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Tpu mupoBbix nNuaepa B pacxogax Ha UT (IDC) "

NetApp-

NT-pacxogbl B 2018r, MUSD
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Wallmart "

KpynHenwunn putennep v uudpoBas tpaHchopmaumsa NetApp

-F'opoBon obopoTt >500 mnpa. gon.
-Pacxoabl Ha AT B 2018r. — 11,7 mnipg gon.
-8000+ cotpygHukoB B Walmart Labs

-Ncnonb3oBaHue Bcex nepenosBbix UT-
TEXHOJI0MMN
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Mcnonb3oBaHue Big Data "

NetApp-

[TonyyeHne «KNUEHTCKUX MHCANTOBY»
[MpeaBuaeHue npoaax

OnTnmMmnsaumst accopTUMeEHTa

[Mpoaaa OaHHbIX KITMEHTOB NapTHeEpaMm
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Al B puteune "

NMporHo3 IBM o cpepax ncnonbsosaHum Al kK 2021 roay:

1. NnaHnpoBaHne ueno4ykn noctaBok (85% ceten).
2. MNMporHosnpoBaHmne crpoca (85%).

3. KnneHtckum nHtennekt (79%).

4. MapkeTuHr n pexknama (75%).

5. Cknagckme onepauumn (73%).

6. LleHoobpasoBaHue n npoaswmxeHne (73%).
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Kypbes3Hbin kenc Target "

HGOCTOpO)KHOCTb B UCNOJ1b30BaHUUN AAaHHbIX aHAITUTUKHN

- otaen aHanmTtkn n3 50 yenoBek
-gata-MmanHUHr NCTOPUN NOKYIMOK

- anropuTMbl NPOrHO3MPOBAHUA NOBEAEHUA
nokynaresneu

- Nepenava gaHHbIX BU3HEC-NapTHEpPaM

OCS

DISTRIBUTION



AR B TOprosne

- AKTyanbHas nHdopmMauuda O Kaxxgom ToBape
- AR-npumepka
- Haswurauusa B marasmHe
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Block Chain u loT "

NMoaTBepxaaeT 6e30NacHOCTb NULLEBbLIX NPOAYKTOB

- Food Trust — onok4yeunH ot IBM
- OTcnexunBaHue Lernovkn nocTaBoK OT rpsakn oo
npunaeka

- loT oTcnexuBaeT cobnogeHne ycnoBum Ha BCeX
aTtanax
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Walmart Intelligent retail Lab "

NetApp-
Mara3suH-nadboparopusa ¢ nepenoBbIMM TEXHOSIOTMAMU B TOProsre

COTHM KamMep 1 gaTynKoB And
HabnaeHnsa

MoLLHble aHanUTU4YecKne CUCTEMbI
CBou gaTtaueHTp
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Bosa Nova — poboT mep4aHgansep "

[MonHas MHBEHTapM3aLUusa Bcero marasmHa
TPWXAObl B A€Hb
OnpegeneHne cpoka rogHOCTU TOBapoB

MomeHTanbHasa nepegava nHgpopmaumm ongd
aHanmaa
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HacTtynneHne FLASH "

Mpoaaxu pasHbix TMNoB CX[ Ha ceBepoaMepUKaHCKOM pPbIHKe NetApp

$19,12 $19,19 I I I I I
Mi Miul I I I I

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

B HDD B SSD B SSD + HDD

Ucroynuk: GrandReviewResearch
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Benyuwune nocrtaswmkm maccmeoB All-Flash

[onn OCHOBHbIX BEHAOPOB HAa MUPOBOM PbIHKE

G
—=o Dell EMC

NetApp

%
40

30

Pure Storage
IBM

HPE

Opyrue

—@& Huawei

® Hitachi Vantara
e Fijitsu

2015 2016 2017 2018

Ucroynuk: Elinfor

NetApp’
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NVMe- CX,EI, Ha npumepe NetApp AFF A800

,__________________________

' EX PRESS)

Server
CPU

NVMe over
Fibre Channel

m_" S
SWItCh ' ‘

— e ==

NVMe over
Ethernet
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AFF A800: lNepBoe End-To-End NVMe pelueHune "

