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Quadrant

Figure 1. Magic Quadrant for Midrange and High-End Modular Disk Arrays, 2010

challengers leaders
' i N

Dell
IBM

HitachiIHiTaEhi Data Systems

to execute p——

Oracle- 3PAR,
s FUtSU— RE
> NEC .Compellent
DataDirect Networks Pillar Data} Systems
Huawei Symantec: ]
- MNexsan “Xiotech
:SGI
Infortrend)
%, y
niche players visionaries
1 completeness of vision F——p=

As of November 2010
Source: Gartner (November 2010)

TexHonorunyeckue nuaepbl: Gartner Midrange
“ & Hi-End Enterprise Disk Arrays Magic

Source: Gartner, Inc. November 15, 2010
Roger W. Cox, Pushan Rinnen, Stanley
Zaffos, Jimmie Chang

Magic Quadrant for Midrange and High-
End Modular 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. The report is available upon
request from NetApp.

The Magic Quadrant is copyrighted Nov 15, 2010 by Gartner, Inc. and is
reused with permission. The Magic Quadrant is a graphical
representation of a marketplace at and for a specific time period. It
depicts Gartner's analysis of how certain vendors measure against
criteria for that marketplace, as defined by Gartner. Gartner does not
endorse any vendor, product or service depicted in the Magic Quadrant,
and does not advise technology users to select only those vendors
placed in the "Leaders" quadrant. The Magic Quadrant is intended
solely as a research tool, and is not meant to be a specific guide to
action. Gartner disclaims all warranties, express or implied, with

i ing any warranties of merchantability or
itness for a particular pur .
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" Ceexne HomuHauum B ClO Insight

NetApp’

“...The five firms leading the 2010
rankings in overall value and reliability
ratings are:

 WebEx: a Web conferencing and
collaboration solutions provider, and a
division of Cisco

 Cisco: a networking solutions provider
* NetApp: a storage system and
software vendor

« Juniper Networks: a provider of
network software, silicon and systems
* Red Hat: an open-source technology
solutions provider.”

The Voice of the CIO
Community - CI0 Insight

© 2011 Nethpp, Inc. Al xights hesowed.

NetApp — nobegutenb
(#1) B KaTeropum
Hardware Vendor

NetApp nony4un ctaTyc
Top Vendor (#1) B
kateropumn Meeting SLAs

NetApp 3aHsn 2 mecTo B
oOLLEM PENUTUHIE BCEX
npounssogutenen | T-
npoaykuuu (nocne Cisco)

Source: CIO Insight / Ziff Davis Enterprise
Research, September 2010



" 3a4yem Mbl rosopum o VST?

NetApp’

TpeboBaHust busHeca

— [NpaBunbHble AaHHblE, NPaBUIibHAA CTOMMOCTD,
npaBuUnNbHOE BPEMS

TpeboBaHUs K pa3MEeLLIEHMNIO
OaHHbIX

BupTyanbHble YpOBHN XpaHEHUS
— 3aBuUCAT OT BOCTPEOOBAHHOCTU AaHHbIX
— PearnbHoe Bpems

AP PEKTUBHOCTb NPUMEHEHUS BUPTYaribHbIX
YPOBHEN XpaHEHUS OaHHbIX

© 2011 Y}?t”pf.u, Ine. AL Ju?m sederwecl.
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YMeHbLUeHne
CTOMMOCTU

IT TpeboBaHUS

“Ur= Ynyuwenue
; YPOBHS
obcnyxmBaHugd
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" TpeboBaHus bu3Heca

YMeHbLLEeHNEe CTOMMOCTU XpaHEHUSA

YMEHbLLUEHNE OXITAaXXOEHUS U
SHepronoTpedneHuns

YMeHbLUeHne 3aHMmMaemMoro MmecTta

PecypcoemMkue npunoxeHus
OuHamunyeckaa obpaboTka

[1lpocTOe ynpaBneHue



" A ecnu Obl MOXXHO ObINO...

