NetApp oy

KopoTko o TekyLuen nuHenke =

AnekcaHgp MupoHoB

1 : 1 NetApp



A Leader in Primary Storage

Figure 1. Magic Quadrant for Primary Storage
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NetApp recognized as a Leader in
2019 Gartner Magic Quadrant for
Primary Storage

This Magic Quadrant was published as part
of a larger research note and should be
evaluated in the context of the entire report.
The full report is available from NetApp here.

This graphic was published by Gartner, Inc. as part of a larger research document and
should be evaluated in the context of the entire document. The Gartner document is
available upon request from NetApp. Gartner does not endorse any vendor, product or
service depicted in its research publications, and does not advise technology users to
select only those vendors with the highest ratings or other designation. Gartner research
publications consist of the opinions of Gartner's research organization and should not be
construed as statements of fact. Gartner disclaims all warranties, expressed or implied,
with respect to this research, including any warranties of merchantability or fithess for a
particular purpose.
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Source: Gartner, Inc., 17 September 2019

Santhosh Rao, John Monroe, Roger W. Cox, Joseph Unsworth
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https://www.netapp.com/us/campaigns/gmq-primary-storage-report/index.aspx

NetApp HCI

FAS/AFF

E-series

NetApp noptdonuno
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E-series, OCHOBHblIe TEe3UChI

e HavanbHas CX[
e CX]1 cneuymanbHOro Ha3Ha4YeHUS
e Bupeo
e CynepkomnbloTepsl
e bonbwasg aHanuTuka
e MakcumarnbHasa nponsBoauUTENbHOCTL Ha
crneunanbHbIX 3aga4ax
e OTtnunyHaga ctommocTb 3a Th
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NetApp E-Series

bbicTpas, npocTtasa n HagexHasa ornodHas CX[

Midrange Hybrid
(E5700) -

= 480 drives

= FC, SAS, iISCSI, 1B, NVMe-oF
= 21GB/sec (Reads)

= 2U24, 4U60
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D s
(E2800) -

180 drives

FC, SAS, iSCSI
10GB/sec (Reads)
2U12, 2U24, 4U60
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NetApp EF-Series

bbicTpas, npocTtas n HagexHasa onodvHas CX

Midrange NVMe
AFA
(EF600)

= Haunydwasn
NPoOn3BOAUTENLHOCTb AS
caMbIX TpeboBaTeNbHbIX
Harpy3ok

= 24 drives

= NVMe/IB, NVMe/RoCE,
NVMe/FC, FC*

= 42Gb/sec (Sequential Reads)
= 2 Million IOPs (Random Reads)
= 2U24
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Midrange AFA
(EF570)

With
NVMe

over
Fabrics!

e
N
A

= OTnuyHas

NPOU3BOAUTENLHOCTb U
LeHa/npousBoauTesIbHOCTb

= peanbHo nog 6a3bl AaHHbIX U
aHanNUTUKy

Entry AFA
(EF280)

é‘

. IEl,OCTyI'I Had Npon3BoaANTESIbHOCTb

= geanbHo ong SMB n yoaneHHbIx
ochucos
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SANtricity OS features

Bce TexHornornm BkItOYEHbl B CTOMMOCTb CUCTEMBbI

oz N

Dynamic Disk Pools Technology SSD Cache and Hybrid Storage NetApp® Snapshot™ and
8X MeHbLle BpeMs BOCCTaHOBIIEHNSA ABTOMaTMYECKOE K3LIMpoBaHue Volume Copies
(MUHYTbI, HE Yachbl) N BblCOKad OaHHbIX Ha nety B SSD Cache Point-in-time, COFW CHUMKU

npon3BoanNTESIbHOCTb BO BpeEMA

pebunga
O @

Thin Provisioning Enterprise Mirroring (Sync and Async)
[MOKOe BblaeneHne NpocTpaHcTBa AdpektneHaa FC/IP pennukauus
OnA noBblWEHNsT 3pPEKTUBHOCTH enterprise ypoBHS

XpaHEeHNA OaHHbIX
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[MBbKNIN MoaynbHbIN An3anH: apxmTtektypa 12Gb SAS

2
Q@
[
5
O DE460C DE224C DE212C
. -
o T —
= = 60 x3.5"or 2.5" drives = 24 x2.5" drives = 12x3.5"or2.5" drives
5 = Highest throughput = Highest throughput = Lowest entry point
o = Largest capacity = Largest capacity = NL-SAS & SSDs
a = NL-SAS, 10K SAS & = 10K SAS & SSDs

SSDs

E2860/E5760 E2824/E5724/EF570 E2812

[lpocTas n oTNINYHO KOHPUrypupyemas
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NetApp StorageGRID
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Appliance Bare Metal SolidFire, Tape Public
ONTAP, E-Series, Clouds
3 Party
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StorageGRID Appliance mogenwu

SG5000 Series

SG5712 SG5760 SG6060
“Wizard” “‘Harmony” “Excalibur”

» Cost-optimized platforms » Transactional small object

workloads
» Secondary storage workloads

* Mid-range; Fabricpools
optimized

SG6000 Series

SG6060 Expansion
Shelf (1 or 2)

Large-scale deployments;
100s of PBs

Data lake, autonomous
driving data repositories

SGF6024
All-Flash

» Performance focused; flash
accelerated

* Primary workloads, web
apps, analytics, streaming

SG1000 Services appliance

SG1000
Services Appliance

node and admin node software

all-appliance deployments

» Accessory physical appliance for gateway

+ Aimed at simplified operations & final piece for

10 © 2020 NetApp, Inc. All rights reserved.
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NetApp: 27 neT MHHOBaLUM . okoneHn Hale Bpews: NVMe u

