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BBEOAEHWUE

Quantum Cloud Storage Platform [Quantum CSP] - aTo nporpaMMHo-onpegensemas nnatpopma
XpaHeHWs, CneumanbHo NpeAHasHayveHHas 4is XpaHeH s BUAEO U Apyrvx GOPM KOHTEHTa BbICOKOTO

paspelueHmns. Kak 1 TeXHONOrUM XpaHeHWst aHHbIX, cnonb3yemble B obnake, Quantum CSP
onpenenseTcs NporpaMMHbIM obecredeHreM, MoXeT DbiTb Pa3BEpHYTa Ha «rofIOM XXefese», B BUAE
BMPTYasIbHOM MaLLWHbI, B COCTaBe rMMnepKoHBEPreHTHON MHPPACTPYKTYpbl UK B APYTUX «0BAaYHbIX»
VHPaCTpyKTypax.

B otnnuve ot apyrux nporpaMMHo-onpegensiemMblx TexXHonormin xpanenus, Quantum CSP 6bin
pa3paboTaH cneymnansHo 49 BUAEO U ApYrnx GOPM KOHTEHTA C BbICOKMM Pa3peLLleHneM -
GYHKLMOHMPYET C YUpe3BbIHANHO HU3KOM 334€P>KKON 1 MaKCUMaNbHOM NPOU3BOAUTENBHOCTbIO, 415
NOTOKOBOW Nepefayun bonbwmnx dainos B XxpaHuauLLe.

Momumo npoyero, Quantum CSP npepoctasnseT ycnyrn 6104HOr0 XpaHeHWsi B OCHOBE HECKOJTbKMX
npogyktoB Quantum, Bkntoyas:

e Maccus xpaHeHus Quantum F-Series NVMe, ncnonbayemelii Ansa CTyAUIAHOO
pefakTMpOBaHNUSA U peHLEepUHra

e Quantum VS-Series ans BuneoHabniogeHns 1 npombiineHHoro loT

e DByayuine runepkoHBepreHTHble U MPorpamMMHO-onpeaensiemMble NPOAyKTbl XpaHeHns B
nnaHax Quantum

B sTOoM TexHuueckoM gokymeHTe onuceiBaetca Quantum Cloud Storage Platform: ee
Ha3HaueHWe, NoAPODHOCTM 06 apXUTEKTYpE 1 ee BO3MOXKHOCTSX.
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MJIAT®OOPMA XPAHEHUA CNPOEKTUPOBAHA AJ19 BULOEO U
APYIToro KOHTEHTA BbICOKOIMO PA3PELLUEHNA

Bl/l,El,eO n BVI,EI,eO-I'IO,EI,O6HbIe OaHHble - Un BonbLune HeCTPYKTYpMpOBaHHbIe daHHbIe - pacTyT B

reoMeTpUYeckoi Mporpeccum B Kaxkgon otpacnun. OHW pacTyT HaMHoro beicTpee, YeM 6asbl AaHHbIX

nnu apyrie GopMbl CTPYKTYPUPOBaHHbIX AaHHbIX, 1 Y>XKe NpeAcTaBnseT nofasngoLlee HoNbLLIMHCTBO

OaHHbIX Ha MNJ1aHeTe.

HeKOTOpre nprMepbl JaHHbIX 3TOr0 TUMa BKIOYAKOT:

KuHo u TB npousBoACTBO - rae pa3pelleHne KOHTeHTa yBeNnM4MBaeTcs akcnoHeHumansHo ¢ TK
HD po 4K, 8K 1 BbiLLe.

KopnopaTMBHoe BUAEO — ,ELJ'Iﬂ MHOIMX KOMMNaHUI BMOeo CTaHOBUTCA OCHOBHbIM CPE,CTBOM
KOMMYHUKaLUNW, MapKeTnHra, O6y‘4€Hl/I9| COTPYLAHMKOB M MHOIOro 4pyroro.

BupeoHabniopeHune - BuneoHabniogeHune a8ageTcst KpynHeNWNM UCTOYHNKOM BULEO Ha
nnaHeTe, akTUYeCKN KaMepbl BULeOHabNOAEHNS ABNSIOTCS «ycTpoicTBaMu loT», koTopble
reHepupytoT Bonblie AaHHbIX, YeM BCe Apyrue ycTpoicTBa loT BMecTe B3Thble.