NetApp-

YnbTpabbicTpoe noakntodyeHne NVMe over Fabrics (NVMe-oF)
— [epeoe NVMe over Fibre Channel (NVMe/FC)
— FC: NVMe @ 32/16Gb; non-NVMe @ 32/16/8Ghb
— [lepBoe 100GbE

,, NVMe p,wcxw - Jlngep no NNOTHOCTU C BHYTPeHHUMU Hakonutenammu NVMe SSD

— 4U waccu ¢ AByM4A KOHTponnepamm ¢ 48 BHYTPEHHUMN
NVMe anckamu

— 1.5PIB+ apdekTnBHOM eMKOCTU C anckammn 15.3TB*

KoHdurypauua pacwmpsaemasa naketamm QUCKOB
— CTtaHgapTHasa KoHurypauus ¢ 24, 36, unu 48 SSDs

OCS
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CBepxObICTPbIE BbIYNCNEHUS "

NetApp-

- In-memory computing
- Storage-Class Memories
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MAX DATA — [lononHuTenbHbIN YPOBEHbL K3LLMPOBAHUA "

NetApp-
MAX Data accelerated application server memory tier and storage tier
Memory Tier
4 )
Software:
= RHEL 7.5/CentOS 7.5 + Y . .
= NetApp MAX Data ———— NVDIMM-N/Intel Optane/DRAM
9 P o 3 P

Tiering

Storage Tier

\ NetApp AFF

NetApp® SnapMirror® Synchronous

= Memory tier (MT) uses PMEM installed in the application server.

= Storage tier sends cold blocks from MT PMEM to storage tier (ST)
AFF-hosted iSCSI or FC LUNS.

= MT NetApp Snapshot™ copies are used to synchronize MT and ST.

= Optionally, MT can use standard DRAM (nonpersistent), which can
then be tiered to ST on AFF-hosted LUNS. ()CS
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ABTOMaTU3auna xpaHeHusa: Al n DL "

NetApp-

- CHwkaeT 3aTtpaTbl Ha agMUHUCTPUPOBAHUE
- [loBblwaeT aPdPekTUBHOCTb

- YMeHbLUaeT pUCKM NOTEPU AaHHbIX

- JlaeTt pekomeHOauun no ynpaesneHuto

NetApp ncnonb3yet Active 1Q ans
aBTOMaTM3auun xpaHeHna
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N3 obnakoB obpaTtHo B LIOblI kKoMnaHum

KnneHTtbl nepexoaaTt Ha rmbpuaHsle obnaka:
- BHympeHHuUe npasuna

- TpebosaHusi bezornacHocmu

- Ckopocmb docmyna

- OKOHOMUKa rnpoeKkmos

OCS
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NetApp Data Fabric: ncnonbsosaHue obriayHbiX MHPPACTPYKTYP "

NetApp’
Mopgenb rmbpugHoro obnaka

AbcTparmpoBaHue ot dpusndeckmux CXI

Hyperscale
Cloud
Providers

Cloud Service
Providers

[lepemeLleHne gaHHbIX C
MWUHUMarbHbIMWN YCUITNSIMU N 3aTpaTaMu

[MOKMe mexaHn3mMbl pennukaunum u
3alUNTbI AaHHbIX

dokyc Ha rmbpuagHoOM rnoaxoae
Private Cloud * Backup & obr1ako

= DR u3 obnaka
= [lepeHoc Hazpy3Ku 8

obriako

= Pasnu4Hble cepsuchl U ()CS

nnameopmbl u3 obrnaka A NetApp

20 © 2017 NetApp, Iric:
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Nunpep kBagpaHTa Gartner, aBsryct 2019

Figure 1. Magic Quadrant for Primary Storage

Western Digital
Fuittu @ @

Lenovo @ DON@

Oracle @ @ Inspur
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Infortrend @

Synology @
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ABILITY TO EXECUTE

@ NetApp
@ DellEMC
@ Pure Storage
@ HPE
Hitachi Vantara Wil e BM
® Infinidat
@ Kaminario

Il

COMPLETENESS OF VISION

Source: Gartner (September 2019)

R

As of August 2019 © Gartner, Inc

NetApp recognized as a Leader seven

times in arow in Gartner 2019 Magic
Quadrant for General-Purpose Disk
Arrays

This Magic Quadrant was published as part
of a larger research note and should be
evaluated in the context of the entire report.

