

KOHTPONNEPOB.

(2] MPVIMEYAHUE

Kaxabii KoHTponnep nogaepxusaeT Makcumym ase nnatel SCM. Homepa cnoTtoB v npuopuTeT
ansa nnat SCM Takue xe, kak n ans nitepdencHolix mogynen iSCSI, NVMe over RoCE n ceTen

NAS.

e B cucteme c ABymsi KOHTpornnepamm 6110k KOHTPOMNIEPOB MOXET MMETb MAaKCUMYM YEThbIpE
nnatbl SCM.

e B cucreme c 4eTbipbMsi KOHTPOMIEPaMU 610K KOHTPOMNEPOB MOXET UMETH MakCUMyM
BoceMb nnat SCM.

BHewHunun BUAO

Ha Puc. 3-108 nokasaH BHewwHu Bug nnatel SCM, Ha Puc. 3-109 nokasaHbl ee

MHONKaTOPBbI.

Bepcus 15 (2025-06-30) Copyright © Huawei Technologies Co., Ltd. 118




OceanStor Dorado cepwuit 8000 V6 u 18000 V6

Bepcus 6.x 1 V700R001 3 AnmmaparHasi apXHTEKTypa

Puc. 3-108 Nnata SCM
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Puc. 3-109 HaunkaTops!

WHavkaTop nutamms —lﬂ

Muaukatop pabouero
COCTOSIHUA

UHamkaTopbl

NVMe

B Tabn. 3-41 npuBeneHo onvcaHue COCTOAHMSA MHAMKaTopoB Ha nnate SCM nocne
BKITHOYEHUS CUCTEMbI XPaHEHUS.

TabJ. 3-41 ngukatopsbl Ha nnate SCM

UHpukaTop

CocTosiHMe U onucaHue

MHgukaTop nuTaHus

"opuT 3eneHbim: nnata SCM paboTtaeT B
LUTAaTHOM pexuMme.

MwuraeTt 3erneHbIM: 3anpoc rops4en 3ameHbl nnaTa
SCM.

FopuT xenTbiM: Nnata SCM HencnpasHa.

He roput: nnata SCM BbikntoyeHa, nnm pyHkuns
ropsideit 3aMmeHbl HaxoauTCs B COCTOSIHUM
rOTOBHOCTMW.

WHankaTop pabo4ero
COCTOSIHUS

"opuT 3eneHbiM: nnata SCM paboTaeT B
LUTATHOM pEXMME.

Mwuraet 3eneHbiM (4 Ty vnu Beiwe): B nnate SCM
BbINOMHATCH onepauumn 3anMcu 1 YTeHus
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Muaukatop CocTosiHMe U onucaHue

[JaHHbIX.

¢ He roput: nnata SCM BbIkntoyeHa nnm
HEKOPPEKTHO BKIMOYEHa.

3.10 YcTpoucTBa 3NEeKTPONUTaHNA B CTOUKE

Cucrtema XpaHeHunA nogaepXxumBaet nutaHne oT UCTOYHMKa NepemMeHHOro Toka 1
BbICOKOBOJ1bTHOE NTaHNEe OT UCTOYHUKA NMOCTOAHHOIO TOKa. I'Io,u,,qepmmsaromﬂ KakK
ceBepoamMmepuKkaHCKmne, Tak un eBponeﬂCKme CTaHOapTbl nepenayun arnekTpoaHeprmmn
nepemMeHHOro Toka. Bo Bcex cTorkax JOMmKeH UCNonb30BaTbCA O4MH U TOT XKe
CTaHaapT NUTaHUA.

NMepeMeHHbIN TOK U BbICOKOBOJIbTHbIA NOCTOSAHHbLIN TOK

Kaxxgas cTtorka cuctembl XpaHeHust obopynoBaHa 6rnokamu pacnpeaeneHns nutaHms
(PDU) c gByx CTOpPOH B 3agHEeN 4acTu CTONKN. ITO NO3BONSET CUCTEME XPaHEHUS
UMeTb ABa BBOAA NuTaHua. B Tabn. 3-42 npuBegeHo Konn4ecTBo GnokoB
pacnpegeneHns nMTaHnsa ansa Kaxagoro Tmna UCTOYHMKA NMUTaHKS.

Tab6.. 3-42 KonndecTso 6rokoB pacnpedeneHnst MIMTaHns Onst Kagoro Tuna MCToYHUKa
nUTaHMs (CUCTEMHAsA CTOMKA)

Twun ucTovHMKa KonnuectBo | NocTtaBnsaTtcsa nu | NocTtaBnsAloTcA
NUTaHus 6nokoB wrencenu JIU THe34oBbIe
pacnpegene | pa3bemMoB pO3eTKu
HUA NUTAHNA | NUTaHKUA pasbemMoB
nUTaHns
OpgHodasHbIn 4 Ja Ha
nepemeHHbIn ToK, 220
B
TpexdasHbli 2 Oa Oa
nepeMeHHbIn Tok, 380
B
BbICOKOBONbTHbLIN 4 Ha Ha
NOCTOSIHHbLIN TOK, 240 B

(2] MPYMEYAHVE

Mpwn nogkntodeHun kabener NUTaHUA CTOEK Bbl MOXETE MCMNOSb30BaTh CYLLECTBYHOLLNE
rHe3[o0Bble PO3ETKM UMM CaMOCTOATENBHO UX MOATOTOBUTL, CNeays UHCTPYKUUSAM B pasaene
«MopgkntoyeHne kabenen NUTaHNsi CTOMKMY» B PYKOBOACTBE MO YCTaHOBKE, COOTBETCTBYHOLLEM
BalLe Moaenu NpoaykTa.

Ha HmwkenpmBegeHHOM PUCYHKE M300paXkeH BHELLHWIA BUA, PasnnyHbiX G10KkoB
pacnpeneneHus NUTaHus.
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Puc. 3-110 bnok pacnpegeneHns nuTaHns ans ogHogasHoro NepeMeHHOro Toka

[OuckoBbiii Wkad  CuCTEMHBbIN Wwkad
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Puc. 3-111 bnok pacnpegeneHns nutaHns ans TpexasHoro nepeMeHHoro Toka
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Puc. 3-112 bnok pacnpeneneHns nuTaHns 4518 BbICOKOBOSBTHOMO MOCTOSIHHOIO TOKa
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Puc. 3-113 brnok pacnpegeneHns nutaHns ans TpexasHoro nepeMeHHoro Toka
COrracHO ceBepoaMepuKaHCKOMY CTaHaapTy
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3.11 Quorum-cepBep (onNUMOHaNbLHO)

B maHHOM pasgene npuBoanTcs onvcaHue quorum-cepsepoB Huawei: 1288H V5 n
TaiShan 200 (c6anaHcupoBaHHas mogens 2280).

(] NPVIMEYARVE

Mpu ncnonb3oBaHnn yHkumMn HyperMetro cuctembl xpaHeHUs MOTyT Takke NOoAKMYaTbCs K
CTOPOHHMM quorum-cepsepam. TpeboBaHWA COBMECTUMOCTH CTOPOHHUX qUOrUM-CEPBEPOB CM.
B pa3gene Huawei Storage Interoperability Navigator. NMoapobHyto nHgopmaumio cM. B pasgene
How Can | Query Compatibility of the Quorum Server on Huawei Storage Interoperability
Navigator?

3.11.1 Quorum-cepsBep (1288H V5)

Ecnu npu ncnonb3oBanun dyHkummn HyperMetro oTnpaBka KOHTPOSbHbIX
heartbeat-curHanoB Mexay ABYMS CUCTEMaMU XpaHEHUSA OaHHbIX NpepbiBaeTCs,
guorum-cepBep NPUHMMAET PeELUEHNE, Kakas cUcTeMa XpaHeHUs! NPoaorkaeT
npegocTaBnsaTb ycnyru, obecneunBasi Tem cambim GecrnepebonHyto paboTy xocTa.

MNepenHasa naHenb quorum-cepsepa

Ha Puc. 3-114 nokasaHa nepeaHss naHernb quorum-cepeepa.

Puc. 3-114 lNepenHasa naHenb quorum-cepeepa

1 | Owuck 2 | 'ngukatop HemcnpaBHOro
COCTOSIHWUS AmncKa

3 | Nngukatop aktuBHoro coctosHna | 4 | Mopt USB 2.0
ancka

5 | MNopt USB 3.0 6 | MNopt VGA

7 | MapknpoBka (Bkrtoyas 8 | HgukaTop anarHocTmkm
mapkupoky ESN) HeuncnpaBHOCTEWN

9 | Nnpgukatop paboTtocnocobHocTH 10 | MnamnkaTop kaHana ceTeBoro nopTta

11 | KHonka NMI 12 | KHonka/uHaukaTop nuTaHms
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13

Knonka/mHgnkatop UID

B Tabn. 3-43 onucbiBaloTCA MHANKATOPbLI M KHOMKW Ha nepeaHen naHenmu
guorum-cepBepa.

Taou. 3-43 VIHamKaTopbl 1 KHOMKK Ha NnepeaHen naHenm

Ne

UHgukaTtop m
KHoOMKa

LiseT

CocTosiHMe

WngukaTtop
HeuncnpasBHOro

COCTOAHNA OANCKa

Kentbin

e He roput: guck paboTaeT B
LITATHOM PEXUME, UMK ero
HEBO3MOXHO OBHapYXUTb B
rpynne RAID.

e Mwuraet XenTbIM: ugeT
onpegerneHne
MEeCTOMOJIOXXEeHUA OUCKa nin
BoccTaHoBneHne RAID.

e [OpuUT XenTbiM: OUCK
HeucnpaBeH, UNu OauH 13
anckos B rpynne RAID
paboTaeT HEKOPPEKTHO.

WHankaTtop
aKTUBHOTO

COCTOAHNA OANCKa

3eneHbin

¢ He ropuT: AUCK He oBHapyXeH
UNN HencnpaseH.

e Muraet 3eneHbIM:
BbIMNOJIHAETCA YTEeHME JaHHbIX C
JucKa, 3annucb JaHHbIX Ha OUCK
UIN CUHXPOHN3AUNS AaHHbIX
Mexay AMCKamu.

hd rOpVIT 3€NeHbIM: ANCK
HEaKTUBEH.

WngukaTtop
ONarHoCTUKM
HencnpaBHOCTEN

e ---: quorum-cepsep paboTaeT B
LUTATHOM pexuMe.

¢ Kop owmnbku: cbon B paboTte
annapaTtHon 4yacTu
guorum-cepBepa.

WHankaTtop

paboTtocnocobHoCTH

KpacHbIn unu
3erneHbIn

® [OopuT 3eneHbIM: YCTPONCTBO
paboTaeT B LUTATHOM pEXNME.

e MwuraeTt kpacHbIM € YacToTom 1
"u: creHepnpoBaH BaXHbI
aBapuHbIA curHan.

* Mwuraet kpacHbIM C YacToToMn 5
"U: creHepupoBaH KPUTUYECKUIA
aBapuHbIA curHan.

10

ceTeBoro noprta

MHankaTop kaHana

3eneHbin

Kaxxgbln nHomMKaTop NokasbiBaeT
coctosiHme nopta Ethernet Ha
nrarte ceTeBoro nHTepdenca
(NIC).

e [OpwT 3eNeHbIM: MopT
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Ne

MUHaukaTop u
KHOMKa

LiBer

CocTosiHMe

NoAKIM4YeH npaBuiibHO.

e He roput: nopT He
ncnonb3yeTcs.

NMPUMEYAHUE

Ecnu NIC npegocTaBnseT Tonbko Aga
CeTeBbIX NOPTa, MCNOMb3YITCS
WHAMKaTopbl ceTeBoro nopta 1 1 2 Ha
nepegHen naHenm.

11

Knonka NMI

KHonka NMI 3anyckaeTt
guorum-cepBep 415 reHepauuu
HEMaCKMPYeMOro npepbiBaHus.
YnpaBndatb 3TON KHOMNKOW MOXHO
HernocpeaCTBEHHbIM HaXaTnem
Unn yaaneHHo vyepes
Beb-mHTEpdEeNcC.

NMPUMEYAHUE

e HaxumanTe Ha kHonky NMI Tonbko
B cnyyae c6os OC. He HaxumariTe
Ha 3Ty KHOMKY NpU HOPMarnbHON
paboTe quorum-cepsepa.

e HaxumanTe Ha kHonKky NMI Tonbko
AN BHYTPEHHEro npotecca BBoga
B gencteue. MNpexage yem HaxaTtb
Ha 3Ty KHomky, ybegutecs, 4to OC
nmeeT 06paboTumk NpepbiBaHUs
NMI. B npotnBHOM criyyae
Bo3MOXxeH oTka3 OC. Cobniogante
OCTOPOXHOCTb MPWU HaXaTnu aTon
KHOMKW.

12

KHonka/uHamkaTop
nuTaHns

Kentbin n
3eneHbln

® He roput: yCTpOMNCTBO He
BKITHOYEHO.

¢ Muraet XenTtbiM: cuctema B
npouecce 3anycka.

e [ OpuUT XENTbIM: cUcTemMa
HaxoOWUTCS B COCTOSIHUM
OXMAaHus.

hd rOpVIT 3eNneHbIM: NnTaHne
CUCTEMBbI BKIMTHOYEHO.

NMPUMEYAHUE
YT06bl BLIKIMHOYMTL qUOrUM-cepBep,
HaXXMUTE U OEPXKUTE HAXATOM KHOTKY
NUTaHUSA B TeYeHNe 6 CeKkyHa.

13

KHonka/vmHankaTtop
uiD

CuHun

KHonka/vngmkaTtop UID nomoraet
naeHTnuumpoBaTb U HaUTH
guorum-cepBep B CTONKe.
BKnioYnTb N BbIKNIOYUTb
nHamkatop UID moxHO oByms
crnocobamun — BPY4YHYHO HaXaTb
kHonky UID nnu guctaHumMoHHO
BbIMOMHMTb KOMaHAy Ha iIBMC.
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Ne MUHaukaTop u
KHOMKa

LiBer

CocTosiHMe

"opuT: onpegensieTcs
MECTOMNOMNOXeHNe
guorum-cepBepa.

He roput: quorum-cepBep He
OOHapy>XeH.

[ns cbpoca cucrtemsbl
yOepXXnBanTe HaxaTon KHOMKY
UID B TeueHune 4—6 cekyHA.

Bua c3agm quorum-cepBepa

Ha Puc. 3-115 nokasaH BvA c3agu quorum-cepsepa.

Puc. 3-115 Bua c3agm quorum-cepsepa

[ ﬁﬁh—_f[ ]
Tl an
16 14 12 10
15 11

| ﬂ"ng‘.fa
Dl T | aw
7
8

1 | Onektpnyecknn nopt GE P4 2 | Anektpudeckun nopt GE P3

3 | OnexkTpuyeckuit nopt GE P2 4 | OnekTpudeckuii nopt GE P1

5 | lngukatop coctosHna nepenayn 6 | NHoukaTop cocTosHuSA
OaHHbIX NOAKITYEHUS

7 | MHe3p0 Ang nogknoyeHnss Moayns 8 | Mlnankatop mogyns nutaHus
nUTaHns

9 | Moaynb nuTaHua 10 | MopT USB 3.0

11 | Mnagmkatop UID 12 | NocnepoBaTenbHbIN NOPT

(Serial port)

13 | CeTeBow NnopT ynpaBneHus 14 | 3nekTpudeckme noptbl GE?
(Management network port)

15 | MopTt VGA 16 | Onektpuyeckue noptel 10GE?
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(2] MPVIMEYAHUE

e |P-agpec no ymon4aHuto ceTeBOro nopra yrnpasneHus Ha quorum-cepsep 192.168.2.100,
Macka nogceTu no ymonyanuio 255.255.255.0.

e a: 3710 3ape3epBUPOBaHHbLIN MOPT, OH HE HECET HUKaKMX DYHKUMIA. He noakntovaiTe K Hemy
kabenu.

B Tabn. 3-44 npuBoanTca onvcaHne MHAMKATOPOB Ha 3a4HEN NaHenn
guorum-cepBepa.

Tab6.. 3-44 VIHgykaTopbl Ha 3agHeN NaHenm

Ne Uugukatop LiBeTt CocTosiHne

5 WugukaTtop Kentbin ® He ropuT: AaHHble He nepegarTcs.
cocToAHuA e Muraer: ocyLiecTBnseTcs nepeaaya
nepegayvv gaHHbIX [aHHBIX.

6 WugukaTtop 3eneHbii | ® [OpwUT 3eneHbIM: NOPT MNOAKMYEH
COCTOSIHMSA npaBuUIbHO.
MNOAKITHOHEHNA ¢ He ropuT: NOPT He UCNOMb3yeTcs.

8 WHgukaTtop 3eneHbli | ® [OpUT 3eNeHbIM: UCTOYHUK NUTaHUS B
Mo4ynsa NUTaHus HOpMasibHOM COCTOSHUM.

* He ropuT: nuTaHne NnepeMeHHOro Toka
He nogaeTcsl, MOAYMb NUTaHUS
HaxoOWUTCS B COCTOSIHUMN OXUAaHUS UK
HeucrnpaeeH.

11 WugukaTtop UID CuvHui Wugukatop UID nomoraet
naeHTnpnumpoBaTh U HANTK
quorum-cepsep. BknounTs unum
BbIKMOUYNTL MHAMKaTop UID mMoxHO AByMs
cnocobamm — BPYUHYO HaxaTb KHOMKY
UID nnn gnctaHUMOHHO BbINOSTHUTb
KomMaHay.

e [opwuT: onpeaenseTcs
MEeCTOMOSIOXEHNE quorum-cepBeepa.

* He ropuT: quorum-cepBep He
obHapyXeH.

e [lna cbpoca cuctembl yaepxusante
HaxxaTon kHonky UID B TedyeHne 4—6
CeKyH[,.

3.11.2 Quorum-cepBep (TaiShan 200)

B naHHOM pasgene npuBoanTcsa onucaHme cbanaHcupoBaHHon mogenu 2280 (ganee
— mogenb 2280) cepaepa TaiShan 200. Ecnu npu ncnonb3oBaHnn pyHKUMK
HyperMetro otnpaBka koHTponbHbIX heartbeat-curHanos mexay ABymMs cuctemamu
XpaHeHUs AaHHbIX NpepbIiBaeTCs, qUOrum-cepsep NPMHUMAET peLleHne, kakas
CcMCTEMa XpaHeHWs NPOOoIMKaeT NpenocTaBnaTh ycnyrn, obecneynsas TeM cambiM
GecnepebonHyto paboTy xocTa.
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KomMnoHeHTbI Ha NnepeaHen naHenu

Ha Puc. 3-116 noka3saHbl KOMNOHEHTbI HAa NepeaHen naHenu cepeepa ¢ 12 gnckamum
3,5 aronma.

Puc. 3-116 KoMnoHeHTLI Ha nepeaHer naHenu cepeepa ¢ 12 guckamm 3,5 gronma

4
1 Ounck 2 Mopt VGA
3 Mopt USB 3.0 4 Wnnbank ¢ Homepom SN
Ta6J. 3-45 OnncaHve NOPTOB Ha NepeaHer NaHenm
MopT Tun OnucaHue
MopT USB USB 3.0 MopTbl USB cnyxaT onsa nogknioveHus
USB-ycTponcTB K cepBepy.
NMPUMEYAHUE

Mepen nogkntoyeHem BHewHero USB-ycTpolicTBa
ybeanTech, YTO OHO paboTaeT B LUTATHOM peXuME.
Mpwn noakntoveHnn HeucnpasHoro USB-ycTponcTea
cepBep MOXET paboTaTb HEKOPPEKTHO.

Mopt VGA DB15 MogkntoyeHne TepmuHana, Hanpumep
MoHuTopa unm KVM.

MHankaTopbl U KHOMKWU Ha NepeaHen NaHenm

Ha Puc. 3-117 nokasaHbl MIHOMKATOPbI M KHOMKM Ha NepedHen naHenm cepeepa ¢ 12
anckamm 3,5 gronma.
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Puc. 3-117 lHamkaTopbl 1 KHOMKM Ha nepegHen naHenu cepsepa ¢ 12 guckamu 3,5
aronma

1 KHonka/mHamkaTtop UID 2 WHankaTtop
paboTocrnocobHocTH
3 KHonka/vHankaTtop 4 MHoukaTop AnarHoCTuKn
nuTaHus HencnpaBHOCTEN
5 WHankaTopbl Hanu4ms - -
kapT FlexIO (11 2)

Tab6.a. 3-46 VIHankaTopbl U KHOMKW Ha NepeaHen naHenm

Ne

Tun OnucaHue

1

Knonka/vHgukatop UID

KHonka/vHgnkatop UID nomoraet
noeHTnuumpoBaTb U HaUTU YCTPOMNCTBO.

Wugukatop UID:

He roput: onpeaerneHne MecTononoXeHnaA
yCTpOIZCTBa He BbINOJIHAETCA.

Muraet CMHVMM: YCTPOWCTBO OBHapyKeHO,
OHO 060c0obneHo oT Apyrmx oBHapyXeHHbIX
YCTPOWCTB.

rOpI/IT CUHUM: naet onpepgernieHmne
MeCTONONOXEeHNA yCTpOIZCTBa.

Knonka UID:

BkntounTb nnn BoiknounTb nHgukatop UID
MOXXHO ABYMSA cnocobamn — nytem
HaxaTtns Ha kHonky UID Ha naHenu nnu
BbIMOSTHEHMSA KOMaHAbl B KOMaHAHOM
cTpoke unu Beb-uHtepdgerice iBMC.

HaxxmuTe Ha 3Ty KHOMKY, YTOObI BKITHOUYNTb
nnn BbikNounMTb MHAnkatop UID.

YoepxvBanTe 3Ty KHOMNKY B TeveHue 4—6
cekyHa ansa copoca iBMC.

WHankaTtop .
paboTocnocobHoCcTH

["opuT 3eneHbIM: yCTPONCTBO paboTaeT B
LWITATHOM pexume.

MwuraeT kpacHbiM ¢ YactoTon 1
CreHepupoBaH BaXkHbI aBapuiHbIA CUrHarn.

Bepcus 15 (2025-06-30)

Copyright © Huawei Technologies Co., Ltd. 132




OceanStor Dorado cepwuit 8000 V6 u 18000 V6

Bepcus 6.x u V700R001

3 AnmaparHas apXUTeKTypa

Ne

Tuvn

OnucaHue

MwuraeT KpacHbIM ¢ YacTtoTomn 5 Iu:
CreHepupoBaH KPUTUYECKUA aBapUNHbLIN
curHan.

KHonka/vHankaTop
nuTaHusa

MHgukaTop nuTaHns:

[opuT XenTbIM: cepBep HaxoauUTCs B
COCTOSIHUW OXMOAHMS.

opuT 3eneHbIM: NMTaHe cepBepa
BKITHOYEHO.

Mwuraet xenTbiM: 3anyckaeTcs iBMC.

He roput: cepBep He NOAKMIOYEH K
WCTOYHMKY MUTaHUS.

KHonka nutanus:

Korga cepBep BKITHOYEH, HAXKMUTE Ha 3Ty
KHOMKY, 4To6bl BbikNo4MTL OC.

Korga cepBep BKMHOYEH, YAEPXKMBaTE 3Ty
KHOMKY 6 cekyHz, YToObl NPUHYAUTENbHO
BbIKIIOYUTL CEPBEP.

Korga cepBep roToB K BKNIOYEHMIO,
HaXXMUTE Ha 3Ty KHOMKY, YTOObI BKMOYUTD
cepsep.

WHgukaTtop
JNarHOCTUKN
HeucnpaBHOCTEN

---: cepBep paboTaeT B LUTATHOM peXume.

Kop oumnbku: KOMNOHEHT cepBepa
HeWCnpaBeH.

WHgukaTopbl Hannuus
kapT FlexlO (1 n 2)

11 2: yndpamu 1 1 2 oTmMevalTCH KapTbl
Flex]O 1 u 2 cooTBETCTBEHHO.

opuT 3eneHbim: kapTa FlexIO nogknioveHa
npaBuIbHO.

He roput: kapta FlexlO HeucnpasHa nnm
He ucnosnb3yeTcs.