MaxData

HTerpauuvs c

o6nayHbIMu 20]5 Data Fabric

npoBanaepamMmu

KnactepusoBa

KnacTtep
HHOe
CpanmnmLe 072 sanunas
EavHbie Nepsas
BUPTYann3oBaHH 20 07 yH1cmumpoBaHHas
ble CUCTEMBI Aefynnukaums
Pacwupenne TOHKMI NPOBWKUHUHT U
acpdpexTnBHOC 20 04 FlexClone®
TU XpaHeHus
YHUpULMPOBaHH 2002 MepBas yHudunumposaHHas SAN u
asi cuctema NAS cuctema xpaHeHus

XpaHeHus

3awuTa 20 00 SnapMirror® pennukauus
AAHHBLIX

MOHSATUS 1'99 5 lNMepBasa cucrema xpaHeHus ¢

adchekTUBHOCT cdannoBbIM fOCTYNOM
M XpaHEHVS  |pusses 7992 CHanwoThbl
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HoBble cuctembl NetApp Fabric Attached Storage

= FAS9000: mooynbHaa apxmuTekTypa FAS9000
= FAS8200: Bbicokoe bbicTpogencTaue, noptsl 1/0
= FAS2700: BCTPOEHHbIE ONCKN -

" ONTAP 9.5+ FAS8300 ml
FAS2750 ml

FAS2720 | FAS8060

HoBasa nuHenka FAS8040

FAS8080

|

}

FAS8020

FAS2554 FASZ502

TeKywiaa nuHenka
12 1 NetApp




AFF A-Series Portfolio: yMHble, ObICTpble N NPOBEPEHHbBIE
Ot MSB o Large Enterprises

A800

Price

- End-to-end NVMe

‘ NVMe over FC

Performance + Scalability

13 © 2019 NetApp, Inc. All rights reserved. — NETAPP CONFIDENTIAL — n NetApp



[TocTponTe ontumansHyto CX[

ONTAP® 9

PaclunpeHne nobaBneHnem KOHTPONepos

ONTAP Cloud

SSD HoBoro ONTAP Select
NOKOJNeHUs

[lobaBneHune
NOSOK K
Tekywmum CX[

AFF

FAS

= MacwTabupoBaHue n eguHbin kractep m3 all flash u rubpugHeix cuctem
= OOHoBneHne HW/SW 6e3 BnnsHnA Ha rnonb3oBarenemn

= O6beamHeHune software-defined, cloud u flash TexHonorun Ha eanHow
nnaTgopme XxpaHeHUsa AaHHbIX

14 1 NetApp



ONTAP, obbeagnHeHue B Kriactep

= CepBUCbI JaHHbIX paboTatoT HeNpepbIBHO, MHAPACTPYKTYPa MOXKET MEHSATLCS
= Knactep MOXeT ynpaBnATbCA Kak eguMHas CyLHOCTb

= HoBble cepBUCHI JaHHbIX MOTYT ObITb BblAeneHbl ObICTPO 1 NPOCTO

SVM3




FAS2700/A220

FAS2720: 12 BHyTpeHHUX LFF gucka anga

obbema
= FAS2750: 24 BHyTpeHHUX SFF gucka ong FAS2720 ‘
Npon3BOANTENBLHOCTU
12 BHyTpeHHux 3.5” LFF gnckos
* BblcOKas Nnpomn3BoauUTENbHOCTb 1.4PB

= 1o 30% ObicTpee NpOLLNOro NOKOMeHUs 144 pnicka

= BctpoeHHbin NVMe Flash Cache™
PaclumpeHue noaknoyveHns FAS2/750

= Bbi6op noptoB UTA-2 nnn 10BASE-T 24 BHYTpeHHUX 2.5” SFF gucka
1.2PB
= MacwrtabupoBaHue B pamkax HA napbl go 1PB, B 144 nncka
pamMkax knacrtepa go 17PB
= 2U

16 F NetApp’



FAS2750/AFF A220

YHndouumposaHHada KoHdurypauuda, HA napa

= [Ipoueccop 1 namsTb
= CPU: 24 cores

= [lamaTtb: 64GB
= 8GB - NVMEM

= BcTtpoeHHbie nopthl /O (Ha KoHTponnep)
= 2x 10GDbE: Cluster interconnect

= 4x UTA2 (16Gb FC or 10GbE): Host connectivity
= MoXHO HacTpouTb B kKadecTBe 1GbE

= 2X 12Gb mini-HD SAS: [lnckoBble NOsKn
= DS224C n DS2246 nonku nogaepxmearTcs

= Persistent write log
= NVlog cbpacbiBaeTcs Ha el B criydae cbosi nMTaHus

17 1 NetApp



Introducing the AFF C190
Unified Configuration HA pair

= [lpoueccop n namsaTb
= CPU: 16 sanep (67% ot AFF A220)
= [lamarb: 64GB
= 8GB is used as NVMEM
* [lamarte: 64GB
= 8GB - NVMEM

= BcTpoeHHble nopTol /O (Ha KOHTponnep)
= 2x 10GbE: Cluster interconnect

= 4x UTA2 (16Gb FC or 10GbE): Host connectivity
= MoxxHOo HacTpouTb B kadecTBe 1GbE

= 2X 12Gb mini-HD SAS:

= [l1ckoBble NOMKM He NoaaepXMBaKoTCS

= Persistent write log

= NVlog cbpacbiBaeTcs Ha dnelw B cnyyae cbos
NUTaHNS

Additional details present in slide notes.