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 documentis
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 fitness for a
particular purpose.

Gartner

Source: Gartner, Inc., August, 2019
Stanley Zaffos, Roger W. Cox, Valdis Filks, Santhosh Rao

GARTNER is a registered trademark and service mark of Gartner, Inc. and/or its affiliates in thefi).S.
and internationally, and is used herein with permission. All rights reserved.
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207%

NVME n MaxData

207§

Data Fabric

2072

Scale out Unified Storage

Z 7 MepBas yHudmumnpoBaHHas
aepynnukauus

200 ToHKuM npoBUXUHUHT U FlexClone®

2&02 MepBas yHucdpuumposaHHasa SAN u NAS cuctema xpaHeHUsi

2000 SnapMirror® pennukaums

7??; I'IepBa;l cuctema XxpaHeHusA C (baMnOBbIM AOCTYNOM

7¢¢2 CHanwoThbI

Are You Ready to Change the World with ()CS
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OcHoBHble nuHenkn NetApp

YHuBepcarnbHas macltabupyemas
BblcokornpounssoantenoHaa CX[, c
6104YHBbIM/(PannoBbIM JOCTYNOM U
LLUIMPOKUM PYHKLIMOHANoM.

NoeanbHaga ocHoBHaa CX[ ans
opraHusaumm ndoro pasmepa u
oTpacnu, B 3aBUCUMOCTU OT
Moaenu.
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Hepoporas npoctaa 6nodHas CX[I.

oeanbHa ons npunoXxeHun, rae
He HYy)XeH bannoBbIn OOCTY.

C SSD — cBepxbbicTpas cuctema

ana aHanutukn, HPC, 6a3 paHHbIX.

C émknmn HDD — ygobHa ans
XpaHEHUs1 apXMBOB 1 BUAEO.

[ MNepKkOHBEpPreHTHOEe peLleHne —
CX[ + cepBepa B 0O4HOM Kopnyce.
KoHTponnep B KaXXgon OUCKOBOW
NofiKe IMHENHO MacLITabunpyeT He
TOJIbKO EMKOCTb, HO U1
NPOM3BOANTENLHOCTb.

NpeanbHa ans supTyanusauumn um
VDI ¢ TpebyeMbiM ypOBHEM
cepsuca.

OCS
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HuweBklie nuHenkn NetApp

"Ihlll.
Cisco "

FlexPod

Express
Q0 oo

KoHBepreHTHas cuctema,
obbeanHsowas CXI NetApp c
cepBepamu 1 KOMMyTaTopamu
Cisco.

Bonee 100 roToBbIX apXUTEKTYP
nog BMpTyanuaauuio, 6asbl AaHHbIX
N obnaka ¢ BO3MOXHOCTbIO
cepBuca U3 «0QHOro OKHa»

m

MO, npespawjaroiee ctTaHaapTHbLIN
cepsep B CX FAS/AFF.
NoeanbHo ans HeGonbLLINX
ocucos n doununanos, rae
nonHoueHHasa CXJ[] n3bbiTo4Ha, HO
Hy>XeH BeCb (pyHKUnoHan FAS 3a
HeOonbLUMEe OEHbI.

StorageGrid

{ storageGRID" )

O61beKTHOE XpaHunuLe ans
oonbLwMXx 06BbEMOB JaHHbIX, B T. .
apXNBOB.

[MooaepxmBaeT rmbkme NonuUTUKN
XpaHeHue, reorpadunyeckoe
pacnpegeneHne, XxpaHeHue Ha
pasHbIX YPOBHSX, B T.4. B obnake.