KoMnoHeHTbl Ha 3aaHen naHenum

Ha Puc. 3-118 nokasaHbl KOMNOHEHTbI Ha 3aAHen naHenu moaenu 2280.
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Puc. 3-118 KOMNOHEHTbLI Ha 3aQHEN NaHenm

_ SRRIINIZIIZIIZIIIINNIT | g3aer  lBIRBINiiiiiziiiiiio- 1
IQT—-_-I Tli w5
1 0 9 87 G
1 Mogaynb BBOAa-BbIBOAA 1 2 Mogaynbe BBOAA-BbIBOAA 2
3 Mopgynb BBOAa-BbIBOAA 3 4 "He340 Ans nogkntoyYeHus
6noka nutaHuns

5 Bnok nutaHua (PSU) 6 Kapta FlexIO 2

7 Mopt USB 3.0 8 Mopt VGA

9 lMocnepoBaTenbHbIA NOPT 10 CeTteBoK NopT ynpasneHns
(Serial port) (Management network port)

11 KapTta FlexIO 1 - -

(L] MPYIMEYAHME

e Mopgynu Beoga-BbiBoga 1, 2 1 3 MoryT ObITb AMCKOBLIMU MOZYNSAMU UM MOZYNSAMMA
pacwvpeHus. I3obpaxeHune Bblle NPUBEAEHO UCKITIOYUTENBHO AN CNPaBKy.

e Kaprta FlexIO 1 nnu 2 moxeTt 6biTb kapTon NIC ¢ 4yeTbipbms anekTpuyeckumu noptamm GE.

e Kapra FlexIO 1 unu 2 He nopgaepxunsaeT ropsyyto 3ameHy. B cnyvae HeobxoanmocTu
3aMeHbl KapTbl BbIKIOYUTE CepBep.

Tab6.a. 3-47 [NopTbl Ha 3agHen naHenm

MopT Tun Kon- | OnucaHue
BO
Mopt VGA DB15 1 MogknoyeHne TepmuHana, Hanpuvep
MoHuTOpa nnu KVM.
Mopt USB USB 3.0 |2 MopTel USB cnyxaT ons nogknoyeHns
USB-ycTponcTB K cepBepy.
NMPUMEYAHUE
Mepen nogknioyeHneM BHelwHero USB-ycTporicTBa
y69}:|,VITECb, YTO OHO pa60TaeT B LUTATHOM peXxunme.
Mpu nogkntoveHun HencnpasHoro USB-ycTpoiicTea
cepBep MOXeT paboTaTb HEKOPPEKTHO.
CeteBou nopt | RJ45 1 9710t nopt Ethernet 1000 M6ut/c
ynpasreHus ncnorb3yeTcsa AN YpaBlieHUs CEpBEPOM.
(Management
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MopT Tun Kon- | OnucaHue
BO

network port)

NocnepoBate | RJ45 1 MocnegoBaTenbHbIM NOPT UCMONb3yeTCs B

NbHBIA NOPT Ka4yecTBe CMCTEMHOrO NocrnefoBaTenbHOro

(Serial port) nopta no ymon4yaxuio. lNocnegoBaTtenbHbIN
nopT iIBMC MOXHO HAacTpouTb C MOMOLLBIO
KomaHgHon ctpokn iBMC. 31oT nopt
ncnonb3yeTcs AN OTnagKu.

Onektpuyeckn | RJI45 4/8 LleHTpanbHbLIA Npoueccop Ha MaTepuHCKon

n nopt GE nnate MoXeT NPefoCTaBNATb ANeKTpuyeckme
noptel GE. Yepes age kapTbl FlexlO moxHo
npefocTaBnTb BOCEMb 3NEKTPUYECKUX MOPTOB
GE.

MHe3po onga - 2 OnpegenuTte konu4ecTBo 6NOKOB NUTaHWS B

NOAKMYEHUSA 3aBMCUMOCTU OT hakTudeckux TpedoBaHum 1

Onoka nuTaHus ybeanTechb, YTO HOMMHAmNbHas MOLLHOCTb
GrIOKOB NUTaHWS BbILLE HOMWUHANBLHON
MOLLIHOCTK cepBepa. [Mpu ucnonssoBaHun
ofHoro 6rnoka nUTaHua Ans napameTpa
Predicted PSU Status HeBO3MOXHO
HacTpouTb 3HayeHne Active/Standby B
Beb-mHTepdence iBMC.

MHaukaTopbl Ha 3aaHeN naHenu

Ha Puc. 3-119 nokasaHbl MHAMKaTOpbI Ha 3agHen naHenun mogenn 2280.

Puc. 3-119 VIHgnkaTopbl Ha 3aHen naHenu

II
i

1 Wugunkatop PSU 2 MHankaTop cocTosiHMSA
KaHana cBs3n
anektpuyeckoro nopta GE

3 MHOoukaTop CoCTOsHUSA 4 WugukaTtop UID

nepegaym gaHHbIX
anekTpuyeckoro nopta GE
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nopTa ynpaBreHus

|/|HD,I/IKaT0p COCTOAHUA
KaHalla CBA3M CeTeBOro

6 MHoukaTop COCTOSIHUSA
nepegaym gaHHbIX CETEBOIO
nopTta ynpasneHus

Tab6.a. 3-48 VIHngnkaTopbl Ha 3agHen naHenu

Ne

MHaukaTop

CocTosiHue

1

WMugukatop PSU

rOpVIT 3elieHbIM: BBOA U BbIBOA NMUTAHUA
OCyLLEeCTBINAETCA B LUTATHOM peXunme.

FopuT opaHXeBbIM: BBOA, NUTaHUSA
OCYLLECTBISIETCA B LUTATHOM PeXuMme, HO
nuTaHne He noaaeTcsl U3-3a cpabaTbiBaHNA
3allUMTbl OT Neperpesa, 3alluTbl OT CBEPXTOKA,
3aLLUMTbl OT KOPOTKOrO 3aMblKaHUs, 3aLUTbl OT
nepeHanpsiKeHnst Ha Bbixoae unun c6os apyrmx
KOMMOHEHTOB.

MwraeT 3eneHbiM ¢ yactoTton 1 y;

- BBog nuMTaHMs OCyLLECTBISIETCS B LUTATHOM
pexume, cepBep HaXoAUTCSt B COCTOSTHUK
oXuaaHus.

~ TMepeHanpsixeHVe NN HU3KOE HanpshkeHne
Ha BXxoze.

Mwuraet 3eneHbiM ¢ yactoTton 4 Iy
BbIMOJSTHAETCS OHNTanH-06HOBNEHME NMPOLUNBKU
PSU.

He ropuT: nUTaHne nepeMeHHOro Toka He
nopaetcs.

WHgukaTtop
COCTOSIHWSA KaHana
CBA3n
3NEKTPNYECKoro
nopta GE

rOpI/IT 3eJ1eHbIM: CeTb NOoAKN4YeHa nNpaBUIibHO.
He ropuT: CE€Tb HE NOAKIHOYEHAa.

WHgukaTtop
COCTOSIHUS Nepegayn
OaHHbIX
3NEKTPNYECKoro
nopta GE

MuraeT XenTbIM: OCyLLECTBNAETCA Nepeaada
OaHHbIX.

He roput: gaHHble He nepepaloTcs.

Uuankatop UID

Wnaunkatop UID nomoraeTt naeHtndpumumposaTb 1
HaMTWN yCTPOMCTBO.

He roput: onpeagerieHne MecTonosioXXeHnA
yCTpOIZCTBa HE BbIMNOJIHAETCA.

MwuraeTt CUHUM: YCTPOMCTBO OOHapYy»XeHo, OHO
060Cco6EHO OT APYrMX OOHAPYXEHHbIX
YCTPOWCTB.

I'opMT CUHUM: naeT onpeperieHmne
MEeCTOMNOJI0KEeHUNA yCTpOVICTBa.

Bepcus 15 (2025-06-30)

Copyright © Huawei Technologies Co., Ltd. 136




OceanStor Dorado cepwuit 8000 V6 u 18000 V6
Bepcus 6.x u V700R001 3 AnmaparHas apXUTeKTypa

Ne MupukaTop CocTtosiHue

NMPUMEYAHUE

BkntounTb nnu Boikmtountb nHgnkatop UID MoxHO AByms
crnocobammy — BpYyYHYH HaxaTb kHonky UID nnn
AVNCTaHUMOHHO BbIMNOMHWUTE KOMaHAy B KOMaH4HON CTPOKe

iBMC.
5 WhaukaTtop e [OpUT 3eneHbIM: CeTb NOAKMOYEHa NPaBUIILHO.
COCTOsHUA KaHana ¢ He ropuT: ceTb He NOAKMOYEHa.
CBSI3M CETEBOrO
nopTa ynpaBneHust
6 WhaoukaTtop e Mwuraert xenTbIM: OCyLLECTBNSETCA nepejaya
COCTOSIHMSI Nepeaaym [aHHbIX.
AaHHbIX CETEeBOro ¢ He ropuT: gaHHbIE HE NepeaaroTes.

nopTa ynpasneHus

(2] MPVIMEYAHUE

MogpobHyto MHopMaLmMio 0 KOMNOHeEHTax cbanaHcmpoBaHHo Mogenu 2280 cepeepa TaiShan
200 cm. B pokyMeHTe TaiShan 200 Server User Guide (Model 2280).

3.12 KommyTaTop AaHHbIX (AOMNONMHUTESIbHO)

B gaHHoMm pasaene npuBognUTCA ONMnMcaHne KOMMyTaTopoB AaHHbIX, NCMNOMb3yEeMbIX
ans pobaeneHnst 6riokos KOHTpOnNepoB B LeNAX pacllMpeHna eMKOCTU.

3.12.1 KommyTtatop aaHHbIXx CES8850-SAN (npMmeHUMO K Bepcum
6.1.2 n 6onee no3gHNM BepcUaM)

KommyTaTtopbl AaHHbIX 0GECNeYnBatoT BbICOKYH NMPOMYCKHYK CMOCOGHOCTb U HU3KYHO
3a4epKKy Ans COeAUHEHUsI BIOKOB KOHTPONIIEPOB B LieNsix obMeHa nHdopmauwmeit
ANs yrpaBneHusi U NoTokamu CryXebHbIX AaHHbIX.

KOMMyTaTopr OaHHbIX 00bIYHO MCnonb3yrTCA OAnd coeanHeHna Mmexay HECKONbKUMU
Grnokamu KOHTpO/1IepoB B crieayrwmnx cry4vaax:

e CucTema xpaHeHus ycTaHaBnuBaeTcs BnepBble. [1ogpobHble cxembl
NOAKIMKOYEHNS 1 KOHpUTypaummn cM. B pykosodcmee o ycmaHoeke Ons
COOTBETCTBYIOLLEN MOAENN NpoayKTa.

L4 EMKoOCTb cnctemsl XpaHeHnA yBerinveHa. Ona pacwmpeHna eMmKoCcTu
KOMMNOHEHTOB XpaHUInuLla O6paTI/ITer B LEHTpP TEXHUYECKOUN noanepXxku.

(2] MPYMEYAHME

KomMmyTaTopbl, ncnonb3yemMblie Ansa pacluMpeHnst KOHTposiepa, MoryT ObiTb pasBepHyTbI
TONbKO B MaclLTabmpyemoi ceTu, U He MOryT UCMONb30BaTbCA AN CO30aHNst BHELUHMX
CEepPBUCHbIX CeTen Unu gpyrux uenen.

BHewHun Bng

Ha Puc. 3-120 nokasaH BHELUHWA BUA KOMMYTaTopa AaHHbIX.
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Puc. 3-120 BHelwHWI BUA KOMMYyTaTOpa AaHHbIX

KoHconbHbi nopT Mopt ynpasnenus ETH (RJ45)

Mopr USB LLlecTb NOPTOB ANS NOAKNKYEHHS BEHTUNATOPOB  [1Ba CNOTA ANS NOAKMIOYEHIUS UCTOYHUKA NUTAHNS
BuHT 3a3emnenms |
® W S | I
;| | fg 1] 'z t
W : I
)

[NepenHss CTOPOHA (CO CTOPOHbI

Tpuauatb asa ontuyeckux nopta Ethernet 100GE SFP28/200GE SFP56
Bocemb ontudeckux noptos Ethemet 400GE QSFP-DD
CepuitHblit Homep 060opy st (ESN) u MAC-appec

3apHss CTOpoHa (CO CTOPOHLI NopTa)

YpaBHWBaHIE NOTEHUMANOB (BUHTLI 3a3eMneHus Ans kabens
¢ i OT ¢ pByMS 0

TP MOHTaXHbIX OTBEPCTHAS: CO CTOPOHbI
110pTa /4N MOKTAXHbIX KDOHLLTEIHOB YeTbipe MOHTaXHbIX OTBEPCTHS CO CTOPOHbI UCTOYHUKA

NUTaHNA ANS MOHTaXHbIX KPOHLLTEAHOB

Ilesas cTopoHa

YeTbipe MOHTaXHbIX OTBEPCTUS CO CTOPOHI Tpy MOHTaXHbIX OTBEPCTUS CO CTOPOHLI NOpTa
UCTOYHIKA NUTAHUS NS MOHTAXHBIX KPOHLUTEAHOB NS MOHTaXHbIX KDOHLUTEAHOB

[pasas cTopoHa

UHamkaTopbl

Ha cnegyrowmx pucyHKax mn Tabnunuax nokasaHbl U oNUcaHbl MHOWKAaTOPbI Ha

KOMMYyTaTtope AaHHbIX.
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Puc. 3-121 VlHgukaTopbl Ha KOMMYTaTOPE AaHHbIX (BMA, C3aaM)

3(55995599999395989599999

B IAVA S B EAYE D B TAVE S

Puc. 3-122 VIHankaTopbl Ha KOMMYTaTOpe AaHHbIX (BUA criepeam)

o<

D

SYSO OMST OUA
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Taou. 3-49 iHamkaTopbl

Ne MHouk | HasBaHue LiBeTt u | 3HayeHue

aTop cocToA

Hue

1 SYS NHaunkaTtop He Cuctema He paboTaer.

COCTOSIHUS roput
CUCTEMBI

3eneHbl | Cuctema 3anyckaeTtcs.

a,

ObIcTpO

Muraet

3eneHbl | Cuctema paboTaeT B LUTAaTHOM

", pexnme.

mMeareH

HO

Muraet

KpacHbl | ¢ C6ow 3anycka cUCTEMBI.

W, TOPUT | o  Kak MUHUMYM OMH MOaYMb
nMTaHus He paboTaeT B LUTATHOM
pexume.

e Kak MUHMMYM OOUH MOAynb
BEHTUNATOPOB He paboTaeT B
LUTATHOM pEXnMme.

2 MST WHankaTop He KommyTaTop He nogaepxusaet
Bedyllero/seqn | roput CTEKNpPOBaHMe.

OMOrO B CTeke

3 ID MugukaTtop ID | He Wuankatop ID He ncnonbsyetcs

roput (BBIKMNIOYEH MO YMONYaHMIo).

Cunuin, | MHamkaTtop ID MoXeT BbITb BKIHOYEH

roput WK BbIKMOYEH yAaneHHo, YToobI

NMOMOYb MHXEHEepPaM Ha MecTax HamTn
KOMMyTaTop Ansi 06CnyXnBaHus.

4 - WHankaTtop He KaHnan cBsa3un ¢ nopTom He
CEepBUCHOro roput YCTaHOBMNEH UMW NOPT OTKIIOYEH.
nopta
(ONTUYECKVI 3eneHbl | KaHan cAsu ¢ NOPTOM yCTaHOBIIEH.
nopT n, roput
/ZLPOGEEMOOGE 3eneHbl | MNopT oTNpaBnaeT unu NpuHUMaeT

0GE) ", JaHHble.
Crpenku Muraet
nokasblBatoT
nonoxeHue
NnopToB.
Ctpenka BHM3
yKasbiBaeT
nopT BHM3Y, a
cTpernka BBepx
yKasbiBaet
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Ne MHouk | HasBaHue LiBeTt u | 3HayeHue
aTop cocToA
Hue

nopT BBEPXY.

5 - MHgukaTtop He KaHan cBs3u ¢ nopTom He
CEPBUCHOro roput YCTaHOBMNEH MMM NOPT OTKIIOYEH.
nopta
(ONTUYECKWI 3eneHbl | KaHan casu ¢ NOpPTOM yCTaHOBIIEH.
nopt 400GE) | W, roput
Crpenkw 3eneHbl | MNopT oTnpaBngeT unu NnpuHUMaeT
rnokasblBaloT ", OaHHble.

NnonoXXeHmne MuraeT
nopToB.

Crtpenka BHU3
yKkasbiBaeT

nopT BHU3Y, @
cTpernka BBepx
ykasblBaeT
nopT BBEPXY.

6 L/A WHoukaTop He KaHan cBaau ¢ nopTom He
noprta roput YCTaHOBIEH.
ynpasneHusi
ETH 3eneHbl | KaHan cBsi3M ¢ NOPTOM YCTaHOBIEH.
n, roput

3eneHsbl | [NopT oTnpaBnsdeT unm NnpuHNMaeT
", JaHHble.
mMuraeT

3.12.2 KommyTtatop pgaHHbIX CE8855-32CQ4BQ (npumeHnMo K
Bepcun 6.1.5 n 6onee Nno3aHMM BepcuUsM)

KommyTaTtopbl AaHHbIX 0GeCNeYnBatOT BbICOKYH NPOMYCKHYK CMOCOGHOCTb U HU3KYHO
3a4epXKKy Ans CoeanMHeHUs: BIIOKOB KOHTPOINEPOB B LieNsix o6MeHa nHdopmaumei
ANs ynpaBneHns U NoToKamm CnyxebHbIX AaHHbIX.

KOMMyTaTOpr OaHHbIX 0BbIYHO MCNonb3yTCA OANA coeUHEHNA MeXOY HECKONTbKUMK
Gnokamu KOHTpONNepos B cregyrnwmnx cnyyaax:

e Cucrema xpaHeHuns ycTaHaBnmBaeTcd Bnepsble. [1ogpobHble cxembl
NOAKNIOYEHUS N KOHUIypaumm CM. B pyKo8oOCMae o ycmaHo8Ke Ans
COOTBETCTBYHOLLEN MOAENM NpoadyKTa.

®  EMKOCTb CUCTEMbI XpaHeHUs1 yBenuyeHa. [ns pacluMpeHnsi EMKOCTM
KOMMOHEHTOB XpaHunu1Lla obpaTUTEeCh B LIEHTP TEXHUYECKOWN NoAaEPXKKN.

(2] MPVIMEYAHUE

KoMmMmyTaTopbl, MCnonb3yemMble ANsi pacLUMPEHUs] KOHTpornepa, MoryT ObiTb pa3BepHyThl
TOMNbKO B MacLuTabvpyemon ceTu, 1 He MOryT UCMONb30BaTbCA ANs CO3AaHNSA BHELUHUX
CEPBUCHbIX CETEWN UNK ApYrnx Lenen.
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BHewHun BuAQ

Puc. 3-123 BHewHuii Bug CE8855-32CQ4BQ

3agHsas naHenb (CTopoHa NopToB)

(T NPUMEYAHME

PI/IcyHKVI B AOKYMEeHTEe npuBeaeHbl TONMbKO AA CrpaBKK. dakTUYecKnin BHELLHWI BUA yCTpOVICTB
MOXET OTNNYaTbCA B 3aBUCMMOCTW OT KOHKPETHON MOLENM.
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KoMnoHeHThI

Puc. 3-124 KomnoHeHTbl CE8855-32CQ4BQ
123

LA i LR R
. .
& i ¢ i
. -
. .
.
.
.

OSSN ¢ IO

e

."."a . --rotv.n.
%.-!-!

3aaHsas naHenb (CToOpoHa NopToB)

10 10 11 12 13 13

JleBas naHenb
13 13 11 10 10

[MpaBas naHenb

Ta6.1. 3-50 KomnoHeHTsl CE8855-32CQ4BQ

Ne | KoHcTpyKkums Ne | KoHcTpykuus
1 BuHT 3a3emneHus 2 ESN n MAC-agpec
NPUMEYAHUE

Bbl MoxeTe oTckaHMpoBaTh Kog Ans
npocmoTtpa ESN n MAC-agpeca

KOMMYyTaTopa.
3 KoHcombHbIV nopT 4 MopT ynpaesnexus ETH (RJ-45)
5 MopTt USB 6 [1aTb CNOTOB ANt BEHTUSATOPOB
7 [ea cnota gna moayneun nutaHna | 8 TpuauaTb ABa ONTMYECKMX NopTa

Ethernet 100GE QSFP28
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Ne | KoHcTpykuus Ne | KoHcTpykuus

9 YeTblpe onTuyecknx nopra 10 | Tpu MOHTaXHbIX OTBEPCTUA Ha
Ethernet 200GE QSFP56 CTOpPOHE NOopTOB

11 | OBa cpeaHVUX MOHTaXHbIX 12 | 3asemneHune obopynoBaHus
OTBEPCTMSA AJ1 MOHTaXHbIX BUHT 3a3eMMeHus
KPOHLUTEMHOB NCMOMNb3yeMblil B CLIEHAPUM C

asymsa OT

13 | YeTblpe MOHTaXKHbIX NPOYLUNHbI - -

Ha CTOPOHE UCTOYHMKA MUTaHUS
UHankaTopbl

Puc. 3-125 VHamkatopbl Ha CE8855-32CQ4BQ (Ha ctopoHe nopTa)

oA Huawei CloudEngine

|
3
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Puc. 3-126 iHaukaTtopbl Ha CE8855-32CQ4BQ (Ha cTOpoHe UCTOYHMKA NUTaHUS)

B

CONSOLE

I
=
w

SYSO DO

Tab6a. 3-51 MIHgnkaTopbl

Ne Uupuk | HasBaHue LiBeTt u | 3HauyeHue
aTop cocTosi
Hue
1 SYS NHaunkaTtop 3eneHbl | Cuctema He paboTtaer.
COCTOSIHUA ", HE
cUCTEMBI roput

3eneHbl | Cuctema 3anyckaeTcs.
a,

ObIcTpO
mMuraet

3eneHbl | Cuctema paboTaeT B LUTAaTHOM
", pexnme.

mMensieH
HO
Muraet

KpacHbl | ¢ Cbon 3anycka cucteMmbl.

W, TOPUT | o Kak MUHUMYM OMH MOZYMb

nUTaHUsA He paboTaeT B LUTATHOM
pexume.

e Kak MUHMMYM OAMH MOAYMb
BEHTUIIATOPOB HE paboTaeT B
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Ne MHouk | HasBaHue LiBeTt u | 3HayeHue

atop cocTtoA
Hue
LUTAaTHOM peXnMe.

2 MST MHgukaTtop —, He OTa (hyHKUMA 3apesepBnpoBaHa 1 B
Begywero/seq | roput HacToslLLiee BpeEMSs HE BKIOYEHa.
OMOrO B CTeke

3 ID WHuankatop ID | Cunnin, | MngukaTtop ID He ucnonbayeTca

He (cocTosiHMe No ymMonyaHuio).

roput

Cunnin, | Nngukatop ID MoxeT ObiTb BKMOYEH

roput UIN BbIKMIOYEH YAaneHHo, YTobbl
NOMOYb UHXXEHepaM Ha MecTax HanTu
KoMMyTaTop Ans obcnyxneaHus.

4 - WHankaTtop 3eneHbl | KaHan cBsi3aM ¢ NOpTOM He
CEPBUCHOIO ", He YCTAHOBIEH UMM NOPT OTKIHOYEH.
noprta roput
(onTnueckuin
nopT 100GE) 3eneHbl | KaHan cBsi3M ¢ NOPTOM YCTaHOBIEH.

n, roput

3eneHbl | [NopT oTnpaBnsdeT unm NnpuHNMaeT
", JaHHble.

Muraet

5 - WHankaTtop 3eneHbl | KaHan cBsi3M ¢ NOPTOM He
CEPBUCHOro ", He YCTaHOBINEH UMK NOPT OTKITHOYEH.
nopta roput
(onTryecknin
nopt 3eneHbl | KaHan cBAsu ¢ NOPTOM yCTaHOBIEH.
200GE/100GE | ", roput
) 3eneHbl | [NopT oTnpaBnseT unu NnpUHUMaeT

", JaHHble.
MuraeT

6 L/A MHgukaTtop 3eneHbl | KaHan cBs3m ¢ NOpTOM He
noprta n, He YCTaHOBIEH.
yrnpasneHus roput
ETH

3eneHbl | KaHan cBsi3M ¢ MOPTOM YCTaAHOBIEH.
n, roput

3eneHbl | [NopT oTnpaenseT unu npuHUMaeT
", [JaHHble.

MuraeT
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3.13 Kabenu yctponcrtBa

B cucteme xpaHeHust Ucnonb3yoTcs kabenu nutaHns, kabenu 3asemneHus u
curHanbHble kabenu. B aTom pasgene npueBeaeH BHELHWIA BUA U onucaHbl pyHKUUK U
XapaKTepUCTUKUN pasnnYHbIX kabenen.

3.13.1 Kabenu nutaHus

KaGenu nutaHus Bkno4vatoT kKabenn nMTaHus NoCTOSIHHOIO TOKa, MEPEMEHHOr0 ToKa 1
kabenu nutaHns PDU. OguH koHew, Kabensa nuTaHusa NOAKITIOYaEeTCs K rHe3ay
SMEKTPONUTaHUS CUCTEMbI XPaHEHUS AaHHbIX, OPYron KOHew, kKabens nogknyaeTcs K
BHELUHEMY UCTOYHMKY NMUTaHUS.