ABTOHOMHbIe aBTOMO6MAKN — ABTOMODOMIL C aBTOMATUMYECKMM yNpaBAeHNEM OCHaLLEH
MHOXECTBOM [,aT4yvKoB 1 kamep, Bkoyasa Buaeo, GPS, RADAR, LIDAR 1 mHorve opyrue,
KOTOPblE FreHepupyoT HenpepbiBHble MOTOKW HECTPYKTYPUPOBaHHbIX JaHHbIX C BbICOKMM
pa3peLueHmnem.

HaYKVI 0 )KU3HU — AHannTU4eckune KOHBeIZepr 014 aHanm3a reHoMnKM m TexHoaornn
B13yannsauynmn, Takme Kak KprnoasieKTpoHHad MMKPOCKOMUA, MOTYT reHepunpoBaThb 4eCATKU Tb Ha
NHCTPYMEHT B LeHb.

leonpocTpaHcTBeHHbIE UcCcnenoBaHUs — CnyTHNKOBbLIE CHUMKW COCTOSAT U3 M30bpaXxkeHni ¢
4pe3BblYalHO BbICOKMM pa3peLleHeM Ha HEeCKONbKMX AMHaX BOMH, a Takke AaHHbix LIDAR.

ApmMusa n obopoHa - [laHHble, nocTynatoLme co CyTHUKOB ¥ BeCcnnIoTHUKOB, NPeACcTaBASoT
coboit B OCHOBHOM BMAE0 1 M306paxkeHUs C BbICOKUM pa3peLleHneM.

MpounsBoacTBO - [1pon3BOAUTENN MCTIONB3YIOT M30DPaXKEHNS BEICOKOTO pa3peLueHus 1 apyrie
JaHHble 1aTYMKOB /1% aBTOMAaTU3aLMM NPOM3BOACTBA 1 obecneyeHns KavecTsa.
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3TV TYNbI AaHHbIX NPefcTaBAseT cobol yHMKanbHbI Habop npobnem:

e 3Tu paHHble 0bblyHo B 50 pa3 bonblue, YeM cpefiHas KopriopaTuBHas basa faHHbIX.

3TV faHHble He MOryT BbITh CKaTbl UK AeAyNANLMPOBaHHbI.

e TpyaHO «NpuBSI3aTb» UK BOCMPOM3BECTU 3TH JaHHble U3-3a pa3Mepa daiinos.

e TexHWYecKM 1 IKOHOMUYECKUN CITOXKHO TPAHCMOPTUPOBATbL M XPaHWUTb 3TV AaHHbIE B
obuenoctynHoM obnake.

° HOCKOJ’Ibe 3TN OaHHbIe «HEeCTPYKTYPNUPOBaHbI», NX TPYOHO NCKATb N aHan3npoBaTb, HECMOTPA
Ha OrPOMHYIO LLeHHOCTb, COAepXKallytocd B 9TUX OaHHbIX.

Kopoye rosops, MHOT1e 13 CEpBMCOB LaHHbIX, KOTopble NpoAykThl Enterprise Storage noctpownu 3a
3TN rofpl, NPOCTO He MPUMEHUMbI K JaHHbIM TaKoro TUMa.

B oTBeT Ha 31 TpeboBaHums komMnaHua Quantum co3gana naaTPopMy XxpaHeHWs Ans
yLoBneTBOpeHNs notpebHocTel 3aBTpawHMxX AaHHbIX - Quantum Cloud Storage Platform.

Yanas HecyLLeCTBEHHble CyXXbbl AaHHbIX, Mbl pa3paboTanu nnatdopMy, obecneymsaloLLyio HU3KYHO
3aflep>KKy ¥ MaKCHMMaslbHY0 MPOM3BOAMTENBHOCTb NOTOKOBOW Nepefayn Afs 3TuX Habopos AaHHbIX,
COXpaHsis Npu 3ToM ba3oBbIi Habop ycnyr, KoTopble TPebYOTCA HalWMM KIWEHTaM Ha 3TUX PbIHKaX.