OCS

DISTE2'2UTION
NetApp-



FAS pyHKLUMOHAN ypOBHA Enterprise

ONTAP 9

. FCoE NFS CIES Encryption
SnapManager Application  iSCSI NSE épNVE
Consistent Snapshots . . [Q EQ

Inline
Dedupllcatlon

k Scale Out by Adding Controllers
Inline T << (Maximum 24 Controllers) >

Compression
\il] | Non-Disruptively HA PAIR

L n
Upgrade, Insert &
ninebata  Eject Controllers . __n| coe

Compaction & Scale Capacity

\ All Flash FAS HDD FAS
|

HA PAIR

HA PAIR HA PAIR

HOS
L)

Secure Multi-
Tenancy

Snapshots, FlexClones & Quotas
S &

FlexVols

Quality of Service

SnapMirror to Disk, Tape, ONTAP Cloud & Select All Flash FAS SnapVault to Disk, Tape, ONTAP Cloud & Select

EAEIE ol e

[o 11,4 mnH. IOPS n 172 I'b cbipon eMKOCTU Ha KnacTtep

© 2018 NetApp, Inc. All rights reserved.
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Two-Node Cluster

luster interconnect

HA PAIR

B 2x y3rnoBom knacTtepe,
NOPTbl NOAKITHOYEHDI
HanpaMylo.

OCS

©2018 . Dﬁr NBe'tTA‘B‘p



Switched Cluster

—————————————————————————————————————————————————————————————————————————————————————————————————————

.' Cluster Interconnect ‘:
| Inter-Switch |
i Links (ISLs) !
| == HHHHHHH —— EEEEEE EEEEEE |
a ]

————————————————————————————————————————————————————————————————————————————————————————————————————

HA PAIR HA PAIR HA PAIR HA PAIR

OCS
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Metro Cluster — egnHast CXL... B pa3HbIX ropogax "

(u((

alia

MetroCluster FC

NetApp-
[Ba FC kommyTaTopa Ha nnoLiaaky

[Ba SAS bridge Ha nnowagky
[Nonkn BMAHbI HA 00enx nnowagkax

KnacTepHbI MHTEPKOHHEKT: Be3 n ¢
KOMMYyTaTtopamMmm

[Ba kommyTaTopa 40G Ethernet Ha
nnowanky

KnacTepHbIi MIHTEPKOHHEKT: Yepes
KOMMYTaTopbl

OgHn KoMMyTaTopbl ANS NHTEP- U
WHTPaKacTepHoOro Tpaduka

OCS
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Keuc B Poccum "

16 y3noB A800 NVMe B MetroCluster NetApp

KpynHbi NpoaykToBbin putennep ¢ 15Toic. marasmHoB
4.5 Mnpa. TpaH3akumn B rog

OcHoBHble B[l Oracle Ha AlX

OcTtanbHble npunoxenna nog VMware

OCS
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[lporpamma rapaHTUpoBaHHOMN 3PP EKTUBHOCTU Aeaynnnkaunn

3akasuuky rapaHTupyeTcsa adppekTnBHas
€MKOCTb MO TUMNY Harpysok.

B cny4ae HecooTBeTCcTBMA NO doakty, NetApp
OONOCTaBNSIET EMKOCTb

J10 no3songet caenatb All-Flash maccus
JEWEBJIE ananora Ha HDD

All Workloads

YcnoBus

= Jltobble HecxkaTble 3apaHee/ He3alndpoBaHHbIE AaHHbIE
= 180 OHen co OHSA OTrpy3Ku

= [nobanbHas oTKpbITass Nporpamma

Oetanu

= AFF A220, AFF A300, AFF A320, AFF A700, AFF A700s,
AFF A800

= TpebyeTcs noagnnucaHme ycrioBui 3akas3ymkomM nepes
MOKYNKOW (351EKTPOHHas hopma)

* Data Reduction Ratio w/out Snapshots ()CS
© 2019 NetApp, Inc. All rights reserved. DH N%‘%Kopb“p



HDD unn SSD?