Kabenb nuTaHUA NOCTOSIHHOIO TOKAa

Kaxxabih Mogynb NMTaHUSA NOCTOSIHHOIO TOKa OCHALLEH ABYMS Kabenammu nutaHus
nocTtosiHHoro Toka. Ha Puc. 3-127 nokasaH BHELLHUA BUA Kabensd nutaHns
NMOCTOSIHHOIO TOKA.

Puc. 3-127 Kabernb nuTaHust MOCTOSHHOIO ToKa

(2] MPYMEYAHME

MopgkntounTe YepHbIv Kabenb K NONoXUTENBHOMY NOMOCY (+) UCTOYHUKA NUTAHUS, @ CUHUIA
kabenb — K oTpuuaTenbHOMy nortcy (—).

KaGenb nuTaHMsA nepeMeHHOro Toka

Kaxxabii Moaynb NMTaHUSA NepeMEHHOro ToKa OCHaLleH ogHMM kabenem nuTaHus
nepemeHHoro Toka. Ha Puc. 3-128 nokasaH BHeLWHWU BUA kabens nutaHus
nepemMeHHOro Toka.

Puc. 3-128 Kabenb NuTaHnsi NnepeMeHHOoro Toka
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Kabenb nutaHusa PDU

Ecnn wkad ocHawweH 6rnokamu pacnpeaenenms nutanms (PDU), ons nutaHns
YCTPOMNCTB B LWKadpy ucnonbaytotcs kabenu nutaHna PDU. Ha Puc. 3-129 nokasaH
BHELWHM B1A Kabena nutadma PDU.

Puc. 3-129 Kabenb nutadmna PDU

3.13.2 Kabenu 3azemneHus
Kabenu 3asemneHus cnyxat ona 3a3emMneHud yCTpOVICTBa B Lenax 6e3onacHocTu
paboTbl C YCTPONCTBOM.

BHewHuu Bng

Ha Puc. 3-130 nokasaH BHelUHWI B, kabens 3a3zeMneHus.

Puc. 3-130 Kabenb 3azemneHus

\ .

v S

3.13.3 CeTeBble Kabenu

Cuctema xpaHeHu1si B3anMoOeNCTBYET C BHELUHEN CETbIO C MOMOLLbIO CETEBbIX
kabenen. OauH KoHeL, ceTeBoro kabens noaknto4aeTca K CETeBOMY NopTy
ynpaBrieHus, K CETeBOMY MOpTy NpPedoCTaBreHns YCIyr Uin K ApyroMmy ceTeBoMy
NOpTY CUCTEMbI XPaHEHMS, @ APYro KOHEL, MOAKMoYMaeTCsl K CETEBOMY KOMMYTaTopy,
K cepBepy MpUoXeHUA Unn K Apyromy yCTpOMCTBY.

BHewHuu Bng

Ha Puc. 3-131 nokasaH BHeLUHWU BUA, CETEBOro Kabensi.

(L) MPVIMEYAHUE

e [Ina nogknoyveHus K anekTpuyeckum noptam GE ynpaeneHust n TexobcnyxuBaHus
ncnonb3ytoTcst ceTeBble kabenn CAT5 nnu akpaHupoBaHHble ceTeBble kabenu CAT6BA.
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o [Inga nogknoyeHus K anekTpuyeckum noptam GE npegocTtaBneHunst ycnyr Ucnonb3yTca
3KpaHMpoBaHHble ceTeBble kabenu CAT5e unu CAT6A.

e [logpoGHble cBeAeHUsI 0 TUMNax U AnvHe kabenew ons anektpuyeckmx noptos 10GE cMm. B
pasgene Specifications Query.

Puc. 3-131 CeTeBoW kabernb

>,

3.13.4 NocnepoBaTenbHbLIE Kadbenu
nOCHe,D,OBaTeJ'IbeIIZ Kabenb ncnonb3yeTca ana noaknty4eHnda nocnegoBaTteribHOro
nopTta CUCTEMbI XpaHEeHNA K TepMVIHaJ'Iy TeX06CJ'Iy)KI/IBaHI/IF|.

BHewHuu Bng

MocnepnoBaTenbHbI kKabenb UCNONb3yeTca AN NOAKIOYEeHNs nocrneaoBaTeribHOro
nopTa CUCTEMbI XpaHEHUS K MOPTY TepMuHana TeXo6CnyXuBaHus.

Ha ogHom koHuUe nocnegoBaTenbHoro kabensa pasbem RJ-45 nogkntovaercs K
nocnegosaTenbHOMY MOPTY CUCTEMbI XpaHeHUs. Ha apyrom KoHue
nocnegoBarenesHoro kabensa pasbem DB-9 nogkntoyaeTcs K NopTy Ha TepMuHane
TexobcnyxmBaHus.

Ha Puc. 3-132 nokasaH BHeLUHWI BUA NOCneaoBaTenbHOro kabens.

Puc. 3-132 NocnenoBaTenbHbI Kabernb

N

KoHcTpyKuMs

Ha Puc. 3-133 nokasaHa KOHCTPYKUMSI NocrneaoBaTenbHOro kabens.
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Puc. 3-133 KoHCTpyKUmMsa nocnegosaTtenbHOro kabens

Pasbem D-tuna

(9-KOHTaKTHbIN,

LWITbIPLKOBbIV) Pasbem ceTeBoro nopra
OTukeTKa (8-KOHTaKTHbIN,

i i;r;mf%«@

. — = "o

Mos. 9 1 [—I'Ioa. 5

Pa3Boagka KOHTakToOB

B Tabn. 3-52 npuBognTcs onncaHue pa3BoAKN KOHTAKTOB MNocrieqoBaTerisHoro
kabend.

Ta6J1. 3-52 Pa3Boaka KOHTaKTOB nocreaoBaTenbHoro kabens

X1 (DB9) X2 (RJ45) CurHan

8 1 CTS (Clear to Send)

6 2 DSR (Data Set Ready)

2 3 RXD (Receive Data)

5 4 GND

5 5 GND

3 6 TXD (Transmit Data)

4 7 DTR (Data Terminal
Ready)

7 8 RTS (Request to Send)

3.13.5 Kabenu Mini SAS HD

Kabenun Mini SAS HD ncnonbaytoTcsa onst Nogkto4YeH st NOPTOB paclunMpeHns. ITo
MOryT ObITb KaK aneKkTpuyeckme, Tak u onTu4eckue kabdenu.

(2] MPUMEYAHME

e VlHdopmaumio 0 AnMHe aneKkTpuyecknx n ontudeckmx kabenen Mini SAS HD cm. B pasgene
Specifications Query.

e Ontuyeckune kabenu Mini SAS HD vcnonb3ytoTcsa Anst NOAKTYEHUS YCTPONCTB Ha
paccTosHUW, HaNpPUMep ANs OpraHM3auumn CoeanHEHUN Mexay WKadamu.

e OnTtuyecknit pasbem ontudeckoro kabens Mini SAS HD co BCTpoeHHbIM MogynemM
OMTO3MEKTPOHHOIO Npeobpas3oBaHNs NPEAOCTABNSAET MEKTPUYECKME NOPThI.
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3.13.5.1 Anektpunyeckume kadenu Mini SAS HD

OnekTpnyeckne kabenu Mini SAS HD ncnonbaylotca ang nogkntodeHns 6rnoka
KOHTPOMNepoB K BNOKy ANCKOB, NOAAepKMBatOLLEMY UHTEpdeic SAS, nnm
NOAKITIOYEHNS ABYX BITOKOB OUCKOB, NOAAEPKMBaOLWMNX UHTEpPdenc SAS.

(2] MPVIMEYAHUE

MHdopmaumio o anvHe anektpuyecknx kadenen Mini SAS HD cm. B pa3gene Specifications
Query.

Ha Puc. 3-134 nokasaH BHELUHWU BUA anekTpuyeckoro kabens Mini SAS HD.

Puc. 3-134 Onektpuyecknin kabenb Mini SAS HD

3.13.5.2 OnTnueckue kabenu Mini SAS HD

OnTuyeckne kabenm Mini SAS HD ncnonb3ytoTcst Ansa NogkntoydeHns érnoka
KOHTpOnnepoB K 610Ky AMCKOB, nogaepkusatoemMy nHtepdenc SAS, nnum
NnoakntoyeHnsa aByx GNOKOB ANCKOB, NOAAEPXMBaKOLNX MHTepdenc SAS.

(2] MPVMEYAHME
MHdopmaumio o anuHe ontudeckux kabener Mini SAS HD cm. B pasgene Specifications Query.

Ha Puc. 3-135 nokasaH BHelWHM B ontu4deckoro kabens Mini SAS HD.
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Puc. 3-135 Ontuyeckuin kabenb Mini SAS HD

(] NPVIMEYARVE

OnTtuyeckun kabenb Mini SAS HD otnnyaercst OT ONTOBOSIOKOHHOIO Kabens UCKMYMTENBHO
pasbemom. O6BA3Ky onTnyecknx kabenen Mini SAS HD MOXHO BbIMONMHATbL TOYHO TakK Xe, Kak
06BA3KYy ONTOBONMOKOHHBIX Kabenein. MNogpobHyto nHgopmaumio cm. B pasgene «Cable Routing
and Bundling Basics» pykoBoacTtea General Cable Operation Guide

3.13.6 ONTOBONOKOHHbIE Kabenu

CBA3b Mexay CUCTEMOMN XpaHeHUs AaHHbIX U koMmMmyTaTtopamu Fibre Channel
OCYLLECTBMSIETCS C MOMOLLIbHO ONTOBOSOKOHHbIX kabenen. OanH KoHel
OMNTOBOMNOKOHHOIO Kabens nogknioyaeTcs K MHTepgencHoOMy MOAYII0 CUCTEMBI
XpaHeHusd, a apyrov koHewl, — K kommyTaTtopy Fibre Channel unu k cepsepy
npunoxeHun. Ha o6omx kKoHLAax ONTOBONOKOHHOIO kKabensi MCNomMb3yHTCHA pasbeMbl
LC.

Ha Puc. 3-136 nokasaH BHeLUHUI BUA ONTOBONIOKOHHOTO kabens.

(1 NPUMEYAHME

e [pu nogkniodyeHun kabenu BeIbMpPalOTCA B COOTBETCTBUM C TPebOBaHMAMM Ha 06bekTe 1
MHdOpMaUmen Ha Apnbike.

e [logpoGHyto nHpopmaLmio 06 0bBsike kabenen cm. B pasgene «Cable Routing and
Bundling Basics» pykosoacTtea General Cable Operation Guide.

Bepcus 15 (2025-06-30) Copyright © Huawei Technologies Co., Ltd. 152


https://support.huawei.com/enterprise/en/doc/EDOC1100140590
https://support.huawei.com/enterprise/en/doc/EDOC1100140590

OceanStor Dorado cepwuit 8000 V6 u 18000 V6
Bepcus 6.x 1 V700R001 3 AnmmaparHasi apXHTEKTypa

Puc. 3-136 ONTOBONOKOHHbLIE Kabenu

3.13.7 Kabenu QSFP28 100G

Kabenb 100G QSFP28 ncnonb3yetcsa aAns NogknioyYeHns HECKOIbKMX BNOKOB
KOHTPOINEPOB UMW MHTENMEKTYanbHbIX OIIOKOB ANCKOB.

(1 NPUMEYAHME

MHdopmaumio o Tunax n anvHe kabenen cm. B pasaene «Type and length of back-end cables»
Ha cTpaHuue Specifications Query.

Ha Pwuc. 3-137 nokasaH BHewHun Bua kabensa QSFP28 100G.
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Puc. 3-137 Kabenb QSFP28
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ApXuTeKkTypa nporpamMmmMHoOro
obecne4vyeHus

MporpaMmMHoe oGecnedeHne CUCTEMbI XpaHEHMS! YNPaBIsieT YCTPOMNCTBaMMN XpaHEHWS!
N XPaHSALWMUMUCS Ha HUX AaHHBIMM, a Takke NoadepKMBaeT cepBepbl NPUMOXeHWUI B
onepauuax ¢ AaHHbIMU.

MakeT nporpaMMHOro obecneyeHnst, NPeqoCTaBsiEMbIi CUCTEMOI XpaHEHUS
OceanStor Dorado, coctouT 13 nporpaMMHoOro obecneyeHusi, paboratoLLero B
cnctemMme XxpaHeHua gaHHbIX, Ha TepMUHane TeXO6CJ'Iy)KVIBaHI/IF| N Ha cepBepe
NPUNOXEHUA. TN TPU BUAA NPOrpaMMHOro obecrneveHns, B3aMMogencTBys Apyr ¢
OPYrom, BbIMOSHAT MHTENNEKTYanbHble, 3dEKTUBHbIE N 3KOHOMUYHbLIE NPOLECCHI
XpaHeHUs1, pe3epPBHOIO KONMUPOBaHUS 1 aBapMMHOrO BOCCTAHOBIEHMS.

Ha Pwuc. 4-1 nokasaHa apxuTekTypa NporpaMMHOro oGecneyeHunst cUcTeMbl XpaHeHUs
AaHHbIX.
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4 ApxuTeKTypa IporpaMMHOI0 00ecredeH st

Puc. 4-1 ApxutekTypa nporpaMMHOro 06ecnevyeHnsi CUCTEMbl XPaHEHUS AaHHbIX

MporpammHoe obecneveHue, MporpammHoe obecneveHue,
paboTalLiee Ha TepMUHane paboTawuiee Ha cepeepe
TexoGenykuBaHus NPUNOXeHNIA
__________________ -
‘ SmartKit ‘ ‘ QOceansStor BCManager |

‘ DME IQ (eService) ‘

YpoeeHb OC xocTa ynpasneHus

YpoeeHe OC xocta SAN/CIFS/NFS/S3/

| |
[ |
[ |
\ ‘ UltraPath | :
{ |
[ HTTP/FTP :

CeteBon nopt

MporpammHoe o6ecneyeHue,

ynpaeneHua/ Kananel Fibre

nocnegosaTensHbIiA paBoTalowee 8 cucteme Channel/IP

nopt XpaHeHus
[ =
| : Mporpammuoe o6ecneveHme ynpaeneHusa pyHKUUAMKN ynpasneHuns ‘ :
: | | OceansStor DeviceManager l l SNMP ‘ | CLI ‘ ‘ Syslog ‘ } |

ynpaeneHun GasosbiMu

MporpammHoe obecneyeHne ynpasneHms I
[OMNOMHUTENBHBIMK YHKL UMK

Mogy Nb y Npae NeHus Tomamn
hafnNoE OW CUCTEMB!

| (| |
| |
| DYHKLHUAMK : | |
: [ Kaww ‘ Myn [ : ‘ HyperSnap H HyperReplication ‘ HyperClone | :

| |
: scsl RAID l: ‘ Abperoicl H HyperMetro ” SmartThin ||

| |
: | : | SmartVirtualization H SmartDedupe u SmartCompression | |
| Pannos bie Ynpagnerve : | |
| | TReTere reora il ‘ SmartQoS H SmartMigration H HyperMetro-Inner | |
| | |
| : | | :
l |

| |

B Tabn. 4-1 npnBoanTCs onncaHne apxXuTekTypbl NPOrpaMMHOro obecnevyeHuns
CUCTEMbBI XpaHEHUs AaHHbIX.

Taou. 4-1 ApxuTekTypa nporpammMHoOro obecnedeHnst CUCTEMbl XPaHEHNST AaHHbIX

MporpammHoe PyHKUMA
obecneyeHue
Tabn. 4-2 B cucteme xpaHeHus ncnonb3yeTcsa onepaumMoHHasi cuctema

paspaboTkm Huawei (OceanStor OS), koTopas cocTouT 13
crnefyroLwmx KOMMOHEHTOB:

e BbasoBoe nporpaMMHoe obecnevyeHne obecneumBaeT
6asoBble DYHKUUM XpaHEHUS U JOCTyna.

e [lononHuTenbHOe NporpammHoe obecneyeHne
npeaocTaBnaeT pacluMpeHHble PYHKLUUK, Takne Kak
pe3epBHOe KONMMPOBaHWe, aBapuiiHOe BOCCTaHOBMEHME U
ONTUMM3ALMIO NPON3BOANTENBHOCTH.

e YnpasnsoLiee nporpamMHoe obecrneyeHne npeaocTasnset
YTUNUTBLI yNpaBneHus Ans CUCTeMbl XpaHEHUS AaHHbIX.

e Appo OceanStor OS ynpasnseT annapaTHon nnaTgopmom
n obecnevnBaeT paboTy NporpaMmm XpaHeHus.
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MporpammHoe DyHKLUMA
obecneyeHue
Tabn. 4-3 KoHdurypauums n obcnyxmBaHne CUCTEMbI XPaHEHUS.
MporpammHoe obecneveHne BkntodaetT SmartKit u DME 1Q.
Tabn. 4-4 ObecneymBaeT B3aMMOLENCTBNE CepBEpPa NPUINOXKEHUI C

cuctemon xpaHeHnusi. MporpamMmmHoe obecnedeHne BKNoYaeT
OceanStor BCManager n UltraPath.

B Tabn. 4-2 npuBeaeHo onncaHne nporpaMmMHoro obecneyeHus, paboTaroLLero B
cUCTEME XpaHeHUs.

Tabu1. 4-2 MNMporpaMmmHoe obecneveHne, paboTatoLLee B CUCTEME XpaHEHUS

HanmeHoBa
Hue nakeTa
no

lNMporpammHoe
obecnevyeHne

PYyHKLUA

Appo
OceanStor
oS

MepcoHanbHas HacTpolika Ha 6ase EulerOS,
ncnonb3yeTcsa Ans ynpaBneHus annapaTtHon
nnaTtdgopmon n obecnedeHnsi paboTbl
nporpamm XpaHeHus1.

YnpasnsoLy
ee
nporpammMHo
e
obecneyeHu
e

OceansStor
DeviceManager

OceanStor DeviceManager npeacrasnset
cobon NHTerpmpoBaHHyo nnaTgopmy
ynpaBieHnsa XpaHeHneM AaHHbIX,
pa3paboTaHHyto komnaHuen Huawei.
Mnatdopma obecneunBaeT NnpocToe
KOH(UIryprpoBaHue, ynpasneHune n
TexHu4eckoe obCnyxmBaHue yCTponcTs
XpaHEHWsI AaHHbIX.

SNMPa.b

Cunctema xpaHeHnst MOXeT
B3aMMOeNcTBOBaTb CO CTOPOHHUMU
nporpammamm ynpasneHus Yepes NpoToKon
SNMP u npegocTtaBnsaTe PYHKLMM CTOPOHHUX
nporpamMmm xpaHeHus vYepes nHtepdenc MIB.
B HacTosLwee Bpemsi MHOrMe nporpaMmmel
CEeTeBOro ynpasneHns noaaepXxmnsatoT
npotokon SNMP. lNonb3oBatenu MoryT
BblbpaTb NporpaMmmHoe obecneyeHue,
Hanbonee NofnHoO oTBevaroLlee Nx
TpeboBaHUAM.

CLIc

Cunctema xpaHeHuns nogaepxvsaeT
yrnpasfeHne 1 HacTPOKMKYy Ha OCHOBE
komaHgHon ctpoku (CLI). NMonb3oBaTtenu
MOTYT MOAKMNKYATLCHA K CUCTEME XPaHEeHUs
yepes nocnegoBaTenbHbIN NOPT UM CETEBON
nopT ynpaenexus (nocpeactsom SSH),
NCMNonb3ys TepMMHarnbsHoOe NporpaMmMHoe
obecneyeHne CTOPOHHUX NPOU3BOANTENEN, U
yNpaBnsiTb CUCTEMOW XpaHeHuns yepe3 CLI.
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HanmeHoBa | [NMporpammHoe DYHKLUUSA
Hue naketa | obecneyeHue
no
Syslog Cuctema xpaHeHust MOXeT OTNpaBNATb
NMHpopmauuio 06 aBapuiHbIX CUrHanax
TpeTbum nuuam. NporpammHoe obecneyeHme
Syslog ncnonbayetcs Angd Nony4eHus 1
COXpaHeHWs1 Takon MHopmauumn.
Monb3oBaTenu moryT BbIOpaTh noaxoasilee
nporpammHoe obecneveHune Syslog ucxogs
n3 TpeboBaHuit 06BbEKTA.
Basosoe MporpammHbIn Mogynb yrnpaBnsieT COCTOAHUEM KOMaHL
nporpammHo | moaynb SCSI SCSI, otnpasngeT, npeobpasyeT u
e obpabatbiBaeT komaHg SCSI.
obecneyeHn
e MporpamMmmHbIn Mogaynb oGecneynBaeT BbICOKYHO
moaynb RAID NPOM3BOANTENBHOCTb, OOMbLUYID EMKOCTb U
BbICOKYIO HaIEXKHOCTb XpaHeHNs nyTem
hparmeHTauumn 1 pe3epBuUpOBaHNS AaHHbIX.
LUnpoknin aManasoH npeaocTaBnsiemMbix
ypoBHen RAID obecneunBaeT HageXHOCTb
XpaHeHusi pa3HOPOOHbIX AaHHbIX U
NPOM3BOAUTENBHOCTL AOCTYNA K HAM.
MNporpaMmmHbIN Mogaynb normyeckn o6begnMHAET OUCKU U3
MOAYINb pecypcoB | pasHbiX GrIOKOB AUCKOB B Myrbl pecypcoB
XpaHeHus XpaHeHus ANnS npefocTaBreHns pecypcos
XpaHeHust AaHHbIX YCnyr.
lMporpaMmHebIn Mopaynb ncnonb3yeT HebonbLIoe
Moayrnb NMPOCTPaHCTBO BbICOKOCKOPOCTHOW NamMsATv B
KaLL-naMsaTu KauyecTBe BydepHOro NpocTpaHCcTBa C Lienbio
NOBbILLEHNS NPOU3BOANUTENBHOCTU CUCTEMBI.
OH B OCHOBHOM MCMOMNb3yeTca Ans
K3LLUMPOBaHUA AaHHbIX.
Mogynb lMpepocTaBnsaeT OYHKUMM COBMECTHOIO
hannosoro NCMNOMb30BaHUA U pe3epBHOro KOMMpoBaHNS
npoTokona hannoBbIX CUCTEM.
Mogaynb MpepocTaBnsaeT PyHKUMIO yNpaBrieHns
yrnpaBneHus KBOTaMu AN COBMECTHOMO UCMOSb30BaHuWs
KBOTamMu annoson cuctemsl. COBMECTHO
ncnonb3dyemasi pannosasd cuctema
NO3BONSET yKaszaTb MakCuMarnsHO JOCTYMNHYIO
€MKOCTb XpaHeHus Ans onpeaerieHHoro
KaTanora.
Moaynb OcyLecTBnsAeT BUpTYyanM3mpoBaHHoOe
ynpaBneHus yrnpaBneHne Ha OCHOBE TOMOB.
ToMamu pannoson
CUCTEMbI
HOononHuten | MNporpamMmmHbIn Mogaynb npegocTtasnseT yHKUUn
bHOE Moaynb MIHOBEHHbIX CHUMKOB. MrHOBEHHbIN CHUMOK
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HanmeHoBa | [NMporpammHoe DYHKLUUSA
Hue naketa | obecneyeHue
no
nporpammHo | HyperSnap npegoctaBnsaeT obpas MCXOOHbIX AaHHbIX, a
e He UX MOJSTHYI0 PU3NYECKYIO KOMKUIO, U
obecneyeHu onpenensieT MecTtonoroXxeHne obpasa no
e Tabnuue cooTBETCTBUA.

lMNporpaMmmHbIN
Moaynb
HyperReplication

[aHHbI MOAYNb BbINOMHAET OYHKUUIO
yaaneHHon pennuvkaumn. YaaneHHas
pennukaumst co3gaeT AOCTyMNHble AyonvKaThbl
AaHHbIX NPaKTU4eCcKN B pearibHOM BPEMEHN B
CUCTEME XpPaHEHUs1, PaCrONOXEeHHOM B
Apyrom pervoHe. ybnukaTt MoXHO
ncnonb3oBaTb MrHOBEHHO 6e3 onepauui
BOCCTaHOBJIEHMS OaHHbIX, obecneuynBas Tem
caMblM MakcUMarnbHY HENPEpPbLIBHOCTb
06Cny>XMBaHNSt U OOCTYNHOCTb AaHHbIX.
pynna cooTBeTCTBMSA AaHHLIX NO3BONSET
OCYLLECTBNATb rPynnoBoe ynpasreHne
3agavamu yganeHHon pennukaumun. Jlrobas
onepauusi, BbiNofHsaemas B rpynne
COOTBETCTBUSA, MPUMEHSIETCS K 3a4a4am
yOarneHHoWn pennukaumm B 3Tou rpynne.
Taknm obpasom obecnednBaeTcs
COOTBETCTBME AaHHbIX BO BCEX 3aJa4ax
yAaneHHon pennmkauum.

lNporpaMmHbIN
MoAaynb
HyperClone

Mopaynb npegocTtaBnseT OyHKUUIO
knoHmposaHua. PyHkuua HyperClone
co3gaet husnyeckne pesepBHbIe Konum
NCXOOHbIX AaHHbIX B FIOKaNbLHON cucteme
xpaHeHus. OHa nogaepxusaeT
WNHKPEMEHTHYIO CUHXPOHU3aLUMIo, obpaTHyto
CUMHXPOHM3ALLMIO U FPYMNbl COOTBETCTBUSA, a
TaKke No3BoNseT KONMPoBaTh AaHHbIE
MexXay pasnuyHbiMu 6rokamy KOHTPOMIepos
unn gomeHamu AMckos, obecnevmsas
OOCTYMHOCTb NOKarbHbIX AaHHbIX.

lMNporpaMmHbIN
MoAaynb
HyperMetro

Mogaynb npegoctaBnseT yHKLnn
HyperMetro. HyperMetro obecneunBaeT
CVMHXPOHM3aLMIO JAHHBIX B PEXMME
peanbHOro BpeMeHu 1 JOCTyn Mexay AByMS
CMCTEMaMM XpaHEHUS OaHHbIX, NOBbILLASA
3(ppeKkTUBHOCTb MCMOMNb30BaHNA PECYPCOB.
[Mpn HEBO3MOXXHOCTW MOMNYYNTb JOCTYN K
AaHHbIM pyHKkunsa HyperMetro HesameTHO
ANd nonb30oBaTens nepeknioYaeT ycnyru,
obecneymBast 6e30MacHOCTb AaHHbIX U
BGecnepeborHOCTb 06CYXMBaHNS.

lMporpamMmmHbIn
Moaynb
HyperMetro-Inner

Mogaynb npegoctaBnseT yHKLUn
HyperMetro-Inner. ®yHkuna
HyperMetro-Inner ncnonbsyet
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HanmeHoBa | MporpammHoe DyHKUMA
HUe nakeTta obecnevyeHune
no

npenmyLLecTBa HeNpPepbIBHOrO
3epKanMpoBaHus, rnodanbHOro BHYTPEHHEro
obMeHa pecypcamu 1 Tpex Konui kawa. IT1o
MoO3BOSISIET € BblAEPKMUBATb
nocrnegoBaTerbHbIA 0TKa3 CeMU U3 BOCbMMU
KOHTPONNEPOB, OAHOBPEMEHHbIN OTKa3 ABYX
KOHTPONNEPOR U BbIXOA U3 CTPOSt O4HOro
GrioKa KOHTPOMNNEPOB B CETUN C BOCEMbIO
KOHTponnepamu.

lMporpaMmHebIn
mogynb HyperCDP

®yHkuns HyperCDP obecneumBaet
HenpepbIBHYIO 3alMTy AaHHbIX, CO34aBasi Ha
YCTpPOWCTBax XpaHeHUs1 bornee NnoTHble
TOYKN BOCCTAHOBMEHMS C 3aLLUTHBIM
WMHTEPBanoM B HECKOMbKO CEKyHA,.

lMporpaMmHebIn
moaynb SmartQoS

Mogaynb npegocTtaBnseT PyHKUNI0
SmartQoS. SmartQoS koHTponupyeT
NPOM3BOAUTENBHOCTb XPaAHEHUS AaHHbIX
Heckonbkux LUN, a Takke obecneunBaet
npuopuTeT Kayectea obcnyxmnBanuns (QoS)
KPUTUYECKN BaXKHBIX MPUMOXEHNIA.