NetApp’

..I'lokynaTb MeHbLle ONCKOB
..YMEHbLUNUTb NOTpebNeHne sHeprnm
N oxnaxaeHue

..Pewntb npobnemy mecta B LIO/e

..YCKOpUTb paboTy NpunoXxeHum

..YMEHbLUUTb CINOXHOCTb yrnpaBJi€eHUA

© 2011 Y}?t”pf.u, Ine. AL Ju?m Sederwedd.,
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[lepBMYHOE XpaHUNULLE :
Bce naHHble u “xonoaHbie” u

‘ropaune”
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“ [Mpobrnema pa3meweHnUa AaHHbIX

MeToa peLueHus:

Pa3ymMHO pacnosnaratb

‘ropsiune” gaHHble Ha

bonee 6bICTPbIX
HOCUTENSX

“ropsiune”
OaHHble

1010100101
1001110101
1010010100
0111010100
1010100101
1001110101

0100101001
1110101000

10-20%

[aHHble OOMKHbI ObITb OLICTPLIMUK, KOrA4a HYXHbl, U AelleBbIMU, KOraa
HeBOCTPEOOBaHHBI.
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" BnusaHue Flash-texHonornum

NetApp’

*[lpaBurnbHOE MeCTo
*[lpaBunbLHas
CTOMMOCTb
*[paBunbHOE Bpems

Cepsep

e OTHOCUTENBHO &

MaJi€eHbKasA pa3HiLa
MeXxay TunamMmin JuCkKoB

r e Flash meHaeT npaBuna
. vrpbl

PocTt npon3BoanNTESIbHOCTU

banaHc cToMmocTu u
SATA
—_— NPON3BOOUTENBHOCTU

Bpema — 10 net
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TpaaUMOHHbLIN Noaxon
Nnetapp  ~ABTOMATUYECKaA MUrpaumsa gaHHbIX

" Kaxxabl ypoBeHb XpaHEHUS
yBENNYMBAET CINOXHOCTb

" Kaxgbin ypoBeHb
yBENMMYMBAET N3ObLITOYHOCTb

" Murpauna gaHHbIX —
npouecc, pacTsaHYyTbIN BO
BPEMEHMU

© 2011 Nethpp, Inc. Al xights hesowed. 10



Kputepuun NetApp ansa acpdpektuBHOCTH
YPOBHEWN XpaHEeHUs

PeanbHoe = O6paboTka AaHHbIX, KOrga OHM
BpemM4 BOCTpeboBaHbI

" DddekTnBHOE NUCMONb30BaHNE
Flash-TexHonorum

" Wcnonb3oBaHne SATA-ONCKOB Kak
OCHOBHOW YPOBEHb

QP PEKTUBHOCTL

" [oToBHOCTb K paboTe 6e3
HaCTPOWKN

© 2011 Nethpp, Inc. Al xights hesowed. 11



OnTumanbHoOe peweHue: rmokoe

netaor  KILLMPOBaHMeE

NH1umnpyeTcs AaHHbIMU  * PeanbHoe Bpemst I'Iepemeu_l,eHme AadHHbIX B peaJibHOM
» CamoHacTpaunBatoLleecs BPEMEHMU

BUpPTYanbHbIil YPOBEHb “ OntummnsmnposaHo ans Flash

XpaHeHusa (VST) ® MacwrtabupoBaHue
NPOV3BOANTENBHOCTU NO

TpeboBaHUIo

— Hert domsndeckoro nepemeLleHnd
OaHHbIX

— Bbicokas rpaHynsipHOCTb
kawmpoBaHus (4KB)

. s . B\ "  Bblcokasa adpPeKTMBHOCTb
A NCMNOJIb30BaHMUS

" [lpocToTa yCTaHOBKM U OTCYTCTBME
dunsnyecknn ypoBeHb aAMUHUCTPUPOBAHUS

© 2011 netﬁ?mw, Ine. H&M?ﬁmm 12



" MpenmyliecTBa padboTbl C BUPTYyanbHbIMU
YPOBHAMM

NetApp’

bbICTpoTa
AP EKTUBHOCTL P
LIOMa peakunm Ha [lpocToTa
NMPUIIO>KEHNE
" lcnonb3oBaHune = [
OCTOTa YCTaHOBKU
SATA-OMCKOB KaK YMeHbLueHne P y
6a30BOI TEXHOMOrMu NaTeHTHOCTH " [OTOBHOCTb paboThl
= MpoapayHas YBenuyeHue Ges HacTpoexk
KMoYeBbIMU e npe,g,cxasaqu
TEXHONOrMAMHA MHDPaCTPYKTYPbI C HEeobxoanmoro
NetApp MULVMMAEMBHBIMU obbema Ka-namsaTu
= YMeHbLLEHNE SrlerEnr=lili
9HepronoTpebneHns Mopaepxka Knaccos
U oxnaxaeHun npegocTaBreHust
" YMeHbLLEHME cepsiicos

3aHMMaeMoro MecTta

e e O R N
© 2011 Nethpp, Inc. Al xights hesowed. 13



I} Moayns FlashCache

NetApp’