24 x 15.3TB
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~ 263 TiIBRAW / ~ 790 TiB Effective
220K |OPs (70/30, 8k) / 1745 MBps

144 x 1.8TB HDD

~ 177 TiB Usable / ~ 251 TiB Effective

55K I0Ps (70/30, 8k) / 715 MBps ()CS
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AFF C190 — cambIy OOCTYMNHbLIN KOpNopaTMBHbLIN dONI3LL-MaCcCuB

NetApp-
[Nakn Ha 8, 12, 18, 24 ancka no 960l 0.
A dekTnBHass emkoctb — ot 14Tb oo 55Tb
[MpounssoantenbHocTb — 130°000 IOPS

[MooxoauTt ansa HebonbLUMX opraHu3auum n dounnanos

NpeanbHa onga supTyanmsauum, 6a3 gaHHbIX, dannos

OCS
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NetApp ONTAP Al — komnnekc ana Al u DL "

NetApp-

- CepBepsbl Nvidia DGX-1

- 'padmnyeckmne npoueccopsl Tesla V100
- NVMe CX[ NetApp A800

- 100Gb Ethernet kommyTaTopbl

OCS
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AFF All-SAN Array "
AFF 6e3 dhannoBbix cepBUCOB, HO C KOHTponnepammn Active-Active NetApp-
State-of-the-art resiliency now available in the World's fastest enterprise all-flash storage

midrange

» Performance and availability of Tier-1 SAN
= Symmetric Active/Active for instant failover - Consistent low latency for all workloads
= Continuous data availability

Agility and simplicity of modern storage Cloud integrated with major hyperscalers

» Dedicated block-only storage = Native cloud tiering to reduce primary storage

. . costs
= One-step provisioning of multiple LUNs
= Backup, DR and migrate applications to the

= Proactive monitoring and predictive analytics cloud

OCS
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ONTAP RAID Technologies

Bo3MoO)KHOCTb BbineTa Ao 2 unm 3x guckoB 6e3 notepu JaHHbIX

* bbicTpbin, Kak RAID 10

= OKOHOMUYHbIN, Kak RAID 6 ﬂﬂﬂ
= RAID-TEC (Triple Parity with Erasure
Coding)

= Utilizes block-level striping with three
dedicated parity drives per RAID group

= Allows for larger RAID group sizes

= Protects against: 3 concurrent failed drives, 2
failed drives and an uncorrectable media
error, or a single drive failure and
uncorrectable media errors on 2 drives

OCS
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NetApp SnapCenter

Unified, scalable software for data protection and clone management

Host
Plug

Host Host

Plug-In Plug-

vV V v

SnapCenter®
Server

NetApp® Storage Systems

e I

HHHHH :
==
H
B
H
HHEHHHHHE
T ETTEE|ITE

I_I______

Management
Data

NetApp-

NetApp Supported:

Exchange

ORACLE
DATABASE

SAPATV

\% §QL Server

am Windows

Community Supported:

. mongo R

MysaL.

OCS
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ONTAP Select — SDS FAS "

NetApp-
[MporpammHo-onpenensaemoin FAS ona marasmHoB 1 ManbiX odoucos

Software-defined storage (SDS) on commodity servers

= Deploys in data center, remote office, and infrastructure-as-a-service
(laaS) environments

= Flexible capacity-based license
= Runs on all-flash or hybrid-flash systems

Key benefits

E = Ability to leverage SDS economics and management

= No compromises on enterprise-grade features

= Efficient data protection from edge to core to cloud

OCS
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JlnHenka FAS/AFF

NetApp-

AFF A800

FAS9000

arFaz20 |z |
AFF C100 [ : FAS8700
Pl i
FAS8200 I
FAS2750 High-End
FAS2T20 g m
. | Mid-Range - End-to-end NVMe
Entry . NVMe over FC

39



E-Series — npocTtaga un bbicTpasa bnovyHasa xpaHunka "

Entry Hybrid
(E2000 Series)

E2800

= 180 drives

= FC, SAS, iSCSI

= 300K IOPs (reads)
» 10GB/sec (reads)
= 2U12, 2U24, 4U60
= SANTtricity 11.40

Midrange Hybrid
(ES000 Series)

E5700

= 480 drives

= FC, SAS, iSCSI, 1B, NVMe-oF
1.0M IOPS (reads)

