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Market Definition/Description

General-purpose disk arrays (GPDAS) satisfy the storage
needs of applications and middleware, such as databases,
backup/restore systems and archiving solutions running on
physical or virtual servers. Block-and-file protocols — e.g.,
Fibre Channel (FC), Internet Small Computer System
Interface (iISCSI), Network File System (NFS), Serial
Attached SCSI (SAS) and SMB — dominate this market.
NVMe-oF, an emerging protocol designed to enhance the
performance of solid-state arrays (SSAs), will not be
supported by hybrid disk arrays or all hard-disk drive (HDD)
arrays, perhaps other than those with flash-centric
architectures delivering submillisecond response times.

“ NetApp


https://www.gartner.com/doc/reprints?id=1-3L2DG7Q&ct=161101

NetApp FAS/AFF mn Cloud
Haw napoBo3




YHudpunumnpoaHHbin (unified) goctyn

FC . E -
FCoE - i

ISCSI

NVMe/FC
NVMe/RoCE
NVMe/InfiniBand

SAN
OMOYHbLIN OOCTY

CIFS (SMB)
NFS

_L;-;l ‘Wnetappidocuments’,

NAS
dannosbI gocTyn

“ NetApp




ONTAP

Data ONTAP was developed in 1992 by David Hitz,
James Lau and Michael Malcolm.
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NetApp FAS/AFF — rubpungHele n all-flash CX[

48 x NVMe
HA PAIR + SSD
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FAS9000
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A320 §

48 x NVMe
= HA PAIR
A300

2-16 TB NVMe SSD

read cache onboard

— 2-4 TB NVMe SSD
A220 read cache onboard
Fas2700 TSl

2 TB NVMe SSD

read cache onboard
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Bo3amoxxkHocTn NetApp ONTAP — 6a3oBble XxapaKTepucTuKku

U Nopaep»kka 3awmtbl gaHHbIX RAID-DP 1 RAID-TEC — nto6oit knaccuyeckuii RAID aBageTca KOMMIPOMUCCOM MEXKAY HaAEXHOCTbIO XpaHeHUs, NPOU3BOANTEIbHOCTBIO M 3$dEKTUBHOCTU (06bemy AUCKOB C
[aHHbIMM B MO CPaBHEHMIO € 06LMM Ynciom amckos B RAID), npu atom y RAID-DP/TEC Bce 3T1 noKasaTeiv ABAAKTCA HauNyYLWUMM:

. HAOEXHOCTb: RAID-TEC — 3awwmuaeT oT Bbixoga M3 cTpoa TPEX JIKOBbIX anckos (yHUKanbHO ans pbiHKal), RAID-DP — oT BbixoAa U3 cTpos ABYX Nt0bbix AucKoB. [na cpaBHeHus — RAID-10
rapaHTMpyeT 3aLMTy OT BbIXO4A M3 CTPOSA N1LLb OLHOIO AUCKA,

= 3PPEKTUBHOCTb: RAID-DP = 92,9% (auncku SAS/SSD 8 RAID pasmepom 28 auckos), RAID-TEC = 89,7% (29 anckos), ana cpasHeHua — addexTnsHocTb RAID-10 = 50%,

= NMPOV3BOAUTE/IbHOCTb: RAID-DP/TEC — yposHs RAID-10 nau Bblille (4TO NOATBEPKAEHO NMPOMbILLIEHHbIMM TecTamu: https://spcresults.org u http://www.spec.org),

U MonHoueHHas noaaeprKa BCeX COBPEeMEeHHbIX MPOTOKO/I0B A0CTyNa (Kak 6104HbIX, TaK U daitnosbix) — KOHTpoanepbl NetApp yHudMLMpoBaHbl M Ha 6a3e eanHoOM onepaumnoHHoi cnuctembl ONTAP (OC
pa3paboTaHHaa NetApp u pasBuBaloLLanca yxKe bonee ABaaLaTV NET) U eAUMHON0 KOHTPO/IEPa M OCYLLECTBAAETCA NoAdepyKKa BCeX MPOTOKOM0B. BaxKHO, YTo TyT He ucnonb3ytotca PA3SHBIE moaynm
(KoHTpONNEPBI) AN1A Pa3HbIX MPOTOKO/IOB, KaK Y BCEX OCHOBHbIX KOHKypeHTOoB. Moaaepskunsatotca npotokonbl NFS 3, 4 n 4.1, pNFS, SMB 2, 2.1 n SMB 3.1, iSCSI, FCP/FCoE 1 camblit coBpeMeHHbI
npotokon NVMe (Hanpumep, NVMe-over-FC gaxe ¢ SAS SSD (He rosops yke o NVMe-Hocutensx) Aaét npmpocT NpomnsBoANTEIbHOCTM No cpaBHeHUto ¢ FCP B 50% 1 cHUMKeHWe 3aaeprKek Ha 30%);