HALLIA UICTOPUA C BUOEO U NMPOrPAMMHO-OMNMPEOEJIEHHBIMUA APXUTEKTYPAMU

Quantum nmeeT bonee Yem 20-neTHMI oNbIT paboTbl B KAYECTBE TEXHONOMMYECKOro NNAepa,
3aHuMMaloLlerocs LmdposbiM Buaeo. C koHua 1990-x rogos dainosas cuctema StorNext®
obMeHwuBaeTCs LMPPOBLIM BUAEO BbICOKOIO pa3peLleHus, a Hally NPOLYKTbl AA XpaHeHUs Ha
MarHUTHOW NeHTe BCerfa MCnosb30Banuch ANs apX1BMpoBaHUS M30BpaxeHni, BUAEO U OpYrnX
LaHHbIX «bonbluoro daina».

CoBMecTHO ncnonb3yeMas dainosas cuctema Quantum StorNext fonroe Bpems beina ctaHgapToM
AN CTYAUIAHOTO PeAaKTUPOBaHMS B KMHO- 1 TENENPOM3BOACTBE, @ Takke B NOCTNPOM3BOACTBE, U Hall
ONbIT paboTbl C 3TUMK NPUNOXEHWAMYM NO3BONUA HaM CTaTb 3KCNepTaMu B 0bnacTv npmuema, xpaHeHus
¥ COBMECTHOr0 UCMOSb30BaHWS BUAEOKOHTEHTA.
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Kpome Toro, bnarogaps StorNext, Quantum 6bin nMoHepoM B 0b6aacTv NporpaMMHo-onpeaensieMon

CUCTEMbI XpPaHEHNS AaHHbIX. 3a CBOW 22-neTHioo uctopuio StorNext beina pas3sepHyTta ¢ OFrpOMHbIM
pa3Hoobpa3snemM cepBepHOro 0bopyaoBaHNs, ONepaLMoHHbIX CUCTEM, BNIOYHOTO XpPaHUAKLLA,
NEHTOUYHOIO XPaHUAMLLA, XpaHWUIKLLA 06beKToB, a Tenepb v obnaka - 1 StorNext MoXeT XpaHWTb 1
yNpaBsTh AaHHLIMU Ha BCEX 3TUX YPOBHSAX B Mpefenax earHoe NpocTPpaHCTBO UMeH.

[Npu pa3pabotke Quantum Cloud Storage Platform mMbl npvMeHMAM HaLW MHOTOAETHWI ONbIT paboTsl
C BMLE0, @ TakXKe HaLl MHOrONEeTHWIA OMbIT Pa3BEPTLIBAHUS 1 NMOALEPXKKN NPOrPaMMHO-
onpefenseMblx apxUTeKTyp XpaHuinL, Ans co3naHus 3Tol HOBOM NNaTGopMbl XpaHeH!s.

APXUTEKTYPA QUANTUM CLOUD STORAGE PLATFORM

Y106b1 06BACHNTE apxuTekTypy nnatdopmel Quantum Cloud Storage Platform, nonesHo npeactaBuTs
ee Kak COCTOALLYIO M3 HECKObKUX YPOBHEW, KOTOPble HAaX0AAaTCS Mexay HeobpaboTaHHbIMY
3aMOMWHaLLMMIM YCTPOMCTBAMU 1 MPUNOXKEHMEM, KaK NoKa3aHo Ha pucyHke 1. Kaxabii ypoBeHb
obecneyviBaeT onpefeneHHble GyHKLMN U MHTepdENChI N5 YPOBHEN BhILLE U HXKE. YPOBHU MOTyT
ObITb MONHOCTBIO ONpefeneHsl MPOrpaMMHO UK MCMOAb30BaTb MPEVMYLLECTBA annapaTHoro
obecneyeHuns B 3aBNCUMOCTH OT CUTyaLLMN.

Application / File System

4 )
Quantum Cloud Storage Platform
Storage Network Interface | FC SAN /iSCSI / iISER/RDMA / NVMe-oF
o
< High Availability | Active / Active Clustering
]
£
[
g
s Data Protection | RAID, Erasure Coding
= .
Streaming
Performance
Device Block Interface | SCSI / SAS / SATA / NVMe
- J

Storage Devices

PucyHok 1 - Apxutektypa nnatgopmsl Quantum Cloud Storage

,D,anee cnenyet ﬂOﬂ,pO6HO€ onmMcaHme aTnx CI)yHKLJ,I/IOHaJ'IbeIX Cc/10eB 1 TeXHOI0rM4yecKnx
BapMaHTOB ANA KaXA0oro U3 HKUX, Ha4nHaa CHU3Y N ABUradCb BBEpPX.
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YcTpoicTBa XpaHeHUsi AaHHbIX