18 F NetApp’



Feature Comparison
AFF C190 and AFF A220

] AFF A220 AFF C190

Controller Single Chassis, HA Pair Single Chassis, HA Pair

CPU and Memory

12-core CPU, 32GB RAM 8-core CPU, 32GB RAM
(per controller)

SAS SSD non-encrypted: 960GB, 3.8TB, 7.6TB

SSDs SAS SSD non-encrypted: 960GB

FIPS: 3.8TB
Internal SSDs: 12 or 24 drives Internal SSDs: 8, 12, 18, 24
Confiqurations CTO and Express Packs Express Packs Only
g DS224C storage shelf: 12 or 24 drives No expansion Shelf (clustering allowed)
Add-On storage at PoS No Add-on storage at PoS
Expansion Storage Internal: 6x SSD drive packs Internal: 6x SSD drive packs
P 9 DS224C storage shelf: 12 or 24 drives No expansion beyond 24x internal drives
Max drive count 144 24
Storage Efficiency AFF Storage Efficiency Program
I0’s Unified: 4x UTAZ2 ports
Ethernet: 4x 10GBASE-T ports
Clustering Switchless and Switched
MCC Yes No

19 © 2019 NetApp, Inc. Al rights reserved. - NETAPP CONFIDENTIAL - n NetApp



CXM mid-range NVMe AFF A400

bBuicTpogencrene Poct 20% - 50% no cpaBHeHuto ¢ A300

KritoueBble * 4U cucrtema c nogaepxkom NVMe n SAS nonok
TEXHONOrm * End to end NVMe

* 10GbE, 25GbE, 40GbE, 100GbE RoCE

* 8Gb, 16Gb, 32Gb FC

* 12Gb SAS

* NS224, DS224C

* MCC FC

PaclinpsiemocTtb 48 NVMe SSDs, 734 TB
480 SAS SSDs, 14.7 PB

MoppepxuBaemble NVMe SED:1.97TB, 3.8 TB, 7.6 TB,15.3TB
SSD NVMe NSE: 3.8 TB
NVMe Non-SED: 1.9TB, 3.8 TB
SAS:1.9T8B,3.8TB, 7.6 TB,15.3 TB, 30.6TB

20 1 NetApp



21

A400 Smart I/O apanTtep

= Agantep pasrpyxaet CPU CX[

= AnnapatHasa GZIP komnpeccusi/aekomnpeccus

3anucbiBaembix AaHHbIX 8k/32k block
= Xowm

= Komnpeccusa aaHHbIX Ansa SnapMirror

= PCle gen3 x16
= 2x100GDbE gnga knactepHoOro MHTEPKOHHEKTA

= Ncnonbayetca B A400

1 NetApp



[Tonka NVMe SSD

[NMonka 2U waccu ¢ 24 NVMe SSD
1.9TB, 3.8TB NVMe non-SED poctynHbl B Poccun
400Gb/sec bandwidth — 200Gb/sec Ha IO Mmoayrnb

100GbE RDMA over converged Ethernet (RoCE) ana nogknioyeHus K KOHTposinepam

[Mpsimoe noakntoyeHne Kk AFF A320/A400/A800

22 I NetApp



AFF A800: NVMe CXI n dpabpuka NVMe

346 B/s

throughput

HA pair

>300GB/s

24-node throughput;

cluster

4 higher than
nearest competitor

23 © 2018 NetApp, Inc. All rights reserved. n NetApp



AFF A800: Yto HOBOIO

YneTpabbicTpaa oabpuka ¢ NVMe over Fabrics
(NVMe-oF)

= [NepBbit NVMe over Fibre Channel (NVMe/FC)

= FC: NVMe @ 32/16Gb; non-NVMe @ 32/16/8Ghb

= [lepBbin 100GbE, along with 40/25/10GbE

Beagywasa nnotHocTb ¢ BHyTpeHHnMK NVMe solid-state
drives (SSDs)

= 4U, aBYXKOHTpoOnepHobin KoHpur ¢ 48 NVMe drives
= 2.5PiB+ adbpekTnBHoro ooema Ha SSD 15.3TB *

Configurable NVMe drive packs
= CtaHpapTHble KOHdurypauun 24, 36, nnn 48 SSDs

Rear view

24 © 2018 NetApp, Inc. All Rights Reserved. — NETAPP CONFIDENTIAL — n NetApp



CpaBHeHue npounssogntenbHocTn NVMe over FC / FC AFF A400

Oracle Database RAC on 4-host cluster (RHEL 7.6) with ONTAP 9.7:
Total I0PS vs Read Latency for Oracle SLOB workload
75% SELECT/25% UPDATE, randomized 2TB working data set

[y

=
o

=4a=A400, FCP

—e—A400, NVMe/FC

o
oo

Server Read Latency (ms)
[} o o (=] [} (=] [}
= ] w i w =)} ~

[=)

0 100 200 300 400 500 600 700
Total Physical 10 Requests per Second (K ops)
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CpaBHeHue npounssogntenbHocTn NVMe over FC / FC AFF A400
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Oracle Database RAC on 4-host cluster (RHEL 7.6) with ONTAP 9.7:
Total IOPS vs Host CPU Utilization for Oracle SLOB workload
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CpaBHeHue npounssogutenbHoctn NVMe over FC / FC AFF A800

Two-node AFF A800 with Oracle Database RAC 12c:
Total IOPS vs Read Latency for Oracle SLOB workload
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XpaHunuule ansg coBpeMeHHbIX MHOYCTpUarnbHbIX
NPUNOXEHUN