21GB/sec (reads)

2U24, 4U60

SANTtricity 11.40

NetApp-

All Flash Array
(EF200/500/600
Series)

e
o

e

A
A

4

=

"

EF280 / EF570 / EF600

= 06 /120 / 24 drives

= FC, SAS, ISCSI, IB, NVMe-oF

= 300K /1.0M SPC-1 IOPS
SANTtricity 11.40

= EF600 — 2.0M IOPS, 42 Gb/sec

OCS
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E-Series - obnactn npumMmeHeHns

EmMkasn CBepx0bbicTpas
CUCTeMa Ha CUcteémMa Ha
HDD SSD
Pe3epBHOEe Bugeo TexHun4yeckune AHanuTuka,
KonupoBaHue HabnogeHune BbluncneHuda, HPC BaHkosckoe 10
Platforms Platforms Platforms Platforms
E2800, E5700 E2800, ES700 EF280, EF570, EF600 EF280, EF570 EF600
Market Market Market
$3B, 11% CAGR $8B, 17% CAGR $5.6B. 9.4% CAGR Market
(commercial) $13B, 24% CAGR
_ Geneec () BOSCH
® VeERrRAS s lustre Sgi 1o splunk>
: y i File System ’ S EEETE
(\VEEAM AXISA CRAY  Quantum ©»
nnnnnnnnnnnnnn <O FireEye

OCS
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Kak nepenTtn Ha KOHBEPreHTHble peLleHna”? "

NetApp-
FlexPod: 6onee 100 npoBEPEHHbIX apXUTEKTYP ANSA pasfnYHbIX Harpy3okK
FlexPod Data Center Solution
i \ VMware (VMware vSphere, Horizon View)
NetApp FAS Storage « Citrix (XenDesktop, XenServer)
Ll « Cloudera Hadoop
* Hortonworks Data Platform
- *  NetApp® SnapProtect®, MetroCluster™
_ E ’ « Oracle (Oracle RAC, JD Edwards,
Cisco Nexus/hIDs 8 2 Oracle Linux, Oracle VM Server)
& E : * Red Hat Enterprise Linux (Open Stack)
2% - And more « SAP Applications
2 « SAP HANA
E * Microsoft (Private Cloud, Exchange, SQL Server,
; + UCS 6200/6300 SharePoint, Hyper-V)
Cisco Unified Computing -4 ! = - UCs 5108
System e UGB Sers
Family e il |5 G, - UCS C-Series
: : : + And more ()CS

D BUTION
© 2017 NetApp, Inc. All rights reserved ﬁNG‘App



['MnepkoHBepreHTHas cuctema NetApp HCI noa obrnako n BupTyanusauuio

[ns MmHorokpaTtHoro 6ecLuoBHoro pocta ¢ 4-x 4o 104-x yanos "

. Compute Node Compute Node

* HaydHuTe Cc 2X KOMMNBbITEPHbLIX N 2 CTOPaAXXEBbIX Y3I10B B 2-X FOHUTaX
* Bbipactute fo 64x komnbloTEPHbIX U 40 CTOpaaXXeBbiX y3roB

Seamless Scale Out ()CS

DISTRIBUTION
43 NetApp INSIGHT © 2019 NetApp, Inc. All rights reserved. NetApp Confidential — Limited Use Only\



TectupoBaHue NetApp

NetApp-

AFF A300

AFF A220

FAS 8040

FAS 2750

E2750

E2824

Labs on demand

OCS
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[lopBeoem ntoru "

NetApp-
Y NetApp ecTb BCce Heobxoaumbie TexHonorum ana UT B putenne:

Cawmble 6bicTpble All-Flash cuctemsl, B T.4. ¢ NVMe

OKOHOMMS Ha AuCKax 3a cYeT in-line gegynnukaumm v
cxaTtund

BenukonenHaa macwTtabupyemMmocTb 40 24 y3noB
Al B INO ynpasneHnsd

[ MNEepKOHBEPreHTHbIE peLLeHns

BroyHble XpaHUIKn

N T.0.

OCS
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