U Knacrepmsauyua CX/[] — BO3MOXKHOCTb 06beanHATb A0 12-1 (SAN+NAS) nau 24-x koHTponnepos (NAS) B pamkax eanHoit CXJ, — npu 3TOM KOHTPOANEPbI HE A0/KHbI BbITb O4HOM MOAENN UAW AasKe OAHOro
noKoneHus (K npumepy, pasBepHyB ABYXKOHTpoanepHyto CX/[ ceroaHs BO3MOXHO MOAEPHM3MPOBATL ee [06aBAeHMEM KOHTPONNEPOB CAedylowmX MOKOJIeHMM, KoTopble OyayT BbINyLEHbl Ha
pbiHOK NetApp B byayuiem);

U Storage Virtual Machines (SVM) — Bo3M0OHOCTb pasaenenunn eamHoit CX/[1 Ha BUPTyasibHble CUCTEMbI XPaHEHUSA, KaxKaan U3 KOTOPbIX MMEET CBOM Pecypchl (arperatbl, TOMa, BUPTYasibHbIe MOPTbI) M MOMKET
aAMUHNCTPUPOBATLCA OTAE/bHO OT Bcex Apyrux CX/, (ana nosbiweHMa 6e3onacHocTu, Ana bonee rubKoro ynpasaeHuUa pecypcamm ¢ nomolubio QoS v np.);

U Snapshot — mrHoseHHble cHUMKM no TexHonormn Redirect-on-Write (RoW), go 1023 (!) cHUMKOB Ha TOM 6e3 CHUMKEeHMA NPON3BOAMUTENIbHOCTM (He Mcnonbayerca mexaHuam Copy-on-Write) — 3TO BaHO,
T.K. MHOTME KOHKYPEHTbI MCMO/Ib3YIOT MexaHM3m CoW aatoLmii MHOFOKPaTHOE CHUXKEHWE NPOM3BOAUTEIbHOCTM MPU UCMONb30BaHUM CHAMLWOTOB;

U Deduplication — seaynavkaums ans no6bIX AaHHbIX M TUMOB AWCKOB 6€3 BANAHMSA Ha NPOU3BOAUTENbHOCTb, BKOYaA AedynavKkaumnio gatactopa VMWare v 6104HbIX AaHHbIX (TOMOB, AOCTYyNHbIX Yepes FC
nnn iSCSI). eaynavkaums He MMeeT CKPbITbIX OrpaHUYeHnin 1 0cobeHHO NpuB/EKaTebHa A8 BUPTYanbHbIX cpeq,. [JocTynHo ABa pexkunma paboTbl TexHonorMu geaynavkaumm (inline u post-process);

U Compression — komnpeccus (cxkatre) ana Nobbix AaHHbIX U TUMOB ANCKOB, BO3MOXHO KaK inline-cxaTue, Tak 1 post-process-o6paboTKka. JJOCTYMHO YeTbipe pexkuma paboTbl TEXHOIOMMU KOMMPECCH, B TOM
yncne cneumanbHoO paspaboTaHHbI gns AFF-cucTem afanTMBHBIN PeXUM KOMMPECcCUM, KOTOPbIM ANA HEKOTOPbIX TMMOB HArpysKM He TONbKO yMeHblUuaeT 06bem AaHHbIX, a elle W yBenuunBaeT
NPOM3BOAMUTENBHOCTD,

U Compaction — ynakoska ana nto6bIx AaHHbIX M TUMNOB AMCKOB, NO3BOAAIOLLAA PAa3MECTUTb CXaTble U/UAn AeaynaMuMpoBaHHble AaHHble Takum 06pasom, UTobbl 3aHMMaeMoe MECTO Ha AMcKax 6blio
MMUHMMabHbIM. Mpouecc oTpabaTbiBaeT nocie AeAynavKauum U/Uam cKatma U ABNSETCA elle O4HON YHUKaNbHOW cTyneHbto NetApp B CTOPOHY YMEHbLUEHMS 3aHMMaemoro np-sa Ha CX/ (nossunocb
B ONTAP 9);