NetApp FlexGroup: runepmaclutadbupyemble, BbICOKONPON3BOAUTESTbHbIE KOHTENHEPDI
OaHHbIX

Mpunoxenusa ans EDA, high-tech, oil/gas, = JluHeriHas macliTabupyemocTb A
media u entertainment obbema 1 Npomn3BoaNTENLHOCTU

= [1o 20PB n 400 munnuapaos ansnos

DENA PERFORCE HALHBURTON - Sehiumberger cadence
DALET Adobe Landmark

= OnepaunoHHasi npocToTa

* EanHasl Todka MOHTUPOBAHMS C aBTOMaTUYECKOU
BGanaHCcMpOBKOW Harpy3kn nU NpocTpaHCcTBa

= YcTOon4MBaga BbliCOKasA Npon3BoaANUTENBLHOCTb

. I_Ipe,EI,CKa3yeM89I, yCTOIZHMBaﬂ HU3KaA 3aepKKa
: = All-flash koHTENHEpSI
Single Namespace P

= HenpepbiBHblEe onepauun ONTAP®

28
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NetApp ONTAP Al

Smart, Powerful, Secure

PROVEN ENTERPRISE GRADE

300GB/s

= Data collection
4'6X Performance = Edge-level Al Cloud Sync
vs. Competition ‘ SnapMirror
Kafka, NiFi
g o ) w
DGX-1 Uses NFS by Default A e mﬁﬂm i
. Aggregation - Exploraton -+ Deployment
+ MNormalization = Training = Model serving
‘ FabricPool
1-DGX to 100s-DGXs 7/9PB . o
25-DGX cluster runs on NetApp > 25x Raw Storage Capacity L W Cloud Volume Service
Solutions range b/w A220 to A800 vs. Competition 8 ) cos - NetApp Private Storage
i
D _____Eauimix |

+ Clowd Al (GPUaas)
+  Data fiering

29 NetApp Insight © 2018 NetApp, Inc. All rights reserved. NetApp Confidential — Limited Use Only “ NEtApp



ONTAP RAID Technologies

= RAID-4 (Row Parity)

= [lobaBnset row parity auck
= BawwuTta oT: disk failure, media error

= RAID-DP (Double Parity)

= [lobaensiet double parity gmck k RAID-4
group

= 3awmwaet ot 2 disk failures, disk failure +
media error, double media errors.

= RAID-TEC (Triple Erasure Coding)
= RAID Triple Parity
= [lobasnger triple parity anck k RAID-DP group

3 Sa%lma oT: 3 disk failure, 2 disk failures +
la error, triple media errors

31 1 NetApp



[Tpouecc Inline Storage Efficiency ana All Flash FAS no ymon4daHuio

000 | OO0 | 00O 1010

000 | OO0 | 00O 01 01

000 | 000 | 000 000 1010

000 | 000 | 00O 000

000 | OO0 | 00O

000 | 000 | 000 '

Inline Zero-Block Inline Adaptive Inline Data
Deduplication Compression \- Compaction
Brnokn, 3anonHeHHble Cxumaet 6noku 8K, 3ameHsaeTt Ob6begnHaeT 2 nnu
HyNAMM, pa3mMmep BblIOpaH ¢ noeTopsatowmecs 4K 6roku bonee mManeHbKnx
obOHapyx1BatoTCa U y4yeTtom pasmepa 1/O Ha CCbIKN normyecknx 6nokos B
Cpasy He 3anucbiBaroTCA NCMOSb3YOLLNXCA B oanH 4KB dusnyeckum
oonbwmnHcTBe B[] HononuurensHo onok
Ha SSD 3anucbiBatoTcs NCMONb3yeTCs OTINOXEeHHas
TONbKO MeTafaHHble Ecnu 6ok cxumaeTcs aenybnukaums, 4toObl
xyxe 50%, nuwem NOBLICUTb 3MEKTUBHOCTb

Hec)aTbIn



[lporpamma rapaHTMpoBaHHOW 3P EKTUBHOCTHU

Data Reduction Ratio w/out
Snapshots

* [Inatdopmbl AFF n HCI
« 3akas4uKy rapaHTupyetca apdeKTmBHad All Workloads
€MKOCTb MO TUMY Harpys3ok.

* B cny4ae HecooTBeTCcTBUA MO pakTy, NetApp
NoCcTaBNAeT He4OCTalLY eMKOCTb —

1 NetApp



[ naBHbi IO Bonblworo AapoHHoro konnavaepa

nocTtpoeH Ha NetApp

Clustered Data ONTAP
CymmapHo B[l Oracle:
= Obbem >900TB
Poct > 50TB B rog
10Gb NFS
SATA auncku + Flash Cache (VST)
KpynHenwas 6asa b/l Oracle:
= >130TB

= >4,1 TpnH. CTPOK

= Bpems BoccTaHoBneHna bl n3 pesepBHOU Konnu
coKpaTunoch ¢ 28 gHen 4o 15 MUHYT

C momeHTa nepexoga Ha NetApp B 2007:
= He ObINIO HXU OQHOMO NPOCTOA

= He notepsiHO HXU ogHOro 6noka ¢ AaHHbIMU



= 80 x Oracle DBA x 50GB full clone

= 2.5 pnga nocne BbIXoAHbIX Ansa co3naHua Golden Image
Kaxable 2 Heaenu

= Oobem 4TB

= BblyucneHus:
= 1.3 gHA X 80 dba = 100 aHen= 200 B Mmecsy = 2400 B rog
" 6 neT NOTEePAHHOro BpeMeHu

= Flexclone:
= 80 x Oracle DBA x 50GB flexclone = 6 MUHYT
= O6bem 120GB

= PesynbTaThl:
* YMeHbluaemM BpeMs pa3pabdboTku
= YmeHbwaem OPEX
= YmeHbwaem CAPEX

35



FlexClone — akoHOMUS Ha KONUAX OAaHHbIX

= Co3naHne BpeEMEHHBIX,
MIHOBEHHbIX WU OOCTYIMHbIX
Ha 3anncb KOMUN OaHHbIX.