MporpaMmHsbIn
mMoaynb SmartThin

Mogaynb npegocTtaBnseT PyHKUMIo
SmartThin. SmartThin obecneuynsaeTt
BbleneHne eMKOCTI No TpeboBaHMIo.
®yHKUMS pacnpegensieT cBOOOAHbIE EMKOCTU
XpaHeHusi cepBepaM NPUNOXEHWI COrnacHo
KBOTaM M UCKIMIOYMTENBHO MO TpeboBaHuio,
obecneunBas onTMManbHoOe Ucnonb3oBaHne
PECYPCOB XpaHEeHus.

MporpaMmHsbIn
Moayrb
SmartMigration

Mogaynb npegocTtaBnseT PyHKUMIO
SmartMigration. SmartMigration
OCYLLLeCTBNSAET NPO3payHbIi NEPEHOC yCryr ¢
ncxogHoro LUN Ha uenesoi LUN 6e3
npepbiBaHnga obcnyxmnsaHumsa xocra. Nocne
yero obcnyxmnBaHne NpoaomKaeT Lenesomn
LUN, 3ameHuB ncxogHbin LUN.

lNporpaMmHbIN
MoAaynb
SmartVirtualization

MpepoctaBnseT yHKLUIO
SmartVirtualization. C nomoLubto
SmartVirtualization nokanbHas cuctema
XpaHEHWs1 AaHHbIX LLEHTPanM3oBaHHO
yrnpaBnsieT pecypcamm CTOPOHHUX CUCTEM
XpaHeHWs1, ynpoLlas npoLecc ynpasneHus u
CHWXas 3aTpaTbl Ha obcnyxnBaHue.

lMporpamMmmHbIn
Moaynb
SmartDedupe n
SmartCompression

Mopaynb obGecneyvBaeT geaynnmkauuo u
coxaTue aaHHbIX. PyHKUMA Aeoynnukauum
ncrnonb3yeTcs ANS aHanusa u yaaneHus
MOBTOPSIOLLNXCS AAaHHbIX B CUCTEME
XpaHeHus. PyHKLUMSA cxaTus Ucrnorb3yeTcs
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no

HanmeHoBa | lMporpammHoe PYyHKLUSA
HMe naketa | obecne4vyeHue

Ona ymeHbLlleHuna npocTpaHCTBa XpaHeHud,
3aHATOro AaHHbIMU.

a: [pocTon NpoToKoN ynpaBneHns CeTbio
b: UTF-8 ncnonb3yetcs Ansg KOANPOBKN CUMBOJIOB.
c: uTepdenc komaHgHON CTPOKK

B Tabn. 4-3 npuBeaeHo onucaHne nporpaMMHoro obecneveHus, pabortaroLwero Ha
TepMuHane TexobcnyxmBaHums.

Ta6J1. 4-3 MNMporpamMmmHoe obecneveHne, paboTatoLlee Ha TepMUHaNe TEXOOCNyX1BaHUS

MporpammHoe PyHKLUMA
obecneyeHue
SmartKit SmartKit npegHasHaveH ona BHeapeHus, 06CnyXnBaHus u

MOZEepHU3aLumM YCTPONCTB CEPBUCHBIMU NHXEHEPAMU U
WHXEHepamu No 3KCrnyaTaumum n TeXobCnyXnBaHuio.

DME IQ DME 1Q aBnsieTca nporpammHbIM obecnedeHmem s
ANCTaHUMOHHOro o6CnyXnBaHNs 1 ynpasreHns, KoTopoe
npeaHa3Ha4YeHo Anst MOHUTOPUHIa 1 NPOBEPKN YCTPOWCTB, a
Tarke ANg nepefayn asapumniHon MHGopMaLmu.

B Tabn. 4-4 npnBegeHo onucaHne NnporpaMmMHoOro obecne4yeHus, pabortaroLlero Ha

cepBepe NPUINOXEHUN.

Ta6a. 4-4 MporpammHoe obecrneyeHune, paboTatoLiee Ha cepeepe NpUIOKEHNUI

MporpammHoe
obecne4yeHue

PyHKUMA

OceanStor
BCManager

Mporpamma obecneyvmBaeT 3alWnTy U aBapuimiHoe
BOCCTaHOBIMNEHWE JaHHbIX AMNs CEPBEPOB NPUMOXEHWUNA,
Ncnonb3ys Ans 3TOro AONOMHUTENbHbIE (PYHKLNN CUCTEMBI
XpaHeHWs faHHbIX (ACMHXPOHHAaA yaaneHHasa pennukaums u
MrHOBEHHbI CHUMOK). [laHHoe O yeHTpanm3oBaHHO
ynpaenseT TpeboBaHMAMM K 3aLUUTe 1 aBapunHOMy
BOCCTAHOBMNEHWIO AaHHbIX MeXady cucteMamu XpaHeHus v
cepBepamMu NpUITOXKEHNN.

UltraPath

310 nporpamma-gpanBep CUCTEMbI XPaHEHWS OAHHbIX,
KOTopas ycTaHaBnuBaeTCs Ha cepBepax npunoxeHun. Mpu
HanMyun HECKOIbKMX KaHanoB nepegady AaHHbIX Mexay
CcepBepOM NMpUNoXeHun n cuctemon xpaHenus UltraPath
BblGMpaeT onTuMarnbeHbIA KaHan ans 4ocTyna cepsepa
NPUNOXEHUIN K cucteMe xpaHeHus aaHHbiX. UltraPath
npegocTaBnseT NpocToe 1 apdeKkTUBHOE peLleHre Ans
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MporpammHoe PyHKUMA
obecneyeHue

ynpaBreHus kaHanamu, KotTopoe obecrneymBaeT
HaOeXHOCTb Nepeaayn AaHHbIX U BbICOKUIA YPOBEHb
6e3onacHOCTM KaHana.
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XapakTepuCcTUKM NpoayKTa

AnnapaTHble U NporpamMmMHbIe XapakTepUCTUKM NPOAYyKTa CM. B pa3aene
Specifications Query.
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TpeboBaHUA K cpeaie YCTaHOBKMU

B gaHHbIN pasgen BkNoyveHbl TpeboBaHMs K TeMnepaType, BIaXXHOCTU, COAEPXKaHUIo
3arpsIsHSAOLWNX YacTuUL M KOHLIEHTPaLMK arpeccuBHbIX BELLECTB B aTMOocdepe,
TENMOOTBOAY W YPOBHIO LLYMA.

6.1

[MapameTphbl oKpyKatoLen cpeqpbl

6.2 3arpsasHsawLLMe BeLlecTBa

6.1 NapameTpbl OKpyXaroLen cpeabl

TpeboBaHus k cpeae ycTaHOBKM AN obecneyeHns Hagnexawen paboTbl CUCTEMBI
XpaHeHus AaHHbIX CM. B pasgene Specifications Query.

TennootBon

TennooTBoa B cuctemMax XpaHeHnA oCyLllecTBnAeTCd cneayruimm o6pa30M.

Briok kKoHTponnepos

XonogHblIi BO3ayX NOCTyNaeT Yepes nepeaHve BEHTUMSALMOHHbIE OTBEPCTUS B
6noke koHTponnepos. Mocne paccemBaHus Tenna UHTEPENnCHbIX Moaynen,
KOHTpOMnepoB, Moaynein nutaHus, guckos 1 BBU Bo3ayx BbinyckaeTcs Yepes
3aHNE BEHTUNSLMOHHbIE OTBEPCTUS.. BNOK KOHTPONNepoB AMHAaMUYECKU
perynmpyeTt CKOpoCTb BpaLLeHWs BEHTUNSTOPOB B 3aBUCMMOCTUN OT pabouei
TemMnepartypbl CUCTEMbl XPaHEHWS AaHHbIX.

Bnok auckos (Disk enclosure)

XonoaHbIM BO34yX NOCTyNaeT Yepes nepeaHne BEHTUNSALMOHHbIE OTBEPCTUS B
6noke guckos. [ocne paccenBaHusa Tenna Moaynen NUTaHus, AMCKOB U MoAaynen
pacLUMpeHNs ropsaYvmii BO34yX BbIBOOUTCA Yepe3 BEHTUNALMOHHbIE OTBEPCTUS Ha
3agHen naHenun mogynemn NUTaHna Unu Yepes 3agHne BEHTUMSALMOHHbIE
oTBepcTus. bnok gnckoB gMHaMUYECKM PerynupyeT CKOpPOCTb BpaLleHus
BEHTUNATOPOB B 3aBUCMMOCTU OT paboyen TeMmnepaTtypbl CUCTEMbI XpPaHEHUS
OaHHbIX.

Ons ynyduweHua TGXO6CJ'Iy>KVIBaHVI9|, BEHTUNALNN N OTBOAA Ternia CUCTEMbI XPaHEHUA,
yCTaHaBJ'IVIBaeMOVI B UJKaCb, O6paTVITe BHMMaHue Ha crneayrowme MOMEHTbI:
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[ns obecnevyeHns 6ecnepebonHON BEHTUNALMM WKad AomKeH HaxoanTbcs Ha
pacctosiHin He MeHee 100 cM OT CTeH annapaTHOM KOMHaTbl U Ha PacCTOSIHUU He
meHee 120 cm oT Opyrvx WKadgoB, KOTOPbIE HAXOAATCS cnepean Unu c3aaw.

[nsa nogaepXkn cBo604HOM LIMPKYNSALMM BO3ayxa Mexay LkadoM 1 annapaTHOM
KOMHaTOM B LWKady He AoMycKaeTCca Hannyme 3aMKHYTOro npocTtpaHcTea. Hag u
nog, KaxablM yCTPONCTBOM HeobxoAnMo oCTaBUTb CBOBOAHOE NPOCTPAHCTBO
BoicoTon 1 U (44,45 mm).

[nNCcKM 1 BEHTUNATOPbLI, 0COOEHHO BEHTUNATOPLI, BO BpeMsi paboTbl n3gatot wym. Mo
Mepe NOoBbILLEHNA TEMMNEpPaTypPbl CKOPOCTb BPaLLEHUS BEHTUNATOPOB pacTeT, paBHO
Kak 1 wyM. NMoatomMy LyM, co3gaBaeMblii CUCTEMOWN XPaHEHNS, CBA3aH C
TemnepaTypon okpyxatoLien cpeabl. PakTnyeckme ypoBHM LWyMa, cO30aBaemMoro BO
BpeMsi paboTbl, 3aBUCAT OT KOHPUIypaLUmn CUCTEMBI, HAarpy3ku 1 TeMneparypbl
OKpy>KatoLen cpegbl.

Ovcku

SSD-gucku n HDD-gucku (Bkntodas anckn NL-SAS n SAS) He nogaepxmBatoTt
AnuTenbHoe XpaHeHne B BbIKITHOYEHHOM COCTOSIHUM.

Wkadbi

B ycnoBusix Temnepatypbl OKpyatoLen cpeabl Huke 40°C makcnmarnbHbIA CPoK
XPaHEeHMUs1 BbIKITIOYEHHbIX SSD-OMCKOB, Ha KOTOPbIX HE 3anucaHbl AaHHbIE,
cocTaBnsieT 12 mecaues, BbIKIOYEHHbIX SSD-OMCKOB, Ha KOTOPbIX 3anncaHbl
OaHHble, — 3 Mecsua. lNpeBblleHne MakCMManbHOro Cpoka XpaHeHUst MOXET
NPUBECTU K NOTEPE AaHHbIX UMM HeucnpaeHoW pabdote SSD-AMCKOB.

HDD-aunckun B ynakoBke MOXHO XpaHuUTb He Bonee 6 mecsaues npu Temnepartype
Hwxke 30°C cornacHo nokasaHWsiM BNaXHoro TepMomMeTpa. BoikniodeHHble
HDD-guckun He B ynakoBKE MOXHO Takke XpaHuTb He 6onee 6 mecsues npu
Temnepatype Huxke 30°C cornacHo nokasaHUAM BNaXXHOrO TepMOMETPa.
MpeBblLeHne MakcMansHOro cpoka XpaHeHUs MOXeT NPMBECTM K NoTepe
OaHHbIX UnNu HencnpasHon pabote HDD-guckos. MakcumansHoe BpeMs
XpaHeHus1 onNpeaensieTcs TEXHUYECKUMMN TPeDOBaHMAMU K XPaHEHUIO ONCKOB,
npegocTaBneHHbIMM NocTaBLmMkoMm. bonee nogpobHyo nHopmauunio MOXHO
HaWTW B PYKOBOACTBE, NpeaoCTaBneHHOM NOCTaBLUMKOM AMNCKOB.

YcTponcTsa, coorBeTcTBytowme ctaHgapty FCC/ICES, gomkHbl ycTaHaBnMBaTbCA B
3KpaHMpOBaHHbIE LwKadbl, Hanpumep B Wwkad Huawei FR42612L.

AnnapaTHasi KOMHaTa

Mocne cTpouTenbCTBa annapaTtHON KOMHAaTbI NPOBEPLTE Ka4eCTBO
HEenoaBWMXHOTO BO3[yXa — OHO [AOJMKHO COOTBETCTBOBATL TPeOOBaHUSAM
ctaHgapTa ISO 14644-1 Knacc 8. YcTpoicTBa MOXHO yCTaHaBNMBaThL B
annapaTtHOW KOMHaTe TOrbKO Mocrie Toro, kak OyayT cobntoaeHbl 3TM TpeboBaHus.
Bo Bpems paboTbl yCTPONCTB NPOBEPLTE KAYECTBO NOABMXKHOMO BO34yXa — OHO
OOMKHO cooTBeTcTBOBaTh TpeboBaHuam ctaHaapTa ISO 14644-1 Knacc 8.

Mepen BXxoaooM B annapaTtHyto KOMHaTy crieqyeT HadeBaTb crneumarnbHble
Gaxunbl U aHTUCTaTMYECKYto oaexay. Mocne yCTaHOBKM YCTPOMCTB B annapaTHbIX
KOMHaTax 3anpeLleHo NpoBOAMTb OTAENOYHbIE PaboThbl UM CBEPNUTL OTBEPCTUS.
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Mpn HeobxogMMoCTK NpoBeaeHns NoaobHbIX paboT HeobxoauMo obecnevnTb

3alunTy OT Nbinn.

e Ecnu B annapatHyto kOMHaTy ¢ paboTtatLwum obopyaoBaHMeM Heobxoanmo
YCTaHOBUTb AOMONHUTENBHbLIE YCTPOWCTBA, Takne paboThbl, Kak pacnakoBka,
npoknagka kabenew u ceeprieHne 0TBEPCTUIN, JOMKHbI NMPOBOAUTLCA B
N30MMPOBAHHOM 30HE BO N3bexaHne obpasoBaHUs Mbin 1 3arpsa3HEHNI.

®  YBRaXHUTENU HeobXoAMMO 3anpaBnsiTb OHYULLIEHHONM Bodow 6e3 npumecen

conen.

® B annapaTHoOl KOMHaTe He JOImKeH 00pa3oBbIBATLCS CONAHON TyMaH.

Y6opka B annapaTHOM KOMHaTe

B annapatHoii kKomHaTe MOryT 06pa3oBbIBaTLCA Pa3HOro poaa 3arpssHeHus. B
pe3yrnkTaTte MexaHW4YeCcKnx NpPoLLeCCOB B annapaTHON KOMHAaTe MOryT
06pa3oBbIBaTLCSA OMNacHbIe 3arpsasHsAoLLIME BelllecTBa, KOTopble MOryT ocefaTb Ha
060opyAoBaHMK UK NOMY anmnapaTHON KOMHaTbI. Mpu OTKPLITUK UK 3aKPbITUK
annapaTHbIX NaHenen unv nNpu TPeHNM MeTanIMYeckmx KOMNOHEHTOB MOTyT
06pas3oBbIBaTLCS METaNMYeckme Yyactuupbl. Bo nsdexaHne KOpoTKoro 3aMblKaHus,
06pasoBaHMsA KOPPO3NM UMK AMNEKTPUYECKOro BO3AeNCTBUSA Ha 0GopyaoBaHne
Heo6XoauMOo NPUHMMATL Mepbl NO YAaNeHWIo 3arpsa3HALLMX BellecTs (Hanpumep,
MeTanmnMyeckux 4acTul, Nbinuv, NapoB pacTBOPUTENEN, KOPPO3UIHBIX Fa30B, KOMOTH,
CONU 1 HENCMNorb3yeMbIX ONMTOBOIOKOHHbIX kabeneit). KpailHe BaXKHO noaaepxveaTb
B LleHTpax 06paboTKM AaHHbIX BbICOKMIA YPOBEHb YMUCTOTHI.

Ta6J. 6-1 TpeboBaHMA k yOopKe B annaparHOn KoMHaTe

YacToTa 3apava

E>xegHeBHO Heobxogumo ybupatb BUOUMbIA Mycop,
METaNMNYECKYIO0 CTPYXKKY U MblSb.

ExeHepenbHoO Heobxogumo npoBoauTb
obcnyxmBaHue hanbLunona.

ExxekBapTanbHO Heobxogumo ybupaTtb Bce NOBEPXHOCTU

B annapaTHOW KoMHaTe (Hanpumep,
npoTUpaTb BEPXHUE NaHenun n CTOMKN),
a Takxe NpoBOAUTb YUCTKY BO3AYLUHbIX
PUNLTPOB KOHOULIMOHEPOB.

Kaxable gBa roga

Heobxoammo npoBoauTb YUCTKY CUCTEM
KOHANUMOHNPOBAHNS, BEHTUISALUM U
CTbIKOB B nonax. Ecnv annapatHas
KOMHaTa pacnonoxeHa B O4eHb
NblfIbHON cpeae, HeobxoaumMo
NpoBOANTL YOOPKY YalLe.
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e PekomeHAyeTcsi npuBnekaTb Kk ybopke annapaTHbiX KOMHAT ¢ paboTaroLwmm
obopyaoBaHneM KBanMUUUPOBaHHbLIN NepcoHan.

e [Ins y6opku annapaTHbIX KOMHAT PEKOMEHOYETCS MCMOMb30BaTh MbINIECOCHI 1
crneumanbHyto cyxyto 6e3BopCcoBYH TkaHb. [py He06X0AMMOCTU NPUMEHEHWS
YMCTSLLMX BELLECTB MUCMONb3yWTe crieumnanbHble cocTaBbl Anst yOopku annapaTHbIX
KOMHaT. Micnonb3ayiiTe YiCTSLWME BELWECTBA, KOTOPbIE He CoAepXaT aMmMuak, Xrop,
docdpathl, oTGENMBaTENM, CEPY, OKCMA a30Ta, NITaBUKOBYHO KUCMOTY, NeTy4me
npyMecu Unun rnerkoBocnameHsiloLmecs Bewectsa. Bo nsbexaHne nsmeHeHus
YPOBHS1 BNAXXHOCTW B annapaTHOi KOMHaTe BO BpeMsl eXxeqHeBHOW YOopKu
GonbLUMX NOMELLEHWUI HE PEKOMEHIYETCS MCNONb30BaTh BOAY.

e [1nsa y6opkun o6opyaoBaHus B LuKadax pEKOMEHOYETCA UCNONb30BaTh Mblecochl U
crneumanbHyo cyxyto 6e3BopcoByto TkaHb. Bo nsbexaHue nonagaHus
MOCTOPOHHMX NPEAMETOB UM YUCTALLMX BELLECTB B 060pyLoBaHME He TporanTe
BO BpeMsi YOOPKM BEHTUNSILMOHHbIE 0TBEPCTUS. MNpy HEOBXOAMMOCTMU NPUMEHEHNS
YMCTALLMX BELLECTB MUCMONb3yTe crieuuanbHble cocTaBbl Ans yOOopKM annapaTHbIX
KOMHaT. Micnonb3ayiiTe YicTsLLMeE BELECTBA, KOTOPbIe HEe CoAepXaT aMmmMuak, Xsop,
docdathl, oTGEnMBaTeENK, cepy, oKcMa asoTa, NIaBUKOBYH KUCTOTY, NeTydme
NnpUMecK Unu nerkoBocnnameHsiloLLmecs BellecTsa. Bo nstexaHne obpasoBaHus
KOPPO3MWN HE UCMONb3YWTE AN YACTKU YCTPOWCTB BOAY.

6.2 3arpssHAoWMue BelwecTBa

6.2.1 3arpsisHAaOLWMe YacTULbI

Hanuune 3arpssHsIOLWLMX YacTuL, B BO3AYXE U APYrUMX HEraTUBHbIX (DaKTOpoB
oKpyXxatoLe cpeabl (Hanpumep, aHoOMarnbHOW TeMnepaTypbl U BIIaXXHOCTN) MOXET
NPUBECTU K NOBbILLEHWIO pucka Bbixoaa NT-o60pynoBaHust U3 CTPOS MO NPUYMHE ero
koppo3uu. B naHHOM pasgene npuBedeHbl OrpaHUYEHNST COAEPXKaHUS 3arPs3HSIOLLIMX
YyacTuL B BO3AyXe.

YpoBeHb KOHLEHTPaLMK 3arpsa3HAoLLMX YacTul, B BO3ayxe LeHTpa obpaboTku
[AaHHbIX JOMKEH COOTBETCTBOBATL TPeOOBaHMAM, NPEACTABNEHHBIM B TEXHUYECKOM
pernameHTe «Gaseous and Particulate Contamination Guidelines for Data Centers»,
ony6nmkoBaHHoM B 2011 1. TexHuuyeckmm komuteTom (TC) AmepurkaHcKowm
Accoumaunm MHXeHepPOB MO OTOMIEHMIO, OXMAXAEHMWIO Y KOHAMLUOHUPOBAHUIO
Bo3gyxa (ASHRAE) 9.9.

