SAN

XpaHeHne AaHHbIX, besonacHoCTb,
[Mpon3BoanTEIbHOCTD

XCube SAN

| Cepuna XS5200

OCHOBHbIe XapaKTepUCTUKHN

- BbicokonponasoauTenbHaa cucTeMa XxpaHeHns
HJaHHbIX C ABYMSI @aKTUBHbIMW KOHTPOI1EpaMu
(Active/Active)

- OTKa30yCTOMUMBbIA KOHCTPYKTUB 6€3 €ANHON TOUKM
oTKasa

- 4-aaepHbli npoueccop Intel Xeon 5 nokonenuns D1500,
[0 128GB RAM Ha KoHTponnep

- MonHas nogaepykka TexHonormum 12Gb SAS

- BcTpoeHHble noptbl T0GbE iSCSI RJ45

- 1o 12 000MB/s onepauui nocnefoBaTe/lbHOro YTeHUs
n 8 000MB/s nocnegoBaTenbHOM 3anucu, 4o 1.7 MAH.
IOPs npu nocnegoBatelbHOM AOCTYMe

- MacLwitabupyemMoe pelleHne NoaaepKMBaET 6onee
2.6PB cbipo eMKoCTU
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- VIHHOBaLUMOHHasA onepaunoHHas cuctema SANOS
(SAN Operating System) v.4.0
- MNMopaepykka «ToHKMx» ToMoB (Thin Provisioning)
- Mogaep>kka SSD KalLMpOBaHMS
(SSD Cache, Ha uTteHue 1 Ha 3anucb)
- [Nopaep»Ka MHOrOYPOBHEBOIO XpaHeHWA
(Auto Tiering)
- MNoaaepyKka MrHOBEHHbIX CHUMKOB M MOJTHbIX KOMWIA
TomoB (Snapshot & Clone)
- MNopaep>kka yaaneHHow penavkaumm
(Remote replication)
- NMopaep>xka MHTepMENCHbIX KapT paclumnpeHns iISCSI
SAN n/nnn FC SAN
- Moaaepxxka VMware VAAI, Microsoft Hyper-V ODX,
and Citrix
- MNopaep>kka TeEXHOMNOrMK 3aLUUTbl NaMsATH
Cache-to-Flash.
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[1Ba aKTUBHbIX
KOHTposinepa

0630p cepun XCubeSAN XS5200

Cepua QSAN XS5200 npenctaBnaeT cobor nocnegHee NOKOAEHWE CUCTEM
xpaHeHnsa SAN ¢ ABYMS aKTUBHbIMUW KOHTPONIEpaMu, OTAnYatoleecs BbICOKOWM
NPON3BOANTENBHOCTbIO, HEMPEB30ONAEHHBbIM YPOBHEM 6€30MaCHOCTU, FMHKOM
MaclTabupyeMOoCTbrO, MPOCTOTOM MCMONb30BaHUA U AOCTYMNHOCTbHIO. 3Ta cepusa
npeanaraet KOMMNaHnaAM cerMmeHTa SMB dyHKUMOHAN XpaHEHUS KOPNOPaTUBHOIO
YPOBHS: TEXHOMOIMIO "TOHKMX" TOMOB, SSD K3lMpOBaHMe (Ha YTeHWe 1 Ha 3anuch),
MHOrOYPOBHEBOE XPaHEHWNE, MIHOBEHHbIE CHUMKM TOMOB. 1poaykTbl cepumn XS5200
naeanbHO NOAXOAAT ANA MCNONb30BAHUA B LiIEHTpPax 06paboTKM AaHHbIX, ANS
BbICOKOMPOM3BOANTENbHbIX BblYUCNEHWN, BUPTYanu3aummn, CUCTEM BeLLaHUSA 1
paboTbl C BUAEO KOHTEHTOM.

Cuctema SAN c AByMA aKTUBHbIMU KOHTpOJI1epaMu
(Active/Active)

Cepusa XCube SAN nocTpoeHa Ha apxuTeKType ABYX aKTUBHbIX KOHTPOIEPOB,
KOTOpble napannenbHo obecneynBaroT AOCTYNHOCTb AaHHbIX B peallbHOM BPEMEHM.
ApxutekTypa Active/Active yaBanBaeT NPOMNYCKHYK CNOCOHBHOCTb XOCTOB W
KO3M®OUUMEHT MCNONb30OBAHNA K3Lla, YTO MO3BONAET MakCMManbHO 3(MdOEKTUBHO
MCMONb30BaTb PECYPChbl CUCTEMBI M MPOMYCKHYK CMOCOBHOCTD.

Before Failover

Management

= Controller1 {

a_Controller 2

Switch Host

After Failover Ecnun oavH KOHTpoONnep BbIMAeT M3 CTPOS,
npov3oiaeT aBTOMaTUYEeCKOe MepektoyeHmne
Ha BTOpOW KoHTponnep. Kpome dyHKUMOHanNa
XPaHeHus, OH NpUMeT Ha cebs 1 ynpaBneHue
CUCTEMOMN.

Management

;-

Switch Host

ABTOMaTUYECKOE NePeKtoYeHre KOHTpoepa npu cboe




Bbicokas
OOCTYMHOCTb

Bbicokas AOCTYNHOCTb 6e3 eAUHOI TOYKM OTKa3a

Cepusa XCube SAN obnafgaeT BbICOKOM AOCTYMHOCTbIO. BCe OCHOBHbIE KOMMOHEHTDI
AYONNPYOTCA M UMEKT BO3MOXHOCTb «ropsidyein» 3aMeHbl. Tako an3amH
obecneynmBaeT AOCTYMNHOCTb Ha ypoBHe 99,999%. OTKa30yCTONYMBbLIN AM3aiH
BKJ/THOYAET CrefyroLLme KOMMOHEHTbI:

- lBa aKTUBHbIX KOHTpoONnnepa

TexHonorust Active/Active n MexaHnM3M aBTOMaTUYECKOro NepekItoYeHns o6ecneynBatoT BbiCOYanLLINIA
YPOBEHb JOCTYMHOCTU U OOHOBJIEHME MPOLIMBOK 6e3 nepepbiBa B 06CyKMBaHUN. Takon ansaiH
MO3BONSET TaKXe YABOWUTb MPOMYCKHYK CMOCOBHOCTb XOCTOB, MOBbICUTb 3P ®MOEKTUBHOCTb PaboThl Kalla
W rapaHTUpYeT, YTO BCe PeCypCbl CUCTEMbI UCMOSMb3YHOTCS C MakCUManbHoM abheKTUBHOCTbIO.

- 3epkanupoBaHue Kawa 4yepe3 NTB Bus

CucTemHast namaTb DDR4 ECC ncnonbayeTes Kak Ana Hyxxa SANOS, Tak 1 ana kawa. O6a KoHTponnepa
paboTaloT B PEXMME BbICOKOW AOCTYMHOCTM Active/Active, mpu STOM UX K3 Ha 3aMUCb UAEHTUYEH U
CUHXPOHU3NPYETCH B pealibHOM BpeMeHW. ECnn ofMH KOHTPOEp BbIMAET U3 CTPOS, BTOPON KOHTPOIEP
aBTOMAaTUYECKM NepexBaTUT padoTy.

370 pocTuraetcsa ucnonb3osarHvem NTB (Non-Transparent Bridge) BHyTpu npoueccopa Intel, 4to
obecnedmBaeT NOMHYHO 3aLLMTy NPU NEPEKIIFOYEHNN C OHOrO KOHTPOEpPa Ha ApYro.

Controller 1 Controller 2

SANOS 0S Backplane SANOS 0S

NTB
Dual-Cast

Write Cache of
Controller 2

Write Cache of
Controller 1

Write Cache of
Controller 1
(Mirrored)

Write Cache of
Controller 2
(Mirrored)

System Memory System Memory

Cxema 3epKannpoBaHua Kalla

. ﬂ,y6nupyeMble KOMMNOHEHTbI C BO3BMOXXHOCTbIO «FOpﬂ‘-IGI?I» 3aMeHbl

Cepusa XCube SAN noctpoeHa Ha 6a3e MOAY/IbHOM apXxMUTEKTYpbl 6€3 BHELIHUX CoefMHeHnn. Kpome
[IBYX aKTMBHbIX KOHTPO/1EPOB BCE OCHOBHbIE KOMMOHEHTbI, TaKne Kak 6/10KN MUTaHUs, BEHTUAATOPbI
Oy6nvpytoTCs M UMEKOT BO3MOXHOCTb «FOpsAYeit» 3aMeHbI.

ECNM KaKOM-TO KOMTMOHEHT BbINAET U3 CTPOA, CUCTEMA HEMELIEHHO OMOBECTUT 06 3TOM: B UHTepdeiice
ynpasneHna 6yaeT yKasaHo, Kako UMEHHO KOMMOHEHT HaxXxOAWTCA B 30HE PUCKa MW Bbilen U3 CTPos.
ALMVHUCTPATOP MOXET MPOCTO 3aMEHUTL ero 6e3 npepbiBaHns paboTbl CUCTEMBI.

[MonHoe ﬂyﬁﬂleOBaHl/le KOMMOHEHTOB




3awmTa RAID

- 3awuTta RAID 1 12Gb SAS

B cepun XCube SAN noanep>xvnBaeTcs OAHOBPEMEHHbIN AOCTYN K AUCKAM 060MX KOTPOJIEPOB,
obecneymBas 0TKa30yCTOMYMBOCTb NyTel BBOAA-BbiBOAA. OTKA30yCTOMYMBOCTb B Nyfae AOCTUraeTcs 3a
cYeT NCnosib3oBaHMsA TexHonormmn RAID pasnnMyHoro ypoBHs. MobasbHble ANCKK «ropsadero» pesepsa (hot
spare) COBEPLUEHCTBYHOT 3almMTy RAID, aBTOMaTUYEeCKM HaunHasa NpoLEecc BOCCTAHOBEHNSA 6€3 y4acTus
agMuUHUCTpaTopa.

Ha KaxJoM KOHTposnepe ecTb AiBa BblfeNeHHbIx nopTa mini-SAS HD (SFF-8644) nna obecneyveHus
OTKa30yCTONYMBOCTM MyTen K nonkam pacwmperHus cepnn XD5300. Takon noaxod NO3BONSET cepumn
XCube SAN o6ecneymBaTb AOCTYMHOCTb Ha ypoBHe 99,999%..

[Ba nopta 12Gb SAS Ha KoHTponnep

- MHoronyTeBoii BBoa/BbiBOA (MPIO)

MPIO (Multipath Input Output) npefnctaBnseT co60i OTKA30yCTONYMBYIO U NMPOU3BOAUTENBHYIO
TEXHONOIMIO, KOTOpast AaeT cepBepy AOCTYN K AUCKY NO HeCKoNbkuM nyTam. MPIO nogaep>xuBaetca
npoTtokonamu iSCSI n FC.

Server 1 Server 2

Volume 1 Volume 2 Volume 3 Volume 4

Tononornsa MPIO High Availability ana knactepa

Cepust XCube SAN nopaep»xunsaeT ctaHaapT ALUA (Asymmetric Logic Unit Access). ALUA ncnonbayet
OCHOBHble KoMaHAbl iISCSI, KoTopble ABASAOTCA YaCcTbto CTaHAapTHOM cneundukaumm SCSI SPC-3 ana
obecneyeHnss AONONHUTENbHbIX NyTel BBOAA-BbIBOAA C LIENIbO 3aLUMUTbl OT HEMCNPaBHOCTM NMOPTOB.
C noaaepxkkoin ALUA BBOA-BbIBOA OAHOIO M TOrO »e TOMa MOXEeT 6bITb NepeHanpaB/ieH Ha No6oi
KoHTponnep. MPIO He NpocTo o6ecneymBaeT 0TKa30yCTONYMBOCTb A5 BbICOKON AOCTYMHOCTU, HO U
ynyylaeT U MacwTabupyeT NPOM3BOANTENBHOCTb.



Bbicokas
NPON3BOAUTENBHOCTb

Bbicokas npon3sBoanuTesiIbHOCTb

MONHOCTLIO OOHOBIEHHAS apPXUTEKTYPA, CaMblii COBPEMEHHbIN npoLeccop Intel Xeon,
12Gb SAS 3.0., BcTpoeHHble nopTbl 10GbE LAN, SANOS 4.0 - nosBonstoT cepun XCube
SAN geMOHCTPMPOBaThb BMNEYaTNAOLYO NPous3BoguTeNbHOCTL: 12000MB/s' Ha
yTeHne, 8000MB/s” Ha 3anuch 1 6onee 1.1 MunnvoHa IOPS” npu nocnefosaTtebHOM
JocTyne.

Throughput (MB/s)

. 12,000

- Kontponnep SAS 12Gb

12Gb SAS 3.0 aBnaeTca caMblM HOBbIM 1 6bICTPbIM
NHTepdericom amckos. OH BABOe BblcTpee NHTepdeiica
npeablayuiero nokoneHuns SAS 2.0 (6Gb) n o6paTHo
COBMECTUM C HUM. MOXHO HayaTb MCNOAb30OBATb
y)Ke UMetoLLnmecs anckn 6Gb SAS, 3Had, 4To B Nto6oi
MOMEHT MOXHO MWUrpMpoBaTh Ha 12Gb SAS 3.0, npocto P P
KYMNW1B HOBblE NCKMN.

- - - -
6Gb SAS 12Gb SAS

12Gb SAS o6paTHo coBmecTUM ¢ 6Gb SAS

- BCTpoeHHble BbICOKOCKOPOCTHbIE NOPThbI

Cepus XCube SAN ocHaweHa AByMA |T] |T| IT]
BCTPOeHHbIMK nopTamun 10GBASE-T iSCSI Ha

KOHTponnep. [1Ba akTUBHbIX KOHTponaepa |T| ITI |T| |T| ITI I—_rl
cucTemMbl cepumn XCube SAN nmeroT 4 nopTa ‘

TOGBASE-T iSCSI, gocturas cymmapHon
nponyckHon cnocobHocTn 40Gb. [Jaxe Takas
KOH@Urypauma MoOXeT NpUMEHATbCA ANS
LMPOKOro cnekTpa MpUAOXKEHWUIA, TaKMX Kak
o6uWmnin gocTyn, pe3epBHOE KONMPOBaHUE, —

BMAEOMOHTaX, Nogaep>xKa BnpTyanmsaunmn angd _

VMware, Citrix n Hyper-V.