Cpena paspaboTku u
Pabouas cpena TecTMpoBaHus

Bes FlexClone

I
| i

“KNMOHOB” NCXOOHbIX AaHHbIX
N XpaHeHne TOMNbKO
N3MEHEHUWN.

= Co3gaHune BMpTyarnbHbIX |
i C FlexClone
= CHU)XEHME PacXo/i0B Ha e e
pa3paboTKky n TectupoBaHue

npunoxeHun oo 80%.

= PazpaboTaHo no 3akasy
Oracle.



BcTpoeHHasa 3alumTa gaHHbIX

EovHasa nnatdopma ans noCcTpoeHusa rmopugHoro

obnaka

npOD,yKTI/IBHbIe OaHHblE

Primary Secondary

BocctaHoBneHue
AaHHbIX, test/dev B
pamkax 6oeson CX[]

37

Use Cases

Disaster recovery

Backup/archive

Test/dev/analytics

Compliance

Cloud

HJGKTI/IBHaFI yHUdnuMpoBaHHas
C BCTPOEHHOW 3aLUNTON JAHHbIX
ﬂ,J‘IFl nnatopm:

= AFF/FAS

= ONTAP® Select

= ONTAP Cloud

Aicnonb3oBaHMe pe3epBHbLIX KOMUIA
ang.

= DR test

= Backup/archive

= Test/dev

= Analytics/reporting

WORM
[pocToe n cTaHgapTHOE yrnpaBreHue

Bbicokasi 4OCTYNHOCTb MexXay
nnowjagkamm

1 NetApp



NetApp SnapCenter software

YHndmumpoBaHHoe, macwwitabupyemoe MO gns ynpaBneHust 3amMTon JaHHbIX U KNOHaMK

SnapCenter®
Server

NetApp® Storage Systems

ey

--------- Management
Data

© 2019 NetApp, Inc. All rights reserved. --- NETAPP CONFIDENTIAL ---

NetApp Supported:

Exchange ORACLE
DATABASE
2B server EYOANA

mre

Custom Plugins:

. mongo MySsal:
SAP Max0B Sybase




MetroCluster™ for ONTAP

D,OCTI/I raem Herl peprBHOﬁ OOCTYMNMHOCTH

= HenpepblBHbIE Onepauun, Hynesasi NoTepst AaHHbIX
= MakcumanbHasi npocToTa npu 3anycke
= HyneBble 3aTpaTbl HA NepeknioveHne

= [lpo3payHasa nHterpauma c storage efficiency,
SnapMirror®, NDO, virtualized storage

" YHUMUMPOBAHHOE peLleHne
= HaumHaga c A220 n FAS2750
Moooepxka SAN n NAS

= [lpoLue, YeEM Yy KOHKYPEHTOB

= be3s OOMOJTHUTENIbHbIX MNJ1aTHbIX J'II/ILI,eH3I/|I7|
= MetroCluster™ is a feature of ONTAP®

39

MetroCluster™ maintains the availability of

your critical storage infrastructure




BapuaHTbl NNLEH3UPOBaHUSA

Base software Premium/Flash bundle

[potokonel goctyna: CIFS, NFS, ISCSI, FC * FlexClone®: MrHoBeHHble BUPTYyaribHblE KoMK

OAaHHbIX C rPaHynNApHOCTLIO dhanna n Toma
TexHonorun SdodhekTnBHOCTY: Aegyodnukauns,

KOMMpeccust, YNoTHEHNE U TOHKOE BblAeneHue. = SnapMirror®: BCTpOEeHHas penimkaLums

_ OAaHHbIX ANns 3agady npocToro U adpPeKTMBHOro
[HoctynHocTe: Multipath 1/O DR u 63kan
Sawmta fadHeix: RAID-TEC, RAID-DP, = SnapRestore®: MO AN MrHOBEHHOTO
MrHOBEHHbIE CHUMKU BOCCTaAHOBMNEHUS JaHHbIX U3 MIHOBEHHOIO

[MponssogmnTenbHOCTL: Q0S CHMMKa

= SnapCenter®/ SnapManager® suite:
YHundomnumnposaHHoe n macwtabupyemoe O
ONa ynpasreHns 3alnTon JaHHbIX U KITOHaMU

MacLwwtabupyembin dannoBbIn OOCTYN -
FlexGroup

40 1 NetApp



FabricPool

XpaHunuuie

[MpoaoyKTUBHbIE
OaHHble

MrHoBEeHHbIe
KOMuun

Konun

OaHHbIX
(Bakan n
DR)

41

[opsaume,
Haunbonee
ncnosib3yemMble
NaHHble

XornoaHble,
HanmMeHee
ncnosb3yemble
NaHHble

FabricPool ncnonbayet cnoxHole
arrperatbl Ana obbegnHeHns
drewa n obnaka B eQUHbIN Myn
XpaHeHus.