Asngasce dunmanom MexgyHapoaHoun opraHusaumm no ctaHgaptmsauum (MCO),
ASHRAE pabotaet Hag NpoaABMXKXEHMEM TEOPUM U NPAKTUKM B 061acTn cuctem
OTOMNNEHNSA, BEHTUNALUKN, KOHOULVNOHNPOBAHUS U OXNaXaeHnsi. TeXHUYeCcKnin
pernameHT «Gaseous and Particulate Contamination Guidelines for Data Centers»,
onybnukoBaHHbi B 2011 1. TexHnyeckum kommtetom 9.9 Accounaumnn ASHRAE,
ABNseTcs 00Wwenprn3HaHHbIM AOKYMEHTOM.

CornacHo gaHHbIM peKoMeHAaLUmMsaM, codepKaHme 3arpsi3HsoLLIMX YacTuL, B LEHTpe
00paboTkn gaHHbIX OOMKHO cooTBeTcTBOBaTL Knaccy 8 1ISO 14644-1:;

e  Kaxabin kybnyeckui meTp cogepxuT He 6onee 3 520 000 yacTuu, pasmep
KoTopbix 6onbLue unu paseH 0,5 MKM.
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e  Kaxpgbii kybnyeckuii MeTp cogepxmT He 6onee 832 000 yacTtuu, pasmep
KOTOpbIX 6onbLue unun paseH 1 MKM.

e  Kaxabin Kybnyeckun metp cogepxuT He 6onee 29 300 yactuu, pasmep KOTOPbIX
fonbLue nnu paBeH 5 MKM.

[nsa o6paboTku BO3ayxa, NOCTYNatoLLero B LLEHTp 00paboTku AaHHbIX,

pekoMeHAyeTCs UCMoNb30BaTb 3MEKTUBHBIN UMLTP, a TaKKe CUCTEMY

unsTpauun, KoTopas NEPUOaNYECKN OYMLLAET BO3OYX YXKe B LeHTpe 06paboTku

OaHHbIX.

Cranpapt ISO 14644-1 «YncTble NOMELLEHMS 1 CBA3AHHbIE C HUMMW KOHTPONMPYEMbIE
cpeabl —YacTb 1: Knaccudmkaums YncToThl Bo3gyxay SBMSieTCA OCHOBHbIM MUPOBbIM
CTaH4apToOM 4YUCTOThl Bo3ayxa. B Tabn. 6-2 npuBeaeHa knaccmdukaunsa YMCToTbl

BO34yXa MO KOHLEHTpaLUun B BO34yXe YacTuL.

Tabu. 6-2 Knaccudmkaums YMcToTbl BO3gyxa Mo KOHLEHTPaUUmM B BO34YXE YacTuL
cornacHo ctangapty 1ISO 14644-1

Knacc MakcuManbHO gonycTumasi KOHLeHTpauua (Yactuu/m®) yactuu,
ISO pa3mep KOTopbIX GonbLie unu paBeH ykasaHHOMY HUXe
— 20,1T™MKkmM | 20,2MKM [ 20,3 MKM | 20,5 MKM | 2 1 MKM 2 5 MKm
Knacc 1 10 2 - - - —
Knacc2 | 100 24 10 4 - -
Knacc 3 | 1000 237 102 35 8 -
Knacc4 | 10 000 2370 1020 352 83 -
Knacc5 | 100000 | 23700 10 200 3520 832 29
Knacc6 | 100000 (237000 |102000 | 35200 8 320 293

0
Knacc7 |- - - 352 000 | 83200 2930
Knacc8 |- - - g 52000 |832000 |29 300
Knacc9 |- - - - g 32000 | 293000

6.2.2 CopepxaHme arpecCUBHbIX 3arpsA3HSAIOLWNX BeLWeCcTB B

BO3ayxe

Hanuuue arpeccrBHbIX 3arpsasHSAIOLLMX BELLECTB B BO3AYXE U APYrMX HEraTuBHbIX
haKkTOpOB OKpyxatoLwen cpeabl (HaNnpMmep, aHoMarnbHOM TeMNepaTypbl U BNAXXHOCTK)
MOXET NPMBECTU K NOBLILLEHNIO p1cKka Bbixoaa N T-o6opyaoBaHnst 3 cTposi no
npu4mHe ero Koppo3uun. B gaHHOM pasgene npuBedeHbl OrpaHUYeHns cogepkaHms

arpecCCunBHbIX 3arpA3HALWNX BeleCTB B BO3QyXe.

B Tabn. 6-3 npeactaBneHbl Hanbonee pacnpoCcTpaHeEHHbIE arpeCCUBHbIE

3arpasHarouwime sewectsa X UCTOYHUKNA.
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Tabu1. 6-3 Hanbonee pacnpocTpaHeHHbIE arpeCCUBHbBIE 3arpsA3HAOLLME BELLECTBA U NX

NCTOYHUKM

KaTteropus UcTouHMK

H2S eoTepmanbHbie BbIGpOChHI, MUKpobronornveckas
aKTUBHOCTb, NepepaboTka opraHM4YecKoro TonnmBea,
NPOAYKTbI THUEHNST LPEBECUHBI U OYUCTKM CTOYHBLIX BOZA

SO2 1 SO3 MpoaykTbl cropaHus yrng, HedTenpoayKTbl,
aBTOMOOMMbHbIE BIOPOCHI, NIIaBnNeHne pyabl,
NPOWN3BOACTBO CEPHOM KNCMNOTbI

S JluTenHoe npon3BoAcCTBO, NPOM3BOACTBO Cepbl, NPOAYKThI
N3BEPXKEHMS BYITKAHOB

HF MponseoacTBo yaobpeHnn, antoM1MHUS, KEpaMUKK, cTanm,
3NEKTPOHHbIX YCTPONCTB

NOx ABTOMOGUNBHBLIE BbIGPOCHI, CXXUraHNe OpraHNYecKkoro
Tonnuea, XMMn4yeckasa npoMbILLUITEHHOCTb

NHs Mwukpoburonornyeckas akTMBHOCTb, CTOYHbIE BOAbI,
NPOM3BOACTBO ya0OpeHWIA, reoTepMarbHbie BbIOPOCHI,
XonoaunbHoe obopynoBaHue

C MpoAayKTbl HENOSTHOIO CropaHus (B cocTaBe asapo3orient),
NUTERHOE NPoOn3BoaCTBO

CcoO MpoaykTbl ropeHusi, aBToMobunbHble BbIGPOCHI,
MUKpoBUuonormyeckass akTMBHOCTb, NPOAYKTbl THUEHNS
OPEBECUHBI

Cl2n CIO2 Mpon3BoaCcTBO XMnopa, antoMUHUS, LWMHKA, MPOAYKThI
rHWEeHUs1 OTXO40B

HCI ABTOMOGUNBHBbIE BbIOPOCHI, MPOAYKTbI TOPEHUS, NECHbIE
noXkapbl, OKeaHW4YeCKMe NPOLIECCHI, NPOAYKTbI FOPEHUS
nonnumMepos

HBr n Hi ABTOMOOUIBHBIE BLIOPOCHI

Os ATmocdepHble POTOXMMUYECKME MPOLLECCHI, B OCHOBHOM
C y4aCTUEM OKCMAOB a30Ta U KMCIOPOACOAEPKALLMX
yrneBogopoaoB

CnHnN ABTOMOOUIBbHBIE BLIBPOCHI, OpraHN4YecKne oTxoabl,
CTOYHble BOAbI, MPOAYKTbl THUEHUS1 OPEBECUHbI

OpraHuyeckui XnmMmyeckoe Npon3BoacTBO, MPON3BOACTBO PE3NHBI,

KPEMHUIA 1 NPON3BOACTBO KPACOK U YEPHUI C COAEPKaHNEM

OpraHn4eckoe Ofl0BO | OpraHMYecKoro KpeMHUs

YpoBeHb KOHLEHTPALIMKN arpeCCUBHBIX 3arps3HAOLLMX BELLECTB B BO34yXe LieHTpa
06paboTkKn AaHHbIX AOMKEH COOTBETCTBOBATL TPEOOBAHMAM, NPEACTABEHHBLIM B
TexHn4Yeckom pernameHte «Gaseous and Particulate Contamination Guidelines for
Data Centers», ony6nukosaHHom B 2011 . TexHu4eckum kommutetom (TC)
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AmepukaHckon Accoumaumm MHXEHEPOB MO OTOMIEHUIO, OXITAXOEHWUIO U
KoHaMumnoHnpoBaHuio Bosgyxa (ASHRAE) 9.9.

CornacHo faHHbIM pekoMeHAaLumsiM, KOHLEHTPaLNsi U KOPPO3MOHHAs aKTUBHOCTb
arpeccuBHbBIX 3arpsi3HSIIOLLIMX BELLECTB, HaXoOsLWUXCs B BO3ayxe B LeHTpe 0bpaboTku
OaHHbIX, He LOMKHbI MPEBbLILLIATL CNeayLLMX YPOBHEN:

®  /IHTEHCMBHOCTb KOPPO3UW Mean

Menee 300 A/mecsu B cootetcTBumn ¢ ANSI/ISA-71.04-1985 npu ypoBHe
onacHoctn G1.

®  VIHTEHCVMBHOCTb KOPpO3un cepebpa
Menee 200 A/mecsu.

(L1 TIPUMEYAHME
A (anrctpem) — at0 eanHnua anuHel. 1 A — 310 1/10 000 000 000 MeTpa.

B cootBetcTBUM ¢ ANSI/ISA-71.04-1985 «YcnoBusa okpyxatoLlen cpeabl and
TEXHOMOMMYECKNX 3aMepPOB NoKasaTenen u CUCTEM yrnpaeneHns: 3arpsasHsioLmne
BeLleCcTBa B BO34yxe», YPOBHU KOPPO3MOHHOW akTUBHOCTU Aenartcs Ha G1 (markuin),
G2 (cpegHun), G3 (kecTkmn) u GX (cepbesHbii), kak NokazaHo B Tabn. 6-4.

Tab.1. 6-4 YPOBHM KOPPO3NOHHOW aKTMBHOCTW ra30B B COOTBETCTBUN C
ANSI/ISA-71.04-1985

YpoBeHb YpoBeHb OnucaHue
ornacHocTHU peakuMoHHOM
cnocobHocTHn
Meau
G1 (markunin) 300 A/mecsiy Pabo4asi cpega, 4OCTaTOYHO XOPOLLO

ynpasnsiemas TakuMm ob6pa3om, YTO Koppo3ust
He sBnseTcs hakTopoMm, onpeaensaoLLmnum
HaaeXHOCTb 060pyAOBaHUS.

G2 (cpeanwit) | OT 300 A/mecsay, | PaBouast cpena, B KOTOpOIi BO3AENCTBMUE
no 1000 A/mecsu, | kopposun N3MEPUMO 1 MOXET CIyXWUTb
hakTopomMm, onpenensitowMmM HageXxHoCTb
obopygosaHus.

G3 (ecTkumit) | OT 1000 A/mecsay | PaBouasi cpeaa, B KOTOPOW CyLLeCTByeT
0o 2000 A/mecs, | Bbicokas BEpOSTHOCTb NOSBMEHUS KOPPO3MN.

GX > 2000 A/mecs Pabouas cpega, B KOTOPOWN CMOXET

(cepbesHblin) HOPMarbHO PYHKLUMOHNPOBATbL TOMNbKO
crneuunansHo paspaboTaHHOE N ynakoBaHHOE
obopynosaHue.

B Tabn. 6-5 npencraBneHbl TpeboBaHUA K NOKa3aTento MHTEHCUBHOCTU KOPPO3UK
cepebpa 1 meaw.
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TabJ1. 6-5 OrpaHNYeHNs KOHLEHTPaLUMM arpeCCUBHbIX 3arpA3HSIIOLLNX BELLECTB B LIEHTPE
06paboTKM AaHHbIX

Fpynna ras EanHuua KoHueHTpauus
n3mepeHus
Mpynna A H2S ppb? <3
SO2 ppb <10
Clz ppb <1
NO2 ppb <50
Npynna B HF ppb <1
NHs ppb <500
Os ppb <2
a: Yactuy Ha munnuapg (ppb) — 9T0 KONMMYECTBO eANHUL, MAcChl 3arpsA3HsIOLLEro
BELLeCTBa Ha MUNNNapA eAnHUL, obLLein Macchbl.

pynna A n Mpynna B — 3710 rpynnel Haubonee pacnpoCcTpaHeHHbIX ra3oB, KOTOPbIE
MOTyT codepXaTbCsl B BO3AyXe LieHTpa 00paboTku gaHHbIX. [pegensl KOHLeHTpauum
B pynne A unn Ipynne B, KOTopble COOTBETCTBYIOT YPOBHIO peakLMOHHOM
crnocobHocTn meaun G1, paccumThbiBaOTCS MCXOOS U3 NPEONoNoXKeHUs, YTo
OTHOCUTENbHAasA BNaXXHOCTb BO3Ayxa B LeHTpe 0b6paboTkm aaHHbIX Hke 50% n 4yto
rasbl B rpynne B3anMogencTByHOT APYr C APYroM. YBENMYeHne OTHOCUTENbHOM
BnaxkHocTn Ha 10% NpUBOAMT K NOBLILLEHUIO HA 1 YPOBHS KOPPO3MIAHOW aKTUBHOCTYU
rasos.

Kopposusi onpeaensietcsl He 04HUM, a LiefbiM KOMMIEKCOM (DaKTOPOB OKpY»KatoLLewn
cpeabl, TakMxX Kak TemnepaTypa, OTHOCUTENbHAas BIa)XHOCTb, HanM4Me arpeccuUBHbIX
3arpsAsHALNX BELLECTB B BO3AYXE W Hanmuue BeHTMnaumm. JioGon 13 atux
HaKTOPOB MOXET MOBMMATL HA YPOBEHb KOPPO3UMHOW aKTMBHOCTM rasoB. [NoaTomy
3HaYeHUs!, orpaHNYMBatOLLME KOHLEHTPALIMIO BELLECTB, YKasaHHble B NpeabiayLuen
Tabnvue, NpvuBeaeHbl TONbKO AN CrpaBKu.

6.2.3 XKuBble opraHuU3Mbl

[ocTyn B annapaTHy0 KOMHATY XMBOTHbIM W PaCTEHUSIM 3anpeLLeH.
[nsa cobnogeHmnsa atux TpeboBaHnin HeOOXOAMMO NPUHATbL CriegyoLme Mepbl:

® He pgonyckainTe nonagaHusa snaru B atmocdepy.
® He gonyckanTte o6pa3oBaHus NNeceHu.
e  3akpbiBaniTe kabenbHble OTBEPCTUS N OTBEPCTUSA BBOAA aHTEHH.

e [lepuoguyecku nposoamTe yOopKy 1 Ae3nHEEKLMIO annapaTHON KOMHaTbl (He
ncnonb3ynte Ans 4e3VHEEKLMM NETYYME UNN KOPPO3UIHbIE BELLECTBA).

6.2.4 MexaHMn4YeCKu akTUBHbIE BellecTBa

B annapaTtHon KOMHaTe He JonyCcKaeTcsi NPUCYTCTBME B3PbIBOOMNACHON,
3NEKTPONPOBOAALLEN, MAarHUTOAKTUBHOW UM KOPPO3NOHHO-aKTUBHOM Nbinun. B Tabn.
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6-6 npvBeaeHbl TpeboBaHMS K KOHLEHTPaLUUM MEXaHWYECKM aKTUBHbIX MaTepuaros B

a

nnapaTHoﬁ KOMHaTe.

Tab.1. 6-6 TpeGoBaHUS K KOHLIEHTPALMN MEXaHNYECKW aKTUBHbBIX MaTepranoB

MexaHn4yecKku akTuBHble | EquHULa namepeHus KoHueHTpauus
MaTepuanbl

Mecok mr/m3 <30
BaBellueHHas nbiib mr/m3 <0,2
OTnoxeHwe Nbinu Mr/(M2*4) <1,5

[ns cobnioaeHns aTux TpeboBaHMit HeoGX0AUMO NPUHATL CNeayoLLE MepbI:

[lns otgenku nona, CTeH 1 NOTofKa annapaTHO|7| KOMHaThbl criegyeTt Ucnosib3oBaTtb
nblfieHenpoHnuaemMble MmaTepuarbl.

Ha HapPYy>XHbIX OBepAX U OKHax Heobxoanmo yCTaHaBlnnBaTb 3KpaHbl, Ha BHELLHEWN
4acCTu OKOH crnefyeT ncnonb3oBaTh MNblfieHenpoHnuaemMble maTepuanbl.

Pa3 B Tpu mecsua HeobxoamMmo NpoBoAnTL YOOPKY annapaTtHOW KOMHaThI,
OCODEHHO YNCTKY BO3AYLUHbIX (OUNLTPOB.

B 30Hax NoBbLILLIEHHOTO coaepPXKaHUs MbiN PEKOMEHYETCS NPOBOANUTL YGOPKY
obopynoBaHus pa3 B rod. [ns 3Toro crielyeT HaHsaTb cneuuanbHy KOMNaHuio.

I'Iepep, BXOOOM B annapaTtHyo KOMHaTy crneayet HaaeBaTtb crneyuarbHble
Saxunbl 1 AHTUCTATUYECKYO oaexay.
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CooTBeTCcTBME CTaHOapTamM U
cepTudunkaums

MoppobHyto nHGOpMaLMo 0 cTaHA4apTax U cepTudmKaLmm NPOAYKTOB CM. B pasaene
Standards Compliance and Certifications for Enterprise Storage Products.
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JKcnnyartauusa n TexoocnyxuBaHue

Cunctema xpaHeHust 4aHHbIX A0MMKHA MMETb BO3MOXHOCTb 3KCMnyatauumn n
TexobcnyxmBaHusa ¢ nomoLlbto cucteMbl DeviceManager n untepderica komanHgHoOM
ctpokm (CLI), apanTupysacb nog pasnuyHble YCrioBUs 1 NpeanoyTeHmns
nonb3oBarenem.

DeviceManager

DeviceManager — nporpamma s ynpaBneHusa ycTponctTesamm xpaHeHus Huawei.
OHa npegocTtaBnsaeT BO3MOXHOCTN KOHUIypaumm, KOHTPonsa n obcnyxneaHums
YCTPOWCTB XpaHeHnd. Ha pucyHke HUxXe npeacTtaBneHa rnaBHasa cTpaHmua
DeviceManager. Bua rmaBHON CTpaHuULbl MOXET OTAMYaTbCH B 3aBUCUMOCTU OT
Mogenu npoaykTra.

Puc. 8-1 MaeHas ctpaHuua DeviceManager (ans yctpovictea 2 U)
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Puc. 8-2 MnasHas ctpanuua DeviceManager (ans yctporictsa 4 U)
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B cnepytowiert Tabnuvue onMcaHbl KOMMOHEHTbLI OCHOBHOIrO okHa DeviceManager.

Tabu. 8-1 AnemeHTbl DeviceManager

Ne Has3BaHue OnucaHue

1 dyHKUMOHanNbHasa NaHenb | Ha dyHKUMOHanNbHOM naHenu
oTobpaxatoTcs onepaumm, KOTopble Bbl
MO>KETE BbINOMHUTD.

2 MaHenb HaBurauum B naHenu HaBuraumm otobpaxatoTtcs
beHKLI,VIOHaJ'IbeIe Moaynn CUCTEMbI
XpaHeHus.

3 SmartGUI SmartGUI cobupaeT apxmBHble paboune

AaHHble nonb3oBaTtenen u cosgaet
pekomMeHayeMylo MoAernb napaMmeTpoB
KOHcpMrypaumm Ha ocHoBe npodunen
nonb3oBaTenewn, 4Tobbl pekoMeHa0BaTb
napameTpbl KOHUrypauum ans cnyxo
6r1o4HOro 1 annoBoOro XpaHeHus.

4 ["noGanbHbI NOUCK [TMoGanbHbIV NOMUCK NO3BONAET UCKaTb
CTpaHuLbl 0OBHEKTOB U 3anncK
onepauumn.

5 O6nacTtb cTaTucThKN ObnacTtb oTOGpaxeHus KonnyecTea

OTKa30B pa3HOW CTEMEHN TSKECTH,
CKayKoB NPOU3BOANTENBLHOCTU U
HeJaBHUX 3a4au.

6 O6nacTb KHOMOK KHOMKM HacTpoeK, KHOMKN BbINOMHEHNS
GbICTpOro gocTtyna onepauuii, KHoMKa nepeknioyeHms
A3blka, OTOOPaXeHNe TeKyLLEero
nonb3oBaTensi U Apyrue KHOMKK, a Takke
3HauykM ObiCTporo gocryna.
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7 DME IQ QR-Kkog ansa 3anpoca gaHHbIX

ycTpoiicTea n Hactpoek DME IQ (paHee
eService).

KomangHas ctpoka (CLI)

KomaHgHas ctpoka (CLI) no3BonsieT KOHTPONMpOBaThb M 06CNYXNBaTb CUCTEMBI
XpaHeHUs! AaHHbIX.

[na atoro Heobxoammo nogknounTbes K CLI, ncnonbsya tepmmHansHoe MO,
Hanpumep HyperTerminal ot Windows nnu PuTTY.

Moakn4YMTBECA K KOMaHAHOW CTPOKE MOXHO ABYMSsI criocobamu.

MoakntoueHne Yyepes nocnegoBaTtenbHbIA NOPT CUCTEMbI XpaHeHus. [ns
NOoAKNKYEHUA K nocne,qosaTeanomy I'IOpTy TepMuHan TGXOﬁCJ‘Iy)KI/IBaHI/Iﬂ
OOIMKeH pacnonaratbcsl psgoM ¢ CUCTEMON XpaHeHusl. [o3ToMy AaHHbIA cnocob
NoAKNIYEeHN NOAXOANT B CUTyauusaX, Korga nonb3oBaTenu He 3HatoT IP-agpec
yNpaBreHns CUCTEMbI XPaHEHUST UM KOTda CUCTEMA XPaHEHNS HEMCNpaBHa.

MoaknoyeHne Yepes ceTeBon NOpT ynpaBneHnsa cucteMbl XpaHeHus. Ecnn ectb
OOCTYMHble MapLUpyTbl, NONb30BaTeNb MOXET NOAKNIOYMTLCSA K KOMaHOHOM
cTpoke, BBeas IP-agpec ceTeBoro nopra ynpasreHUs CUCTEMbI XpaHEHWS B
TepmuHanbHoM [M10O. K IP-ceTam nerko nogkntountbes. [osTomy nonb3oBaTenb
MOXET MOAKMIOUYNTBCH K CUCTEME XPaHEeHUS yaaneHHo, YTo AenaeT 3ToT cnocob

Bonee nonynsapHbIM.
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NMomouwb

Ecnun B xoge nnaHoBOro TexobecnyxmBaHns Unn anarHOCTUKM BbISBIIAKOTCSA
CEepbEe3HbIE UMK KpUTUYECKne Npobnembl, 06paTuTeCh B CNyX0y TEXHNYECKOWN
nogaepxkn Huawei.

A.1 MNoarotoBKa K obpaiweHuro B Huawei

[na ycnewHoro pewweHusa npobrnemMsl Bam Heobxoanmo nepef obpaileHnem B Huawei
cobpaTb MHOopMaLMIo, KOTopasi MIOMOXET B ANArHOCTMKE NPOoBnemMsl, 1 BbINMOMHUTb
MOAroTOBUTENbHbIE Onepaumm.

A.1.1 C6op uHcpopmauum

Mepen Hayanom ycTpaHeHus Henonagok Heo6xoaMMo cobpaTh BCo MHGOpMaLMIO,
HeobxoauMyto ANs ANarHOCTUKU U YCTpaHeHUs Npobnemb..

Heobxoanmo cobpaTb cneayoLyo MHopMaLmio:

® HasBaHue n agpec KoMnNaHWK 3akas4dmka

e  KoHTakTHOE Nuuo 1 Homep TernedoHa

® Bpems BO3HUKHOBEHWS HEUCMNPaBHOCTU

®  OnucaHwue TOro, Kak NPosiIBNAETCA HEUCNPaBHOCTb

e Tun yCTpOWCTBa 1 BEPCUSI NPOrPaMMHOro obecneyeHns

®  Mepbl, NPUHSTbIE NOCIE BO3HUKHOBEHUSI HEUCMPABHOCTY, Y COOTBETCTBYHOLLNE
pesynesTaThbl

®  YpoBeHb 3agayn yCTpaHeHUs Henonagok 1 npeanonaraemble CPOKU peLLeHnst

A.1.2 NMoaroTtoBKa K yCTpaHEeHUIO HEMCNPABHOCTHU

Mpn obpaweHumn B Huawei cneumnanuct TexHn4eckom nogaepkkm Huawei nomoxer
BaM cobpaTb MHpopMaLmio 06 aBapum UM YCTPaAHUTbL HEUCMPABHOCTb.