Gigabit Network Built-in 4 x TOGBASE-T Ports

1 PesynbTaTbl nonyyeHsl B I0meter (512KB 1/0, non-cache hit, 128 queue depths, and 26x 12Gb SAS SSD).
2 Pe3ynbTaTbl NOAyYeHbI NPY NOCnefoBaTeNbHOM A0CTyne, non-cache hit, small 1/0 size (4KB) npu ncnonbsosaHum 12Gb SAS SSD.



Bbicokas npon3BoauUTENbHOCTDb

- KapTa pacwupeHus udtepdericos 16Gb Fibre Channel

Cepus XCube SAN noaaep>xunBaeT 4-x NOPTOBYK KapTy pacwumpenns 16Gb FC, yTo obecneunBaeT
BbICOKYHO MPOMYCKHY CnocoBHOoCTb B 128Gb/s (8X16Gh FC ports) npu MUHUMaNbHbIX 3afepXKKax.
Takoi BapmaHT NOAKMOYEHUS NPeanoYTUTeNeH Ans NPUNOXKeHU 1 3afad, TpeboBaTeNbHbIX K HU3KOM
naTeHTHOCTW. Hanpumep, cucTeMbl ynpaBneHusa 6azamMun JaHHbIX, CEPBEPHOI BUPTYanmaaumm u apyrue.

[o 8 x 16Gb Fibre Channel noptos

- QSOE (QSAN Storage Optimization Engine)

QSOE — 370 0AMH M3 NporpaMmMHbIx Moayneh SANOS 4.0, KOTopbI ONTUMU3MPYET NpoLecc 06paboTKM
Tpaduka ANa CHUXEHUS U3AEPXKEK W, TEM CaMbIM, YBENNYMBAET 06LLYIO NPOM3BOANTENBHOCTb BBOAA/
BblBOAA. B pesynbraTe NponsBoAuTENbHOCTL NpoTokosa iISCSI yBenudnsaetca fo 1,5 pas, a npoTokona
Fibre Channel go 1,6 pas.

iSCSI Fibre Channel
X1.5 I X 1.6
Without QSOE With QSOE Without QSOE With QSOE

YBenuyeHvie Nponu3BOANTENBHOCTK C UCNoNb3oBaHneM QSOE TexHonorum



LLinpokunin MmopenbHbIv pag,

LLinpoknn moaenbHbIN pAL,

Cepusa XCube SAN npefcTaBieHa B LWMPOKOM pafe dopM-hakTopoB: Wwaccu Ans
anckos 3,5” LFF Ha 24 (4U), 16(3U) n 12 (2U) anMckoB 1 waccu ans amvckos 2,5" SFF
Ha 26 auckoB (2U). 3akas3umk MOXeT Bbl6paTb pelleHne B COOTBETCTBUN CO CBOMM
BI0XKETOM M HANMYMEM MeCTa B CTOMKe. biarogapsa MoZyibHOMY MOPTY pacLUMpPeHns
moaenu cepun XCube SAN mMoxHo npeBpaTtuTb B CX/[1 iSCSI SAN nnan FC SAN, nnn
MCNOb30BaTb OAHOBPEMEHHO 06a MHTEPdENCa.

- "-,.__\__\_
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X85224 XS85216 X85212 X85226

Mogenn QSAN XS5226 sBnaeTtcs nepBoit B Mmupe CX/[ Ha 26 auckos 2,5" B 2U kopnyce. B Helt Ha 2
oTceka 6onblie (MpUMepHO 8% AOMNONHUTENBHON EMKOCTM), YeM B MOMYNAPHbIX NPOAYKTax Ha 24 Aucka B
Kopnyce 2U, AOCTYMHbIX CErofHA Ha pbiHKe. 3Ta MOAeNb NO3BOMAET elle 60/blle COKPAaTUTb Pacxofbl B
pacyeTe Ha TB 1 MUHMMW3MPOBATb MPOCTPAHCTBO B CTOMKE.

OnepauunoHHasa cuctema Qsan SANOS 4.0

SANOS 4.0 - aTo nponpueTapHas onepaynmoHHaa cuctemMa ot QSAN,
npefHasHadeHHasa 415 CUCTeM XPaHeHWs, KOTopast UMeeT NPOCTOoM AN ynpaBneHus
Beb nHTepdenc. SANOS 4.0 obnagaeT O6LWMPHBIMN BOSMOXHOCTAMWU U MPUBHOCUT
(YHKLMOHAS CUCTEM KOPMOPATUBHOIO Kacca B PbIHOK SMB.

SANOS 4.0 cocTOUT U3 CepPBUCOB AaHHbIX, CEPBUCOB ynpaBfieHUss U cepBUCOB pecypcoB. SANOS
4.0 urpaet BaXkKHyt pofib B Ka4yecTBe KJIH0YEeBOro KOMMoHeHTa mMexay front-end (xocTbl) n back end
(MHDpacTpykTypa SAN 1 guckn).

QSAN SANOS for High-Availability

Controller A Controller B
VSSs 0DX VAAI CLI Web UI Web UI CLI VAAI 0DX Vss
MPIO/MSC QSOE Management Services Management Services QSOE MPIO/MCS

SAN Data Services SAN Data Services

High Availability
Cache Mirror

Status / Configuration Synchronization

Remote
Replication
Local Clone

Snapshot
SSD Cache
Auto Tiering
Thin Provisioning

Remote
Replication
Local Clone

Snapshot
SSD Cache
Auto Tiering

Thin Provisioning

HAC HAC

System Resources Manager System Resources Manager

Lv™M LvM
16Gb FC Local Local 16Gb FC
1Gb/10Gb iSCSI Processors Processors 1Gb/10Gb iSCSI

i ¢

Backplane

§ i $ i

Flash Module BBM / SuperCap Module SAS / SATA SSD SAS HDD

ApxuTekTypa OC QSAN SANOS



TexHonorum ynpaBJieHUA
AaHHbIMU

TexHonorum ynpasjiieHna gaHHbiMU

PaspaboTtaHHasa QSAN TexHonornm RAID cTeka, MICNOAb3YyeTCs MHOMMMW KIMEHTaMM
BO BCEM MuUpe yxXe 6oMee AecATn neT, YTO NOATBEPXAAeT BbiCOKOe AOBepue
KOHEYHbIX 3aKa34MKOB M3 pasHblX CErMeHTOB 6u3Heca. CneumanbHO paspaboTaHHbIn
LVM (Logical Volume Manager) co3aaeT efiuHyto OCHOBY A/1st BUPTYyanusaumm ANCKOB,
4TOObI 06ecneyYymTb NOHYHO 3awmnTy RAID, ynydlweHHYO NpOM3BOANTENBHOCTD, a
TakXXe pyrne @yHKUMN XpaHeH1s AaHHbIX KOPNOpPaTUBHOIO YPOBHS.

- MpopBuHyTble RAID TexHonoruu

Hanbonee a@ekTUBHAA U 9KOHOMMUYECKN BbIroAHAA 3almTa MHDOpMaLUMM — 3TO TeXHONOoruna
RAID. NcnonbsoBaHune RAID nmeeT pald NpenMyLLEeCcTB: BbICOKYK AOCTYMHOCTb U BbICOKYIO
nponzsoantensHocTb. SANOS 4.0 noaaepxmnBaeT MHOXeCTBO ypoBHel RAID, B Tom umncne 0, 1, 0+1, 3, 5,
6, 10, 30, 50, 60 1 N-way mirror. Bbl MOXxeTe BbIGpaTh TOT ypoBeHb RAID, KOTopbIii 601bLUe COOTBETCTBYET
BallleMy Npodwuko 3agay

RAID O RAID 1 RAID 3 RAID 5 RAID 6 N-way Mirror
MuHUMYM anckos 1 2 3 3 4 3
3awuTa Het OTkas ofHoro aucka | OTkas oaHoro aucka | OTkas oagHoro aucka | OTkas AByx auckoB | OTkas N-1 auckos
Mpouss.. uTeHus Bbicokast Bbicokas Bbicokas Bbicokas Bbicokas Bbicokast
Mpowuss. 3anucu Bbicokast CpeaHss CpeaHsis CpeaHsisa Huskas Huskasn
UIILEELLG ST 100% 50% 67% - 96% 67% - 96% 50% - 92% 4% -33%
(ans 26 auckoB)
RAID 0+1 RAID 10 RAID 30 RAID 50 RAID 60
MWHUMYM AnCKOB 4 4 6 6 8
3aumra OTkas 0AHOro Ancka | OTkas 04Horo Ancka | OTKas 0fHOro Avcka | OTkas 04HOro Ancka | OTKas ABYX AMCKOB
B Ka oW rpynne B KaX oW rpynne B KaX oW rpynne B Ka oW rpynne B KaAow rpynne
MpownsB. yTeHus Bbicokas Bbicokasn Bbicokasn Bbicokasn Bbicokasn
Mpowuss. 3anucu Bbicokas Bbicokast CpeaHsas CpeaHsia Huskas
YTunm3aLms eMKoCTH 50% 50% 67%- 92% 67%- 92% 50% - 85%

(ans 26 guckos)

. MHTGHHEKTyaﬂbHOG nepemMmewjeHne gUCKoB

Cuctembl XCube SAN aBTOMaTM4YeCKn pacno3HatoT AUCKK, BXOAALLME B COCTaB nyna, He3aBUCKMMO OT
nx dakTuyeckoro pacnonoxeHus B kopnyce CX[. Ecnun nepeectn RAID rpynny B cocTtosiHue offline un
3aTeM NepeMecTUTb ANCKM B ApYyrne cnoTbl, TO rpynna cobepeTca o6paTHO aBToMaTmMyeckn. MoaTomy
HeT HeOHXOAMMOCTM MPU NEPEMELLIEHNN ANCKOB YyCTaHaBMBATb WX B Te Xe CNoTbI

— RAID 5 disk

| eo— —| —
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MHTennekTyanbHoe nepemMeLleHne UCKoB



TexHonoruu ynpasneHus

AaHHbIMU
- TexHonorusa Fast RAID Rebuild
Kak n3BecTHO, YeM 60/blle eMKOCTb AWCKaA, TeEM [0Mblle naeT Average Rebuilding Time
npouecc peéunga. O6bIYHO AN OLEHKWN BpeMeHU pebunaa
ncrnonb3yetcsa 3HaveHne 1TB B vac. Tak 4To Ans 6onblmx RAID rpynn 50%0FF

BpemMs pebunga 6yfeT UCYUCNATBCA YacaMu UK Jaxke CyTKaMu.
TexHonorua QSAN Fast RAID Rebuild aHannaunpyeT cTpykTypy Toma
C Lenbko BbIABNEHUSA HE3aHATbIX 6/10KOB, YTOObI B cnyyae c60s
Npon3BoAnTb pebuna Tonbko GakTuyeckn 3aHATbIX 6/10KoB. Fast RAID
Rebuild ncnonbayeT HeGOMbLLUYHO YaCTb MPOCTPAHCTBA A/t XpaHeHus

MeTaZaHHbIX, HeLOCTYMHYIO AN NoNb3oBaTenen. VicnonbsoBaHmne .
3TOW TEXHONOrMU MOXET CHU3UTb BpeMsa pebunaa B cpefHem Ha 50%

nnn aaxke 6onblue. Before F?{itbﬁﬁ(;D

CokpallieHue BpemsiHu peéunga

- ApxuTtekTypa nynoB xpaHeHus B SANOS 4.0

B CX QSAN BO3MOXHO CcO3[aHune nyaoB U3 pasnnyHbix TunoB anckos: SFF/LFF SAS HDD n SFF
SAS/SATA3 SSD. HeckonbKo ANCKOB 06BEAUHAIOTCS B AWCKOBYH Fpynmny ¢ MeXaHM3MOM 3alluThl
no TexHonoruun RAID. 3aTeM HeCKOMbKO AMCKOBbLIX Fpynn 06beAnHAOTCA B nyn. Ha ToMme cosfaeTtcs
BMPTYaNbHbIA ANCK, KOTOPbINA NPE3eHTYeTCs OAHOMY MM HECKObKMM cepBepaM yvepes nHTepdeiic iSCSI
nnu Fibre Channel.

Thin Storage Pool

C— iscs
Server Cluster
~™ Fibre Channel
Host
Server oD
SSD
=]
Interface
Volume/ Vel T Volume 2 ceeeecee Volume 96 Max. LUN # per System : 4,096
LUN Max. Volume # per Pool : 96
Storage Pool 1 (max 256TB) Max. Dedicated Spare #: 8
Storage
Pool Disk Group 1 Disk Group 2 . . . IDEIEE Storage Pool 2
RAID 6 (max 64TB) RAID 6 (max 64TB) RAID 6 (max 64TB) Max. Pool
#:64
| | |
ree T T T T T T T arT T T T T T T T T T T a re T T T T T T T A
Disk T o 4 9 10 1 o2 249 250 251 252
Drives

5 6 7 8 13 14 15 16 253 254 255 256

| | |
| | |
- T J

Local Enclosure Expansion Enclosure

APXUTEKTYPa MyN0B XpPaHeHNs

Make Konuuectso | KonnuecTso | KonmuecTso | Konnyectso | EMKocTb EmkocTb | KonuuecTso | EmkocTb | KonnecTso | Konnuectso |Komm4ectso (Konmyecteo
SHAYeHIA nyNoOBHa | AMCKOBbIX | AMCKOBB |AMCKOB My/e | AUCKOBOM nyna TOMOB Ha ToMa TOMOB Ha LUN XOCTOBHa | XOCTOB Ha
cucTemy |rpynnBenyne| rpynne rpynnbl nyne cucTeMy | Ha cucTemy C(‘ﬂgg’-‘s"l’;y cuctemy (FC)

i

Myn
XpaHeHust 64 32 8 256 64TB 256TB 96 128TB 4,096 4,096 512 256

3 ans 2,5" SATA anckoB noTpebytoTes nepexoaHukn 6G MUX board




Thin Provisioning (QThin)

TexHonorus «ToHKUx» TomoB Thin Provisioning (QThin)

Thin Provisioning — aT0 MeToa a@@EKTUBHOroO ynpaBieHnsa AOCTYNMHbIM MeCTOM
ana xpaHennsa B SAN cetu. Thin Provisioning no cyTu Mcnonb3yeT TEXHOMOMUIO
BUPTyanuaauuu, NnpefocTaBnas NPOCTPAHCTBO ANA XpaHeHUs 60MblUero o6bema,
HeXenu AOCTYMNHO B peanbHocTK. Thin Provisioning (QThin) o6ecneynBaeT BblaeneHme
NpOCTpaHCTBa NO TpebOBaHMIKD, 3KOHOMSA TEM CaMbliM 06liee MPOCTPAaHCTBO
XpaHeHs.