[opsAYMe OaHHbIE OCTalOTCA Ha
donew xpanunuule; xonogHble
nepemMeLlatoTcsl Ha 06bEKTHOE
XpaHUnuuie.

FabricPool npo3spayeH ans Bcex
nonb3oBaTtenen u NPUNoOXeHuN.

[1aHHbIe OOCTYNHbLI NO 3anpocy.

1 NetApp



MAX Data High-Level Architecture

YckopsieT niobyto Harpy3Kky Ang Kak ans 3anncu, Tak 1 Ans YTeHus

ORACLE ® mongo

MAX Data Server
= NetApp® MAX Data — codT Ansi cepBepos.

= MAX Data ucnonb3yert persistent memory
nnn DRAM Ha cepBepe C NMpUNoXXeHNAMN.

Storage Tier Persistent Memory Tier

= MAX Data gaet npon3BoauTenbHOCTb, a
donew - obbem.

= NHTerpaums ¢ NetApp ONTAP®

ISCSI/FCP

= [To3BongeT ncnosnb3oBaTb

1
1
I
BbICOKOMNPOU3BOAUTESIbHbIN PE3€pPBHbLIN : = \Q)Id Data (Optional)
I |
1
1

cepBep. -
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ANSIBLE
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NetApp HCI
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MHdpacTpykTypa ansa obnaka on prem

ELEMENT OS

il o

Scalable Predictable Automated
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Capacity & Performance

Nodes

SITE 1 SITE 2

Non-disruptive - o
— — I
CAPACITY

caracty I} perrORMANCE [JJJ] PERFORMANCE I

Granular ] oo W : N
CPU

MEMORY

LLLLE

MEMORY

IDeem 0TDees (T OTDs 0T D
(IDe=n TDee. (TDee 7D T

No Forklift s O —

(IDe=m OTDee. (TDe 7D T

TN
M T D (T (- M T D (T (-
Mix Nodes 1051 | o i (i e | | o i (i e |
|
L M T 0T D (T M (M D 0D T
Scale Out EEEEEN N
(D (T T T (T (M (TDees T T
Scale Back H610S-2-
D 0T 7D (T T D (e T T T
I - IEEEEEEEE

Upgrades

Future
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Capacity & Performance

Nodes

SITE 1 SITE 2

Non-disruptive - o
— — I
CAPACITY

caracty I} perrORMANCE [JJJ] PERFORMANCE I

Granular ] oo W : N
CPU

MEMORY

LLLLE

MEMORY

IDeem 0TDees (T OTDs 0T D
(IDe=n TDee. (TDee 7D T

No Forklift s O —

(IDe=m OTDee. (TDe 7D T

TN
M T D (T (- M T D (T (-
Mix Nodes 1051 | o i (i e | | o i (i e |
|
L M T 0T D (T M (M D 0D T
Scale Out EEEEEN N
(D (T T T (T (M (TDees T T
Scale Back H610S-2-
D 0T 7D (T T D (e T T T
I - IEEEEEEEE

Upgrades

Future

48 © 2018 NetApp, Inc. All rights reserved. " NetApp



Capacity & Performance

Nodes

49

Non-disruptive

Granular

Mix Nodes

Scale Out /
Scale Back

No Forklift
Upgrades

© 2018 NetApp, Inc. All rights reserved.

H610S-1

H610S-2-

H610S-4

SITE 1

—
——
CAPACITY PERFORMANCE

ﬁlﬂjﬂ

MEMORY

(D 0TDeem (TDees 01D 0D
T (T (T T (-

(D 0TDeem (TDees 01D 0D
T (T (T T (-

(IDe=m OTDee. (TDe 7D D
(D OTDeew (TDe OTDS D

(IDesm 07D (TDe 7D D
(D OTDeem (TDe OTDS T

[onnn  Nuses  Nesss  Nesss  Nesss |
(e (T (D (T T —

T (T 7D (T -
(IDe=m OTDee. (TDe 7D T

IDeem 0TDees (T OTDs 0T D
(IDe=n TDee. (TDee 7D T

T (T 7D (T -
(IDe=m OTDee. (TDe 7D T

H610S-2+

H610S-4+

SITE 2

—
CAPACITY PERFORMANCE
cPU I

(D 0TDeem (TDees 01D 0D
T (T (T T (-

LLLLE

MEMORY

(D 0TDeem (TDees 01D 0D
T (T (T T (-

(IDes OTDe. (TDe 7D -
(D OTDw (TDe 0T (-

(D OTD=. (7D T D
(D OTDwem (TDw (T -

IO (T T T T
(D (D (T (T T D—

1D (D T (T D
(TDees OTD=S (7D T -
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Capacity & Performance

Nodes

Non-disruptive

Granular

Mix Nodes

Scale Out /
Scale Back

No Forklift

Upgrades
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H610S-1+

H610S-2

SITE 1

PERFORMANCE

—
——
CAPACITY

n

CPU

LLLLE

MEMORY

(D 0TDeem (TDees 01D 0D
T (T (T T (-

(D 0TDeem (TDees 01D 0D
T (T (T T (-

(IDe=m OTDee. (TDe 7D D
(D OTDeew (TDe OTDS D

(IDesm 07D (TDe 7D D
(D OTDeem (TDe OTDS T

[onnn  Nuses  Nesss  Nesss  Nesss |
(e (T (D (T T —

T (T 7D (T -
(IDe=m OTDee. (TDe 7D T

H610S-2+

H610S-4~

|

T

[

!

i
ﬁ
ﬁ
ﬁ
ﬁ

[

SITE 2

PERFORMANCE

—
—
CAPACITY

CPU I

T (T 7D (T -

LLLLE

MEMORY

(D 0TDeem (TDees 01D 0D
T (T (T T (-

(IDes OTDe. (TDe 7D -
(D OTDw (TDe 0T (-

(D OTD=. (7D T D
(D OTDwem (TDw (T -

IO (T T T T
(D (D (T (T T D—

1D (D T (T D
(TDees OTD=S (7D T -

(IDe=m OTDee. (TDe 7D D
(D OTDeew (TDe OTDS D

(IDe=m OTDee. (TDe 7D D
(D OTDeew (TDe OTDS D

H610S-2-

SITE 3

PERFORMANCE .