Huxe Quantum CSP HaxopsTcs camu ycTpoiicTBa xpaHeHus. KnoueBoi 3ajayen cuctemsl
XpaHeHNs faHHbIX SBASeTCS NpefocTaBAeHne AOCTYNHON NPOU3BOANTENBHOCTU U EMKOCTU
XpaHUNULLE NPUNoXeHNaM B yaobHoM pexume, He mewas. Quantum CSP MoxeT ynpaBnaTs
Mmobol pacnpocTpaHeHHo GOpMO NepBMYHOIO YCTPOMCTBA XpaHEHUS, BKIIOUYAsA XeCTKUI AUCK
(HDD), TBepaoTensHbiit anck (SSD) n nocTosHHyo namats (PM), nogknioveHHslie yepes PCle, SAS
nnu SATA. IpaliBepbl yCTPONCTB AeNat0T OTAE/bHbIe YCTPOMCTBA XPaHEHUS BULUMbIMY

k cnoto Bbilwe. Mockonbky Quantum CSP noafnep>XuBaeT HECKONBKO TUMOB YCTPOMCTB XPaHEHUS,
ero nerko onTUMU3NPOBaTb 18 KOHKPETHbIX Cly4YaeB ucnonb3osaHus. Ecnv TpebyeTcs Bbicokas
NPOV3BOANTENBHOCTL NPK HEOONBLLOW 3aHMMaeMOoi Niolwanm, MoxHo Bbibpats PM nnn NVMe
bnaw HakonuTenu. [ing NpunoxeHui, rae BaxXHbl BbiCokasi EMKOCTb, yMepeHHast
NPOV3BOAMTENBHOCTL U HoNee HM3Kas CTOMMOCTb, 0ObIYHO NOAXOANAT TPAANLMOHHbIE XeCTKue
anckm SAS.

YpoBeHb uHTepdenca bnoyHoro xpaHunnuua

[pynoxeHns, KOTOpble UCMONB3YIT HBNIOYHOE XpaHUNWLLE, LeNatoT 3TO C MOMOLLbI bNoYHOro
CNos B OMepaumnoHHoi cucteme. «I1punoxeHne» B 4aHHOM KOHTEKCTe OTHOCUTCS K
nporpamMMHoMy obecrneyeHuto, KOTOpOe ABNAETCS HEMOCPEACTBEHHbIM NoTpebuTenem bnoyHoro
XpaHuawuLia. Yalle Bcero 3To ¢aiinoBas cUCTeMa, HO He BCeraa. HekoTopble NpUAOXeHNs MoryT
3anucbiBaTb B XpaHuuLLe ceipbix biokoB be3 npoxoxaeHus Yepes dainosyto cucteMy. Huxe
ypOBHS BioKa HaxoasaTcs ApaiiBepbl AN OTAENbHbIX TUMOB YCTPOICTB xpaHeHns. CBaA3b C
3anoMMHaLWMMUN YCTPONCTBAMM OCYLLECTBNAETCH Yepe3 CTaHLaPTHbIN UHTepdelic, Takol Kak
SATA, SAS nan NVMe. Quantum CSP MoxeT ncnonb3osaTh TpagnLMOHHbIe BN0YHbIE YCTPOMCTBA
SCSI vnn bonee HoBble ycTpoiicTBa ¢ TexHonorner NVMe.