O QoS (quality of service) — ynpasneHune npounssoautenbHocTbio ana Tomos, LUN, ¢aiinos uam uenmkom SVM — yctaHoBKa orpaHudeHmnin QoS Max. no I0PS uam bandwidth nan no 10PS/bandwidth
OAHOBPEMEHHO, a TaK¥e yctaHoBKa QoS Minimum (AFF n ONTAP Select Premium c SSD);

O FlexGroup — ¢aitnioBble KoHTelHepbl pasmepom a0 20 M6 v go 400 muanmapaos ¢ainoB € aBTOMaTMUeCKOM 6anaHCMPOBKOWM Harpysku Mexay BCEMU pecypcammu Kaactepa C BblCOKOM
NPOU3BOANTENIBHOCTBIO U OTKA30YCTOMUYNBOCTbIO;

U In-place upgrade — Bo3mOXHOCTb MogepHM3MpoBaTb CX[, 6e3 nepeHoca gaHHbIXx (NDU) — MeHSIOTCA TOMbKO KOHTPO//IEPbI, AMCKOBbIE MOJIKM WM AaHHbIE HA HWUX OCTAlOTCA He TPOHyTbiMK (6e3
HeobxoamnmocTn 6akana/BocctaHoOBAEHUSA). CUCTEMY MOMKHO MOEPHU3MPOBATL NyTEM 3aMeHbl BCeX KOMMNOHeHT (100%) Ha HoBOe «Kesie30» 6e3 npepblBaHMA AOCTYNa K AaHHbIM;

U Active 1Q Unified Manager — MO MOHMTOpMHra AOCTYMHOCTM, 3almThl AaHHbIX M aHanusa npoussoauTenbHocTM (6onee 200 CYETYMKOB, MOCTPOEHUA TPadUKOB Harpysku C obbiMm ypoBHEM
rpaHyAapHOCTU);

U ...natoC MHOXKECTBO A0MOMHMTENbHbIX BO3MOXHOCTel: BranchCache, VAAI/ODX, NDSR (nondisruptive shelf removal), FPolicy, Off-box antivirus n np.
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Bo3amoxxHocTn NetApp ONTAP — eLle HEMHOTrO...

...eLL,E HEMHOrO TeXHUYECKON HPopMaLmu:

U OnepaumoHHaa cuctema ONTAP moxeT paboTaTb He TONIbKO Ha «Kenesex», Ho 1 B Buae Software Defined Storage (ONTAP Select) nan obnauHoro xpaHuamwa ONTAP Cloud Volumes 8 AWS, Azure, GCP
(noapobHeit: https://cloud.netapp.com/ontap-cloud);

U Nopgnepxusaetca VAAI/VASA n unterpaumsa s vCenter, VVols, a Takxke SRM-agantep ana Vmware;

U Noaaepskusaetca ODX u uHTerpaumnm 8 SCOM ansa Hyper-V, a Takske noaaepxka komaHanetos Windows PowerShell;

U Nopnep<unBatoTca camble COBPEMEHHbIE MPOTOKO/IbI A0CTyna, BKAoYaa SMB 3.1.1 n NFS 4.1, a Tak)Ke NpoTOKO/1bl aBTOPU3aLUKN U ayTEHTUGUKALMK;

U MuTterpaumsa 8 AD Windows (a5 ¢paitioBbIx MPOTOKO/I0B) C NOAAEPKKOM BCEX Npas U KBOT AD-nosib3osaTesiel + pacluMpeHHas nHTerpaums ¢ nomolubio APl FPolicy;

U Noppepxka mHoxectsa Nondisruptive Operations (NDO) — Bbino/siHeHMe BHYTPEHHMX onepaumii 6e3 npepbiBaHUa BBoga-sbisoaa (LIF migrate, LUN/Volume move, Aggregate relocate, Storage failover);

U Noaaepskka Nondisruptive Upgrade (NDU) — BbinosiHeHWe anrpeiiaa 6e3 npepbiBaHUA BBOAA-BbiBOAA (A0baBneHME UM 3ameHa KOHTPOJIZIEPOB M MOJOK, upgrade service processor/RLM/BMC, firmware
update;

U Noaaepskka NDSR (nondisruptive shelf removal);

U Active 1Q (AutoSupport) — Bo3moskHocTb ana CX[, camocToATeibHO coobuatb o npobnemax ¢ obopyaoBaHuem B TexnoanepxKy NetApp, pekomeHaumn no obHosaeHuaMm ONTAP, npoLIMBOK AMCKOB,
[OMCKOBbIX NOJIOK, MOHUTOPUHF NPOU3BOANTENBHOCTU, PEKOMEHAALLMM MO ONTUMU3LMU NPOU3BOAUTENBHOCTU N 3PPEKTUBHOOCTM XPaHEHUA.