Volume A Saved Number of
oume HDDs Available space
Th that can be
[} allocated to other
Provisioning ————— resources
Volume A
VolumeB —_—
—

Without QThin With QThin

[na AOCTUXKEeHUS Takoi GyHKUMoHanbHocTv QThin pacnpeaenseT AOCTYNHYK EMKOCTb XpaHeHUs Mexay
BCEMU TOMAMU Nyna. ITo o3HavaeT, YTo XCube SAN MOXeT o6ecrneunTs GoNblUyIO TPeBYEMY EMKOCTb
[151 CEPBEPOB, YeM ecTb hakTudeckn. [JaHHoe 06CTOATENBCTBO NO3BOMAET CHU3UTL NepBOHaYasbHble
3aTpaTbl HAa CUCTEMY XpaHeHus. Kak ToMbKO Nys 3anofHUTCA, creflyeT 406aBUTb HOBbIE AUCKM /18 ero
paclUMpeHns 6e3 0CTaHOBKM PaBoThl.

- [ToNNTUKM aBTOMATUYECKOIro BbICB060)KAeHI/IFI MecCTa

O6bl4HO, KOrfla AaHHble yaanstoTCs cepBepamMu, HeMCNoNb3yemble Tenepb 60KN AAHHbIX HE MOTYT
6bITb BO3BpaLLleHbl 06paTHO B nyn. QThin ncnonbayeT TexHonoruto, 6naroaaps KOTOPOW, Takoi BO3BpaT
BO3MOXEH. ECnun gaHHas onuus BKJKYEHA, TO BbICBOOOAMBLLEECA MECTO BO3BpallaeTcsa nocne
CKaHMPOBaHMA AOCTYNHOro o6bemMa. ATOT NPOLIECC NMPOU3BOANTCS aBTOMATUYECKM B GOHOBOM pexnme
C MasbIM NPUOpUTETOM. [TOSTOMY OH He OKa3sblBaeT 3aMETHOMO BIIUSIHWUA Ha MPOU3BOAUTENBHOCTb.

Bbl MOeTe yCTaHOBUTb [0 6 MOMUTUK ONA KaXA0ro nyna, 4tobbl onpefennTb, YTo Aenatb npu
ncuyepnaHnmn JOCTYNHOro o6bemMa xpaHeHuda. HaumHasa ¢ nopora B 60%, aAMUHUCTPATOP MOXET Bbl6paTh
YPOBEHb MpefynpexaeHns u AefcTBUE, KOTOPoe HeOB6X0AMMO NPeANpPUHATD. yaaleHne MrHOBEHHbIX
CHUMKOB, BbICBOBOX/IEHNE HE3AHSITOrO MECTa, leaKTUBaLMA nyna.

‘Change Thin Provisicning Policy

| Mo Threshold Ll Action

Information

Informeation | Rieclalm Space
s | [l | | DadSamshas
4 5% Warning ¥ Redaim Space ¥
5 0% ‘Warning v Delete Snapshots T
6 95% Warning v De-activate Poal v

———— OK Cancel —

HacTporiiku Thin Provisioning



Thin Provisioning (QThin)

- HuU3kune HavanbHble 3aTpaTtbl Ha AUCKU

Bnaromapsa TexHonorMm QThin HeT HEOEXOAMMOCTM MOKyNaTb cpasy 60/blloe KOMYECTBO AUCKOB.
[locTaTo4YHO MUHUMasbHOro o6bema Ans HavanbHOW paboTel. OcTanbHbIE AUCKM MOXKHO AOKYMWUTb
nosxe, No Mepe pocTa NnoTpeGHOCTEN.

- BbicOKasi Sd)d)eKTVIBHOCTb ncnosib3oBaHMa AUCKOBOIoO NpPoCTpaHCTBa

QThin No3BoAAET NPeAOCTaBNTbL EMKOCTb BOMbLUYID, YEM MMEETCS B Hanunyuu, Bblgensia dnusmyeckoe AUCKOBOE
NPOCTPaAHCTBO NO Mepe HEOBXOAMMOCTH. ITa TEXHONOrUSA NO3BOMAET NOBbLICUTL 3PHEKTUBHOCTL M 06eCcneYnTb
YyTUNN3aLmo cucteMbl xpaHeHns 4o 100%.

- PaclumpeHue nyna Ha neTy 1 nonHasa uHterpauus ¢ QSnap, QReplica, QCache u QTiering

Ecnu BktoyeHa onums QThin, eMKOCTb MOXHO paclUMpuUTb Ha NeTy nNpu Ao6aBfeHUN HOBbIX AUCKOBbIX
rpynn. «TOHKUM» Ny MOXeT coflep)aTb B cebe 32 AMCKOBbIe rpynnbl Mo 8 AMCKOB B ka)aoh. QThin
TakXe TECHO UHTerpmpoBaH c Agpyrumu texHonornamm QSAN, TaKMMKM KakK MITHOBEHHbIE CHUMKN 1
nofHble Konum TomoB (QSnap), yaaneHHas pennunkauns (QReplica), SSD kewmnpoBaHune (QCache) u
MHOroypoBHeBoe xpaHeHue (QTiering).

QTiering

QClone

1



SSD kawmpoBaHue
(QCache 2.0)

SSD kawwuposaHue (QCache 2.0)

SSD KaWwmMpoBaHMe — 9TO BTOPMYHbINA K3 60/bLIOro 06bema, KOTOPbIA MCNONb3yeT
npou3BoAnTENbHbIE SSD, U pacnonoxXeH oH Mexay kawem RAID KoHTponnepa B
onepaTtuBHOM MNaMATU N XXECTKUMU AnCKaMun. SSD Kal And YTeHUA paclumpdaeT
OOCTYMHYtO NaMaTb RAID KOHTponepa Ana KonupoBaHua Tyda 4acTo UCMONb3yeMbIX
AaHHbIX C LEesbio YBETMYEHUSA NPON3BOANTENBHOCTU. cnonb3oBaHue SSD Kawa
Ha 3aMMcb MO3BOMSET 3HAYNTENbHO yBENNYNTL 06wmin IOPS cuctembl. QCache 2.0
MOXET YBENUYNUTb NMPOU3BOANTENBHOCTb CUCTEMbI MPU CyHanHOM JOCTyne Ao 23
pas 1, a Ha 3anucb Ao 12 pas. MNpu aTomM SSD MOryT NpefoCcTaBuTb ropas3ao 60/blyH
€MKOCTb MOZA K3LL, HEXeNn ornepaTnBHada NaMaThb.

06bem NamsTV Ha KoHTponnep  MakcumarbHbiv o6beM SSD Kalua Ha cuctemy

X 23 4GB He nopgpepxunsaetca*
8GB 2TB
16GB 4TB
32GB 8TB
64GB 16TB
Before SSD Cache

QCache 2.0 nogaepsk1BaeT KoLl Ha YTeHue n 4
3anncb B KONMMYeCcTBe A0 YeTbipex SSD kaw
nynoB Ha cuctemy. Kaxnabin SSD kaw nyn T

MOXeT 6blTb MCMOMb30BaH OAHUM MYTOM virite Read

Data
XPaHEHNA N BCEMK €r0 TOMaMu. i Hot Data

Write Read
Cache Buffering coe Cold Data

SSD Read-Write Cache Pool

| t

Flush Write Hot Data
Data Copy

v

XCubeSAN System

{2

|
} HDD Storage Pool |

SSD Read-write Cache

- Pexxumbl paboTbl SSD kalwa

AAMWHUCTPATOPY AOCTYMHbI TpW NpefonpefeneHHblX pexnma paboTel SSD K3WMPOBaHMS U OAUH
HacTpanBaeMblit pexkxum. OHM MOTYT MeHATLCA Ha NeTy 6e3 BAMAHUA Ha paboTy SSD kalwa. Pexum
paboTbl ONpefensieTcs NPUNOXKEHNEM, A1 KOTOPOro 6yAeT UCNONb30BaTLCS SSD KaL.

. YnquueHwe Npon3BoAnUTEJZIbHOCTU NP MeHbLLUNX 3aTpaTax

Mo cTaTUCTUMKe TONbKO Hebosbllasd YacTb AaHHbIX UCMOMb3YETCH YacTo U TpebyeT BbICOKOCKOPOCTHOMO
focTyna. bnarogaps aTOMy COOTHOLLIEHMIO IOCTATOYHO MMETb HeGoMbLLIoe KonmyecTBO SSD, a OCHOBHbIe
[aHHble MOTYT XPaHUTHCA Ha OBbIYHbIX XECTKMX ANCKax. B pedynbTaTe MOXHO COBMOCTM 6anaHc no
TpebyeMoi eMKOCTH, NPOVU3BOANTENBHOCTU U SHEPrO3POEKTUBHOCTU.

4 Hy>KHO yCTaHOBUTb MUHUMYM 8GB namsiTu Ha KOHTponnep Ans ucnonbadoBaxnsa QCache.
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Auto Tierin
(QTiering

MHoroypoBHeBoe xpaHeHue (QTiering)

Auto Tiering (QTiering) — 370 BbICOKO3(DHEKTUBHOE AMHAMMYECKOE NepeMelleHme
«rOpsAYMX» AaHHbIX Ha SSD nnn 6bICTpble XXecTkMe SAS AMCKM U «XONOAHbBIX» AaHHbIX
Ha geweBble eMkne NL-SAS anckun. JaHHbIA QYHKLUMOHAN NO3BONSET AOCTUYb
3a[1laHHOM NPOM3BOAMTENBHOCTM, OCTaBasiCb B paMKax BblAENEHHOro 6roaXKeTa.

Anropntm QTiering MCNONb3YET UHTENNEKTYasIbHbIA aHann3 3anpallivBaeMbix aHHbIX U PaHXUPYET nx
no WwKane BOCTPe60BaHHOCTU. OH MCNOAb3YeT 3Ty MHDOPMaLMIO AN ONPeAENeHNsa TOro, rae AaHHble
LOMKHbI ObITb PACMONOXEHDI.

NHTYMTUBHO NOHATHbIN Be6 nHTepdeiic SANOS 4.0 nokasbiBaeT B UHTEPAKTUBHOM pexumMe Kak
pacnonoXeHbl AaHHble U KaK OHW McnonbaytoTca. Korga HacTynaeT 3ajaHHoe BpeMms, Hanbonee
BOCTpe6oBaHHble 610K laHHbIX («ropsayne» JaHHble) NepemMeLlatoTCs Ha BbICLUMIA YPOBEHb, @ HauMeHee
BOCTpe60oBaHHble 6/10KM JaHHbIX («XONOAHbIE» AlaHHbIE) NepeMeLLatoTCA Ha HUXHUIA YPOBEHb XpaHEHHS.

f Performance Tpu ypoBHS XxpaHeHus faHHbIX QTiering
o QTiering noaaepXxunBaeT Tpy YPOBHSA B 3aBUCHMOCTU
15K / 10K OT Tvina AMCKOB
SAS HDD I YposeHb 1: SAS/SATA® 2,5” SSD
W YposeHb 2: 15K/10K 2,5" SAS ancku
NL-SAS HDD W YpoBeHb 3: 7.2K 3,5" /2,5" NL-SAS ancku

<«——— Capacity ——»

QTiering ynpaBnaeT nepemMelleHneM AaHHbIX 1 cneanT 3a KOSOOULUMEHTOM UX BOCTPEBOBAHHOCTH,
NCMONb3ys CneunanbHble MaTeMaTUYeCKME MEXaHN3Mbl. Tpy OCHOBHbIX hyHKUMoHana QTiering:

» Ctatuctuka Sub-LUN: Tom aenuntcs Ha 4acTu no 1GB, koTopble Ha3biBatoTcst Sub-LUN. 3710 6a30Bble
eVHULbI ANA NepeMELLEHMA JaHHbIX MeX Iy YPOBHAMM. He3aBMCHMO OT TuMna 3anpocoB Ha BBOL/
BblBOA, BOCcTpeboBaHHOCTb Sub-LUN onpefenseTcs kak KOAMYECTBO Ha YTEHWE UMK 3aMUChb K 3TOMY
Sub-LUN;

* ANropuTM paHXXMpOBaHUA: KOMYECTBO obpallieHnit K kaxkaomy Sub-LUN aHanusmpyeTcs Kaxapli
yac. LVM onpefenseTr MTOroBoe YMCo 3anpoCOB M BEC KaXAOro 3anpoca npu noMoLLm
ko3 duUmeHTa nonypacnaga. Taknum 06pa3oM anropuT™M paHXXMPOBaHWA onpeaenseT NpoLeHT
«rOPAYMX» AaHHbIX;