YPOBeHb 3aWnThbl AaHHbIX

Hapn nHTepdelicom Bioka ycTpoicTBa HAXOANTCH YPOBEHb 3aLLUMThLI AaHHbIX. 3aLimTa LaHHbIX
ABNIAETCH KPUTUYECKM BaXKHOW GyHKUMEN, HE0DXOAMMON A8 CUCTEMbI XpaHeHus. Ecnu Bbl He
yBEPEHbI, 4TO MOXeTe MOoNYYNTb AOCTYN K AaHHLIM, KOTOPbIE Bbl COXpaHWAKW, cucTeMa becnonesHa.
Mo3Tomy Apyroi kntouyeBoit 3afadeit NNaTGopMbl XpaHeHUs faHHbIX ABAsSETCH obecneyeHne
HaZEeXHOCTM 1 U3BLITOYHOCTM faHHbIX. CaMu 3anoMmuHakoLLme ycTpoiicTsa, byab To
BpaLLaloLLMecs XecTkne JUCKM UK GASLW-HAKOMUTENW, MMEIOT BCTPOEHHble CPEACTBa 3alnThl OT
notepu v noBpexaeHns faHHbix. aHHble npoBepstoTcs ¢ nomolybio CRC, a owmnbkum
ncnpaensaTcsa ¢ ucnonsloanneM ECC, roe ato Bo3amoxHo. lNnoxune obnactu xpaHunuuia Ha nety
nepepacnpegensoTcsa B pe3epBHbIi Ny 3ape3epBrpoBaHHOrO NPOCTpaHCTBa. 3To pellaeT
noBceaHeBHble Npobiembl C LENOCTHOCTbIO AAHHbIX, HO B KOHEYHOM UTOre OTAeSbHble YCTPOMCTBa
XpaHeHWs byayT BEIXOAUTb U3 CTPOS Be3 BO3MOXHOCTU BOCCTaHOBMIEHUS, MHOTAa be3
npegynpexaeHuns. VIMeHHO 34echb NOAXOANT ypOBEHb 3alwnThl AaHHbIx Quantum CSP.
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3au.|,1/|Ta JaHHbIX Ha HECKOJTbKMX OTAEJ/IbHbIX yCTpOl‘/'ICTBaX XpaHeHnA 03Ha4aeT NCMoIb30BaHNe

TpaamupmorHbIx TexHonormii RAID nnn Erasure coding (koga n36eitouroctu). Maes coctont B ToM, 4Tobbl
pacnpoCcTpaHUTb AaHHble U MHGOPMALIMI0 O YETHOCTM Ha HECKOJIbKO YCTPOICTB, YTODbI AaHHble Bbinn
3alLMLLEeHbI OT OHOMO UM HECKONbKMX CDoeB yCTpoicTBa. Hamnyulwnii noaxof 3aBUCUT OT BbIOpaHHbIX
YCTPOMCTB XpaHeHWs faHHbIX KECTKMI ANCK 1 TBEPAOTENbHbIA HaKoNWUTeNb), TpebyeMolt cTeneHw
3alyThl 1 TpebyeMoit NPON3BOANTENBHOCTL.

DATA

0101001 101

RAID 5/6 ERASURE
CODING

Data1 - Datan Parity1 Parity2 Data1 -- Datan Parity1 - Parity k

RAID 5/6 Erasure Coding
Single or double parity Selectable parity k
Dedicated hot spare drives Hot spare capacity spread across all drives
Tolerates one/two drive failures Drive failure tolerance varies with k

PucyHok 2 - RAID 5/6 vs. Erasure Coding

Twn ycTponcTBa, ypoBeHb 3alLmThl U MPOU3BOAMTENBHOCTD 3aBUCHT ApYr OT Apyra. Hanpumep, npu
cboe ancka TpebyeTcsa bonblue BpeMeHu Ana BoccTaHoBneHNs Habopa RAID ¢ xecTkum AUCKOM 1
TBEPAOTENbHBIM HAaKoMUTeNeM, NO3TOMY AN XKECTKOro Ancka npeanoyTutensHelM aensetcs RAID6
(ABOMHasA YETHOCTL), 4TOGBI MUHUMU3MPOBATL UHTEPBA BPEMEHU, KOTAA [OMNOHWUTEbHbIE cOou
MOTYT NPUBECTW K NOTepe AaHHbIX. TPOMHON NapuTeT MOXeT Aaxe NoTpeboBaTbCs A1 KECTKOro
IMCKa, TaK Kak eMKOCTb Avcka yeennumsaetcs bonee 15 TB. [Ins SSD obbluHo goctatouHo RAIDS
(ofMHapHas 4eTHOCTL), NOTOMY YTO BpeMst BOCCTAHOBIIEHWS HaMHOrO kopoye, Yem ¢ HDD. RAID5
Takxke npeanaraet bonee BbICOKy0 3GPEKTUBHOCTL XPaHEHUS 1, ClefoBaTesbHO, bonee HU3Kyto
ctoumocTb 3a Th, ueM RAID6. Bonee Bbicokme TpeboBaHMs K NPOM3BOAUTENBHOCTH NpK cboe u
BoccTaHoBneHuwn yctpoicTsa fenatoT SSD mnn HDD ¢ Erasure coding bonee nprsnekaTenbHbIM, YeM
HDD c RAID. 3¢dekTnBHOCTb XpaHeHWs, LiMpokas MacluTabupyeMoCcTb 1 BO3MOXHOCTb
pacnpefeneHus aaHHbix no knactepy (naxe reorpaduyecku pacnpeneneHHoMy Knactepy) Takxke
BblnensieT Erasure coding bonee npefnoytuTenbHeIM, Mo cpasHeruio ¢ RAID.