HoBbIN MyTb NOBbILLUEHNA NMPONU3BOAUTESIbHOCTH
«YMHbIN KLU OS19 YTEHUA» — MOBbILLEHNE NPOMYCKHOMN
CMNOCOOHOCTM N CHWXKEHME NTAaTEHTHOCTU
Hanbonee apdekTnBHO Anga dpannoBoro cepeuca n apyrux

Harpy3oK ¢ 00SbLLUNM YUCIIOM CITyYanHbIX YTEHUI

be3 nameHeHUa MHPPACTPYKTYpPLI
Moaynb Ans NOBbILWEHUA MPON3BOANTENBHOCTU
BMECTO oAHOMN 1 Bbonee ONCKOBOMW MOSIKU
[MoTpebnaeT Ha 95% MeHbLLE 3NEKTPOIHEPTUM,
yem nosnka ¢ guckamu Fibre Channel.
He 3aHMMaeT mecTa B WwKagy.

© 2011 Nethpp, Inc. Al xights hesowed. 14



“ Moaynb FlashCache agna ymeHbLwweHusA
JTAaTEHTHOCTU

NetApp’

KoHTponnepsl
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[lo:
FAS3140 with
64TB Capacity

224 FC Disks

n3MeHeHne CTOMMOCTH

= 3ameHa FC guckoB Ha SATA
(CIFS SPECsfs 2008)

= 52% MeHblUe CTOMMOCTb 3a TB

= 66% MeHblUe noTpebneHne
SNEeKTPO3Heprum

= 59% MeHbLUe 3aHnMaeMoro
MecTa

Pe3ynbTatbl NpUMeHeHUs

[locne:
FAS3140 with
96TB Capacity

el

1 TB Flash Cache

YBenunyeHume rubkocTtu

= [Jo6aBneHne BUpTyanbHOro
YPOBHS ©€e3 npepbiBaHUs
cepBuca

96 SATA Disks

= 50% 0onblle eMKOCTb

= 20% yny4lleHo cpefHee BpeMA
peakunm

e e ————————————————————————————————————————————————eame
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Yucno amckos

Bpewms oTknmka

© 2011 Nethpp, Inc. Al xights hesowed.

FlashCache cHuxaeT noTpeObHOCTL B

Netapp  JUCKaX ANA paboTbl ¢ hannamm B 2 pasa
PesynbtaTthl SPECsfs2008 ana FAS3140

224 x FC, 32TB

75% -
oonbLan
eéMKOCTb

112 xFC 112 x SATA,

16TB 56TB
I I
. I
] I
] e
] I
] _—

FAS3140 FAS3140 FAS3140

Tonbko aucku FC

- lLAONOH -

FC + FlashCache SATA + FlashCache

2.59

ms

ObIicTpee

MoppobHocTn cm. http://spec.org/sfs2008/results/sfs2008nfs.html. SPEC® and SPECsfs2008® are
registered trademarks of the Standard Performance Evaluation Corporation.

OcHOBHbIe BbIBOAbI:

~40,000 ops/sec ans Bcex Tpex
KOHpMrypaumm

LLlabrnoH — 224 x 15k RPM FC
anckn 6e3 moaynen FlashCache

BapuaHT FC + FlashCache —
BOBOE MEHbLLE OMUCKOB U BPEMS]
OTKNKKa ny4we Ha 35%

BapuaHTt SATA + FlashCache —
BOBOE MeHbLLEe ANCKOB, EMKOCTb
oonbLue Ha 75%

Obe FlashCache-koHdurypauum
CHWXKaOT CTOMMOCTb MOKYMKA Ha
41-58%, akoHOMAT 59%
nnoLuaan, CHKaroT
aHepronoTpebnenne Ha 48% wn
66% COOTBETCTBEHHO

17


http://spec.org/sfs2008/results/sfs2008nfs.html

“ SATA + VST ymeHbLUaeT CTOUMOCTDb 3a TB,
 MpousBoautenbHocTb annosoro cepeepa c OC
"eAPP WINDOWS