* NepemMelleHne aaHHbIX: MPOLIECC MNePEMELLEHNS JaHHbIX UCNONb3YeT AaHHble OT afiropuTtMa
paHXXnpoBaHus ansa nepemelleHnsa Sub-LUN mexay ypoBHAMYM XpaHeHus. [TpoLecc nepemMelLeHums
He 3aBMCUT OT TeKyLLEero BBoOAAa/BbIBOAA N HE MPUBOANT K €r0 OCTaHOBKe. Korga HavHeTcA
NMepeHoC «ropaYnx» AaHHbIX C MeAIeHHOro YPOBHS Ha 60/1ee CKOPOCTHON, OyAeT 3aMeTHa pa3HuLa B
NPOV3BOANTENIBHOCTH

- Hactpoitku QTiering

[OoCTynHO 5 pexxMMoB UCMONb30BaHNA E— i
anropuTMa AMHAMWUYECKOTO
nepeMelleHna gaHHbiX. OHW MOTYT
OblTb M3MEHEHbI B NOO60IN MOMEHT 6e3 Storage Pool

Storage Pool

npepbiBaHWA onepaumnii BBoLa/BblBOAA. ENCEErEES QTiering =l
9TU peXKMMbl BAUSIOT He TOMbKO Ha .E= . | ==
— ] Dyamic Polices
MPUHUMNBI MepeMelleHnsa AaHHbIX EECAEEELDE HE
MEXIY YPOBHSIMU, HO M Ha HavanbHoe s sas Nses s s
pasMelleHne JaHHbIX. 3TN 5 pexnumoB
o6ecneymBatoT TMEKY HACTPOWKY  Mexanusm QTiering
pa6o‘|’b| CX,B' .L{ECTO MCNONb3YyHTCA Cpe/.‘LHe MCNoNb3yroTCH . Pegko NCNONb3yroTCAH

S [pw ncnonbaosaHnn SATA ANCKOB 2,5" B IBYXKOHTPOJINEPHBIX CUCTEMAX NOTPEBYOTCS NEPEXOAHNKN 6G.
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Snapshot (QSnap)

MrHoBeHHble CHUMKMU ToMoB (QSnap)

MrHoBeHHble CHUMKK ToMoB (QSnap) B cnctemax QSAN OCHOBaHbl Ha TEXHOMOMUM
copy-on-write. 3To 6/104YHbIN MexaHU3M AnbdepeHUnanbHOro pe3epBHOTo
KonMpoBaHuA. QSnap NO3BOMASIET COXPAHWUTb Ha BII04YHOM YPOBHE COCTOSIHME TOMa Ha
3a[laHHbIN MOMEHT BPEMEHMW, @ TaKXXe MHKPEMEHTalIbHbIE N3MEHEHUA HA UCXOLHOM
ToMe. QSnap NOMOXeT BOCCTAHOBUTb MCXOAHbIA TOM B npejblayliee COCTOAHNE
B COOTBETCTBUM C MPUHATbIMKU B KOMMNaHWUu nonutukamm SLA (Service Level
Agreement) no Bpemerun BocctaHoBneHnsa RTO (Recovery Time Objective) n o6bekTam
BoccTaHoBneHna RPO (Recovery Point Objectives).

QSnap - aTo Hambonee npocTasn
n apdpekTMBHAN 3aWmMTa OT Tak
Ha3blBaeMbIX «WNOPOBANbLNKOBY,
BMPYCOB, NpeaHaAaMepeHHOTo
yaaneHns unm Moamdukaumm aaHHbIX,
HEKOPPEKTHOM paboTbl OKPYXKatoLlero
obopynoBaHust (MCTOYHUKK MUTAHKS,

Target Vol
Kabenu v np.). arget Volume

Snapshot Space

Snap-To

EE s B seon
Snap-T1 “ Snap-T1 “
Snap-T2
To Tn T2 Time
ABCDE AFCDE AFCGH
Vol-01 Vol-01 Vol-01

TO : Volume Vol-01 contains data ABCDE.
T1: Write data in Vol-01. Change B to F.
T2 : Write data in Vol-01. Change DE to GH.

TexHonorua Copy-on-Write

: I'IoAp,ep)KKa MIrHOBE€HHbIX CHUMKOB
Ha 3aMnuchb

MoMnmMo dyHKLUMM BO3BpaTa K Npeablayliemy
cocTosaHMo QSnap nogaep>xueaeT NpAMoOM
[OCTYN K COAEPXXUMOMY MIFHOBEHHOIO CHUMKA
C NpaBaMu Ha YTeHWe NN Ha YTeHne/3anucb. B
3TOM CllyYae ecTb napa npevmyLuecTts. [epBoe
— He HYXHO pacxoAoBaTb MeCTO Ha nyne
XpaHeHusi. BTopoe — nHbopmaumsa Ha CXOAHOM
TOME He nofBepraeTcsa n3MeHeHusM. Hanprmep,
3TV NpenmMyllecTBa OYeHb Xopowun AN
pa3paboTUMKOB MM MPOrPaMMUCTOB C LieNbo
TECTMPOBAHWSA NpeabIAyLLIMX BEPCUit nx paboThbl
NpoOCTO NyTeEM MOAKIOYEHNS MIHOBEHHOMO
CHMMKa BMeCTO BO3BpaTa K npefblayuiemy
COCTOSIHUIO COAEPXKMMOro TOMa.

- IMHTerpaumsa ¢ Windows VSS

TexHonoruna QSnap comecTuma ¢ Windows VSS
(Volume Shadow Copy Service). VSS o6ecneuynsaeT
c6bpoC Ha AUCK COAEPXXMMOro Kalleh onepaLMoHHON
CUCTEMbI 1 MPUNOXEHUI ANS CO34aHNS KOHCUCTEHTHOWM
KOMMUW AaHHbIX, TaKXe U3BECTHOW KaK «TeHeBas
konus». AreHT B Windows obecneumBaeT CBA3b Mexay
onepaumoHHom cuctemon CX/ Ana CUHXPOHU3aUMN KX
[eNCcTBNiA. locne yCTaHOBKW areHTa MOXHO cO3/iaBaTb
MIHOBEHHble CHUMKM NpsamMo 13 Windows, obecnedmBas
MOJTHYKO KOHCUCTEHTHOCTb AaHHbIX.

| M E NS

MapLAN |

Map 3 LUM [Logic af Linet Numbd 15 3 voluma

Vishuma: Seapv1(io Gl v
Allowed Heits: : A3q Host
Target:

LU

EBrriviien: Ruad only|® Read-write Writable Snapshot

x| Cancel

MofafepXKa MrHOBEHHbIX CHUMKOB Ha 3anucb

Writers Requestors

Exchange Server

SQL Server

Windows File System (NTFS)
Hyper-V

Active Directory

Backup Agent or Snapshot
Scheduler:
QVsScClient, Veeam,...etc

Volume Shadow
Copy Service

QSAN VSS

(Hardware Provider)

g

Volume 1 Volume 2 Volume 3 Volume 4

WHTerpaumsa ¢ Volume Shadow Copy Service




Bbicokasa HafeXHoCTb

Bbicokasa HaaeXHOCTb

Cepua XCube SAN ncrnonbayeTt camble HafleXXHble KOMMOHEHTbI OT MUPOBbLIX NINAEPOB
pblHKa, B TOM 4ucne npoueccopsbl Intel, pewenuns Fibre Channel Qlogic, 6noku
nutaHusa Delta n np. Bce aTo N03BOMSET AOCTUYb BbICOYAMLLNX YPOBHEN Ka4ecTBa u
HaZEeXHOCTW.

Ha Bcex aTanax NpoekTupoBaHus nHxeHepbl QSAN ocoboe BHUMaHWE yaenanu aeTanbHoi npopaboTke
pelleHns, BKIOYas An3aliH NevaTHbIX NaT 1 Ka4eCTBO CUTHANBbHbIX IMHWIA.

MNepen 3anyckoM B cepuiiHoe Npom3BoAcTBO cepms XCube SAN ycnelwHo npolunia BCe NPOMbILWAEHHbIe
TeCTbl, HanNpaBfieHHble Ha U3MePEeHUs Noka3aTenen HafeXXHOCTH, YTO NO3BONIO NONYYUTb BPEMS
HapaboTKM Ha 0TKa3 nopsaka 150 TbicaY YacoB.

Mepen OTrpy3Kol 3akasuymKy NPOU3BOAUTCH TLATENbHOE TECTUPOBAHUE BCEX CUCTEM, BKIItOYAN
TeMrepaTypHble NPOBEPKM, TeCTbl HA BUBPOCTEHAAX, TECTbl MEXaHUYECKOro BO3AENCTBUA Ha CUCTEMY,
TEeCTbl NMPU NOBbILEHHOW BNAAXXHOCTH 1 MPOBEPKY Ha 3/1eKTPOMAarHUTHY COBMECTUMOCTb.

Takum o6pasom, cepust XCube SAN ABNAETCSA BbICOKOHAAEXHbIM peLleHMeM Kak Anst pbiHka SMB, Tak 1
L4715 KOPNOoPaTUBHOMO PbIHKA.

M6KMe BO3MOXHOCTU MacLuTabupoBaHus

Cepus XCube SAN nmMeeT BneyaTasatoLIME BO3IMOXHOCTU MO pacLUMPEHNIO Npu
nomoLum nonok cepuin XD5300. CnuctemMa NoOAaep>XMBAET 40 286 AMCKOB, YTO AaeT
MaKCUManbHYH eMKOCTb A0 2,6PB npu ncnonbsosaHnm gnckos 10TB NL-SAS drives.

Expansion Enclosure
XD5312D

Expansion Enclosure
XD5312D

Expansion Enclosure
XD5312D

. |

2.6 PB

Expansion Enclosure
XD5312D

I
]

Expansion Enclosure
XD5312D

Head Unit XS5212D

s

B Controller1 M Controller2

MacluTabupoBaHme
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MacwTabrpyemMocTb

- BbicOKasi M1I0THOCTb, BbICOKasi rméKocCTb U BbiCOKas MaCIJJTaﬁl/IpyeMOCTb

OnTuManbHoe pelleHne anda pacwmpenus cepun XCube SAN — aT0 ncnonb3oBaHue nonok XD5300.
OHM JOCTYMHbI B BMAe Koprycos 2U LFF 12-bay (XD5312), 3U 16-bay (XD5316), 4U 24-bay (XD5324) 1
Brepsble B Mupe 2U SFF 26-bay (XD5326). Moaaepxmnsaetca nogkatodenve 1o 10 NoAoK paclumpeHuns.
HeT HMKakunx orpaHM4YeHUin Ha COBMECTHOE UCNOIb30BaHWe NONOK pasHoro Gopm dakropa.
Monb3oBaTenu MoryT BbIGpaTh TO PeLLeHME, KOTOPOE NOAXOANT UMEHHO VM.

“"- -
— : i

XD5324 XD5316 XD5312 XD5326

MakcumanbHoe

MakcumanbHoe MakcuManbHas eMKoCTb
Mopenb CX[, Mopenb nonkun KOJIMYECTBO MOJIOK
pacluMpeHus KONU4ECTBO ANCKOB | (| FF 12TB, SFF 2TB)  (LFF 10TB, SFF 2TB)
XD5312 (2U 12-bay) 10 12+12x10=132 1,584TB 1,320TB
XD5316 (3U 16-bay) 10 12+16x10=172 2,064TB 1,720TB
XS5212
(2U 12-bay)
XD5324 (4U 24-bay) 10 12+24x10=252 3,024TB 2,520TB
XD5326 (2U 26-bay) 10 12+26x10=272 664TB 640TB
XD5312 (2U 12-bay) 10 16+12x10=136 1,632TB 1,360TB
XS5216 XD5316 (3U 16-bay) 10 16+16x10=176 2,112TB 1,760TB
(3U 16-bay)
XD5324 (4U 24-bay) 10 16+ 24 x 10 = 256 3,072TB 2,560TB
XD5326 (2U 26-bay) 10 16+26x10=276 712TB 680TB
XD5312 (2U 12-bay) 10 24+12x10=144 1,728TB 1,440TB
XD5316 (3U 16-b + = 2,208TB 1,840TB
XS5224 ( ay) 10 24+16x10=184
(4U 24-bay)
XD5324 (4u 24-bay) 10 24 +24 x 10 = 264 3,168TB 2,6407B
XD5326 (2U 26-bay) 10 24 +26 x 10 = 284 808TB 760TB
XD5312 (2u 12-bay) 10 26+12x10=146 1,492TB 1,252TB
XD5316 (3U 16-b + = 1,972TB 1,652TB
XS5226 ( ay) 10 26+16x10=186
(2U 26-bay)
XD5324 (4U 24-bay) 10 26+ 24 x10 = 266 2,932TB 2,452TB
XD5326 (2U 26-bay) 10 26 +26 x 10 = 286 572TB 572TB




MogynbHbIi KOHCTPYKTUB

MoaynbHoe NocTpoeHue NOPTOB BBOAa/BblBOAA

Kaxabin koHTponnep XCube SAN nmeeT ABa cnoTta pacluMperns 49 YCTaHOBKUW KapT
NHTepdencoB BBOAA/BbIBOAA. ITO MOryT 6bITb KapTbl ¢ nopTtamu iSCSI, Fibre Channel
MM X KOM6MHaums. [JocTynHbl TpM MoAenn KapT paclumnpenuns: 16Gb Fibre Channel,
TOGbE iSCSI n 1GbE iSCSI. MOXHO BblbpaTb TOT MHTepdENC, KOTOPbIN HEOBXOANM
cenyac 1 fo6aBUTb AOMNOSHUTENbHbBIE MOPTbI MO Mepe pocTa 61sHeca.