9 1 NetApp
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BoamoxHocTu NetApp ONTAP — gononHUTenbHo

OONONIHUTENIbHO pocTynHbl cneayiolime AMLEH3UW, He BxoAdAwme B 6a30Byl0 MOCTaBKYy. Mx MOXHO npuobpetaTb B cocTaBe MoaHoro Habopa MO nog HassaHuem Premium Bundle (ana AFF moxet
HasbIBaTbcA Flash Bundle). /IuueH3nmn nokynatoTca eguMHOXAbI M HaBceraa:

U SnapRestore — mrHoseHHoe BoccTaHoBneHue (rollback) momeHTanbHbIX cHUMKOB SnapShot (ecan TpebyeTca GyHKLUMOHAN «OTKATbIBAHMAY TEKYLLErO TOMa Ha KaKOW-TO M3 CHaMLWOTOB), Cam e GYyHKLMOHaN
MOMEHTa/IbHbIX CHUMKOB BXOAMUT B 6a30BY0 NOCTaBKY 1 A0CTyneH 6e3 3Tol AnLEeH3MM B NOHOM 0bbeme,
U SnapMirror — yaaneHHana aCMHXPOHHAA M CUHXPOHHAA PeNINKaLMA Ha APYryto cucTemy XxpaHeHua FAS — pelweHune DR (Disaster Recovery), ¢ coxpaHeHem sdPeKTUBHOCTM AeLynInKauUmu U KOMNPECCUu;
U SnapVault — yaaneHHas penaunkaLmsa CHanwoTos Ha Nobyto apyryto cuctemy xpaHeHua FAS ana uenei disk-to-disk backup, c coxpaHeHnem adbbeKTMBHOCTM AeaynanKaLMmn 1 KOMNPECCUH,
O FlexClone — rnbKme KA0oHbI (CHaMNWOTbI C BO3MOXHOCTbIO 3aMnncK),
O SnapCenter — ueHTpasM30BaHHOE CO34aHME KOHCUCTEHTHbIX CHaMLWOTOB U1 KAIOHOB [15 TECTOBbIX CPE/, a TaKXKe [/1 Pe3epPBHOr0 KONMpoBaHMa. JJOCTyMHbIe NAarnHbl:
= SnapCenter Plug-In for Microsoft Windows, SQL Server, Exchange Server,
= SnapCenter Plug-in for SAP HANA Database,
= SnapCenter Plug-In for VMware vSphere,
= SpapCenter Plug-In for Oracle Database,
= SnapCenter Plug-in for MongoDB (community support),
= SnapCenter Plug-in for DB2 (community support),
= SnapCenter Plug-in for MySQL (community support),
= SnapCenter Plug-in for SAP MaxDB (community support),
= SnapCenter Plug-in for SAP Adaptive Server Enterprise /SAP ASE/ (community support),
= .. [ONOJIHATE/IbHO NoAaAepKMBaeTca becniaTHbI GPeriMBOpPK 415 HAaNMCaHWA NAArMHOB MHTErpaLMm CHaMNWOoOTOB C II0ObIMMU MPUNOKEHUAMK. [1NA HAaNMCaHMA NAAarMHOB MOXHO MCNo/b30BaTh Perl,
PowerShell, Java, UNIX Shell u Python.
U Single Mailbox Recovery — BoccTaHOBAEHME OTAENbHbIX MOYTOBbIX ALMKOB UK cooblieHunit B cpeae Microsoft Exchange,

U Takske AOCTynHbI A0NOMHUTEIbHbIE NIMLEH3UK, HE BXoaALMe B 6a30ByH0 NOCTaBKy UaM Premium Bundle:

U Snaplock — ¢yHKUMOHan 6aokuposku daiinos Write-once/Read-many (WORM) gna CIFS/NFS — rapaHTMpOBaHHOE XpaHeHWe B pamKax YCTaHOBJIEHHOTO Cpoka, 6e3 BO3MOXHOCTU yaaneHus (CooTB.
ctaHgapTtam SEC 17a-4(f) rule, FINRA, CFTC),

U FlexArray — supTyanusauma CXJ[] CTOPOHHUX npoussBoauTeneit (He noagepskmsaertca maaawmmm mogenamm NetApp). CtopoHHme CX/[ nogkntouarotea K NetApp FAS 1 Mcnonib3yroTcs, Kak cobcTBeHHas
OMCKOBaA eMKOCTb co Bcemm npemmylectsamm ONTAP,

U FabricPool — ontummMsauma pacxooB Ha XpaHeHuWe AaHHbIX Ha SSD npu NOMOLLM aBTOMaTUYECKOro TUPUHra (nepeHoca) "xonoaHbIX" AaHHbIX B 06beKTHOe XpaHuauiie no npotokosy S3. PaboTaer Kak
BHYTPW AaTa-LeHTpa, Tak 1 B Nyb6andHble obnaka (AWS, MS Azure, GCP, IBM Cloud, Alibaba),

U FlexCache — KawmposaHHue daitnosbix AaHHbIx (NFSv3) ana yaaneHHbix CX/, ncnonb3yeTca AN yCKOPeHMA YTeHna 60/blinx 06bEMOB AaHHbIX, CHUMEHUA 3a4epsKek npu goctyne yepe3s WAN. B kauecTtse
Kawmpytowmx CX moryT BbicTynaTb Ntobble moaenu, pabotatowme nog ynpasneHnem ONTAP, B Tom uncie ONTAP Select n NetApp Cloud Volumes ONTAP,

O MAX Data (Memory Accelerated Data) — obecneyeHne CBEPXHU3KUX 3aZepXeK 3a CYET TUpuHra (nepeHoca) AaHHbiX mexay AFF-cuctemamu n moaynamu Intel Optane DC PMM B cepBepax.
ObecneunBatoTca 3agepKku B parioHe 0,02 mc (20 MMKPOCEKYHA) Ha YTeHMe M 3anucb, C NOAAEPHKKON GYHKUMOHANBbHOCTM CO34aHMA CHEMWOTOB Ha cuctemax AFF 1 penamkaumm sTUX CHEMWoToB Ha
apyryto cuctemy FAS/AFF.
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http://www.netapp.com/ru/products/storage-systems/fas2500/fas2500-software.aspx
http://www.netapp.com/ru/products/protection-software/snaprestore.aspx
http://www.netapp.com/ru/products/protection-software/snapmirror.aspx
http://www.netapp.com/ru/products/protection-software/snapvault.aspx
http://www.netapp.com/ru/products/platform-os/flexclone.aspx
https://www.netapp.com/us/products/backup-recovery/snapcenter-backup-management.aspx
http://www.netapp.com/ru/products/management-software/single-mailbox-recovery.aspx
http://www.netapp.com/ru/products/management-software/single-mailbox-recovery.aspx
http://www.netapp.com/ru/products/protection-software/snaplock.aspx
http://www.netapp.com/ru/products/storage-systems/flexarray/index.aspx
https://www.netapp.com/us/media/sb-3692.pdf
https://www.netapp.com/us/info/what-is-flex-cache.aspx
https://www.netapp.com/us/products/data-management-software/max-data.aspx

11

UTto 3107

Intel Optane (NVMe flash)




12

YUTt0 3107

— (anonymous pages,
[ Applications (processes)
— — = malloc
vfs_writev, vfs_readv, ... S % % % g ;
o ‘= =
¥ ¢y 3y Sy vy Y ¥ YY
Pseudo FS Special
Direct 1/0 @ @@E» e Page
(O_DIRECT) (pipefs) (futexts) (ImPfS) (ramfs) cache
Gsbfs) () (devtmpfs)

L > userspace (e.g. sshfs)

—> network
{ stackable (optional) ’
> -
BIOs (block 1/0s) Devices on top of “normal” BIOs (block I/0s)
block devices  (@rbd) (VM)
(mdraid)
\ ache) ()
userspace
|
BIOs ¢ lBIOs
1/0 scheduler blkmqg Y
Maps BIOs to requests multi queue
hooked in device drivers
(they hook in like stacked
quéues devices do)