Tectupyemble koHdurypauumn FAS3140A PesynbTathl CIFS SPECsfs2008
——FCOnly  —*— SATA+VST
224 FC Disks .
64TB
H 50% More
I g i 3 —~
— Capacity é
— Worse S
H 96 SATA Disks 2
H{ 96TB 8
W —I Better 1 %
i QI TS ]
i | @
m
TN RTINS ‘ ‘ ‘ 0
LT LT T 0 10 20 30 40 50 60
Basosas; SATA avcku + VST
KOHcpUrypaums ¢ MpownssoanTensHocTb (k-ops/sec)
FC auckamu
“ CtoumocTb 3a Tb B 2 pasa meHble ansa SATA + VST no cpaBHeHuto ¢ FC
KOHurypaumuemn
= SATA + VST: ymeHbLUeHMe Ha 66% aHepronoTpebrenus, Ha 59% MeHbLUe 3aHUMaeMoro

MeCTa

© 2011 Nethpp, Inc. Al xights hesowed. 18



NetApp’

3meHeHMe nNpomn3BoaNTENBLHOCTH
npu ncnosnb3oBaHum VST

50k
+ 75%
40k

30k

20k

Operations per Second

10k

basoBas MpumeHeHne VST
KOHpurypaumsa

B ———————————
© 2011 Nethlpp, Inc. Al xights seserwed.

“ YnydweHue npoussoautenoHoctn: OLTP

VST bonee addPeKTUBHO, YEM

NCMNMOoJib30OBaHNE

AONOJTHUTENbHbLIX ANCKOB
TecTtupoBanacb cucrema
FAS3160 c 84 6bicTpbiMK
avuckamm

Tectnposanacb nog OLTP
Harpy3kou

PocT npounssoautensHocTtun |/O
Ha 75% c 1Tb FlashCache

YnyJweHne BpeMeHn peakumm Ha
3anpoc — 30%

Heobxoagnmo 140
OOMONMHUTENbHBIX OUCKOB AN
NOSTy4eHUs TEX Xe pe3yrnbTaToB

PelweHue B 3 pasa gelleBrne, 4Yem
140 ObICTPLIX ANCKOB



BY Moaynu FlashCache ans Active-Active

NetApp’

[lononHutenbHas KLU
namaTb (FlashCache)

© 2011 Nethlpp, Inc. Al ights reserwed.
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1 NetApp VST

NetApp' MHTennekTyanbHOe K3luMpoBaHue
“ KNcnonb3oBaHue cambix gewesBbiX (SATA) anckos

“ Wcnonb3oBaHne TEXHOMNOrMm rnoBbileHUs 3PPEKTUBHOCTH
— Henynnukaums, TOHKOE BblaefieHne pecypcos U T.A4.

“ TloBbllWeHMe NPoOM3BOANUTENBHOCTH
— Wcnonb3oBaHus mexaHmama VST no TpeboBaHuto

01010

BupTyanbHein yposeHb (VST) [ |« [lpoussoautensHocTs

01010 01010 PU3NYECKUIN | 01010 01010
0

Emkoctb — 10110 1011 10110 10110
01011 01011 ypOBeHb 01011 01011

© 2011 Nethpp, Inc. Al xights hesowed. 21



NetApp’

1110101000011010110100101010010100101110011101
1101010000110101101001010100101001010100111010
1010100101010010100101010011101010001101010101
1010010110100111011010100001101011010010101001
0100101010011101010001101010110100101101001110
1101010000110101101001010100101001010100111010
1000110101010110101011010011101010101101010110

© 2011 Nethpp, Inc. Al xights hesowed.

" 3awmTta gaHHbIX FlashCache

3alwmTa uenoCcTHOCTU AaHHbIX

CneumarnsHbIv anropuTtm ans paBHOMEPHOro
ncnosnb3oBaHus Bcex 6rokoB flash-namaTtn

ABTOMaTMYECKast U30NALMS «NITOXMX» OIOKOB.
NHdopmauma o 6nokax xpaHuTcs B
9HEeproHe3aBNCMMON NaMATHU

BCH ans koppekummn «softy owumbok npu YteHmm
n3 flash (oo 4 6utos)

RAID Ha ypoBHe baHka. Kaxabi 6rnok WAFL
«pa3masaH» no 6aHky ¢ sawmton 8+1 RAID

OnHamunyeckas koHdurypaums Flash. [Npu cboe
AByX Ymnos 6aHk 8GB anHaMnyeckn BbIBOAUTCS
N3 KOHoUrypaumm.