Business Growth

s T

MogepH#3aLuums no Mepe pocta 6n3Heca

B nBYXKOHTPONNEPHON cnucteMe B UTore MoxeT 6bITb 0 20 noptoB T0GbE iSCSI unm 8 noptos 16Gb
FCe. MeaHble n onTudeckne noptbl 10GbE iSCSI MoryT pa6oTaTb 0fJHOBPEMEHHO, NpefoCTaBAAS
MaKCUManbHO TM6KOCTb M MPOM3BOANTENBHOCTL. Micnonb3ysa Takoe 60MblIOe KONMYECTBO
NMOPTOB, MOXHO HanpsAMYyo NoAkMto4nTb K XCube SAN MHOXeCTBO cepBepOB 6€3 UCMOSIb30BaHMS
noporoctosauwmx FC v Ethernet. kommyTaTopoB.

Standard Deployment with Switches

Server Server

16Gb FC SAN 16Gb g Q 10GbE iSCSI SAN  ~0GbE g E'

Switch Switch

— ] — e [
g g

XCubeSAN Deployment without Switches
More servers can direct attach to SAN Storage

XCubeSAN

- LJp e Wp L L g

M 166bFc M 10GbE iSCSI

6 Cnot 1 nogaepxuBaeT ycTaHoBKy 4 x 16Gb FC unu 4 x 10GbE iSCSI, unu 4 x 1GbE iSCSI
Cnot 2 noanepsmsaeT ycTaHoBKy 4 x T0GbE iSCSI (¢ 06Leit nponyckHoi cnocobHocTbto 20Gb) unm 4 x 1GbE iSCSI
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Cache-to-Flash

TexHonorusa 3awutbl namaTn Cache-to-Flash

B cnyyae BHe3amnHOro OTK/HOYEHUS 3/1IEKTPONUTAHUA AaHHbIE, PACNONOXEHHbIE
B OHEpPro3aBWCUMON NaMaTu, 6YAYyT NOTEPAHbI. 3TO MOXET NMPUBECTU K
HEKOHCUCTEHTHOCTM XPaHUMbIX AaHHbIX. OCOBEHHO 3TO aKTyanbHO AN 623 AaHHbIX.
Cepua XCubeS AN obnagaeTt onumoHanbHOM OyHKUMEN 3almTbl namaTn Cache-to-
Flash, koTopas coxpaHAeT AaHHble 13 Kalla Ha dHeProHe3aBnCUMON GNSLW NamMaTy.
OnumoHanbHbIn Mofynb Cache-to-Flash npepgcraBnser cobon moaynb Gasw naMmaTu
M.2 N UCTOYHMK NUTaHKS: 6aTapest (BBM) nnbéo KoHaeHcaTop.

- Hape)XHbI MexaHu3M 3aWuTbl

The following is the working sequence of QSAN Cache-to-Flash mechanism.

>
Power ) XCubeSAN | XCubeSAN C2F Flash System

on C2F Recovery ) } Module Memory Cache |

I

. |
Power Fail XCubeSAN System XCubeSAN C2F Flash

Detect > C2F Backup > Memory Cache > Module }

|

MexaHuam Cache-to-Flash

TexHonorunsa Cache-to-Flash gns o6ecneyeHnss KOHCUCTEHTHOCTM AaHHbIX CHayana rnepeHocuT Kall
npoueccopa B onepaTUBHYO NaMaTb, @ 3aTEM COAEPXKMMOE ONepaTUBHON NaMsATK CoXpaHseT Ha
M.2 dnaw Moaynb. Ana obecnedyeHns MakCuManbHOM CKOPOCTU COXPaHEHUsT COAEPXKMMOro Kalla W
CHWKeHWS aHepronoTpebnerns ncnonbayercs Gnaw namsaTb ¢ nHTepdercom M.2 PCI- Express. IMpu
KaXk[0oM BKIIOUYEHMM cucTeMa npoBepseT Hannune dnara C2F, KOTOPbIA CUrHANM3MPYeT O HaNMYmm
[laHHbIX Bo Gnaw namatu. Ecnu Bo dGnaw NnaMaTh ecTb flaHHble, OHWM NEPEHOCATCS B ONepaTUBHYO
namsaTb, MOC/Ee Yero 3arpyska npojosikaeTcs B 06bIYHOM pexume. Ecnv cpaBHMBATb TEXHOMOMMIO
Cache-to-Flash ¢ 06bl4HbIM pe3epBMpoBaHMEM NUTaHUS Ha 6a3e 6aTapeu, TO 34eCb HET OrpaHNYeHMs Ha
CPOK XpaHeHMs faHHbIX B Kallle NopsifKa 72 4acoB, YTO 3HAYUTENIbHO CHUXKAET PUCKM NOTEPU AaHHbIX

. «l'opﬂqaﬂ» 3aMeHa Monyneﬁ C HyneBbiM BpeMeHeM NpocTosd

OnunoHanbHbIM Moaynb Cache-to-Flash coctonT s M.2 dnasw mMoayns n anemMeHTa NUTaHUS
(6aTapes unn KoHAeHcaTop). Bece aTv Moaynun o6nafatoT GyHKUMEN «ropadeli» 3aMeHbl. Moaynb M.2
NOLK/IIOYaETCA CNeBa, a Moy b S/IEMEHTa NUTaHWS CrpaBa B 3aHEN 4acTu Kopnyca.

BaTapes obecnednBaeT 3almnTy ntoboro obbema namatTn. OgHako KoHAeHcaTop 3awumuiaeT 4o T6GB.

MoaToMy ecnv 06beM NaMaT B cucTeme 6osblie 16GB, He06x0AMMO BbIGpaTb B KaYecTBe afleMeHTa
nuTaHWa GaTapeto.

Bartapes + ®asw namaTb JTro6oit 06bem namaTH

KoHpaeHcaTop + sl namMsaTb [o 16GB 03Y

-
2. Battery backup module
. ——
3. M.2 flash module

o — I —

Mogaynu Cache-to-Flash



LlenocTHOCTb U
6€30MacHOCTb AaHHbIX

KomMnnekcHas L|enocTHOCTb U 6e30MacHOCTb AaHHbIX

LlenocTHOCTb M 6€30MacHOCTb AaHHbIX — 3TO Hamboslee BaXHble 3adayu, CTosALme
nepen IT oTaenamm Kak KpynHbix, Tak U HebonblMx komnaHuii. SANOS 4.0 o6naaaet
KOMMEKCHbIM PYHKLMOHANOM MO 3alMTe AaHHbIX A9 Balero 6usHeca OT YyTeYKM
NHMOpPMaLNKM, HE3AaKOHHOIO MPOHMKHOBEHMS, CETEBLIX aTak M NpeaHaMepeHHOoro
NOBPEXAEeHMS AaHHbIX.

-iSCSI Force Field npotue DDoS aTak

iSCSI coenHeHnsa vyepes MIHTepHET NOABEPXKEHbI Pa3/IMYHBbIM TUMaM ceTeBbix aTak. Cepus XCube
SAN ycreLwHO npoLluia TeCTUPOBAHWE Ha OTPaXKeHWe CeTeBbIX aTak ¢ nomMouwbto Mu Dynamics Mu-
8000. TecTbl, aMynMpytoLLME aTaKK, HanpaBeHHble Ha 0TKa3 B 0OCNYXXMBaHUK, U TECTbI, SMYyMpYLOLLneE
M3MeHAEeMble CeTeBble aTaku C UCNONb30BaHWeEM TexHonorun FUZZing, noaTeBepan/in, 4TO NMPOTOKON
iSCSI nonHocCTbO 3alnlleH OT gaHHoro tuna yrpos. Moatomy QSAN iSCSI Force Field moxeTt
rapaHTMpOBAaTb, YTO BalUW AaHHble HAaXOAATCA MOJ YCUIEHHOW OXPaHOW, Y HUKaKWe aTaku He yrpoXKatoT
BallieMy BU3HECY.

DDoS Attacks QSAN SCSI Force Field
B
—_—— =
' [N INARN
R — e

_—> | -ﬂ_ |
N o o  — —
— I — —
_— I — i —
—= — — — —
S— I — —
- > — —ﬁ— —
- Clean Connections | e s e T

-Moaaep>xka auckos SED (Self-Encrypting Drive)

SANOS 4.0 nonaep>xxusaeTt camolmbpyemble auckn (SED). Takume AUCKM UMEIOT 0COBYHO MUKPOCXEMY,
KoTopas WndpyeT BCE AaHHbIE, XpaHUMble Ha MarHWUTHbIX NNacTuHax, v agewndpyeT ux Npu 3anpocax
Ha YTeHune. SED — aTO NpekpacHas 3auuTa oT Bce 60/1ee pacnpoCTpaHAoLWENC yrpo3bl NOTepU AaHHbIX
BCneAcTBME BM3NYECKON KpaXKM AUCKOB MO0 HeHagnexallen yTunmsaumm uckos (B TOM Yncie
HencnpaBHbIx). Cepusa XCube SAN MOXeT ncnonb3oBaTtb AnckM SED Ans Hannyylen 3awmTbl AaHHbIX
6e3 noTepb B MPON3BOANTENBHOCTU.

Hashed AK

Drive does
NOT respond ) If AK'is RES Decrypt B Encrypt/
to read/write correct? DEK Decrypt Data
requests
AK I

\ Data secur™ & ntegrity j
- B

AK : Authentication Key
DEK : Data Encryption Key

Workflow of Self Encrypting Drive
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LlenocTHOCTb U
6€30MacHOCTb AaHHbIX

- AyteHTndumkauusa CHAP B iSCSI

Cepua XCube SAN nogaep>xmsaeT ayteHTubuKaumo CHAP B iSCSI. iSCSI CHAP ncnonb3ayeT MexaHnam
NPOBEPKMN B MOMEHT YCTAHOBJIEHNS COeANHEHUS. TakMM 06pa3oM MOXHO OpraHM30BaTb KOHTPOIb
[OCTyna A4/19 CEPBEPOB K Pecypcam XpaHeHus

- BnokupoBKa BXofa U aBTOMaTU4YeCKU BbIXOZ,

Ons npepoteBpalleHna MoandbrKaunin KpUTUYHBIX HACTPOEK HECKONbKUMW aiMUHUCTpaTOpamm
MOXHO YCTaHOBUTb 6/I0KMPOBKY Bxofa B UHTepdeic ynpaBneHus. B peaynbtaTte npu akTUBHOW CECCUK
afMMHUCTPaTOpa BCe OCTasbHble MOMbITKN BXOAa B MHTepdelc ynpaBneHus 6yayT 6/10KMpoBaTbCs.

®DyHKUMA aBTOMATUYECKOro BbIXxo4a NO3BONAET YCTAHOBUTb BPEMA HEAKTUBHOCTU B UHTepdeiice
yrpaBJieHWS, MO UCTEYEHUU KOTOPOTO NPOU30MAET aBTOMATUYECKMUA BbIXOA. OTO MO3BOSIUT CHU3UTb PUCK
HeaBTOPM30BaHHOIO 4OCTyNa K ynpasnieHunto CX/.

Login Opticns
Auto Logout: Disabled X

. . Disahled
Login Lock: 5 minutes |

[ 1 hour |

Apely |

HacTpoiikn 6e30nacTHOCTH

3almTa AaHHbIX U NOCTPOEHUE
KaTacTpo¢oyCTOMUYUBDIX peLleHnn

Cepusa XCube SAN o6nagaeT BCTPOEHHbIMM annapaTHbIMXM BO3MOXHOCTSAMM MO
pPe3epBHOMY KOMMPOBAHUIO AaHHbIX, BKKOYAA SIoKaibHble KOMUW U PeninKaLmto.
Bnarogaps UM MOXXHO MOCTPOUTb MO-HACTOALEMY KaTaCTPOMOYyCTONUYMBOE pelleHne
B cooTBeTCTBUM C TpeboBaHnaAmMm RTO 1 RPO.

- JlokanbHble konuu ToMmoB (QClone)

JlokanbHoe knoHuposaHue (QClone) ncnonbayeTca 419 CO34aHNA MNOMHbIX KOMUIA TOMOB Ha TOM e
camMoM nyne nNnéo Ha APYrom nyse, pacrnosioxXeHHOM B npegenax Toi e cucTembl. Npu cosgaHmn
3afjaym KOHWPOBaHWA BHavane cosgaeTcs nosHasa Konua ToMa. B ganbHelillem NpocTo cosaaerca
anddepeHunanbHaa Konva ToMa npu NOMOLLM TeXHOMNOMMM MIHOBEHHbIX CHUMKOB (QSnap). Ana
60NbLLUEN TMEKOCTY JOCTYMHbI Kak py4HOE BbIMOMHEHWE 3a4a4v, TaK v Mo pacnucaHunio. B cnydae, korga
MCXOAHbIN TOM By[eT NoBpexaeH, aaMUHUCTpaTopy 6yAeT AOCTaTOYHO MEepeKTtoYnTb BBOMA/BbIBOA Ha
K/IOH TOMa 1 BOCCTAaHOBWUTb PaboTy CEPBMCOB.

Local Clone




PesepBHOe KonMpoBaHne faHHbIX
BOCCTaHOBJIeHMe nocre c6oeB

- YpaneHHas pennukauus (QReplica 2.0)

YnanenHas pennukauma B QSAN — 370 QyHKUMA yAaneHHOro pe3epBHOro KOMMPOBaHWA Ha 6104HOM
YPOBHe B aCMHXPOHHOM pexume Yeped LAN nnm WAN. QReplica 2.0 MeeT MHOXeCTBO BO3MOXHOCTEN,
BKJItOYAsH HEOFPaHWYEHHYIO MOAOCY NPOMNyCKaHUA, NpuopuTesalmto Tpadrka 1 MHOFONOTOYHbIe
coefiMHeHnsa. 3TO OTNMYHOE pelleHne ANs OpraHM3auuu yaaneHHOro pe3epBHOro KonmMpoBaHms.
Bce cuctembl cepum XCube SAN nopg ynpasnennem SANOS 4.0 nnum 6onee Nno3agHNUX BEpPCUin MOryT
PEnANUMPOBaTb AaHHbIE Ha aHaNorM4YHble YCTPOCTBa 6e3 akTUBaLMW NAaTHbIX TULEH3UIA.