[Npwu BbIbOpE CXeMbl 3aLLUMUTbI CNefyeT YHUTLIBATb ELLE OfMH BaXKHbIN aCnekT - NPOV3BOAUTENBHOCTL. B
4acTHOCTW, ANs xecTkunx anckos RAID ncnonb3yeTcs He Tonbko ans obecneveHns 3aLmThl, HO U ANS
arperauuu NpoV3BOANTENBHOCTU YCTRPOMCTBA NyTeM YepedoBaHWs onepaLmii BBOAa-BbIBOAA HaA
HeCKonbKMx ycTpoicTax. PasHble yposHM RAID nMMetoT pasHele xapakTepucTmkm
MPOV3BOANTENBHOCTY, KOTOPbIE OT/IMYAIOTCS - MHOMAA CYLLECTBEHHO - A1 OnepaLuii YTeHus 1
3anucu. Bnoxertble RAID-maccusel, Takme kak RAID10 nnn RAID60, MoryT noHagobuTees ang
JOCTVXXEHWS HaafieXallero COYeTaHns 3alluTbl U MPOU3BOAUTENBHOCTU ANs LaHHOW paboyen
HarpysKku.
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3TV anropuTMbl 3aLWMTEl MOTYT BbITh MOMHOCTLIO 3anyLLeHbl B MporpaMMHOM obecneyeHum ¢
MCMNoab30BaHNEM OCHOBHbIX MPOLLECCOPOB WM Ha CreLunanbHOM annapaTHOM afanTepe, TakoM
kak koHTpoanep RAID. BoinonHeHne Bolyncnennin yetHoctn RAID Ha rnasHom LU no3sonseT

MONHOCTbIO KOHGUTYPMPOBaTb NPOrpaMMHbIe KOHQUIYpaLMK, HO CYLLeCTBYIOT coobpaxeHus
ctoumocTu, ecan LM gonxer BbiTb 3aMeHeH ANs 3TON ONOAHWUTENBHONM Harpysku. B
3aBUCKMOCTM 0T KOHUIypaLmmn obopyaoBaHns U paboyelt Harpy3ku MoXeT MMeTb CMbICA
pa3BepHYTb BblAeNeHHbIn annapaTtHel koHTponnep RAID. RAID-koHTponnepbl Takxe npefnaratoT

onuuio baTapeun vam Kalla 3anucK ¢ NoALEepP>KKON cynepKan, YTo BaxkKHO ANA HEKOTOPbIX
npunoxerunii. KognposaHwue Erasure, no cyTu, Bcerga onpefensieTcs NporpaMMHbIM
obecneyeHunem, xoTa B HEM MOTYT MCMOb30BATHCS YCKOPEHHble Habopbl KOMaHL, 4s
KoHKpeTHoro npoteccopa. Quantum CSP MoxeT bbiTb pa3BepHyT B NpOrpaMMHo-0MNpesensieMon

KOHq)I/IpraLI,I/II/I NI MOXET NCMOIb30BaTh NperMyLLecTBa annapaTtHoro obecneyeHus 014 yPpOBHA
3alKnThl, B 3@BNCUMOCTW OT CUTYaLMKN, N1 MOXET NMOAAEPXMBATb Kak KoAMpOBaHMe RAID, Tak 1

Erasure Coding.