Mepen obpaweHnem B Huawei 3a noMmoLLbio BaM He06XoaAMMO NoAroTOBUTL NNnathbl,
MOZyNKn NOPTOB, OTBEPTKM, BUHTLI, Kabenu ansa nocrnegoBaTerbHbIX NOPTOB, CETEBbIE
kabenu n gpyrne HeobxogmMmble MaTepuarsi.
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A.2 Kak nonb3oBaTbCA AOKYMeHTauuen

B komnnekT noctaBku yCTPOMUCTB Huawei BXOOAT MHCTPYKLMN 1 pykoBoacTBa. B Hux
OMNMCbIBAKOTCS CNOCOObLI peLleHns pacnpoCTpPaHeHHbIX Mpobrnem, BO3HUKAIOLLMX B
Xo4e exeAHEeBHOW aKcnnyaTaumm n Texobeny>KuBaHus yCTponcTBa.

[nga ycnewHoro pelleHns Npodnembl BOCMNONb3yNTECH 3TOW AOKYMEHTaUMEN nepeq
TeM, kak obpaTntbcsl B Huawei 3a TexHM4Yeckon noaaepkkomn.

A.3 Kak nonyumTb noMmollb Yepe3 Beb-canT

Huawei npegocrasnseT CBOEBPEMEHHYIO U 3PP EKTUBHYHO TEXHUHECKYIO NOAOEPXKKY

Yepes pervoHarnbHble NpeacTaBUTeNbCTBA, BCNOMOraTeslbHble CUCTEMbI TEXHUYECKON
noaaepkn, No TenedoHy, OUCTaHLMOHHY TEXHUYECKYHO NOOOEPXKKY U NOOOAEPXKKY C
Bble3[10M Ha OOBLEKT.

Cucrtema TexHu4eckomn noanepXXku Huawei Bkntoyaert:

oTAen TEXHUYECKOW noaaepkn Wwrtab-ksapTnpbl Huawei;
LEeHTp TEXHUYECKoMn noanepXku permoHanbHOro npeacTtaBUTENbLCTBA,
LEHTP CEPBUCHOrO 06CNYXMBaHUSA KNNEHTOB,

BeO-calT TexHu4eckon nogaepxku: https://support.huawei.com/enterprise/

Bbl MOXeTe y3HaTb, Kak CBA3aTbCS C pErMoHanbHbIM NPeacTaBUTENBCTBOM, Ha
cTpaHuue https://support.huawei.com/enterprise/.

A.4 Cnocobbl obpaweHnsa B Huawei

Huawei Technologies Co., Ltd. npegnaraet cBoOMM 3aka34ymMkam KOMMIEKCHYI0
TEXHUYECKYIO NOAAEPKKY U cepBUCHOE 0bCnyxmBaHMe. 3a NOMOLLbI0 MOXHO
06paTnTbCH B MECTHOE NpeacTaBUTENbLCTBO UNK LWTAB-KBApTUPY KOMMAHWMK.

Huawei Technologies Co., Ltd.

Appec: Huawei Industrial Base Bantian, Longgang Shenzhen 518129 People's
Republic of China

Beb6-canT: https://e.huawei.com/
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B Imoccapwuit

moccapun

Moaynb nutaHus
nepemeHHoro Toka (AC
power module)

CepBep npunoxeHumn
(Application server)

AcunHXxpoHHas
yAaneHHas
pennukauums
(Asynchronous remote
replication)

DedonekTop (Air baffle)

Pexunm
rapaHTMpOBaHHOM
3anucu XXypHanos
ayauTa (Audit log
guarantee mode)

Pexunm
HerapaHTMpoBaHHOM
3anucu XXypHanos
ayauTa (Audit log
non-guarantee mode)

Pe3epBHbIe KONUK Unu
pe3epBHoOe
konupoBaHue (Backup)

Mogaynb, KOTOpbI NO3BONSAET UCMONb30BaTb BHELLUHWIA
WCTOYHMK MUTAHUSA NEPEMEHHOr0 Toka AJis
BHYTPEHHErO MOMb30BaHKS.

Y3en o6paboTku ycnyr (KOMNblOTEPHOE YCTPOWCTBO) B
ceTu. NMpuknagHele NnporpamMmel yCnyr nepegadu
OaHHbIX paboTaloT Ha cepBepe NPUNOXKEHUNA.

Bug yoaneHnHon pennvkauun. Npn oBHoBNEHMM
AaHHbLIX HA OCHOBHOM Y3re CBA3W ANd 3aBepLueHuns
npolecca 0BHOBMNEHUS HE HYXXHO BbINOMHATL
CMHXPOHHOE OBOHOBMEHUE AaHHbIX Ha 3epKarbHOM y3ne
cBa3n. Takmum o6pa3om, NPoM3BOANTENTbLHOCTb HE
CHWXaeTCH Mo NpUYNHE 3epKanmpoBaHus AaHHbIX.

OI'ITI/IMI/I3I/IpyeT BEHTUNALUMOHHbIE KaHarbl N NOBbILLAET
BO3MOXHOCTU Ternnoorsoaa CUCTEMDI.

Pexum ansa 3anvcm xypHanos ayguta. B atom pexume
obecneunBaeTcd koppekTHas paboTta gyHKUuMKM 3anncu
XypHarnoB ayguTa v rapaHTUpyeTcs Hanmumne Bcex
XypHanos ayguTa.

Pexxum ansa 3anvcum xypHanos ayguta. B atom pexume
BCe cny0bl paboTatoT KoppekTHO. Ho npu aTom moryT
OTCYTCTBOBATb XYypHaribl ayauTa.

Habop gaHHbIX, XpaHALNXCA Ha 3HEPrOHE3aBUCUMBIX
3anomMuHarLWmnx ycTponcteax (06bIMHO CbEMHBIX) C
Lenblo X BOCCTAHOBIEHNS B Criyyae, Korga
OpUrMHanbHas Konus AaHHbIX yTepsiHa UM CTaHOBUTCS
HegocTynHa. YTobbl JaHHbIE MOXHO ObINo

Bepcus 15 (2025-06-30)

Copyright © Huawei Technologies Co., Ltd.

179



OceanStor Dorado cepwuit 8000 V6 u 18000 V6
Bepcus 6.x u V700R001

B Imoccapwuit

OKHO pe3epBHOro
konupoBaHusa (Backup
window)

MNMonoca nponyckaHua
MNKu NnponyckHas
CNOCOGHOCTb
(Bandwidth)

CkopocTb nepegauv
AaHHbIX (Baud rate)

ButoBas owwubka (Bit
error)

KoacddmumenT
6uToBbIX owmnbok (Bit
error rate)

CesasbiBaHue (Bonding)

MepudcepuinHoe
CKaHUpoBaHue
(Boundary scan)

BOCCTAHOBUTb, pe3epBHaAdA KONMnA O0JNKHa ObITb

caenaHa nytem KonmpoBaHUA O6p838 MNCXOOHbIX
OaHHbIX B COrmacoBaHHOM COCTOAHUN. ﬂpouecc
CO3aaHnA pe3epBHbIX KOMUN.

MHTepBaJ’I BpeMeHU, B Te4eHne KOTOporo MoxeT ObITb
BbIMOJIHEHO pe3epBHOE KOoNMpoBaHUe AaHHbIX 6es
Kakoro-nno6o Cepbe3HOro BInNAHUA Ha NpPUNoXXeHns,
KOTOPpbl€ NCNONb3YHOT 3TN AaHHbIE.

Yuncnosoe pasnuyuve Mexay BepxXHen U HUKHeEN
YacToTaMu NOMOChl ANEKTPOMAarHMTHOro U3ny4yeHus.
YcTapeBLnii CUHOHUM NPONYCKHOW CNOCOBHOCTU Npu
nepepade AaHHbIX, KOTOPbIN YacTo HeNpaBuIbHO
ucnonbe3yeTcsa Ana o6o3HavYeHNs NPonycKHON
CrnocoBHOCTN.

MakcrmarnbHasi CKOpPOCTb, C KOTOPOW MeHsIeTCA
COCTOsIHWE CUrHana B CekyHOy B cxeme cBsian. Ecnun
Kaka0e U3MeHeHMe COCTOSIHUSA curHana cooTBeTCTByeT
HaMMEHbLLUEMY CUTHAITbHOMY 3ITIEMEHTY,
ncnonb3yeMomMy husnyeckum ypoBHEM
cemunypoBHeBon mogenun OSI (pa3psag koga), To
ckopocTb B 6bogax coBnagaeT co CKOPOCTbio B Butax.
I3MeHeHne COCTOSAHUSA curHana MoxeT
COOTBETCTBOBATb HECKOJIbKMM pa3pAagam Koaa, B 3TOM
cny4yae ckopocTb B 6ogax 6yaeTt MeHblLUe CKOpOCTH B
ouTax.

HecooTBeTcTBME Mexay GUTOM B NepegaBaeMom
LMPOBOM CUrHarmne u CoOoTBETCTBYHOLLMM BUTOM B
nony4yeHHOM LMpOBOM cUrHane.

BepodaTtHOCTb TOro, 4TO NepenaHHbi 6ut byget
owmbo4yHO NpuHAT. KoadhumumeHT GUTOBBLIX OLWIMOOK
(BER) nsmepsetca nytem nogcyeTa konvyectsa 6utos
C OLWMBKON Ha BbIXOAe NPUEMHMKa 1 OeneHns Ha
obuwee konnyecTeo 6uToB B Nnepeagadve. BER 06bI4HO
BblpaXkaeTcs kak oTpuuartenbHas cteneHb 10.

CBs3blBaHNE HECKOMNbKNX HE3aBUCUMbIX ¢WI3VI‘-IeCKI/IX
CeTeBbIX NOPTOB B nornyeckumn nopT, 4TO
obecneunBaeTt BbICOKYIO JOCTYMNHOCTb CETEBbIX
NOAKITOYEHNIN cepBepa un nosbillaeT
npon3BoaAnTENIbHOCTb CETU.

MeToavka ncnbiTaHui, B KOTOPOM B BbIXOAHbIX
COeMHEHUsIX MHTerpanbHbIX Mukpocxem (IC)
ncnonb3ayrTes pernctpbl co casmrom. OgHa IC vacto
noakno4vaetcs k coceaHen IC. LLlabnoH gaHHbIX
nponyckaeTcs Yepes Leno4ky, nocne 4ero
ocyliecTBnsaeTcs HabnogeHe 3a BEpHYBLUMMCS
NOTOKOM AaHHbIX, KOTOPblE HAXogATCA No4 BNUAHNEM
COCTOSIHMS Lenun. OTO AaeT NpeacTaBrieHne 0 Hann4ymm
Kakmx-nmbo HencnpasHocTeln. Cuctema onpegeneHa B
cooTBeTcTBUM co cTaHaapTom IEEE 1149.1, koTopbin
yacTto Takke HasbiBaoT JTAG (Joint Test Action Group
— O6beguHeHHada paboyas rpynna no npobnemam
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TECTUPOBaHWS).

Bpaysep/CepBep ApxuTekTypa, onpeaenstowiasi ponv 6paysepa u

(Browser/Server) cepepa. bpaysep — cTopoHa 3anpoca Ha
obcnyxuBaHve, a cepep — MOCTaBLUMK YCIYT.

UHaukaTop MHamkaTop owmbok Bo BCTpoeHHbIx FRU

aBapuirHOro KOHTpoOmnepa, Hanpumep owmnobok B paboTte

COCTOSIHUA BEHTUNATOPOB UMW MOAyNnen namaTu.

BCTpoeHHbIXx FRU
(Built-in FRU Alarm
indicator)

Koaddnumenr
nonagaHus B
kaw-namaTtb (Cache hit
ratio)

HeBbinagawwmmn BUHT
(Captive screw)

MpoTokon
ayTeHTUdMKaLmu
KOCBEHHbIM
cornacoBaHuem
(Challenge Handshake
Authentication
Protocol)

Pexum cooTBeTCTBMUA
(Compliance mode)

KoHTponnep
(Controller)

Bnok KOHTponnepos

OTHOLUEHNE KONUYECTBa 0OpaLLEHMI K K3LLY K Yucny
BCEX Onepauuii BBoAa-BbIBOAA BO BPEMSI BbINOMHEHMS
3a4a4ym YTeHUs, 0ObIYHO BblpaXxaemoe B NPOLEeHTax.

CneunanbHo pa3paboTaH gns dumkcaumMm Ha MecTe Ha
POANTENBCKOW NN MaTEPUHCKOM nnaTe, YTo
No3BONSET Nlerko ycTraHaBnNmMBaTb U CHUMaTb
NpuKpenseHHble getann 6e3 CHATUS BUHTA.

lMpoTokon ayTeHTuduKaumm Ha OCHoBE Napons,
KOTOPbI UCMOMb3YET 3anpoc Afs MPOBEPKM HaNM4us y
nosnb3oBaTens npae AOCTyna k cucteme. [ns
CpaBHEHUS OTNPAaBAETCS XeL NPeAoCTaBNEHHOIO
napons ¢ 3anpocoM. Takum ob6pa3om no KaHany cBa3u
He JornyckaeTcs oTnpaBka He3alngpoOBaHHOIO
naporns.

Pexum 3awmuTtel WORM. B pexume cooTBeTCTBUSA HU
nonb3oBaTenb annoB, HU CUCTEMHBbIN
aAMWHNCTPATOP HE MOXET B MepUo X 3aLmThbl
NM3MEHUTb NNu yganute annel. lNonb3oBaTenb
dannoB UM CUCTEMHbLIN aAMUHUCTPATOP MOXET
yoanuTb annbl C UCTEKWIMMN NEPMO4aMn 3aLLMTbl, HO
HE MOXET UX NUBMEHUTD.

Jlorvka ynpasneHusa Ha gncke Unu neHTe, kKotopas
peanuayeT AeKkoaMpOBaHWE N BbINOSIHEHNE KOMaH[,
nepegavy AaHHbIX XOCTa, cepranmnsaumio n
Jecepuanusaumio gaHHbIX, obHapyxeHue un
ucnpasrneHune ownbok, a Takke obLiee ynpasneHve
onepauusammu yctponcTsa. Jlorvka ynpasneHus B
NnoacMCTEME XpaHEeHUs!, KOTopas BbIMOSTHAET
npeobpasoBaHmne 1 MapLLpyTM3aumio KoMaHa,
arperauuio (RAID, sepkanupoBaHue, YepegoBaHue 1
T.A.), BbICOKOYPOBHEBOE aBapUNHOE BOCCTAHOBEHME U
ONTUMM3aLMIO NPOU3BOANTENBHOCTU AN HECKONbKMX
YCTPOWCTB XpaHeHUs.

MOﬂyJ’Ib, B KOTOPOM YCTaHOBJ1€HbI KOHTPOJI1Eepbl, N
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(Controller enclosure)

KonupoBaHue
(Copying)

KopHeBou kaTanor
KOHTeMHepa (Container
root directory)

O6pa3 KoHTenHepa
(Container image)

KoHTenHepHble
NPUNOXeHUs
(Containerized
application)

Y3en KoOHTelHepoB
(Container node)

Cnucok
KOH(PUIypaunoHHbIX
3NIeMEHTOB
(Configuration item list)

Cnyx6a KOHTeMHepoB
(Container service)

CloudVxLAN

Cxatue aaHHbIx (Data
compression)

KOTOpPbIN NpegocTaBnsieT yCnyru no XpaHeHuno. 3To
OCHOBHOW KOMIMOHEHT CUCTEMbI XpaHEHWS1, KOTOPbIN,
KaK npaBuio, COCTOUT M3 TaKMX KOMMOHEHTOB, Kak

KOHTPOMNepbl, UCTOYHUKN NMUTAHUS U BEHTUNATOPLI.

CocTtosiHue napbl. CoCTOosiHME 03HaYaeT, YTO JaHHble
ncxogHoro LUN cuHxpoHusmpytotea ¢ uenesbim LUN.

lMpocTpaHCcTBO, NCNoMNb3yemMoe ANa XpaHeHns
MeTagaHHbIX 06pa30B aKTUBHbIX KOHTENHEPOB U
3K3eMNNApoOB KOHTENHEPOB.

O6pa3s B cneumanbHom annoBon CUCTEME, KOTOPbIN
npeaocTaBnsieT NporpaMmel, bUGNNOTEKN, pecypchl 1
dannbl KoHdUrypaumm, Heobxogumble onst paboTbl
KoHTenHepoB. O6pas Takke CooepPXnT
KOH(UrypaLMOHHbIE NapaMeTpbl, HAaNpMMep
AHOHMMHbIE ONCKW, NEPEMEHHbIE OKPYXEHUS U
nonb3oBaTenen. O6pas He coaepXnT AUHaAmMn4eckne
OaHHble, ero Coaep>XMMOe He U3MEHSIETCS NocHe
co3faHus.

O6pa3 MmoxeT 3anyckaTb HECKONbKO KOHTENHEPOB, a
NPUNOXEHNE MOXET COAepXKaTb OOHY UITN HECKOJSTbKO
rpynn KOHTENHEePOB.

KoHTponnep, koTopbin obecrneynsaeT paboTy crnyxobl
KOHTENHEepPOB.

Psaa nameHseMbix KOHPUrypaunoHHbIX 3NEMEHTOB,
onpegeneHHbl B Helm-yapTax KOHTenHepa.

Cnyx6a ynpaBrneHUs KOHTEMHEPHBLIMU NMPUNOXEHUAMM,
KoTopas ynpaBnsaeT XXU3HEHHbIM LIMKIOM
KOHTEWNHEPHbIX NPUITOXEHUN.

CloudVXLAN — aT0 doyHKLMS, KOTOpasi UCNonb3yeT
TexHonormo VXLAN (Virtual eXtensible Local Area
Network), no3BonsOLLYy0 cucTeMaM XpaHeHus
Hanpsamyto nogkrnodatecs k cetn VPC n ctaHoBUTBLCA
yacTbto obnayvyHoro cteka Huawei Cloud Stack ans
YHUULNPOBAHHOIO YNpaBreHns n TexobcnyxmaHums.
OTa (PyHKUMA CyLLEeCTBEHHO yNpoLLaeT BbINOfIHEHNE
onepauun akcnnyaTauum n TexobenyxmBaHus.

Mpouecc KOAMPOBAHUS AaHHbIX A5 YMEHbLUEHUS UX
pa3mepa. CxaTue c notepsamu (T.e. cxatme ¢
ncrnonb3oBaHWeM MeToza, NPy KOTOPOM YacTb
NCXOAHOW MHpopMaLmmM TepsieTcs) NpUuMeHsieTcs Ans
HeKOTOopbIX hOPM AaHHbIX (Hanpumep, LMpPoBbIX
N306paxkeHnit) B HEKOTOPbIX NPUIOXKEHUSX, HO Ans
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MoTok AaHHbIX (Data
flow)

Murpaumusa gaHHbIX
(Data migration)

McTOoYHUK AaHHbIX
(Data source)

Oepynnukaums
(Deduplication)

N3MeHeHHble AaHHble
(Dirty data)

ABapuiHoe
BOCCTaHOBNEHMUe
(Disaster recovery)

MaccuB auckoB (Disk
array)

oonbwnHcTBa N T-NnprMnoXeHuii NpuMeHsieTcst cxxaTne
6e3 notepsb (T.€. cxXaTue ¢ UCMNosfb30BaHNEM METOAA,
KOTOPbI COXPAHSIET BCE COAEPKNUMOE UCXOOHbIX
OaHHbIX U NPU UCMNONb30BaHUN KOTOPOro UCXOAOHbIE
AaHHble MOryT OblTb TOYHO BOCCTaHOBIEHbI).

Mpouecc, KoTopbIV BKNoYaeT 06paboTKy AaHHbIX,
N3BIIEYEHHbIX N3 NCXOOQHOW cucTemsl. [pouecc,
KOTOPbIV BKMOYaeT: unbTpaunto, MHTErpauuio,
pasnnyHoro poda pacyeTtbl C AaHHbIMKU, NoaBedeHNe
NTOroBbIX AaHHbIX, MOUCK N peLleHne npobrnem
HECOOTBETCTBUS AaHHbIX, yaaneHne
HeOencTBUTENbHbBIX AaHHbIX TakMM 06pa3om, YTOObI
00paboTaHHble AaHHble oTBeYanu TpeboBaHUAM
3a4aHHOI CUCTEMbI OTHOCUTESNIBHO BXOAHbLIX AaHHbIX.

lMepeHoC AaHHbIX MNKU MHopMauun mexay
WHPOPMaLNOHHBIMU cucTemMamu, popmaTamu nnm
Hocutensimu. Murpaums BbINOMHAETCH MO CReayLLUM
NpUYnHaM: BO3MOXHOE paspyLUeHne HocuTens
WHopmMauun, yctapesaHne annapaTHOro unu
nporpammMHoro obecneveHus (Bknoyas ycrapesaHue
dopmMaToB AaHHbIX), U3MEHeHMEe TpeboBaHWI K
Npou3BOANTENBHOCTU, HEOBXOOUMOCTb COKPaLLEHMS
pacxogos v np.

Cuctema, 6a3a gaHHbIX (Nonb3oBaTens 6a3bl 4aHHbIX
UnNun ee ak3eMnnAp) unu cdann, KoTopble NO3BONSAOT
COXPaHUTb YCTONYMBOE COCTOsIHME BU3HEeC-06LEKTOB.

3ameHa HECKONbKUX KOMUIA AaHHbIX — Ha PasfinyHbIX
YPOBHSAX rPaHyNApPHOCTN — C OTCbINKOW Ha 00Lyto
KOMuto. Lle.l'lb agenynnukaumm — 3KOHOMUA
NpOCTpaHCcTBa XpaHeHns 1 (MnNKn) NoNoCkl NPOMYCKaHUS.

,D,aHHbIe, KOTOpPbl€ BPEMEHHO XPaHUITNCb B K3LWW-NAaMATU
N He ObINK 3anMcaHbl Ha ONCKN.

BoccTaHoBneHne aaHHbIX, AOCTYN K AaHHbLIM U
cooTBeTCTBYlOWaa obpaboTka NnocpeacTsom
KOMMMEKCHOro NpoLiecca HaCTPONKM pe3epBHOro cainTa
(obopynoBaHus unu paboyero NpocTpaHcTea) ¢
BOCCTaHOBJIEHMEM ONEPALIMOHHbLIX AaHHbIX AN1s
obecneveHns HenpepbIBHOCTU BUaHeca nocne yTparhbl
BO3MOXHOCTW 3KCMNNyaTauum BCeX MOLLHOCTEN LeHTpa
06paboTkun gaHHbIX unm nx Yactu. K npoueccy
aBapUNHOro BOCCTAHOBIIEHNSI OTHOCUTCS HE TOSbKO
Ay6rnmpoBaHMe OCHOBHOro Habopa AaHHbIX, HO U
OybnnpoBaHue CyLLECTBEHHbIX MOLLHOCTEW
nporpamMHo-annapaTHOro KOMMeKkca ¢ Lenbto
obecneyeHns HenpepbIBHOM 00paboTKN OaHHbIX U
©ecnepeboiiHoi paboTkl NpeanpusaTus. Mpu niobom
aBapMNHOM BOCCTaHOBIIEHMM MOXET HabnogaTbcs
onpeaeneHHoe Bpemsi NPoCToS.

KomMnnekT AncKoB 0gHOM UM HECKONbKUX
00LefOCTYMNHbIX ANCKOBbLIX MOACUCTEM,
00beAMHEHHbIN OOHOW NPOrpaMMOoN yrpaBneHus.
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DomeH auckoB (Disk
domain)

Bnok auckoB (Disk
enclosure)

OOGHapyxeHune gucka
(Disk location)

Mcnonb3oBaHue ancka
(Disk utilization)

eDevLUN

Moaynb pacwumpeHus
(Expansion module)

PacwupeHune
(Expansion)

Enhanced Direct
Connect

Mporpamma ynpaBreHust NpeaoCTaBnsieT EMKOCTH
XpaHeHUs1 ANCKOB XOCTaM B BUAE OOHOro 1nu
HECKOMbKMX BUPTYyarbHbIX ANUCKOB. Mporpammy
ynpasiieHUA 4aCcTo Ha3blBaKOT BCTpOGHHOI7I
MWKPOMPOrpamMMoi Ui MUKPOKOAOM, KOrda oHa
paboTaeT B KOHTpornnepe Anckos. Mporpammy
yrnpaeneHus, Kotopasi paboTaeT Ha XocTe, 006bIYHO
Ha3blBAlOT agMUHNCTPATOPOM TOMOB.