Internet

Pennukauns vepes WAN

QReplica 2.0 ncnonbayeT iSCSI coeAnHeHNa ANa MexaHMaMa pennvkaumm. MoXXHO MCNonb3oBaTb BCHO
NPONYCKHYO CNOCOBHOCTL CeTeBOro NopTa ANs AOCTMXKEHUS ONTMMaNbHON CKOPOCTM KOMMPOBaHMS.
OaHako, ecnu TpebyeTcs 3ape3epBMPOBATb YaCTb MPOMYCKHOM CMOCOBHOCTU AN APYrMX 3afay, CKOpoCTb
penamKaumm MoXKHO orpaHnunTb Npu nomoum Traffic Shaping.

Replication - Set Traffic Shaping

Shaping Group: .’_NJA v

NfA
Shaping Groupl {100MB)

Shaping Group2 {100MB)
Shaping Group3 (100MB)
Shaping Groupd (100MB)
Shaping Group5 (100MB)
)
)
)

Shaping Groupt (100MB

Shaping Group7 (100MB
Shaping Groups (100MB

Cancel
= N

Traffic Shaping B QReplica 2.0

Ecnu pennukaumsa TpebyeT 60nblueit nonockl nponyckanus, QReplica 2.0 no3sonseT co3aaBaTb
MHOFOMOTOYHbIE COeAMHEHUSA ANS KaXO0N 3aAayn, 4ToObl OCYLWEeCTBAATL 6afNaHCUPOBKY Harpy3ku u
MaKCUMasibHO UCMONb30BaTb UMEOLLMECH KaHalbl CBA3W.

Task:

Ne. Source Velume Status % Shaping Spead Target Volume Capacity Schedule Time

OMB | TargetVol-2

Task 'Source-Vol-1" Path:

No Source Port Target IP Address Target Name LUN Status
ey [ 1 Aute 10.10.1.101 ign.2004-08 com.gsan:dev0.ctr 0 Connected
v 2 Auto 10.10.1.103 ign. 2004-08.com.gsan devl.cli2 0 Connecled

1 | 1 I
| Create !| Rebuiid |l Replicaton Options: || iratic Shaping Connguration |

Task 'Source-Vol-1" Path:

MNo. Source Port Target IP Address Target Name LUN Status
|L] 1 Auto 10.10.1.101 ign. 2004-08 com.gsan:devD.ctr! 1] Connected
L 2 Auto 10.10.1.102 iqn. 200400 com. qsan:devD.ctr2 0 Connected

MHOTONOTOYHbIE COEAUHEHMA MPY PenInKaUy AaHHbIX
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PesepBHOe KONMpoBaHWe AaHHbIX U
BOCCTaHOB/EHMWE nocne c60eB

- KnoHupoBaHue gns uenen pennukauum

Pennukauna Kak B py4HOM pexxume, Tak 1 no CpaBHeHue BpeMeHu pennukauumn 60TB aaHHbix “QClone to
pacnucaHunto, UMeeT TMBKYK HacTpoiKy. Ans
nepeHoca OrPOMHbIX MacCcMBOB MHOOpPpMaLUK
(Hanpumep, 60TB) QReplica 2.0 MmoxerT Bpems peninkauum
npeo6pasoBaTb NOKasbHbIA KIOH ANCKa B 3afady 100Mbps Internet Koo 55 Arett 60T
ONA pennuKkaumu. Bbl MoXXeTe ncnonb3oBaTb
noKanbHOe KNOHWpOBaHME AN MEPBUYHOTO
KonupoBaHuA. 3aTeM hU3NYecKn nepemMellaeTe
OUCKWM C AaHHbIMW Ha yAaNeHHYo naowaaky. A
HakoHeu, ncnonbaysa QReplica 2.0, npeo6pasyeTe
NIOKasbHY KOMKWIO B 3a4ady pennkauum.

QReplica” n “100Mbps Internet”

QClone to QReplica 1 neHb 0

QClone to QReplica

]

New York City

/re you eure that you woukl Ie to changs the cone to repication relationehip?

Mpeo6pasosarune QClone B QReplica



PesepBHOe KONMpoBaHWe AaHHbIX U
BOCCTaHOB/EHMWE Nnocne c60eB

- Tononoruun y,qaneHHon penaukKkaunum

Cepust XCube SAN noaaep>kmBaeT MHOXECTBO TOMOMOMNIA 111 NOCTPOEHNA KaTacTPOPOYCTONUYMBOrO pelleHns. ITo
OfJHOHanpaBNeHHOe, AByHanpaBieHHOe KOMMPOBaHUWe, CXeMbl «OANH-KO-MHOTUMY, «MHOTVe-K-0AHOMY». [pKn 9TOM napbl
UCTOYHUK-MPUEMHUMK» [OMKHbI 6bITb 9KCKN03MBHBI. Kaxkaaa cuctema SAN noaaepxkmaeT fo 32 3ajay penavkauum
OHOBPEMEHHO. Huye nprBeAeHbl MANOCTPaLIMK BO3MOXHbBIX TOMNOAOMMIA.

S1, S2, 83: Source Volumes

One-Directional
T1, T2, T3: Target Volumes

Site A Site B

This is just a normal replication task involving two SAN storage systems.

Bi-Directional

Site A Site B

There are two replication tasks between two SAN storage systems. Each SAN storage system has
a source volume and a target volume to pair with the other SAN storage system.

One-to-Many
Site B
Site C
Site A Site D

Multiple source volumes in a single SAN storage system replicate to different SAN storage systems
with different replication tasks.

@<—’—@ Site B
s
Site C

Sl
g ==
Site A Site D

Multiple SAN storages systems replicate to a single SAN storage system in different target
volumes with different replications tasks.

Many-to-One

Tononornu QReplica 2.0

- BoccTaHoBNeHue YAalleHHbIX TOMOB

B cnyuyae npo6nem, Korfa o0TKasblBaloT HECKONBbKO AMCKOB B cocTaBe RAID rpynnbl, hyHKLUMOHAN
BOCCTAHOBJIEHUSI TOMOB YBEIMYUT LLAHChl HA BOCCTaHOBMEHNE MH(MOPMaLMU 3a CYET BO3BPALLEHUS K
npeapblayLiemMy COCTOAHMIO. TTopoi STO MOXET BbITb EAUHCTBEHHbBIM ClaceHWem. Ecnn BoccTaHOBNEHUE
BO3MOXHO, TO HEMeAIEHHO MepPeHecnTe AaHHble Ha APYroi nyn, a oTkasasline AWCKU 3aMeHuTe
Ha HoBble. [laHHbI BYHKUMOHAN ABNAETCA YHWKANbHbIM, 3aMeTHO Bbigenas XCube SAN Ha doHe
KOHKYPEHTOB.

i Syi‘l‘am Inlonna!m U‘m‘l‘aﬁe | " éy;lem |.¢0|.1|.I|IG-EIIO|'I .. " .Hau!. to IJe‘ta\nlla ] Cﬁﬁlguﬁﬁm [:F4 5PV Volume Restoration ; Habnot Ibh\ddom
The velume restoration can réstore your previous volume configuralions when a pool coruption or a mis-delete occurs. Before restoration, please make sure that all the member dis
the: lost data will be recovored. Please contact for suppon befom using this function

chist cprev 12 3|4(5| nexts lasts

Pocl Name RAID Volume Violume Capacity Disks Lised Disk Slot Time Event Logs
[x]| 123 RAIDD | 123 100 GB 1 014 0180418 104536 CST | Disk is removed from the system
| 014,045 | 2015103119 10.12:54 CST |
RAID B+1 | ng 0GR | & o 2018/02/17 17:02-20 CST  Tho volumo is craated
[v] = RAIDG+1 | g 446 GB 4 (30} 20160217 15:31:18 CST | The volume is created.

BoccraHoBneHne Tomos B SANOS 4.0
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BupTtyanusauyus

NHTerpayua c cuctemMamm BUpTyannsauum

Cepua XCube SAN OTANYHO NOAXOAMT ANA MOCTPOEHUA CUCTEM BUPTYann3aumm, Tak
KaK MMEET C HUMM TECHYHO MHTerpaumnto. CUCTeMbl CEPTUOUUMPOBAHbLI NS NOAAEPIKKN
VAAI B VMware vSphere, Windows ODX B Windows Server 2016/2012 R2, a Takxe
HoBeWLwmx Bepcuin Citrix XenServer. Bce aTto genaet ceputo XCube SAN naeanbHbiM
KaHOMAaTOM ANA MCMOMb30BaHMA B KQYeCTBE CUCTEMbl XPaHEHUA BMPTYaNbHOIoO
faTa LeHTpa, B KOTOPOM onepaunn Murpaunm, ynpaBneHns n pasBepTbiBaHUs
BUPTYaNbHbIX MalMH 6yayT NPON3BOANTCA MakCUMallbHO 6bICTPO U 3MHEKTUBHO,
pasrpyxast LeHTpabHble MPOLECCOPbl XOCTOB OT PYTUHHbLIX 3a4au.

-MNoppepxka VMware VAAI

SANOS 4.0 nogaepxusaeT VMware VAAI. VAAI - aTo Habop KOMaH[, KOTopble MO3BOASKOT NEPEHECTH
YyacTb 3aflay, KacatoLmnxcst paboTbl C CUCTEMOW XpaHeHust, ¢ ESXi xocTa Ha CX/[. bnarofaps noaaepyxke
VAAI SANOS 4.0 MOXET CHM3WTb Harpy3Ky Ha LieHTpasbHbIi npoueccop, namatb n HBA cepsepbl. VAAI
nogaepxxmeaet a4nqa iSCSI n FC Habop komaHna Hardware Assisted Locking, Block Zero, Full Copy 1 Thin
Provisioning ¢ BbiIcBO60OXAeHMeM MecTa. TakuM obpasom, cepus XCube SAN MOXeT 3Ha4MTENbHO
YNYyYLWNTb MPON3BOAUTENBHOCTD B CPeAie BUPTYyanmaaLuuu.

VAAI OFF VAAI ON

ESXi ESXi ESXi ESXi ESXi ESXi
Serverl Server2 Server3 Serverl Server2 Server3

-

VAAI : Hardware Assisted Locking

VAAI': Full Copy B VAALOFF I VAAI ON VAAI : Block Zeroing M VAAIOFF [ VAAION

5 0 x5 0

o o
77'4/°OFF 768 %OFF Times Faster Times Faster

1200

800

) I I

q - - . = N
Seconds Storage vMotion VM Clone Write Back Write Through

VAAI : Full Copy VAAI : Block Zeroing

-Moppepxka Microsoft Hyper-V

bnarogapsa noanepxke ODX (Offloaded Data Transfer) B SANOS 4.0 cepusst XCubeSAN aBnsetcs
BblcOKONpomnasoanTenbHbIM iSCSI pewernnem ans Windows Server 2016/2012 R2 n cucTem
BMPTyanmsaumn Ha 6ase Hyper-V. MNMogaep>xka ODX 3HauMTeNbHO CHWMXXaeT Harpysky Ha Windows
cepBepbl B ONepaumnsx KonMpoBaHUsa 1 nepemeLLeHns.

ODX OFF ODX ON
Windows Windows Windows Windows
Host 1 Host 2 Host 1 Host 2
(e (&)
[1] ) P H v B e By B Bor
Read e _mm) ~n—‘ esults Offload Offload Write
Data Read Token
Wiite Data B Token
Data Server 1 Server2 Token Server 1 Server2
v | v v
Data
Volume 1 , —_— Volume2 Volume 1 , — Volume2

24 Microsoft Windows ODX (Offloaded Data Transfer)



CoBMEeCTMMOCTb

I'Iop,p,ep)KKa pPa3/IndHbIX onepauynoOHHbIX CUCTEM

Cepua XCube SAN noaaep>xvBaeT paboTy CO CrnefyroLMMu onepaLmMoHHbIMW CUCTEMAMMK:

- Windows Server 2008, 2008 R2, 2012, 2012 R2, 2016

- SLES (SUSE Linux Enterprise Server) 10, 11, 12

- RHEL (Red Hat Enterprise Linux) 5, 6, 7

- CentOS (Community ENTerprise Operating System) 6, 7
-Solaris 10, 11

~FreeBSD 9, 10

-Mac OS X 10.11 n 6onee nosgHue

e q & ORACLE
SUSE - %\ T souams '

LLinpokasa coBMeCTUMOCTb

KomnaHua QSAN BblendeT 3Ha4YuTebHble pecypcbl Ha TECTUPOBAHME CBOUX
NPOAYKTOB C LUMPOKUM CMUCKOM KOMMIEKTYIOWNX U NepudepuinHbiX YCTPONCTB
CTOPOHHMX MPOU3BOANTENEN: XKECTKME AncKku, SSD, kommyTaTopbl, HBA afgantepsbl, a
Takoke 10 pesepBHOro KonMpoBaHMS.

Kpome Toro, QSAN BKIHOUM B CBOW CAMCOK COBMECTUMOCTH 60AbWKMHCTBO SAS HDD 1 SSD, fOCTYynHbIX
Ha pblHKe. B pe3ynbTate MOXHO BbI6GpaTb Te AMCKM, KOTOPble MOSHOCTbIO COOTBETCTBYHOT 3ajavam C
HanydLWMM COYeTaHNEM «LieHa/NPON3BOANTENBHOCTbY.

e 4 e 4 =

OnuuoHanbHbIN USB aucnneun

Cuctembl QSAN UMEKOT BO3MOXHOCTb NOAKMOYEHUSA cbeMHOro USB aucnnesa ansa
OTOBGPaXXeHNA CUCTEMHON MHMOPMaLUNN 1N yNpaBNeHUS HEKOTOPbIMU MYHKUNSMU:
n3meHeHue |IP agpeca nopta ynpaBieHus, 6a30Bble HACTPOMKN NYOB U BbIK/KOYEHME
cucTeMbl. [1ocie OKOHYaHUA HaCTPONKM CUCTEMbI, MPOCTO OTKJKOUUTE AMCrnen u
nogkntounTe ero K cneayrowernt CX XCube SAN. 3T0 NO3BOAUT 060MTUCH BCErO NNLLb
OAHVM OUCMNEEM AN yNpaB/eHUs HECKOMbKMMUK CX/[, @ ero OTK/IKOYeHWe OT CUCTEMbI
CHUW3WUT PUCK HECAHKLIMOHMPOBAHHOIO aocTyna K CX/.
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PLUS

PLATINUM

Green Technology

JKonorus

KomnaHunsa QSAN npuHsana Ha cebsa 0b6sa3aTenibCTBa No CO3AaHNI0 SHEProaMdeKTUBHbIX
ycTponctB cepum XCube SAN, npu Npon3BOACTBE KOTOPbIX HE HAHOCUTCA Bpeq
OKpYy>KaroLen cpege.