CAPACITY .

MEMORY .

&

CPU .
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Capacity & Performance
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VOLUMES
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CLUSTER —>

DD (IO T D (T D—
(T (T T (T T —

DD (IO T D (T D—
(T (T T (T T —
I (T T T (T D—
(T (T (T T (T —

I (T T (D (T D—
T (T (T T (T T—

—

EXAMPLE: _
40 TB
EACH H610S-2 NODE = 100K IOPS

VIRTUALIZED CAPACITY

141 TB
AVAILABLE

VIRTUALIZED PERFORMANCE

350 K
AVAILABLE

F NetApp
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VOLUMES

i
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CLUSTER

(e (T (T T T —
(D (T (T T (7T —

(e (T (T T T —
(D (T (T T (7T —
O (7T (7T (7T T T —
(I (T (T T T —

OO (T (T T T T —
IO (T (T T T —

(I (T D T D T (CT—
(T (TDe (T T CTT—

—

EXAMPLE: _
40 TB
EACH H610S-2 NODE = 100K IOPS

VIRTUALIZED CAPACITY

181 TB
AVAILABLE

VIRTUALIZED PERFORMANCE

450 K
AVAILABLE

1 NetApp



H OW Q O S WO rkS Create a New Volume %

Volume Details

Volume Name

SOLIDFIRE CLUSTER

I T T T (-
[sens ___ Nueass _ Nusss _ QNesas  Qeses | Volume Size Block Size

NewVolume

1|

- 137 GB : (=) 51 29-_). 4k
- -
- -
. - a . Account
n
- -
MewAccount Create Cancel

Quality of Service

© Policy
APP BEHAVIOR

Silver -

Burst
Custom Settings

Max

Min
Create Volume

F NetApp
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CamoBOcCCTaHOBINeHue

Bbicokast AOCTYMNHOCTb — MNMOJIOMKa Yy3J1a Ui HoAdbl

Others — hours to days
to potential data loss

®
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NetApp HCI — 10 minutes or less

Many-to-many drive protection

gy

Drive failure

Drive failure
hours / days

Drive failure
hours / days

Drive failure
total data loss

Legacy

I NetApp



Bce adpdekTMBHOCTU rnobdarbHbl

OPYIUE
Array 1
O HEKTUBHOCTD _
npuBA3aHa K [T
MacCuBYy Unn
LUN L
Stranded
Capacity
® Stranded
No Scaling Capacity
(D) VisonuposaHHasi (T)YnyLueHHble O) YnyLweHHbIN
3PPEKTUBHOCTL ~ BO3MOXHOCTU 00BLEM
Aedyna
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SOLIDFIRE CLUSTER

I (T 07D T (-

(IDes OTDe. (T 7D -

(D OTDe. (TDe 7D -
(D 0T (T T (-

D TDes (TDe 07D (-
T (T (T T (TTT—

T (T D (T (-

T (T D (T (-

I (T 07D T (-

(D OTDe. (TDe 7D -
(D 0T (T T (-

@ Always On

! !
ﬁ !
ﬁ !
ﬁ !
! !

(VJ Global

&

Compression

&

Deduplication

&

Thin Provisioning

@No Impact

F NetApp



[Nenynnukauusa, komnpeccud, thin provisioning

O O
O O EEE
L n L

EEEN B

HE

O
OcobeHHocTn geaynnmkauum NetApp HCI UTto paer
= Bce npoucxogut Ha nety = bonblle dnall 3a Te Xe OeHbru
= [lomeH genynnukaunm — BeCb KracTtep = becnnartHble TecToBble Cpeabl U Konuu

Ona aHanuTuku
= BbICTpblE KOMUKX N CHAMLLOTHI

= YnydJulaeTtca npon3BoanuTenbHOCTb U
pecypc SSD

56 1 NetApp



100% nporpammupyemMbin ans nosiHoOM asToMaTmsaunm

vimware
Interfaces
-
Sl 4 Application Program
OpenStaCk@ Interfaces (APIs)
Custom é Java
Plug-Ins s Integrations
docker @ python’
C|OI.IC|SI'|(EanS.tI(g \ APPRENDA lFrog 0 puppet CIOUdbeesk

ANSIBLE
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Storage Deployment via APl: Competitive Solution
When others say “We have an API"...

vvvvv

Create a volume Thin provisioning

S[E= 5 O et |
faplat = B§

T b naee for the voluse ® eeadle thin prowinioning
Mame’ o feolomstams Gt Nevel fvoluseNase | Lot -MovelOption -Gey guarantes -Value Ao

DoTra . i gy e DornPullphew  SaaTiemogiesl W

@ erable deduplication T @ G08 pmlly o B altter DB @ R,

Get-hcvol Fwolusehame | Enable-keSis |

[T s W [ Pt |

@ set deduplicatisn schedule
GET-NEND | Feolusehame | Ges-NoE

sean entire woluss, ERdn in
on & voluse that has precaisting dets &n

|Setemovol fwolusehsse | Stact-dchls -Scas ol WB Ly g b v

_6.| acv Bealvaatesd | MU iieetelipleea D ipieea el | ol

i acs e o Smerotes |
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Compute/Storage Node