[loMeH ONCKOB COCTOUT M3 AMCKOB OAHOIO TUMa Unu
[AVCKOB pa3Horo Tuna. [JoMeHbl AUCKOB M30MNMPOBaHbI
Apyr oT apyra. Takum o6pasom ycrnyru,
npefocTaBnsieMble pasfnyHbIMU LOMEHAMMW ONCKOB,
He BNUSIOT APYr Ha Apyra C TOYKU 3pEeHUs
NPON3BOANTENBHOCTU U HEUCTIPABHOCTEW, ECINU
TaKoBble UMetoTCS.

CocTouT 13 crneayroLmnx Yacten: MoAayIb pacLUNpeHus,
OUCK, MOAYNb NUTaHWS U MOAYIb BEHTUMSLMMN.
EMKOCTb cucTeMbl MOXeT ObITb pacluMpeHa 3a cHeT
KacKkagHoro nogkni4yeHnsa HeCKOJTIbKUX 6]'IOKOB AONCKOB.

Mpouecc oGHapyXeHust AncKa B CUCTEME XpaHEHUS
nytem onpegenexus 1D 6noka u ID cnoTa aucka.

MpoueHT Mcnonb3yeMom eMKOCTU K 0OLLEN AOCTYNHON
€MKOCTM.

Jlornyeckoe NPOCTpPaHCTBO XpaHeHUsi, Co3gaHHoe
CTOPOHHMMWM MaccMBaMn XpaHeHuA.

KOMMNOHEHT, I/ICI'IOJ'Ib3yeMbIIZ ana pacmnpeHud.

MogkrntoyeHmne cucTemsl XpaHeHuaA K 6onbu.|emy
KoJln4yecTBy ©nokoB OVCKOB npu nomMmoLumn
coeauHUTENbHbIX Kabenen ang pacwmnpeHna eMKoCTHn
CUCTEMbI XpaHEHUA.

Enhanced Direct Connect aBTomatnyecku ynpasnset
annapaTHbIMK KOMMYyTaTopamu Huawei n
NpeaocTaBnsAeT CBA3b 3-T0 YPOBHSA MeXAy YaCTHbIMU
IP-agpecamu B obnake 1 cetamum 3a npegenavu
obnaka. Tun ceTeBOro coeauHeHMs 1 NIOCKOCTb
AaHHbIX ONTMMU3UPYIOTCA HAa OCHOBaHUN MCXOOHOMO
obopygoBaHus npsamoro nogkntoveHms Direct Connect.
Bbl MOXeTe BbibpaTh pexum NoakNiovYeHns Yyepes
MEXCEeTEeBOW dKpaH U TUMN CETEBOr0 COeANHEHNS,
KoTopbin ByaeT Hanbonee NonHO oTeeyaTb
TpeboBaHuAM Baluero 6usHeca.
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F

BbicTpo3amMeHsieMbIn
6nok (Field replaceable
unit)

BcTpoeHHoe MO
(Firmware)

YpoBeHb TpaHCcnALuumn
c¢onews (Flash
Translation Layer)

BHewHunn nopt
(Front-end port)

Moaynb BHELIHUX
MHTepdencoB
BBOAa-BbIBoAa (FIM)
(Front-end
interconnect 1/0O
module (FIM))

C6op mycopa (Garbage
collection)

LWnio3 (Gateway)

Fnob6anbHbIN coop
mycopa (Global
garbage collection)

Brok nnm KOMNOHEHT CUCTEMBI, KOTOPbIV
npegHasHa4veH Ans 3aMeHbl Ha 06bekTe, To ecTb 6e3
BO3BpaTa CMCTEMbI B 3aBOACKOE UM PEMOHTHOE Aeno.
Brnoku c 3ameHol Ha 06beKkTe MOryT 3aMEHSITLCS
nonb3oBaTtesieM Unn angd nx 3aMeHbl MOXeT
noTpeboBaTbCA NOMOLLb KBAanNUULIMPOBaHHOTO
obcnyxmBaroLLLero nepcoHarna.

MporpamMmmHoe obGecneyvyeHne HKHEro YpoBHS s
3arpy3ku n paboTbl C MHTENNEKTYyarbHbIM
ycTponcteoM. BetpoeHHoe O 06bIYHO pacnonoXeHo
B MN3Y (ROM) Ha ycTpowcTae.

Flash Translation Layer (FTL) opraHusyet n ynpaensiet
OaHHbIMU XOCTa, NO3BOMSET YyNOPAA0YUTb AaHHbIE
xocTa gns dgnew-mmnkpocxem NAND SSD-awnckos,
noaaepxvBaeT oTobpaxeHue mexay agpecamu
normdeckmx 6nokos (LBA) n agpecamn donanyeckmnx
6nokoB (PBA), a Takke peanusyeT cbop mycopa,
MUHUMU3ALIMIO 3HOCA U yripaBrneHne HencrnpaBHbIMU
Brnokamu.

MopT, KOTOpbIA coeanHAET BOK KOHTPONEPOB C
obcnyXnBatoLLEe CTOPOHOM U Yepes KOTOpPhLIN
ocyllecTBnseTcd nepegava cnyxebHbix AaHHbIX. Tvn
BHelHux nopTtoB: Fibre Channel n iSCSI.

Y BCEX KOHTPONEPOB B YCTPOWCTBE XPAHEHUSA OAHM
BHELLHWE UHTepderCHble Moayu.

Mpouecc BbiIcBOBOXAEHUA pecypcoB, koTopble BonbLue
He ucnonb3ytoTcs. Coop Mycopa Ncnonb3yeTcs BO
MHOIMX acrnekTax BblMUCIIEHUN U XpaHEHUA. Hanpmmep,
BO hnew-namaTn cbop mycopa B pOHOBOM pexmme
MOXET YNyudLIUTb NPON3BOANTENBHOCTbL 3aMUch NyTem
CHUWXeHud HeO6XOL|,I/IMOCTI/I BbIMOJTHEHUA CTUPAHUA
Bcero 6noka 4o 3anucu.

YCTpOWCTBO, KOTOPOE NPUHUMAET AaHHbIE MO OAHOMY
MPOTOKONY M NepedaeT Ux Yepes Opyroil.

C TO4kM 3peHus gedparMeHTaLum MacCMBOB XpaHeHUs
n cbopa mycopa gmckoB rnodanbHbI cbop Mycopa
yMeHbLUaeT KONMYecTBO Mycopa Ha Auckax, No3Bonss
MaccrBaMm XpaHEeHMS AaHHbIX OO0 aTh Anckam o
HeBbINOMHEHNM NepeHoca HeAeNCTBUTENbHbIX AaHHbIX
N O KOHTpOMne 0CcBOBOXAEHMSA NPOCTPaHCTBA. Taknm
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MobanbHas cucrtema
MOOUNLHOMN CBA3N
(Global system for
mobile
communications)

FobGanbHas
MWHMMM3ALMA U3HOCA
(Global wear leveling)

INoTok ans xecTkoro
Aucka (Hard disk tray)

Heartbeat-nakeTbl

KoaduumenT

HaxoxaeHunsa AaHHbIX B

kaw-namatm (Hit ratio)

«lFopayasa» sameHa (Hot

swap)

HyperMetro

Oomen HyperMetro
(HyperMetro domain)

Mapa HyperMetro

06pa3om ANCKN U KOHTPOMNEPbI UCNONb3YIOT MEHbLLIE
MecTa, YTO CHMXKaeT 3aTpaTbl U NpoAneBaeT CPoK
CNy>0bl MacCMBOB XpaHEHUS.

CTaHgapT MOGMNbHOWM CBA3WM BTOPOro NOKOSEHNS,
onpeaensieMbln EBponencknum MHCTUTYTOM CTaHAapToB
B obnactu TenekommyHukaumn (ETSI). OcHoBHas
AeATenbHOCTb MHCTUTYTa HanpaBneHa Ha pa3paboTky
cTaHaapToB Ansi rnobanbHbIX ceTen MOOBUNBHONM CBA3M.
GSM Bkrto4aeT TPy OCHOBHbIE YacTW: NOACUCTEMY
KOMMyTaumm MmobunbHom cesasm (MSS), noacuctemy
6asoBbix cTaHuu (BSS) 1 MobunbHele cTaHumm (MS).

C TOYKM 3peHna MHOMBMAOYamNbHbBIX XapaKTepUCTUK
O[HOTO Ancka, rmobanbHas MMHMMM3aUnsa U3Hoca
NCnonb3yeT anropuTMbl pacnpeneneHms
NpoCTpaHCTBa W 3an1cy ans MMHMMM3aUmMm n3Hoca
ANCKOB, YTO NpeaoTBpaLlaeT NoTepto NPOAYKTUBHOCTHU
Ancka 13-3a YpesamMepHoK 3anmcu 1 NpoaneBaeT CPoK
cnyx0bl gucka.

JloTok, B KOTOPOM pacroJioXeH KECTKMUIA OUCK.

®yHKumMA heartbeat obecneunBaeT cBA3L Mexay
y3namu, AMarHoCTUKY HemcnpaBHOCTEN M 3anyck
cobbiTun. Heartbeat-nakeTbl — 3TO NpOTOKObI, HE
Tpebyowme noareepxaeHus. OHM nepegarnTcs Mexay
AByms ycTporcTBamun. bnarogapsa um ycTponcTso
MOXeT CyAUTb O COCTOSIHUU APYroro yCTpomncTBa.

OTHolleHue onepauuii BBoAa-BbiBoAa U3 K3LL-NAMATU
B PEXMUME NPSAMOro AOCTyna Ko BCEM onepaumam
BBOJa-BbIBOAA.

3ameHa gedekTHoro 6roka B CMCTEME, BbINOJHAEMas
npu HopmanbHOM PYHKLMOHNMPOBAHUN CUCTEMBI.
3ameHa B «ropsidem» pexume npencrasnsieT cobomn
husnyeckne onepawmm, BoiNosHIEMbIE YENTOBEKOM.

JononHuTenbHas ycnyra cucTemM XpaHeHusl.
HyperMetro o3HavaeT, 4TO Ans ABYX MAacCMBOB AaHHbIX
OBYX PasfnyHbIX CUCTEM XPaHEHUsI NPEAOCTaBNSAOTCSA
YCNyrn XpaHeHns, Kak asis oqHOro Maccuea AaHHbIX, B
uensx obecneyeHus pacnpeneneHns Harpy3km Mexay
NPUIOXEHUSIMW W BbIMOSTHEHNST NEpeKIioveHns 6e3
npepbIBaHUS YCNyr.

OO0bekT KoHGUrypaumm HyperMetro o6bI4HO cocTonT
13 OBYX MacCMBOB XpaHEHUS N OOHOro
quorum-cepsepa. Ycnyrn HyperMetro moryT 6biTb
cosaaHbl B gomeHe HyperMetro.

Mapa HyperMetro vStore coctont ns asyx vStore, 10
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vStore (HyperMetro
vStore pair)

HyperMetro-Inner

HyperDetect

Pyuka (Handle)

Helm-yapTt

BHyTpunonocHoe
ynpaBneHue (In-band
management)

MHuumnartop (Initiator)

Beoa-BbiBOp (1/0)

eCTb OBYX apeHaaTopoB. [locne Toro kak OTHOLIEeHUs
HyperMetro HacTpoeHbl ang napbl vStore, Habopbl
AaHHbIX B ABYX vStore paboTatoT B pexume
pe3epBMpPOBaHMSA U NPEeLOCTaBMST YCYrn XpaHeHnst
[aHHbIX B 0AHOM Habope aaHHbIX, obecneyvnBas
GecKOHTaKkTHOe aBapuUMHOE NepPeKIIYEHME YCITyTU.

Bnarogaps texHonorunam HyperMetro-Inner,
MOCTOSIHHOIO 3epKanmpoBaHus, rnobanbHoro
BHYTPEHHEro obmMeHa pecypcamm N Tpex KOMun B CeTU
N3 BOCbMW KOHTPOSSIEPOB CUCTEMA XPAHEHUS UMEET
YCTOMUYMBOCTb K BbIXOAY M3 CTPOS OAHOrO 3a ApYruM
CEMW KOHTPOMNEpPOB M3 BOCbMU, O4HOBPEMEHHOMY
BbIXOAY M3 CTPOS ABYX KOHTPOSIEPOB M BbIXOAY M3
CTposi 6rioka KOHTPONIEepPOB.

HyperDetect — dyHKUMA, NpegocTaBnsoLLas
BbIsIBfIEHNE BUPYCOB-BbIMOraTenen.

quKa ABNAETCA KOHCTPYKTUBHbLIM 3J1EMEHTOM MOAYIA.
OHa ncnonb3yeTca ona yCtaHOBKU U U3BJIieYeHnA
mMoayna n3 waccu.

Helm-yapt nmeet popmat TAR. OH Noxox Ha nakeT
deb APT unu naket rpm Yum. OH cogepXxuT rpynny
drannos yaml, koTopasa onpeaensaeT pecypchbl
Kubernetes.

NHdbopmauma agMUHNUCTPATMBHOIO yNpaBreHns CeThbio
1 nHopmauusa o6 ycnyrax cBsi3u B NOfib30BaTENIbCKOM
ceTu nepefatTcs N0 OQHOMY U TOMY Xe NOrM4eckomy
KaHany. BHyTprnonocHoe ynpasrneHve no3sonser
nonb30oBaTeNsaM ynpaenATb MaccMBamy AaHHbIX Mpu
nomMoLum komaHg. Komanapbl ynpaBneHus nocbinatTes
yepes KaHanbl 00CNYXUBaHUSA, T.€. KaHarnbl YTEHUA U
3anucu AaHHbIX BBoga-BeiBoAa. MNpenmyiectsamm
BHYTPWMOMNOCHOrO YNpaBleHus sIBNSIETCH BbiCOKas
CKOpOCTb, CTabunbHasa nepefava, a Takke oTCyTCTBME
H606XO,EI,I/IMOCTI/I B OOMNOJNTHUTEJ1IbHbIX CETEBbLIX NMOPTax
ynpasneHus.

KOMMOHEHT CMCTEMBI, MHULMUPYIOLLMIA KOMaHay
BBOJA-BblBOAA Yepes3 B3anMOAeNCcTBME onepauunmn
BBOAa-BbIBOAA. TepMuHar, KOTOpbI MHULMUPYET
nocrnenoBaTenbHOCTb KOMaHA BBoAa-BbiBoga SCSI.
TUNUYHBIMK MHMLMaTOPaMK ABNAIOTCA aganTepbl
BBOAA-BbIBOAA, kapTbl ceTeBbIX MHTEpdencos n ASIC
WMHTENNEKTyanbHOro ynpasneHns onepaumsaMmm
BBOJa-BbiBOAA.

KpaTtkoe Ha3BaHWe ons TepMrMHOB BBOA-BbIBOA. |/O —
3TO NpoLUEeCcC NepemMeLLleHns AaHHbIX MeXay OCHOBHOW
NaMsATbIO0 BbIYUCIIUTENBHON CUCTEMBI U BHELLHUM
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MHTennekTyanbHoe
obHapyxeHue
BUPYCOB-BbIMOraTesneun
(Intelligent ransomware
detection)

NHTepdencHbIN
moaynb (Interface
module)

BanaHcupoBKka
Harpy3ku (Load
balance)

Jlornyeckunm 6nok
(Logical unit)

Homep nornyeckoro
yctpoucTBa (Logical
unit number)

dopmaTuposaHme LUN
(LUN formatting)

Mepeagpecaunsa LUN
(LUN mapping)

Mwurpauumsa LUN (LUN
migration)

MrHoBeHHbI CHUMOK

YCTPONCTBOM UK MHTEpPdENCOM, Hanpumep
YCTPOWCTBOM XpaHeHUs1, AUCNNEEM, MPUHTEPOM UK
CeTb, NOAKINIOYEHHONM K OPYTMM BbIYUCTIUTENbHBIM
cuctemam. DTOT NPOLECC BKITOYaEeT B cebsi YUTEHME Unu
nepeMeLleHne faHHbIX B NaMSATb BbIYMCUTENBbHOM
CUCTEMbI U 3aMnUCb U NEPEMELLEHME AaHHbIX N3
namMaTN BbIYUCIIUTENBHOW CUCTEMbI B APYroe MecTo.

Cuctema obHapyXnBaeT U3BeCTHble CBOWCTBA
BMPYCOB-BbIMOraternen, 4tobsl onpeaennTsb,
aTakoBaHbl NN pannoBbLIie CUCTEMBI
BMpycamu-BbiMoraTenamu. Ecnun ataka
nporpamMmbl-BbIMOraTesns He obHapy»xeHa, cuctema
aHanuampyeT U CpaBHMBAET N3MEHEHNS B MTHOBEHHbIX
CHMMKax pannoBon CUCTEMbI U UCNONb3yeT
anropuTMbl MaWMHHOIO 06y4eHnss Ansa ganbHenLwen
npoBepkn hannoBbiX CUCTEM Ha NPESMET 3apaKeHUs
BUpyCaMun-BbIMoraTensamu.

CMeHHbIN mMoaynb, KOTOprVI OKa3blBa€eT yCnyrn nnum
npeaocTtaBndeT NoOPThl ynpaBlieHUA.

MeTon HacTpoOKM CUCTEMBI, KOMIMOHEHTOB
NPUNOXEHUI N OAHHbIX ONs1 PABHOMEPHOrO
pacnpegeneHuns onepawumin BBO4a-BbIBO4A NNK
BbIYMCIIUTENBHBIX 3aNpPOCOB MeXAy PU3NYECKUMU
pecypcamm CUCTEMBbI.

Agpecyemsbliii 00bEKT B npegenax ueneson SCSI,
BbINOJHSIIOLLEN KOMaHAbl BBOAA-BLIBOAA.

NaoenTtudpmkarop SCSI normyeckoro 6noka B npegenax
ycTponcTtea ¢ ogHum SCSI Target ID. Otpacnesoe
cokpalleHune, obosHavaemoe kak LUN, ansa nornyeckon
€anHULbI, 0603Ha4YEHHON HOMEPOM FIOMMYECKOro
yCTponcTBa.

Mpouecc 3anucu 0 6uToB B 06NacTb AaHHbLIX Ha
NIOTMYECKOM JUCKE U FreHepMpoBaHme
COOTBETCTBYHLLNX BUTOB YETHOCTM, YTOOLI NOrMYECKUIA
ANCK HaXO0AMICsi B COCTOSIHUM FOTOBHOCTM.

Cuctema xpaHeHusi nepeagpecyet LUN Ha cepBepbl
NPUNOXEHUI, YTOOLI CepBeEpPbI MPUMOXEHUA MO
nony41Tb AOCTYM K pecypcam XpaHunuiia.

MeTopg nepemelyeHms gaHHbix LUN mexay
pasnuyHbiMN OU3NYECKMMM NPOCTPAHCTBaAMM
XpaHeHWs1 OAHOBPEMEHHO ¢ obecnevyeHnem
LeNTOCTHOCTM AaHHbIX 1 6ecnepebonHoro
npegocTaBneHns ycnyr XocTa.

Twun MrHoBeHHoOro cHUMKa, cosgaHHbii Ana LUN. 3toT
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LUN (LUN snapshot)

Pbiyar (Lever)

XpaHunuiuie
nokanbHbIX o6pa3oB
(Local image
repository)

TepmuHan
TexobcnyxuBaHusa
(Maintenance terminal)

NHTepdencHbIN
MoayJsb ynpaBneHus
(Management interface
module)

CeTb ynpaBneHus
(Management network)

CeTeBoM nopt
ynpaBneHus
(Management network
port)

NVM Express

SSD c uHTepdencom
NVMe

CHMMOK SBISIeTCA YNTabenbHbIM M OCTYNHLIM ANs
3anncu 1 B OCHOBHOM UCMONb3yeTcs Ans
npegocTaBfieHNs MrHOBEHHbIX CHUMKoB LUN 13
AaHHbix LUN no BpemeHu.

Peluar siBNsieTcst KOHCTPYKTUBHBIM S1IEMEHTOM MOAYIIS.
OH ncnonb3yeTcs 4N YCTaHOBKU U U3BMEYEHMS
MOAYNSA U3 Waccu.

YacTHoe xpaHunuiie, ncnonb3yemoe Ansi XpaHeHUs
0o0pa3soB koHTelHepoB 1 Helm-yapTos,
MMMNopTMpYyeMbIX nosnb3oBaTensammn. OHO oTnnyaeTcs
OT CTaHAAPTHbIX XpaHWUNuLL 06pasoB.
MmnopTupoBaHHble 06pasbl 1 Helm-4yapTbl AOMKHbI
oTBeYaTb TpeboBaHMAM COBMECTUMOCTIN CUCTEMBI.

KomnbtoTep, NOAKMOYEHHbIN Yepes
nocnegoBaTenbHbLIN NOPT UMK CETEBOW NOPT
ynpasneHus. OH NpoBoAnUT TexobenyxnsaHne
CUCTEMbI XpaHEeHUs.

MOﬂyJ’Ib, KOTOprIZ 00beauHaeT OOUH U HECKOITbKO
CeTeBbIX NOPTOB ynpaBJieHUA.

O6beKT, KOTopbI NpegoCTaBNsAeT cpeacTea ans
nepegayv n 06paboTku MHopmauumn yrnpaeneHus
ceTblo.

CeTeBoli nopT Ha GrioKe KOHTPOINEepPoB, KOTOPbLIV
NOAKIYaeTCs K TeEpMUHany TexobcnyxmBaHus.
lMpegHasHaveH Ans TepMuHana AMCTaHUMOHHOMO
Texobcnyxusanus. Ero IP-agpec MmoxeT GbITb M3MEHEH
npy U3MeHeHUU cpefbl 3aKkasyunka.

WHTepdenc koHTponepa xocta ¢ MHTepgencom
pernctpa u HabopoM KoMaHz, pa3paboTaHHbIN Ans
SSD Ha ocHoBe PCI Express.

TeepaoTensHbIn anck (SSD) ¢ uHtepdericom
3HeproHesasucumon namatn (NVMe). No cpaBHeHMto
apyrumm SSD, Takme SSD moryT ob6ecneunTs Gonee
BbICOKYH NMPOU3BOAMTENBHOCTL 1 B0nee KOpoTKyto
3a0€EpXKKY.
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O

YnpaBneHue no
AOoNoSIHUTEeNNbLHOMY
kaHany (Out-of-band
management)

3awuTta ot cboeB
paboTbl UICTOYHMKA
nutaHusa (Power failure
protection)

MpepnBaputensHoe
KOnupoBaHue
(Pre-copy)

KomnakTHble SSD
NVMe (Palm-sized
NVMe SSD)

Quorum-cepBep

Pexunm
guorum-cepBepa
(Quorum Server Mode)

YposeHb RAID (RAID
level)

MepexBat pannos
BUPYCOB-BbIMOraTenemn
(Ransomware file

Pexum ynpasneHuns, ncnosnb3yembiii B CETU
BHEMOMOCHOro ynpasneHns. MHdopmauus
aAMWHNCTPaTUBHOIO YNpaBIieHUs CETbIO U
NMHdopmaumsa o6 ycnyrax cBsi3av B NoSib30BaTENbCKOW
ceTn nepegaroTcs rno pasHbIM JIOrMYECKMM KaHanam.

Mpn BO3HUKHOBEHUWN COOS1 pabOTbl BHELLHETO
WCTOYHUKA NUTAHUSA MOAYIb NOA4AYM NUTAHMSA
nepemMeHHOro Toka nogaeT nuTaHue oT batapeun. ATo
rapaHTUpyeT LeNoCTHOCTb UBMEHEHHbIX OaHHbIX B
KoLL-NamsATK.

Korga cuctema onpegenset BepoATHOCTb
HeucnpasHOCTN ogHoro n3 auckos B rpynne RAID, To
OHa BLINOMHAET NpeaBapuTensHOE KONMpoBaHUe
OaHHbIX Ha OUCK «TOPSAYero» pe3epBupOBaHUS.

KomnaktHble SSD NVMe — 310 Tmn SSD-auckoB ¢
nHTepdericom NVMe pasmepom (B x LU x M) 160 mm x
79,8 Mm x 9,5 Mm (Hu 3,5-at0NMoBbIE, HU
2,5-010NMOBbIE ONCKN).

CepBep, KOTOpLIN NPefoCTaBNSAET YCyrn pa3peLleHns
cnopos ans knactepos unu HyperMetro B Lensax
npeaoTepaLleHnst KOHIUKTOB, BO3HUKAIOLLMX MpU
AOCTYyne K pecypcamM C HECKONbKUX CepBEPOB
NPUNOXKEHUNA.

Pexum apbutpaxa B HyperMetro. Mpn BO3HMKHOBEHWM
Kakoro-nmbo cnopa B HyperMetro quorum-cepBep
onpegensieT, Kakon y3en CBA3W BbIUrPbIBaAET Crop.

N30bITOYHBIA pe3epBHbIA MAaCCUB JTOTMYECKUX OUCKOB.
YpoBeHb RAID noBbiwaeT 0Tka3oyCcTOMYNMBOCTb MUn
NPOV3BOANTENBHOCTL JTIOTMYECKOro AMCKa, OOHaKO
CHWXaeT ero AOCTYMHYI eMKoCcTb. Heobxoanumo
yKkasatb ypoBeHb RAID gns kakgoro fiorm4eckoro
ancka.