- bnoku nutaHusa ctaHgapta 80 PLUS Platinum

MpoaykTbl ceMmeincTBa XCube SAN ncnonb3ytoT NO ABa pe3epBupyeMblx 6/10Ka NMTaHWa cTaHaapTa
80 PLUS Platinum gns makcumanbHOro aHeproctepexxeHus. MNpu NoONOBUHHOW Harpyske aTu 610Ku
NUTaHUS UMET KO3PdOULMEHT NONe3HOro AencTBnsa Ao 92%, 4TO 3HAYUTENbHO COKpallaeT NoTepu
3NEKTPOSHEPIUN W BblAENEHNS Tenna.

- TexHonorua Wake-on-SAS

TexHonorua Wake-on-SAS ot QSAN no3BoNsAeT yaaneHHo BKIKOYATb M OTKIKOYATb BCE MOAKITHOYEHHbIE K
cucTeMe Nofkm pacmpermns XD5300 npu nomollm cnelpnansHoro SAS kabena o QSAN. bnaroaaps aTon
TEXHONOTMM MOMKN paclumMpeHna 6onblie He 6yayT paboTaTb BXOMNOCTYH NMPU OTKIOYEHUWM OCHOBHOWM
CUCTEMDI, NOTPeBAS NpU 9TOM 3N1EKTPO3HepPruto. B ganbHeillem ¢ pasButmem texHonormn Wake-
on-SAS Bbl MoXeTe Bblkto4aTb cuctemMy QSAN B aBTOMaTUYECKOM pexunme, He 6ECMOKOACH O TOM,
4TO Npomnsonaet paspyweHune RAID rpynn 13-3a HenpaBWibHOM NOCNeA0BaTENIbHOCTU OTKJIFOYEHUSA
KOMMOHEHTOB CUCTEMBI.

Ha KapTuHKe Hmke npuBoamnTcst cxema, kak CX/1 cepmm XCube SAN, nonyyne cneumanbHblin NakeT no

CeTW, OTMNPAB/EHHbIV C OAHOMO M3 KOMMbKOTEPOB, aBTOMATUYECKM BK/IKOHAETCS CaMa W BKIIKOYAET BCe
NOAKIHOYEHHbIE K Hel Nofkn paclumpenmnsa XD5300, ncnonbsys TexHonoruo Wake-on-SAS.

== mm mm CAT 5e/ CAT 6 Cable

Wake-on-LAN Mini SAS HD Cable
 m—
—
—
Q .
| ] | ] | ]
1 1 1
o o ——— - ] ————————— ol
1
| ]
Ethernet Switch
| ]
|
|
| ]
Data Center
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, -
XS5200 SAN Storage
.
o o
Power Power
OFF ON

XD5300 Expansion Enclosure

|

|
|

|
|

|
|

|
|

|
|

|
|

|
|

|
|

I
|

|
|

|
| \
|  Wake-on-SAS }
|

|
|

|
|

|
|

|
I

|
|

|
|

|
|

|
|

|
|

|
|

|

Wake-on-SAS n Wake-on-LAN




Green Technology

- ABTOMaTu4yecKoe OTKJ1loYeHune BpaLljeHunsa LWNUHAeNen oUCKoB

Korga He TpebyeTcst 4OCTYN K AaHHbIM, TEXHOOMMA aBTOMaTUYECKOrO OTK/OYEHUS BpalleHus
WNXHAENen ANCKOB MO3BOMSET MepeBeCcTM B CNALWMIA PEXUM LENbIA NyN U, TEM CaMbIM, CHU3UTb
aHepronoTpebnernne CX XCube SAN. Hanpumep, Ana Takux 3ajay, Kak pe3epBHOe KOMUMPOBaHWe,
NPUMEHEHME JAaHHOW TEXHONOI MM CMOCOBHO CHU3UTb aHepronoTpebnerne Ha 70%.

Ecnu NOoCTynaeT KOMaHAa Ha YTeHWe/3annuch, WNUHAENN ONCKOB pacKkpy4nBaroTCAd, U, AOCTYN K nyny
BOCCTaHaB/IMBaETCA 6yKBaﬂbHO 3a HECKOJIbKO CeKyHA. PaSyMeeTCH, npn NCcnob3oBaHUN SSD kawa
naysa B nNpon3BoanNTENIbHOCTU AJid TaKOro Ciydad HUBENNPYETCA.

Create Pool
General Disk Properties
Disk Selection Please configure the disk properties.

RAID Configuration |  (# Enable Disk Write Cache

Disk Properties Enabling disk write cache will improve write [0 performance but have a risk of losing data when

¥ Enable Disk Read-ahead

System will preload data to disk buffer based on previously retneved data. This feature will effici
sequential data retrieved.

Summary

¥ Enable Disk Command Queuing
Send multiple commands to a disk at once to improve performance.

¥ Enable Disk Standby
The disks will be spun down for power saving when they are idle for the period of time specified.

Disk Standby : | 30 seconds v

30 seconds
1 minute
5 minufes

ABTOMaTMYECKOE OTKJIKOYEHNE BPaLLeHVA LWNUHAENen ANCKOB

27



MpumeHeHne XCubeSAN

NMpumeHeHne XCubeSAN

r,. <« B B
= _-Iﬂ Data Center e Backup

High-performance Computing & - . High Throughput
Mission Critical Applications ¥ — Capacity Efficiency
Real-time Response - V& 1 Storage Tiering
High Scalability - EuT High Capacity
B High Scalability

Virtualization [ Video Editing

T s T 4
VMware 4K Online Raw Editing
Hyper-V - - " Multiple Streams
Citrix - High Throughput
Live Streaming Application

: KpVITVI‘-IECKVI BaXXHble NPpUIOXXeHUx

KpuTudeckn BaxkHble Npunoxexns, Takne kak OLTP (On-Line Transaction Processing), BUPTyanbHbI LEHTP 06paboTKm
naHHbIX nnm cknag, HPC (High Performance Computing), anekTpoHHasa noyTa, canT KpynHOM KOMMaHuu, Kak npaswuiio,
TpebyoT NPSMOro A0CTyNa K ANCKaM, BbICOKMX NoKasaTeNelt NpOM3BOANTENBHOCTM U OTCYTCTBUS 3aepXKeK B padoTe.
C ncnonb3oBaHunem TexHonornm QSOE 2.0 (QSAN Storage Optimization Engine) n nnathopMbl XpaHeHUs AaHHbIX
nocnefHero nokoneHunsa cepust XS5200 obecneynBaeT BbICOKYH MPOM3BOAWTENBHOCTL M pa3paboTaHa crheumnanbHo
ONA KPUTUYECKN BaXKHbBIX MPUTOXEHWI KOPNOPATUBHOMO YPOBHSA. B cepmmn MCNoNb3yeTcs MOLLHbIA MHOMOAAEPHbIV
npoueccop Intel® Xeon® , koTopbIit pasrpyxaeT iSCSI 1 FC, noBblwas Npon3BOAUTENBHOCTb M COKpallaa 3aep>KKu
BBOfJa/BbIBOAA. Micnonb3osanue TexHonornm QSOE 2.0 MOXeT yBeNNUNTb NMPOM3BOANTENBHOCTL A0 50% 1 0becneunTb
CTabWNbHO BbICOKYO MPOVM3BOANTENBHOCTL A5 BalLMX KPUTUHECKM BaXKHbBIX OU3HEC MPUNOXKEHWIA.

-CYbA

XS5200 paspaboTaHa Ana ynpaBneHua 6a3amu AaHHbiX. [JocTynHOCTb Ha ypoBHe 99,999%, ABa aKTUBHbIX
KOHTpONNepa, 3awmta namaTn Cache-to-Flash 1 BCTpoeHHble cpeAcTBa pe3epBHOro KONMPOBaHUS AeNatoT 3Ty CEPULO
npaeanbHbIM pelleHneM Ang cucTem ynpasneHuns 6asamu gaHHbix (CYBM). Ucnonb3osaHue QCache unu all-flash
MaccuBa No3BOAAET CHU3UTb 3afepXKKU 1 YBENNUYUTL NpoM3BoAMTENbHOCTL A0 400%. Bnarogaps aToMy B OAHOM
CUCTEME MOXHO KOHCONMAMPOBaTb 60Mblue 6a3 LaHHbIX, U CHU3WUTb COBOKYMHYH CTOMMOCTb BnageHus Ha 50%.
BcTpoeHHble TexHonorumn QSnap/QClone/QReplica cokpallatoT BpemMs Cco3aHUs PE3EPBHbIX KOMUIA C HECKOMbKMX
4acoB [0 HECKOMbKMX MUHYT 6narogapsi UCNoMb30BaHUIO MexaHn3Ma copy-on-write. Micnonb3osaHune SQL cepBepa
N 6a3bl faHHbIx Oracle 12¢ Ha XS5200 o3HavaeT:

* YBENWNYEHHYIO NMPOU3BOANTENBHOCTL 6a3bl JaHHbIX C BbICOKON MPOMYCKHON CMOCOBHOCTHIO M BbICOKUMM
nokasarefigiMu cryydanHbix IOPS

- CoKpalLeHve nan yCcTpaHeHve 3annaHMpoBaHHbIX/He3annaHMpoBaHHbIX 3afepXeK

- CoKpallieHne pacXofoB Ha XpaHeHwve 1 ynpaBneHne aHHbIMU, 6bICTPbI BO3BPAT MHBECTULNIA

- YCKOpEHWe NpoLEeccoB paspaboTki/TeCTUPOBaHWSA 1 BHEAPEHNA

i SQL Server

ORACLE




MpumeHeHne XCubeSAN

- CepBepHas Buptyanusauus

Cepust XS5200 NOAHOCTbIO COOTBETCTBYET TpeGOBaHUAM CO CTOPOHbI CUCTEM BMpTyanusaunn. OHa
nogaepxusaet TexHonorum vMotion, DRS, HA oT VMware, Live Migration ot Hyper-V n XenMotion or Citrix.
OTKa30yCTOMUYMBOCTb peLleHns obecnednBatoT 2 akTUBHbIX KOHTponnepa B XS5200. He nMeeT 3HayeHus,
C KakKvM KOMMOHEHTOM Mpoun3onaeT npobnemMa: B BUPTYanbHOM MallviHe, cepBepe nnv KonTponnepe CX/
- pelleHne He MMeeT eAMHOM TOYKM OTKasa M obecnednBaeT paboTy cepBuca B pexume 24/7. CX[ SAN
XS5200 ¢ ABYyMS aKTUBHbIMW KOHTPOSI/IEpaMu OTIMYHO NOAXOAUT AN CEPBEPHON BUPTYannaauum.

No Reboot Transparent Failover

1t 1t

Fault Fault
VMware ESXi VMware ESXi VMware ESXi
Operating Server Operating Server Operating Server
1 1 1
1 1
I.—————————.:.—————————.I
I
1
MpumeHeHre XCubeSAN B crcTMeax BUpPTyanu3aumnm
- BupeomoHTax

Bce yauwe n yawe ncnonb3yetTcsd BULEOKOHTEHT
kadecTBa HD. [1pn 3TOM y>XXe BO BCH HacTynaeT BUAEO
c paspelweHnemM 4K n 6onee. na paboTbl C TakKnUM
MaTepunanom TpebyeTcs BbICOKOMNPOM3BOANTENbHOE
o60pyfoBaHNe 60MblLo eMKocTW. CX/] HOBOro MOKONEHMS
¢ nHTepdercamn 16Gb Fibre Channel n 10GbE iSCSI — aTo
naeanbHble pelleHns ansa cnctem o6paboTkm Buaeo 2K/4K,
TaKUX Kak MOHTa), PEHAEPUHI U CUCTEMbI BEL|aHUS.
Cepus XCube SAN o6nafaeT BneyaTnstoLleh NpOnycKHOM
cnoco6HocTbio 12000MB/s (ao 8x 16Gb FC mnn go 20x
T0GbE iSCSI noptoB) 1 6onee 320K IOPS npu cny4aitHoi
3anucu, 4To 60M1ee YeM JOCTaTOYHO ANS NOAAEPXKKU
MHOronoTOYHON paboTbl C BUAEONOTOKAMM KayecTBa
FullHD 1080, UltraHD 2K, 4K n gaxe 3D.