Hardware! Hardware

dispatch dispatch

gueue queues

N | J
A g A j\ A |
) . P
Request-based
device mapper targets
(dm-multipath) Y
SCSI mid layer Y
sysfs
(transport attributes) SCSI upper level drivers Y
Transport classes (1devisda )(/devisd ) (- ) T
(Cscsi_transport._... ] network
\ memory
SCSI low level drivers
(ehci) [@ta_piix) () (@acraid) | (pfo) (mpt3sas) (vmw_pvscsi)

|* network

g

Physical devices

(o) y (B8 y ("5t
i) (G

(it y o) [ pefiedels |




[1lporpecc HocuTenen AaHHbIX

CkopocTb

CtonmocTb
13 1 NetApp
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AFF A320 — end-to-end NVMe B cermeHTe midrange

YckopbTe camble TpeboBaTernbHbIE NPUITOXKEHUS:

= YnbTpaHu3kas 3agepxkka: ~0,1 ms 2U [/ 24 x NVMe SSD
= 380 000 IOPS c 3agepxkoun 0,3 ms (Oracle SLOB) max: 48 x NVMe SSD
= [1ponyckHasi cCnOCOBHOCTb:

= 12 GB/s reads gna HA-napsbl
= 5 GB/s writes ans HA-napbl

MaclwtabmnpoBaHue:

= 1o 48 NVMe-SSD (nonkn: 400Gb/s NVMe/RoCE v2)
= 1o 24-x yanos (12 HA-nap)

LLInpoknn cnektp paboumnx Harpy3ok: .

100GbE RoCE (100/40/25/10)
= [TponyckHas cnocobHOCTb n MacluTabuposaHue ans deep learning . 32Gb FC (32/16/8)

= |OPS v Hu3kas 3agepxka gna machine learning
= Aapo BeicokoHarpy»xeHHbix LUJOL n obnayHbix cepBucos

15 1 NetApp
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Market Share of all-flash systems (external)

Market Share of All-Flash Systems
(External)

Russia — First Quarter of 2018 (CY18Q1)

NetApp = $54 = 21.3%  1352%

i 2 i ter with 21.3% rly revenue
N_etApp,lS No {11 n current_quar.e Wit 24 3 quarserly ,e_ve i NetApp has a 3.1% higher market share than its closest competitor
share in Russia AFA market, ahead of Dell Inc, Hewlett Packard E % >
with a 21.3% market share in 2018Q1.
Enterprise & IBM.
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Cepusa NetApp EF (all-flash)
o [lpocTo

o Hepoporo

o Ou4yeHb BbLICTPO



NetApp EF600 (all-flash) — o4eHb NpocTo 1 Hegoporo

npOCTaﬂ N Npon3BoanUTESIbHaAA apXUTEKTYypa.

« [lBa KoHTpoOnnepa:
v 100Gb NVMe/InfiniBand
v 100Gb NVMe/RoCE
v’ 32Gb NVMe/FC + 32Gb FC

[o 24 wt. NVMe-SSD (ot 1,9 go 15,3 TB)
> 2 000 000 IOPS (4K read 100%)

> 42 GBps (rurabant B cekyHay, read 100%) NetApp EF600

3agepxun < 0,1ms (ana onpeaeneHHbIX Harpy3ok) AHoHc: Q3Y2019
Bcerga nonHbin naket 1O (6ecnnaTtHO)

HoctynHocTb 99,9999%

TectnpoBaHue mogenu npeabiayllero nokoneHna EF570 (Q3Y2017) ¢ pekopaHbIMWU pesyrbTaTaMu:

Tect SPC-1 ana 24 x 800GB SSD — pesynsrar 500 022 IOPS npu 3agepxke 0,44 ms
» https://spcresults.org/sites/default/files/files/executive summary/SPC-1 A31009 ES NetApp-EF70%20v2.pdf

Tect SPC-2 gna 20 x 800GB SSD — pesynerar 20,6 GBps read / 6,4 GBps write
o https://spcresults.org/sites/default/files/files/executive summary/B12003 ES.pdf
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https://spcresults.org/sites/default/files/files/executive_summary/SPC-1_A31009_ES_NetApp-EF70%20v2.pdf
https://spcresults.org/sites/default/files/files/executive_summary/B12003_ES.pdf

The END

HeoduumnanbHbiv kKaHan NetApp
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