Mpw 3anycke aTtak BUPYCbl-BbIMOraTenum obbi4HO
co3aaroT 3amndpoBaHHble annbl, UMeHa KOTOPbIX
cofepxat cneuyunanbHble paclumpenus. C y4eToM 3Toro
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interception)

O6HapyxeHue
BUPYCOB-BbIMOraTesneun
B peanbHOM BpeMeHU
(Real-time ransomware
detection)

BoccTtaHoBneHue
(Reconstruction)

Pe3epBupoBaHue
(Redundancy)

YpaneHHan
pennukaumsa (Remote
replication)

O6paTtHasn
CUHXPOHMU3auus
(Reverse
synchronization)

MapuwpyT (Route)

cucTtema nepexBaTtbiBaeT 3anmcb Pansos ¢
onpeaeneHHbIMN paclUMpeHsIMU UMeH dhalnnos,
4yTOObI 3a6MnoKMpPOBaTh NOMbLITKY BbIMOraTensCcTea ot
N3BECTHbIX BMPYCOB-BbIMOraTenen u 3awmTmTb
(rannoBble CUCTEMbI B CUCTEME XPAHEHUS.

Bupychbi-BbIMOraTenu MMetT CXOXNE XapaKTEPUCTUKM
onepauun Beoga-sbiBoga. AHanmMsmpys
XapaKkTepUCTMKM ¢hanfioBoro BBoAa-BbiBOAa, cMcTema
ObICTPO OTUNLTPOBLIBAET aHOMarnbHbIE dainbl 1
BbIMOJIHSIET rNyOOKWIA aHanNn3 X COAEPXKMMOro Ans
obHapyxeHust annoB, aTakoOBaHHbIX
BMpycaMun-BbiMoratenamun. 3atem ans gannosbix
cucTem, rae dannbl ObINK aTakoBaHbl, CO30aKTCS
MrHOBEHHbIE CHUMKM Be3onacHocTu. Takke
aAMUHUCTPATOPY 3alLnTbl AaHHbLIX MPUXOANT
yBeoMIeHne 0b aTake, YTO orpaHuMdmnBaeT
BO3J€eNCTBNE BUPYCOB-BbIMOraTenen n CHmkaeT
noTepu AaHHbIX.

PereHepauuns n 3anncb Ha OOMH NN HECKOSBbKO ANCKOB
3aMeHbl BCeX NoSb3oBaTeNbCKMX JaHHbIX U NpoBepkKa
OaHHbIX C HEUCNPABHOIO AMCKa B 3epKalfibHOM nnu
RAID-maccuBe. B 60nbLUMHCTBE MacCUBOB
BOCCTaHOBIIEHNE MOXET NPOBOANTLCH, Koraa
NpUNoXeHna nony4aroT AOCTyn K AaHHbIM Ha
BUPTYyalbHbIX AUCKaxX MaccuBa.

BkntoyeHre ONONHUTENBHbLIX KOMMOHEHTOB 3aaHHOr0
TMna B cuctemy (MOMMMO TeX, KoTopble TpebytoTcs
cucTeMe ANs BbIMONHEHUS 3TON OYHKLMU) C LenbHo
obecneyeHns HenpepbIBHOM paboTskl B crniyvyae cbos
KOMMOHEHTA.

OcHoBHasi TEXHOINOMS aBapuMNHOIrO BOCCTAHOBMEHUS U
TOT cambI PyHAAMEHT, Ha 6ase KOToporo
peanuayeTcs yaarneHHasi CUHXPOHN3aUnsi OaHHbIX.
[aHHasa TexHonorns yaaneHHo noaaepxxveaet
3epKanbHOe KONMpoBaHMe KOMMeKTa AaHHbIX C
MOMOLLIbIO PYHKLMK yOaneHHOro NoAKMoYeHNs K
AaHHbIM YCTPOWCTB XpaHeHUsl, KOTopble pasdeneHbl
ApYr OT Apyra u HaxoasaTcs B pasHbix MecTax. [axe
NMpu BO3HMKHOBEHUWN aBapun 3TO HMKAK HE MOBMNUSIET Ha
pe3epBHOE KOMUPOBaHWE AaHHbIX Ha yaaneHHOM
YCTPOWCTBE XpaHeHUs. YaaneHHas pennukauust MoxeT
NoApPa3AensaTbCs Ha CUHXPOHHYHO yOaNeHHYo
PENNKaLMIo U aCMHXPOHHYIO YOaneHHYo pennnkaumio.

Mpouecc BOCCTAHOBMEHNS AaHHbIX U3 YCTPOMCTBA
pesepsupoBaHusa (RM) npu BoccTaHOBREHUN yCnyr
OCHOBHOro ycTpownctea (PM).

MMyTb, NO KOTOPOMY crnefyeT ceTeBOM Tpauk oT
CBOEro UCTOYHMKA A0 MYHKTa Ha3Ha4vyeHus. B cetun
TCP/IP kaxgbin IP-nakeT nepegaeTca He3aBUCMMO
apyr ot gpyra. MapwpyTbl MOTYT MU3MEHSATLCS
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CkpunT (Script)

MocnepoBaTtenbHbIN
noprt (Serial port)

CnyxeOHble AaHHble
(Service data)

CeTeBoM nopt
npeaocTaBneHnUA ycnyr
(Service network port)

MpocTon npoTokon
yrnpaBreHus ceTbio
(Simple network
management protocol)

EanHnyHasa Touka
oTka3sa (Single point of
failure)

Cnor (Slot)

NHTepdenc manbix
BbIYMCNIUTENbHbIX
cuctem (Small
computer system
interface)

ONHaMU4YeCKN.

Cnuncok napaMeTpoB NPOCTbIX onepaummn
BBOAA-BbIBOAA, KOTOPbIE AOMKHbI BbINOMHATLCS
nocnegoBaTenbHO. YacTo ucnonb3yeTcs B CBA3U C
noptamu, 6GONbLUNMHCTBO U3 KOTOPbIX CMOCOGHbI
BbINOSHATL CKPMNThI KOMaHA BBOAA-BbIBOAA
aBTOHOMHO (6e3 nomoLm 06paboTyunka NoNnUTKK).
MocnenoBaTenbHOCTb UHCTPYKLMIA, KOTOPbIE AOMKHbI
aHanNM3npoBaTbCs U BbIMOIHATLCA UHTEPNPETATOPOM
KOMaHOHOW CTPOKM UNn APYrMM si3bIKOM HanMcaHus
ckpuntos. Perl, VBScript, JavaScript n Tcl — aT0 BCe
A3bIKM HAMMCaHUSA CKPUNTOB.

MecTo BBOAA-BbIBOAA (KaHar), KOTOpPOe OTNPaBNseT u
npvHMMaeT AaHHble (No ogHoOMY OMTY 3a pas) oT
LEeHTPanbHOro NpoLeccopa KoMnbTepa unu
ycTpoicTBa cBsa3u. lMocnenoBaTternbHble NOPThI
NCNONb3YKTCA ANa nocneaoBaTenbHON nepeaayn
OaHHbIX N B KAYECTBE MHTEPdENCOB OS] HEKOTOPbIX
nepundepuiiHbIX YCTPONCTB, TaKUX Kak MbiLUb 1
NPUHTEPSI.

MHdopmaums o nonb3oBatene u (unu) ceTu,
HeobxoamMmas ans HopmMarnbHOro NpeaoCcTaBeHNs
yCnyr.

CeTeBoli MOpT, KOTOPbI UCMONb3yeTCs ANS XpaHEHUS
ycnyr.

Mpotokon IETF ana moHUTOpWHra 1 ynpasreHus
cucTtemamm 1 yctponcteamm B cetu. KoHTponvpyemble
1 ynpaBnsemMble AaHHble onpeaensiTca MIB.
OyHKUMK, noaaepXKnBaemMble NPOTOKONOM: 3anpoc U
n3BreyeHne JaHHbIX, HacTpoKrKa Unn 3anncb AaHHbIX U
npepbiBaHUA, KOTOPbIE CUrHaNMU3NPYIOT O
BO3HUKHOBEHMUU COBbLITU.

OOnH KOMMNOHEHT unn MapLipyT B cuCcTtemMme, OTKas
KOTOpOro npueenet K HepaﬁoTOCI'IOCO6HOCTVI CUCTEMDI.

MonoxeHwne, onpefensemMoe BepxXHen HarnpasngaoLen
N COOTBETCTBYIOLLEN HXKHEN HanpaBnstoLen B Goke.
CnoT cnyxuT gns pasMmeLLeHms nnatbl.

C6opHuk ctaHgaptoB ANSI 1 npegnaraembix
CTaHAapTOB, KOTOPbIE ONPEAENAOT B3aUMOAENCTBME
onepauuin BBoga-BbiBoAa, B NEpBYLo ovepenb
npeaHasHa4YeHHbINn Ans NOAKNHYEHUs NoaCcMCTEM
XPaHEHUS UM YCTPOMUCTB K XOCTaM Yepes aganTepbl
LUMHBbI XocTa. N3Ha4YanbHO npegHa3Ha4YeHHbIn B
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MrHoBeHHbIA CHUMOK
(Snapshot)

Konus mrHoBeHHOro
cHumMKa (Snapshot

copy)

UcxoaHbi LUN
(Source LUN)

Pexum ctaTuyeckoro
npuoputeTa (Static
Priority Mode)

Cucrtema xpaHeHus
AaHHbIX (Storage
system)

Bnok namaTtu (Storage
unit)

Cucrtema nepegaum
MyNbTUMEOUWHbIX
notokoB (Streaming
media)

MoaceTb (Subnet)

MHTennekTyanbHbIN
o6nok guckoB (Smart
disk enclosure)

nepByto ovepeapb AN UCMONb30BaHNsA ¢ HebonbLIMMK
(HacToNbHLIMK PAabOYNMKM CTAHLMAMM) KOMMNBbIOTEPAMMU,
SCSI 6bin paclumpeH aonsa yaoeneTBopeHus
GONbLUMHCTBA BbIMUCIINTENBHBIX NOTPEOHOCTEN U,
BO3MOXHO, SIBNSieTCA Hanbonee LWmMpoKko
NCMNOMb3yeMbIM MEXCETEBBLIM MHTEPENCOM
BBOJa-BbIBOAA HA CErOAHSALIHUIA OEHb.

Konusa onpeaeneHHoro Habopa AaHHbIX B
onpeaeneHHbli MOMEHT BpeMeHU. KnoHbl 1
MrHOBEHHbIE CHUMKW SIBNSAKOTCS NOMHbIMU Konuamu. B
3aBMCMMOCTU OT CUCTEMbI MTHOBEHHbIE CHUMKM MOTYT
ObITb CHUMKamn cbannos, 6nokos LUN, darinosbix
CUCTEM WU APYrMX TUNOB KOHTENHEPOB,
noaaepXxvBaemMbiX CUCTEMOMN.

Konus mrHoBeHHoro cHumka LUN.

LUN, roe pacnonoXeHbl UICXOOHbIE AaHHbIE.

Pexwnm apbutpaxa B HyperMetro. MNpu BO3HMKHOBEHUN
kakoro-nu6o crnopa B HyperMetro cant, umetowmn
NpuopUTET, BbIMIrPbIBAET CMOP.

WHTerpupoBaHHas cuctema, kKotopasi COCTOUT U3
crieaytoLmMx KOMMOHEHTOB: KOHTPOsfep, MaccuB
XpaHeHUs JaHHbIX, aganTep WnHbI, dusndeckoe
COEeQIMHEHNEe Mexay YCTPONCTBaMMN XpaHEeHUs AaHHbIX
1 Bce ynpasnsoLlee MO.

AGCTpakTHOe onpeneneHne pe3epBHOro HocuTena ans
XpaHeHusi pe3epBHbIX AaHHbIX. Bnok namsaTtu
noAknoyaeTcs K omM3n4eckomy yCTPOMCTBY,
NCNoNb3yeMOMY ANsl XpaHEeHUs1 pe3epPBHbIX AaHHbIX.

Mepegaya MynbTUMEOUNHBIX NOTOKOB — 3TO
HenpepbIBHO NepedaBaemble Mo CETU MOTOKM OAHHbIX.
O6beanHsa TexHonormm cbopa, cxaTusi, KOANPOBaHUS,
XpaHeHuA, nepenayvun, BoCnpon3BegeHna n ceTeBoun
CBS131 NOTOKOBOIo MynbTUMeAMa, CUCTeEMa nepeaayn
MynbTUMEONAHBLIX NOTOKOB MOXeT obecneunBaTb
BbICOKOKa4YeCTBEHHbIE 3 dEKTbI BOCNPON3BEAEHNS B
peanbHOM BpeMEHW MNPy HU3KOW NPOMYCKHOM
cnocobHocTw.

Pa3HoBMAHOCTb HEDOMbLUNX CETEN, U3 KOTOPbIX
chopMmupyeTcs KpynHas ceTb B COOTBETCTBUU C
onpeaeneHHbIMN NpaBunaMmu, HanpuMmep
chopmMupoBaHMe cetTn B COOTBETCTBMM C PA3NTUYHBIMM
panoHamun. OTo obnervyaeT ynpaBneHne KpyrnHom
CeTbI0.

B oTnnune ot TpagnUMoHHOro 6roka ANCKOB
WHTEeNNeKTyanbHbI 610K ANCKOB OCHALLEH Ynnamm
Arm n mogynamu namsatu DDR vnn nHeimn
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B3anmHas
ayTeHTUdMKaumus
(Share authentication)

LleneBon (Target)

LleneBon LUN (Target
LUN)

ToHkun LUN (Thin LUN)

Tononorus (Topology)

BeiTecHeHue (Trim)

Monb3oBaTenbLCKUmn
nHTepdenc (User
interface)

U-obpa3Han ckoba
(U-shaped bracket)

BbIMMCITUTENbHLIMU MOAYNSAMW Afsi NOBbILLIEHNS
BbIYMCIUTENbHbIX MOLHOCTEN. C TakKMMyM MOLLLHOCTSIMM
WHTennekTyanbHble 610KM AUCKOB NOMOratoT
KOHTpOInepam pacnpenensatb BblYUCIINTENbHYIO
Harpysky, yckopsist 06paboTKy OaHHbIX.

B npouecce cMHXpOHM3aLMN KOHUTYPaLIMOHHBIX
HacTpoek vStore nHdopmaums 0 B3anMHOM
ayTeHTMduKaumm (Bknovasi 0oLy nHdpopmMaumio 1
KOHUIypaLmo KOHTPOSIIEPOB JOMEHA)
CMHXPOHU3NPYETCA B AONONTHATENLHOW CUCTEME.

TepmuHan, KOTOpbI NonyyYaeT nocrnenoBaTenbHOCTb
KomMaHa BBoaa-BbiBoga SCSI.

LUN, Ha KOTOpPOM pacrnonoXeHbl Lenesble JaHHbIE.

Jlornyeckun guck, [OCTYN K KOTOPOMY MOMy4atoT XOCTbl.
ToHkmn LUN ocyliecTBnsieT gnHammyeckoe
pacnpeaeneHne pecypcoB XpaHeHUs1 3 TOHKOro nyna
B COOTBETCTBMM C hakTuiyecknmmn TpeboBaHmamMm
nornb3oBaTenen K eMKOCTH.

Jlornyeckas cxema KOMMNOHEHTOB KOMMbIOTEPHOW
CUCTEMbI UINN CETU 1 UX B3aUMOCBA3N. Tornonorus
paccmaTpuBaeT BOMPOChl O TOM, Kakme KOMMNOHEHTbI
HanpsiMyto CBsA3aHbl C APYIMMWN KOMMOHEHTAMM C TOYKM
3pEHNSA BO3MOXHOCTM B3ammogencteus. OHa He
KacaeTcs BOMPOCOB PU3NYECKOrO pacnonoXeHunst
KOMMOHEHTOB UIN COEANHUTENBHbLIX kKabenen.
MHdbpacTpykTypa cBs3un, koTopasi obecnevmBaeT CBA3b
Fibre Channel mexxgy Habopom PN_Port (Hanpumep,
Fabric, Arbitrated Loop nnun kombuHauusa obounx).

Cnocob, ¢ NoMoLLbI0 KOTOPOro OnepaumnoHHas cucTtema
XOCTa MOXeT UHpOpMMPOBaTb YCTPOMNCTBO XPaHEHUS O
Brnokax AaHHbIX, KOTOpble BOMbLUE HE MCMOMNb3YTCS U
MOryT 6bITb BbICBOOOXAEHLI. MHOIME NPOTOKONMbI
XpaHeHsi NPedoCTaBMAOT Takyl BO3MOXHOCTb. Tak,
aTa pyHKuMa moxeT HasbiBaTbca ATA TRIM nnn SCSI
UNMAP.

[MpocTpaHCTBO, B KOTOPOM MOSMb30BaTeNn
B3aUMOOENCTBYIOT C MaLUMHON.

JononHUTENbHbIN KOHCTPYKTUBHBINA 3NEMEHT, KOTOPbIN
nmeet copmy BykBbl «U». OH pacnonoxeH mexay
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MOHTa>KHOWN NPOYLUMHOM LLIACCU N MOHTaXKHOW MiaHKOMN
Wwkadya UM Nornkn 1 NCNonb3yeTcs AN peryrnmpoBKu
MOMOXEHUS LLIACCKM U MOHTaXXHOWN NMaHKu Wwkada unm
NonKu.
W

MuHuMM3aums n3Hoca
(Wear leveling)

YcuneHue 3anucu
(Write amplification)

Koaddnumenr
ycuneHus 3anucm
(Write amplification
factor)

O6paTtHasa 3anucb
(Write back)

OpHoOKpaTHas 3anuchb U
MHOroKpaTHoe
cuntbiBaHue (Write
Once Read Many)

CkBO3Has 3anucb
(Write through)

Habop anroputmoB, MCNOMNb3yeMbIX KOHTPONEPOM
dnew-namaTn ans pacnpocTpaHeHus 3annucen u
yoaneHun no gyenkam driel-ycTponcrsea. A4enkm Bo
dneL-ycTponcTBax MMET OrpaHUYEHHYI0
CMOCOBHOCTL BblAEPKMBATbL LMKIbI 3anucu. Lienb
MWHVMMM3aLMN N3HOCa — OTCPOUUTb U3HOC SHENKM U
NpoAannTb CPOK Crybbl Bcero ¢oneLl-ycTponcTea.

YBenuyeHvne Konuyectsa onepaumin 3anmcu Ha
YCTPOWCTBE CBEPX KONMMYECTBA onepawuii 3anmcu,
3anpoLLEHHbIX XOCTaMM.

OTHOLLEHME KONnMYecTBa onepauuii 3anmcu Ha
YCTPONCTBE K KONMYECTBY onepauun 3anmcu,
3anpoLlleHHbIX XOCTaMu.

TexHOnorms KaWwmpoBaHns, B KOTOPOW CUrHanm o
BbIMOSTHEHMM 3anpoca Ha 3anncb OTNPaBNAETCs, Kak
TOMbKO AaHHbIE NoONagatoT B K3LW-NamaTb. PakTnyeckas
3anucb B 3HEProHe3aBUCUMbIE HOCUTENW MHOPMaLK
npousongeT nodxe. ObpaTHas 3anncb
npegycmaTpuBaeT HEOTbLEMITEMbINA PUCK, YTO
npunoXeHue npeanpuMeT HEKOTOPOE AENCTBMNE Noche
NosIBNIEHMSI CUTHana 3aBepLUEHNS 3anncu, 1
npounsonaeT HENCNPABHOCTbL CUCTEMbI MEpes TEM, Kak
AaHHble OyayT 3anucaHbl B 3HEProHE3aBMCHMbIE
HocuTenu nHopmaumn. B koHeYHOM nTore aTo
npuBeAET K TOMY, YTO COAEPKNMOE HOCUTENNS
MHdopmauumn He ByaeT coBnagaTth C NocrneaywmumMm
penctenamm. o aTon NnprMynHe, 4OoCTaTOYHas
peanusauusa obpaTHOM 3anucK BKoYaeT B cebs
MEXaHN3Mbl COXPaHEHNSA COOEPXXMMOrO KaLL-NaMATU B
Crny4yae oTkasa CMCTeMbI (BKMNtoYas HemcnpaBHOCTH
CUCTEMbI MNTaHWS), a TaKKe MEXaHN3Mbl O4YMCTKM KaLla
npw BbINOSTHEHUW Nepe3anycka CUCTEMbI.

Tun xpaHeHund, npeaHasHayYeHHbIN Ans
(PUKCUPOBAHHOIO KOHTEHTA, KOTOPbIN COXpaHAET
HEN3MEHHbIM HanucaHHoe B HeM. OnTu4eckue ANcku
ABMATCA NnpuMmepom Tuna xpaHeHmss WORM.

TexHonorms KaWmpoBaHns, B KOTOPOWN CUrHan o
BbIMOSTHEHMM 3anNpoca Ha 3anncb He OTnpaBndeTcd 4o
Tex nop, Noka AaHHble He COXPaHATCA Ha
3HEpProHe3aBMCUMbIX HOCUTESAX MHopMaLnu.
lMpon3BoanTENBHOCTL MEXaHNU3Ma 3anuncu,
OCHaLLEeHHOro TEXHOMNOrMen CKBO3HOW 3anucu,
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NPUMEPHO TaKasa Xe, KakK U A5nAa CUCTEeMbI be3
KoLWNpOoBaHUA. OD,HaKO eCclnn 3anncaHHble AaHHble
TaKkXe XpaHATCA B KSW-NaMATH, nocnenyuliad
NPOV3BOANTENBHOCTb CHUTLIBAHUSA MOXET ObITb
3HaYNTENbHO Yyny4lleHa.
Z

30Ha (Zone)

Ha6op noptos Fibre Channel N_Ports u (1nu)
NL_Ports (T.e. NOpTOB YCTPOUCTB), KOTOPbIE
B3aMMOLENCTBYIOT ApYr C APYroM yepes
BOMIOKOHHO-OMTUYECKNE NNHMM CBA3WN. JTiobble 13 OBYX
noptoB N_Ports u (nnn) NL_Ports, koTopble He
SABNAOTCS YY4aCTHUKAMU MUHUMYM OOHOW OOLLEN 30HBI,
He MOryT B3aVMOJeNCcTBOBaThb Yepes
BOMOKOHHO-OMTUYECKNe NHUM cBA3U. OTHOLLEHNE K
TOW UMW NHOW 30He onpegenseTcs: 1) pacnonoXeHnem
nopta Ha kommyTtartope (T1.e., ID gomeHa (Domain_ID) n
Homep nopTa); 2) nmeHem nopta (N_Port_Name)
YyCTpPONCTBa; 3) naeHTudmnkaTop agpeca ycTponcTea; 4)
ums y3na (Node_Name) yctporictBa. N3BecTHbIE
agpeca no yMON4YaHuio BKNIOYAKTCH B KaXayt0 30HY.
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OGo3Ha4YeHns U CoKpaLleHusa

B

BBU Pe3epBHasi akkymynatopHasa 6atapesi

C

CLI WHTepdenc komaHaHOM CTPOKU

F

FC Fibre Channel

H

HBA ApanTtep LWuHbI XocTa

HPC BricokonponsBoguTeneHbie
BblYMCNEHUS

I

IOPS Konu4yecTtBo onepaunin BBoga-BbiBoga B
CeKyHay

iSCSI WHTepdenc MmanblX BbIMUCTIUTENBHbBIX
cuctem B cetu NHTepHeT

L

LUN Homep norndeckoro yctponcTsea B
cucTemMe XpaHeHud

N
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NVMe OHeproHesaBucmumas namsitb Express
O
oDT Mepenava pasrpyXeHHbIX JaHHbIX
OLTP O6paboTka TpaH3aKuuin B peanbHOM
BpeMeH#n

OLAP AHanuTtnyeckas o6paboTka AaHHbIX B
peanbHOM BpeMeHn

R

RAID M36bITOYHBIN MaccuB HE3aBUCUMBbIX
ONCKOB

ROW TexHonorus nepeagpecauun Ha 3anmchb

S

SAS MHTepdenc nocnegoBaTensHOro
NOAKNIOYEHUS YCTPONCTB XPaHEHNS
OaHHbIX

SNMP [pocTon NpoTOKO yNpaBneHusi CeTbio

SRM [ucneTtyep BoCcCTaHOBNEHMSA y3na

SSD TBepaoTenbHbIN HaKoNUTENb

T

TCO CoBoKynHas CTOMMOCTb BNnageHus

Y

VAAI API xpaHeHus vSphere ons uHTerpauum
MaccuBoB

VDI WHdpacTpyKkTypa BUpPTYaribHbIX
pabounx cTonos

VSS Ycnyra TeHeBoro KonmpoBaHUsi TOMOB
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