YpoBeHb BbICOKON AOCTYMHOCTH

BaXHO 0TMETUTb, UTO AOCTYMHOCTb AAHHBIX - 3TO He QYHKUMSA, a Liesb, KOoTopas focTUraeTcs

nyTeMm pa3paboTKu 0TKa30yCTONYMBON CUCTEMBI C Y4eTOM NpenonaraeMoro NCnosb3oBaHms.
OyHKUMM [LOCTYNHOCTA MOTYT ObITh peann3oBaHbl B pa3Hbix MECTax apXUTeKTypbl B 3aBUCUMOCTU
0T BapumaHTa ucnonb3oBaHus. HanpumMep, cnucteMa 6a3 faHHbIX C BbICOKOWM TPaH3aKLUMOHHOWM
Ba301 faHHbIX ¢ HOMBLLIMM KONMYeCTBOM HebOoNbLIMX CrydYaiHbIX onepaumii BBO4A-BbIBOAA MOT/a

Bbl xOpoLwo 0bcayxKMBaTLCSH penaukaumein Ha yposHe BI0KOB MM MOMEHTaNbHLIMU CHUMKAMW.
CucTemy ¢ nocnefoBaTeNbHbIM LOCTYNOM B OCHOBHOM K BosblunM daiinam (Hanpumep, Bugeo 4K]
MOXHO JlyyLlie 0BCNy>XnBaTh, BbINOAHAS 3TW GYHKUMK B GainoBoi cucteMe, ocBoboxaas
KOHTpONIIepbl MaccKBa Ans obecneyeHns BbICOKONPOU3BOANTENBHOMO BBOAA-BbIBOAA.

HocTynHocTb AaHHbIX Bcerpa TpebyeT annapatHoro pesepsupoBanns. O4uH CUCTEMHbIN BRok
MOXET cofiepkaTb U3DbITOUYHbIE BEIYUCANTENbHbIE, 3aMOMUHalOLLIME U ceTeBble MHTepdeiichl.
Knactepusauus - 370 elle 0MH NOLXOL, MPU KOTOPOM CYLLECTBYET HECKObKO Y3/10B, KaXAbli 13
KOTOPbIX MOJIHOCTBIO HE MMEeeT BHYTPeHHeN N30bITOYHOCTH, HO COBMECTHO MCMONb3yeT

0bs3aHHOCTU AN obecrneyeHnss HEODXOAMMOro YPOBHS LOCTYNMHOCTM AaHHbIX.

OcHOBHble GYHKLUMM AOCTYNHOCTM 060pPY[0BaHUS, Takue Kak pe3epBHbIe NCTOYHWUKM MUTaHUS 1
BEHTUNATOPbI, HaxoaaTca Huxe yposHer Quantum CSP. MMomuMo annapaTHoro obecneverus,
Quantum CSP npepocTaBnaseT BO3IMOXHOCTM KJ1lacTepU3aLIMKM, KOTOpble CEMOAHS MOALEPXKMBAIOT

0flHO- 1 MHOTOY3n0BbIe active/active v active/passive apxuTexTypsl. [onHas nogaepxka knacrepa
Be3 obuero goctyna BkAoYeHa B nNaaH. Mpu HeobxofnMMoCTH, penavKaumns NPOUCXOAMUT BblLlie
Quantum CSP Ha ypoBHe ¢aiinoBoi cucTeEMbI MW MPUNOXKEHNS.
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YpoBeHb MHTepdeica ceTu XxpaHeHus

CaMblii BEpXHWIA ypOBEHb B CTeKe - 3TO ypoBeHb MHTepdelica ceTn xpaHeHus. CylecTeyeT MHOrO
Pas3NNUHbIX CETEBbLIX TEXHOMOMMIA, KOTOPLIE MOXHO MCMOMb30BaTh AN CO34AHNS CETU XPaHEHNS
LaHHblx, BKodas TCP /1P, Fibre Channel (FC) u InfiniBand (IB). Bonee HoBbie BapuaHThi
BK/toYatoT B cebsd RDMA-coBMecTuMble Ethernet-TpaHcnopTsl, Takne kak npotokon RDMA
rnobansHon cetn MntepHet (IWARP) 1 RDMA no korseprenTHoMy Ethernet.