Cepusa XCube SAN — 370 MAeanbHbIh MIHCTPYMEHT MpU
paboTe ¢ Meama B pexumax pre-production n post-
production. NMoTpscatowas NPOU3BOAUTENBHOCTb U
BbICOKasA NPOMNyCcKHas cnocobHOCTbL genatoT ceputo XCube
SAN BecbMa NonynsipHbIM BbIGOPOM Mpu paboTe ¢ Taknm
nporpaMMHbIM obecnedeHnem, kak Adobe Creative Suite,

AVID Media Composer, Apple Final Cut Pro v apyrumu. -
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Oonuuu

Onuun

MpumMmeHnemMo K

Mogenb ®doTo OnucaHue
Moaenam
DIM-D44GB Mogynb namsitvt DDR4 ECC 4GB
DIM-D48GB Mogynb namaT DDR4 ECC 8GB
DIM-D416GB Mogynb namaTi DDR4 ECC 16GB
DIM-D432GB Mogynb namaT DDR4 ECC 32GB
— Mogaynb Cache-to-Flash:
C2F-BM128G P ——= C2F-BBMD + C2F-FLHMD
C2E-SP128G o= Moaynb Cache-to-Flash: C2F-SP16G + C2F-FLHMD
. - (3atumTa 40 16GB Ha koHTponnepO)
C2F-BBMD —_—— Mogaynb Cache-to-Flash: Battery Backup Module
C2F-SP16G — Mogaynb Cache-to-Flash: Super Capacitor Module
(3awwmTa fo 16GB Ha KoHTponnep)
C2F-FLHMD - —= dnaw moaynb
XS5224
HQ-16F4S2 4-port 16Gb Fibre Channel Host Card (SFP+)
XS5216
HQ-10G4S2 4-port 10GbE iSCSI Host Card (SFP+)
XS5212
HQ-01GA4T =, 4-port 1GBASE-T iSCSI Host Card (RJ45)
pL L1 XS5226
GBC-SFP+16Gb-J TpaHcueep 16G Fibre Channel SFP+
GBC-SFP+10Gb-F TpaHcuep T0GBASE-SR SFP+
GBC-SFP+8Gb-F TpaHcuBep 8G Fibre Channel SFP+
N .
CBL-OPL500 U OnTuyeckuii kabenb, LC-LC, 5 Meters
CBL-OPL200 C) OnTunyeckuin kabenb,, LC-LC, 2 Meters
CBL-CNL Q KoHconbHbI kabenb, Phone-jack, 1T Meter
CBL-UPS Q Ka6enb UPS, Phone-jack, 1 Meter
Kabenb SAS 12G Expansion ¢ nogaepxkoit Wake-on-SAS,
CBL-12SW150 ‘ '\r SFF-8644 to SFF-8644, 1.5 Meters
(He noaxoant ana HBA nnmn RAID kapT)
Ka6enb SAS 12G Expansion
CBL-12SH150 '
O SFF-8644 to SFF-8644, 1.5 Meters
LCM-U162 } = Chemmbiii avennei USB LCM
N
SLR-RM3640 \\\:, Penbcbl anst MOHTaXa B LKad
HDT-351 {/ 3.5" Disk Drive Tray X$5224
XS5216
Y ‘ SATA 6Gb MUX Board and Bracket for HDT-351
A2l (2.5" SATA drives only) X85212
HDT-251 0 2.5 Disk Drive Tray
XS5226
HDM-251 # SATA 6Gb MUX Board and Bracket for HDT-251




TexHuyeckune
XapaKTepUCTUKHU

TexHMuYecKune xapaKTepucTuku

Mopenb

dopm-pakTop

2l .
-

XS85212D (Dual) XS5212D (Dual)

XS5212S (Single) XS5212S (Single)
4U 24-bay, LFF 3U 16-bay, LFF 2U 12-bay, LFF 2U 26-bay, SFF

X85224D (pual) XS5216D (Dual)

RAID koHTponnep

[lBa aKTUBHbIX KOHTPOJIIEPa UM OAUH KOHTPOJIIEP C BOSMOXHOCTbBIO PacLUMPEHUs 4O ABYX

Mpoueccop KoHTposiepa
MaMAaTb (Ha konTponnep)

BHeluHne nHTepdenchl
(Ha KoHTponnep)

NHTepdeiichl
pacLuMpeHms (Ha koHTponnep)

[Mopaepxxnusaemble AUCKU

Intel® Xeon® D-1500 family 4 agpa
DDR4 ECC 4GB, no 128GB ana XS5200/ DDR4 ECC 8GB, oo 64GB ans XS5200

KapTbl paclumpeHnst cnoT 1 (onumonansHo) :
4 x 16Gb FC (SFP+) ports
4 x T0GbE iSCSI (SFP+) ports
4 x 1GbE iSCSI (RJ45) ports

KapTbl paclunMpeHnst CIoT 2 (onumoHansHo) :
4 x 10GbE iSCSI (sFp+) ports’
4 x 1GbE iSCSI (RJ45) ports

BcTpoeHHble 2 x T0GBASE-T iSCSI (RJ45)
BcTpoeHHbI nopT ynpasneHus 1 x 1GbE

BcTpoeHHble 2 x 12Gb/s SAS (SFF-8644)
2.5" SAS, NL-SAS,

SED® HDD
2.5" SAS, SATA® SSD

3.5" & 2.5" SAS, NL-SAS, SED® HDD
2.5" SAS, SATA® SSD

[o 10 nonok pacwmperus cepum XD5300 12Gb SAS:

Pacwmpetne XD5324 (LFF 24-bay), XD5316 (LFF 16-bay), XD5312 (LFF 12-bay), XD5326 (SFF 26-bay)
MakcumanbHo 284 276 272 286
KONMYECTBO ANCKOB
PaaMmepbi (BxLUx) B cToitky 19" B cToiiky 19" B cToitky 19" B cToitky 19"

170.3 x 438 x 515 mm 130.4 x 438 x 515 mm 88 x 438 x 515 mm 88 x 438 x 491 mm

3awmTa namMaTn

Mogaynb Cache-to-Flash (onuvonanso)
Mogaynb 6aTapew + flash moaynb
CynepkoaeHcaTop + flash mogynb

LCM (LCD Module)

Bnoku nutaHus

USB LCM (onumoHansHo)
[Ba no 770W, ctaHaapta 80 PLUS Platinum ¢ BO3MOXHOCTbHO "ropsyei” 3aMeHbl

100-127V 10A, 50-60Hz +12V 63.4A

ACINPUL 900- 240V 5A, 50-60Hz +5VSB 2.0

DC Qutput

BeHTunATOpPDI

[lBa C BO3MOXHOCTbO "ropsiyein” 3ameHbl

FapaHTWiiHbIEe YyCNIOBUSA

Cuctema : 3 roaa

[apaHTus Mogaynb 6aTapew : 1 roa
CynepkoHaeHcatop : 1 rog
Ceptudwmkarbl ‘ CE, FCC, BSMI, VCCI, KCC

3KCI'IJ'IyaTaL|,VIOHHbIe ycnoBud

Temnepatypa

Skcnnyataums 0 - 40°C

TpaHcnopTupoBka 1 xpaHeHne -10°C - 50°C
OTHOCuTeNnbHas Akennyatauns 20% - 80%
BNAXXHOCTb XpaHerve 10% go 90%

7 MakcumanbHas nponyckas cnocobHocTsb CnoT 2 - 20Gh

8 SED 6bITb focTynHbIM B Q3, 2017

9 Mpu ncnonb3osaHUmnns SATA AMCKOB B ABYXKOTPO/IEPHbIX CUCTEMaX NOTpebytoTes nepexoaHukn 6G MUX board



[TporpaMmMHoOe obecneyeHune

OnepauuoHHas cuctema

+ 64bit embedded Linux

OcHoBHoOW yHKLUMOHaN
+ RAID level 0,1 ,0+1,3,5,6,10,30,50, 60, and N-way mirror

+ CMeHa Bnagenblia nyna

« Thin Provisioning (QThin) ¢ BbIcCBO60XieHeM MecTa

+ SSD Cache (QCache'”)

+ Auto Tiering (QTiering'%)

+ [lnckn Hot Spare: Global, Local, Dedicated

+ Write-through and write-back cache policy

+ Online disk roaming

+ Pacnpegenenve RAID rpynnbl No gnckam ns pasHbix Nosiok

+ BbicTaBneHwve npuoputeTa HOHOBbIX MPOLECCOB

+ MrHoBeHHast gocTtynHocTb RAID volume

+ Fast RAID rebuild

+ Online pacwwupeHue storage pool

+ Online pacwwupexune volume

+ Online murpaums volume

+ ABTOMaTUYeCKuit pebung TOMoB

+ MrHoBeHHOe BocCcTaHoBMEHMe volume

+ Online murpaums yposHsa RAID

« Mopaepxxka SED drive

+ PeXKMM pefakTupoBaHvs BUAEO NS NOBbIWEHWSA 6bICTPOAENCTBUSA
« MpoBepka Disk drive health n atpuéytoB SM.AR.T

- MpoBepka Storage pool parity 1 NpoBepka NOBEPXHOCTH ANCKOB
+ SSD wear lifetime indicator

+ MakeTHoe o6HoBNeHMWe Disk drive firmware

iSCSI noakntoyeHus

* YnyylleHve Nnpons3BoANTENBHOCTH NPY NOMOLLM TexHoorun QSOE 2.0

+ CHAP authentication

« Moppepxkka SCSI-3 PR (Persistent Reservation for 1/0 fencing)
- Mopaepxka iISNS

+ Mopaepxxkka VLAN (Virtual LAN)

« Mopaep>kka Jumbo frame (9,000 bytes)

+ [lo 256 iSCSI targets

+ [1o 512 X0CTOB Ha KOHTpoONep

+ 1o 1,024 ceccuit Ha KOHTpoONep

Fibre Channel nogkntouyeHnus

* YnyylleHne Nnpon3BoanTENBHOCTH NPY NOMOLLKM TexHonormn QSOE 2.0

« Mopaep>xka FCP-2 & FCP-3

+ ABTOMaTU4ecKoe onpeeNieHne CKOPOCTW 1 TOMONOM N
- Moaaepykka Tononoruii point-to-point u loop™

+ [10 256 xOCTOB Ha KOHTponnep

Bbicokas AOCTYNHOCTb

+ [1Ba aKTMBHbIX KOHTposnepa (Active/Active)

+ 3epkanvpoBaHue kella Yepes NTB bus

« Mopaepxka ALUA

« Failover nopta ynpasnenus

+ [y6nnpoBaHHble KOMMOHEHTbI: KOHTPONEPbI, 6/I0KN MUTaHWS,
BEHTUNATOPbI, AUCKM

+ Dual-ported HDD tray connector

+ MHoronyTeBoi BBOA/BbIBOA U 6anaHCUPOBKa Harpysku
(MPIO,MC/S, Trunking n LACP)

+ O6HOBNEHVe Firmware 6e3 nepepbiBa B 06Cy>KMBaHMK

besonacHocTb

+ Secured Web (HTTPS), SSH (Secure Shell)

+ iSCSI Force Field ans 3almTbl OT ceTeBbIX aTak
+ iISCSI CHAP authentication

+ SED drive™" support
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[MporpamMmHoe
obecnevyeHune

9P heKTUBHOCTb XpaHEHUS

+ Thin Provisioning (QThin) ¢ BbicBOGOXAeHEM MeCTa

+ Auto Tiering (QTiering™) ¢ NofAep>KKOW Tpex ypoBHei

CeTb

+ DHCP Static IP, NTP, Trunking, LACP, VLAN, Jumbo frame
(up to 9,000 bytes)

3awuTa AaHHbIX
+ CHanwotbl (QSnap), 6nouHblin AnddepeHumansHbli 63kan
+ MNopaep>kka CHanWoTOB Ha 3anuch
+ 3anyck 3aAay Bpy4Hyto 1 NO pacnucaHunio
+ [Jo 64 cHanwoToB Ha TOM
+ [1o 64 TOMOB CO CHanwoTammn
+ [10 4,096 cHanWoOTOB Ha cucTemMy
+ YnanenHas pennukaums (QReplica)

+ ACUHXPOHHbIY 6104HbIN AnddepeHUmnanbHbli 6aKan

Ha 6ase cHanLoToB

- Traffic shaping ana ynpaeneHvs nonocoi nponyckaxHus

+ 3anyck 3ajay BpyYHYto ¥ Mo pacrnucaHmio

+ ABTOMaTM4eCKnii BO3BPAT K NpeAblayLLieMy COCTOAHNIO

B C/lyYae oWn6okK

+ [lo 32 3apay Ha KOHTposnep
+ KnoHupoBaHue TOMOB ANst TOKaNbHOW pennvkaLmm
+ Tononorua N-way mirroring
+ HTerpauna ¢ Windows VSS (Volume Shadow Copy Service)
+ MrHoBeHHOe BOCCTaHOBfMEHWE TOMa
+ 3awmTa Kalwa Cache-to-Flash™

+ M.2 dnsw mogynb

+ Mogynb nuTanuna ksw: BBM unun SCM (CynepkoHaeHcaTop)
+ MNopaep>kka USB n ceteBbix UPS yepes SNMP

I'Iop,.qep)KKa cuctem Buptyanusayumu

+ CepBepHas BVpTyanu3aums v knacTepbl

+ CepTudukauma VMware vSphere

« VMware VAAI ana iSCSIn FC

+ Ceptudukauma Windows Server 2016, 2012 R2 Hyper-V
+ Microsoft ODX

+ CepTtudukauusa Citrix XenServer

YnpaBneHue

- USB LCM°, nopaep>kka serial console, online o6HoBneHue firmware

* IHTYMTUMBHO NOHATHOe ynpaBneHue Yepe3 Web Ul, secured web
(HTTPS), SSH (Secured Shell), LED nHamkaTopb!

+ Mopaepxka S.E.S., SM.AR.T, Wake-on-LAN 1 Wake-on-SAS

OHeproadpeKTUBHOCTb

+ Bnoku nutanus ctaHaapTa 80 PLUS Platinum

+ Wake-on-LAN ans BKIKOYEHUA CUCTEMbI TOMIBKO MO HEOBXOANUMOCTHM
+ ABTOMaTMU4ecKasa oCTaHOBKa LUNWHAENEN ANCKOB

Mopaeprkka onepayMoHHbIX CUCTEM

+ Windows Server 2008, 2008 R2, 2012, 2012 R2, 2016
+SLES 10, 11,12

+RHEL 5, 6,7

- Cent0OS 6,7

« Solaris 10, 11

+ FreeBSD 9,10

+ Mac OSX 10.11 n cTapLie

10 DyHKLMOHaN ABNSETCS ONUMOHAIbHBIM U He BXOAUT B 6a30BYI0 KOHMUIypaLmio
11 SED 6bITb goCTynHbIM B Q3, 2017
2 MoppaepxxuBaeTcsa Tonbko 16Gb Fibre Channel
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