=8 Compute/Storage Node

.
|
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T s
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Compute/Storage Node

Compute/Storage Node

I NetApp
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Y3nbl MOXXHO CMeLUMBaTb KaK yrogHo




He3aBucumbin poct eMKocTu u pecypcos BM
Pocm CPU, RAM, TB, IOPS 8 3asucumocmu om 3a0ay

Compute w/Hypervisor

Flash Storage Flash Storage
Compute w/Hypervisor || Compute w/Hypervisor

Flash Storage

Compute w/ Hypervisor

= [
Compute w/Hypervisor =

CAPACITY MEMORY

i

Flash Storage

Compute w/Hypervisor Flash Storage ‘
CPU
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He HyXHO
3akpbiBaTb VSphere

HeHb 1+: [pocTOe ynpaBneHue
MHmMezpayus c 2urnepsu3opom

vmware vSphere Web Client A=

. |79 vCenter Inventary Lists >
Web Client anga Oraumomn > i ' g
! Vi and Tompians ’ vConr Homts and VWMe ard Soage
NnoBCeOHEBHDbIX s g e = =
€4 Networong >
A “Mm’hg
onepaunun e :
) Hytnd Cloud Manager > EJ —0 h 3
) vRealze Orcrestrator > ‘ -
Task Comscie Evert Connole vRea Je ‘ost Profies
M Nedgp Plugn Contigura Operations
M NeeAcp Management Marager
o) " > Adm i sty ation
(] Tasks 3 - | \ 1
4 Log Browser L ' =L Al llh;
" Everts Roes Sysie™ Licersng Cuatarne
e SR Confguration Expariance
) Togs mprovement
(1 New Search >
I Seved Searches >
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n ¢

NeAop
Maragement

NatAgp Plugn
Confguraton

Reo'2e
Orchostrator

Conent Hybnd Cloud
Lbrares Marager

Cuslomizason
Polcies Specficason
Marager
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Cloud insights

CLOUD
INSIGHTS Demo / All Dashboards | Kubernetes Last 3 days Add Variable - Add Widget - B save |'

Wetiop
7 Number of Nodes Per 7 Number of Containers  # Topalogy
Cluster - per Cluster - @.

- @

Number of Clusters -l Number of Pods 2

w

QUERY
. -8 - ° -.a
CPU Utilization per Pod Z [ Network Throughput MB/s E 70 @' @ @
o a1 g iy 4 s 90 i i
PR Memory Used per Container [Bytes) = 20
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- A ||| 1
oot fesien 12 N A ma A * N N | WPl
Py Y Yw "' ™ ) .'r' br Ya! ."J uﬂf |\ llrf L,fﬂ Ya .

| .
h F A
suocco e e— v | f \
oh - asrh Baa i } rek | H\l | \
Metwaork Errors per Second = Z o 1200PM 13 Feb 1200PM 15 Feb
5
Memaory vs CPU Util per Pod Z I
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. os
Cache hit ratio - Total (%)
'% . °
) °
— 0 75
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]
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i 25
»
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) a & tik Gk 20k 30
12:00 PM 13 Feb

4 Minimize
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[apaHTUa 1 noaaepKka

= CtaHAapTHaA rapaHTus
= 3 roga Ha obopygoBaHue ¢ goctaBkomn 3anvacten NBD
= [Noonepxka no tenedoHy/WEB 3 roga 24x7
= Joctyn Kk NOW™

= NMognucka Ans CUCTEeMHOro NporpamMMHoOro o6ecneyeHus

(Software Subscription Plan — SSP)

= JlnueH3npyeTtcs Ha BClO KOHUrypaumo rno Yncny MecsiLes

= [loctyn kK o6bHoBNeHmnam DataOnTap n cepsepHoro MO yepes NOW™

= PeweHune npobnem ¢ peakunen 24x7 ans MO, Ha koTopoe npunobpeteHa SSP

= lononHnTenbHblIe BO3MOXHOCTU NOAAEPKKN
= Onuyus - JoctaBka 3an4acteun B Te4yeHune 4 yacos (Mockea)
= Onyus - Boleag nHxeHepa naptHepa (NBD 9x5, 4 yaca 24x7)

= Onuus - Premium nogaepxka
65
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NetApp Active 1Q

NetApp Active IQ oHNnauH nopTan u MObUNbLHOE NPUNOXEeHUue

*

Active IQ obna4yHbIu cepBUC OAaHHbIX

NetApp AutoSupport Telemetry

BctpoeH B NetApp Data Fabric
xR G ET R =
AVA SANtricity

66 I NetApp



PackpbiBaeM rnoTteHunan nHpacTtpykTypbl ¢ Active 1Q

® 600M 85% [E]

CymMmMapHO CoxpaHsitoT MeHbLue keicos P1 3a
[Tonb3oBaTtenu NetApp 3a cyet cyeT MalUUHHOIo

Netapp Active 1Q 00y4eHus

Keuchl peLiatotca Ha o
60% 97% &%
3anpocoB peLlarTcH

5 bl CT P E E dBTOMaTn4eCKu1

1l NetApp
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4TO uanbme

-BecnnatHoe oby4eHve 29
-[lemo TecTpoBaHue ¢

-OnepaTuBHbIN pacyeT ‘g ‘

netapp@netwell.ru
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