(ROCE). Boobagok k aTvm TpaHcnoptam paboTatoT pacwmpennsa SCSI, iSCSI, iSCSI ang RDMA
(iISER) u NVMe nosepx Fabrics (NVMe-oF). B fononHeHne K 3TUM 0CHOBaHHbLIM Ha CTaH4apTax
NOAXO0LAM eCTb HECKOJIbKO MPOMpPUETapHbIX, MONY-MPONpPUEeTapHbIX U MEHee N3BECTHbIX

Protocol Transport Network
iSCSI TCP/IP Ethernet
iISER RDMA (RoCE, iWARP] Ethernet

NVMe-oF RDMA (RoCE, iWARP), FC, IB, TCP/IP Ethernet, FC, IB
SCSI FC FC

Jlydwinii BapnaHT ceTv XpaHeHUs LaHHbIX L9 HOBOrO MPOEKTa BapbMpyeTcs, HO 4acTo 3aBUCUT
OT CYLLECTBYIOLIMX UHBECTULWIA B UHPPACTPYKTYPY U HaBLIKOB, CTOJIbKO Xe, CKOJIbKO OT byayuiel
cTpaTerun. OpraHunsauymam c bonblMMKN 1 ycnewHsiMy nHBecTuumnamm B FC, BoaMoxHo, byaeT
nerye nNpofonxaTb 3T0T Kypc, 0cobeHHO ecnu oHW HepaBHO obHoBuAK TexHonoruno FC 32G nnu
64G. OpgHako, ecnun obHoBNeHMe cBA3aHoO ¢ bonee paHHUM nokonerviem 16G unu 8G FC, bonee
HM3Kas cToMMocTb obopypoBaHus Ethernet no cpasHeHuio ¢ FC MoxeT noBnunsTb Ha pelueHue B
nofb3y KoHBepreHTHoro Ethernet.

[ns ceTeBbIX TEXHONOMMIA XpaHEHUS AaHHbIX C Manon 3aepXXKoN, Taknx Kak ¢asw-naMaTe
NVMe, ocobeHHo B HOBbIX pa3BepTbiBaHUsAX be3 ucnonszosaHus FC unu IB, Ethernet ¢
nonnepxkon RDMA aBnsetcs ectecTBeHHbIM BoibopoM. Peanunsauns ocHos iIWARP unn RoCE
nosgonseT ncnonbsosatb ISER nan NVMe-oF gns cea3u ¢ oyeHb manoi 3agepxkon. iSCSI - ato
BbIOOP ANA rMMNepKOHBEPreHTHbLIX apXUTEKTYp, FAe NpunoxeHus paboTatT B ofHOM du3nyeckon
CUCTEME BMECTE C XPaHWUINLLEM.

Quantum Cloud Storage Platform nopaep>xunBaeT WMpPOKKiA CNEeKTp ceTeBLIX MHTephENCoB
xpaHeHus, skatodas iSCSI, FC n iSER, ¢ NVMe-oF. [lononHutenbHble nan HoBble ceTeBble
TEXHONOTMW MOTyT BbITb NErko BKIOYEHbI B byayLLeM.
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NTor

ObnayHasa nnatdopma xpaHeHUs faHHbIx Quantum aBnAgeTCa NepBOV NPOrpaMMHO-
onpefenseMor nnaTGopmMolt xpaHeHUs, cneumnanbHo pa3paboTaHHOM AN BULEO U ApYruX
BMI0B KOHTEHTA C BbICOKMM pa3pelleHueM. [locTpons nnatdopmy XxpaHeHUs, KoTopas
obecneunBaeT o4eHb HU3KYO 3a4EP>XKKY W BbICOKYH MPOM3BOLUTENLHOCTbL MOTOKOBOWM
nepefayn, a Takxke rmbkoCcTb apxuTekTypbl, KoTopas byfeT pa3BepHyTa pasnnuyHbiMM
cnocobamu, Quantum Cloud Storage Platform asnaetca kao4eBbIM CTPOUTENBHbLIM
BN0KOM, KOTOpPbLIN CerofHsa HaxoamMTca 1 B 3To obnactu, u byneT B 0OCHOBE MHHOBALMIA
Quantum 3aBsTpa.
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Quantum.

ABOUT QUANTUM

Quantum technology and services help customers capture, create, and share digital content—and preserve and protect it for decades
at the lowest cost. Quantum’s platforms provide the fastest performance for high-resolution video, images, and industrial loT, with
solutions built for every stage of the data lifecycle, from high-performance ingest to real-time collaboration and analysis and low-
cost archiving. Every day the world's leading entertainment companies, sports franchises, research scientists, government agencies,
enterprises, and cloud providers are making the world happier, safer, and smarter on Quantum. See how at www.quantum.com.
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