KoHTporeHble cymmbl WAFL. T1O FlashCache
obecneunBaeT end-to-end 3awWwmTy Ans BCex
AaHHbIX 1 Kaxkgoro 6noka WAFL

22



Entire Data Set

01010100111010100011010110100101010010101001110101010
1101011010010101001010100§990104 000101001011010110100
001110101000110101010, 0010110101101001010100101010
01110101000110101 10100101101001110101000110101010

011010101011010010111 01010110100101101001110
101000110101010 110101101001011010010101001010
10011101 01101001010101010110100101011010010110
1 101010010100101010010101001110101010110101101

01 00111010100001101011010010101001010010101001
/M! 1010101011010010110100111010100011010101011
01011010010110101101001011010110100101010010100101010
01010100111010101011010110100101010100111010100011010
10001101010101101001011100011010101011010010110100111

TToTooo T ToToTo oo T TToTUT000TT010401011010010110101
10100101010010101001110101000110101010110100101101001
11010100011010101011010010110101101001011010010101001

010011101010001101011010010101001010100111010101011
010 101010110101101001010101010110100101011010
01011010110100101010010100101010010101001110101010110
10110100101010100111010100001110101000110101010110101
0101101011010010110101101001010100101001010100101

11010100011010101 0010111000110100110101000110101
0101101001011100011010 110100101101001110101000110
10110101001010100111010100 101101011010010110100
1010100101010011101010001101011 101010010100101010
01110010101011010010100011010101011010010110100111010
11000001010011101010101101011010010101001010100111010
10001101010101101001011010110101011010010101001010101

“ VST = anroputm KawumpoBaHua + Flash +SATA

NetApp’

Flash Cache + SATA

NHTennekTyanbHoe
KallMpoBaHune

" YMeHblLUEeHNE CTOUMMOCTU U

KoJrimdyectBa AUCKOB

" Agantauusi K noTpebHocTH

B AaHHbIX T.€. yBenu4yeHue
IOPS

(o) Q NN AN
Q@ ((-k ((-x ~\ -t ((-k O -k'\ ((-x’\ Q«'\ Qk'\
oS eUles d’d\d"d”

Bonee 9000 ycTponcTs
NpodaHO Ha TeKyWuil MOMEHT

© 2011 Nethpp, Inc. Al xights hesowed.
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" ABTOMaTM3auUMA nNpenocTaBrneHus

Netaop CEPBUCA NMPU UCcNofnb3oBaHUn VST

MHe Hy>XeH 3010ToN
YPOBEHb
obcnyxmBaHus ans
800GB Oracle®
instances

Service Catalog

CeTb

CepBep CcXA

T

3onoTon

Cant
camoobcnyXnsaHus

AOMUHUCTpPATOP
NPUNOXEHNI

/

FlexShare;:
NPUOPUTETHI

© 2011 Nethpp, Inc. Al xights hesowed.

CepebpsaHbIn

BpoH30BbIN

Storage/

MakcumanbHas
NpPOU3BOANTENBHOCTb

[MpaBuna 3awmnThl

[MpaBuna
npeaocTaBrieHns
cepsuca

Myn pecypcos

MoHUTOpPUHT
noTpebneHus
pecypcoB

[locTynHocTb
VSTans Bcex
TEXHONOrnmn
LUN/Vol

Backup Admin




NetApp’

Mo TpeboBaHmo * PeanbHoe Bpemsi
ApanTtauma nog npunoXxeHue

VST

dusunyeckue
OUCKOBbIE pecypchl
* [NpekpacHas

getanmsauus
= [InHamn4yeckas

* Het dpnsmnyeckoro
nepemMeLeHmns
OaHHbIX

. = [leTanusauns xyxe

CpaBHeHMe ABYyX noaxoanonsB

«ABTOMAaTMYECKas» MUrPaLIMSA AaHHbIX

= [lonosnHuTEenb-
Hasi Harpyska

Ha OUCKU
* MeHee

" TpebyeT BpeMeHun

apanTauus - SdeKTMBHOCTL acpbekTnBHa

© 2011 Nethpp, Inc. Al xights hesowed.
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“ TakKk Bbl MOXeTe...

NetApp’

..nOKyI'IaTb MeEHbLLUE ONCKOB

..YMeHbLWNTb NoTpebrneHne aHeprum
N oxnaxgeHue

..OnTnMmmnanpoBaTtb 3aHMMaemMoe
MECTO

..YCKOpPUTb BCE MNPUNOXKEHUS

..YNPOCTUTb ynpasrieHne

© 2011 Nethpp, Inc. Al xights hesowed.

Data-driven * Real-time * Self-managing

01010
10110
01011

01010 01010 01010 01010

10110 10110 10110 10110
01011 01011 01011 01011

Henybnukaums « Komnpeccus ¢ ToHkoe
BblOeneHne pecypcos

YHUdpunumpoBaHHaa apxmTekTypa

26
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