DOpYyM
"COBpEeMEeHHBIN ITOAXOA

K nnoctpoeuuio UT-mHOpACTPYKTYPHL.
I[IpakTuka IBM."

COBPEMEHHbIE NOAXOA4bI K ONTUMWUSALUWU
XPAHEHNA OAHHbIX

AnekcaHap PentmaH

Channel Storage CTS
Alexander.Reytman@ru.ibm.com
+7 985 9697874

vy
\‘,
®


mailto:Alexander.Reytman@ru.ibm.com
mailto:Alexander.Reytman@ru.ibm.com

[lpeanoCbIIKK

Ycnosus BeaeHnAa busHeca N3MeHUINCH
B CBA3M C HOBbIMM TeHAeHUMaMM (Social, Big Data,
Mobile ...)

epcoHan UT He obnagaeT 4OCTAaTOYHbIMMU
3HAHMAMU O MPUTOKEHUAX

NHbpacTpyKTypa cTaHOBUTCA Bonee CNoXHOM U
PA3HOPOAHOWU

Bpems Ha U3SMeHeHUA cokpallaeTca (TpebyeTcs
HOBOE NMOKOJIEHMA aBTOMAaTM3aLUMKN — BNIOTb A0
MrHOBEHHOIO pa3BepPTbiBaHUA MPUNOXKEHUN)

CoBpemeHHbIN Noaxoa K NOCTPOEHUI
UT-undpacrTpykrypsl. NpakrTuka IBM.



TpagnumnoHHble CX/

BblaeneHHble KOHTPOoA/Iepbl

— HapallMBaHME MOLLHOCTH
nyTeM 3aMeHbl KOHTpoaepa

— €C/11 BCe PaBHO Mano -
3ameHa Bceun CX/[,

* [locTpoeHbl Ha NPONPUETAPHbIX APXUTEKTYpPaXx
— [0/Iroe Bpemsl OKynaemocTu
— MefJieHHOoe NoABAEeHNE HOBbIX PYHKL MM

* Hu3skaa sapPeKTMBHOCTb ynpaBaeHUA

— 6onblLOe Bpema NPOoCTOEB
— OTCcyTCTBUE 06LLEero ynpasaeHums

CoBpemeHHbI Noaxoa K NoCTPOEHUH
UT-undpacrTpykrypsl. NpakrTuka IBM.
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IBM Vison

NHTerpauus TpagmuUMOoHHbIX U HOBbIX TEXHO/IOTUI

Workload Optimized Transaction Integrity Agility Rapid Scale
P IBM Software Defined Storage Control Plane
Innf;gArsltio E Storage .;""'. Policy @ Analytics&% zaglggs () Storag Q
o

4 senwices Virtualizatio ﬁutomatlo Optimization Managemen e Cloud
n
t

Universal Data Access
File, Object, POSIX, Hadoop, iSCSI

IBM Software Defined Storage Data Plane

Inter-data center sharing Efficiency & Security Cloud connection
Global synchronization Data ILM, encryption Hybrid deployment

Scalable storage software

Infrastructure Matters

CoBpeMeHHbI NoAXoa K NOCTPOEHUI
UT-undpacrpykrypsl. Npaktuka IBM.



IBM Vison

npTyanmsaumsa

— 3dpPeKTUBHOE NCNO/Ib30BAHNE BCEX PECYPCOB XPaHEHMUA (BHELLIHMUX
N BHYTPEHHMUX)

— MN3MeHeHMns KoHbUrypaumm 6e3 npocrtoes
— ycKopeHue c nomoulbto FlashSystem
— 6onble mecta ¢ nomoulbto RealTime Compression

YnpaBneHune
— Smarter by Design
— AHaNWTMKa M aBTOMATU3aALMA

e BaKHOCTb MHPPACTPYKTYPbI

— MMHMMU3ALUA NapamMeTPoB 3KcnayaTaumm (pasmep, MOLLHOCTb)

CoBpemeHHbIN Noaxoa K NOCTPOEHUI
UT-undpacrTpykrypsl. NpakrTuka IBM.



Cemenctso IBM Spectrum

BrnouHeid goctyn no Fibre BrnouyHeiin goctyn no iSCSI
Channel gna npunoxeHuni, ANA NPUNoXXeHWin, MeHee
YYBCTBMTENbHbLIX K BpeMeH! YYBCTBMTENbHbLIX KO
OTKNMKA BpeMeHW OTKNUKa

IBM Spectrum IBM Spectrum

Virtualize Accelerate

BaaupyeTca Ha

TexHonoruu IBM San Grid-CX[] Ha nMmeloWKnXCA ¥
Volume Controller 3aKazuuKa cepeepax c M0 IEM
XiVv

PannoBblil U 0DBLEKTHBIN

poctyn (no LAN) ans ApXUBHOE XpaHeHue
LaHHbIX

NPUNOXeHWA, He
Tpebyowmx BnoYHbIXx TOMOB

IBM Spectrum
IBM Spectrum Scale pe:
Archive
Ha Base knacTepHoR Ha Gaze Texnonorum IBM LTFS,
chaiinoeoi cucTemsl IBEM No3BONAWEeR HCNONbL3oBaThL
GPFS neHToYHbIe BubnnoTexn Kak hainoesie

cUCTeMbl M MHTerpupoeartk ux ¢ GPFS

CoBpemeHHbIN Noaxoa K NOCTPOEHUI
UT-undpacrTpykrypsl. NpakrTuka IBM.



-
AR\
~

IBM Spectrum Virtualize
TexHonormu Storwize n SVC

= Buptyanusaumsa — apdpekTnBHOCTbL U
KOHCconmMaauus

= cnonb3oBaHne pa3sHoobpasHbix CX[ kak IBM,
Tak U apyrux nponsBoanTerien

= MHoroyncneHHble BO3MOXHOCTU ONTUMU3aLMUN:
- FlashSystem + Easy Tier
- RealTime Compression

= MogynbHasi paclumMpsieMoCcTb, HE3aBUCUMOE
pacluMpeHne Kak no npon3BoanTENbHOCTH, TaK
N no obbLemy

= [porpammHoe obecneveHne knacca Enterprise,
NPOCTOE ynpasreHne no3sonswLlee 6bICTPo
paboTaTtb B MEHSIOLLMXCS U CROXHbIX
OKPYXXEHUAX

CoBpemeHHbIN Noaxoa K NOCTPOEHUI
UT-undpacrTpykrypsl. NpakrTuka IBM.
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Storwize V7000 n SVC

080 019 MOCMPOEHUA UHPPACMpPyKmMypbl XpaHEeHUS

KoHTponnepbl HOBOro NOKONEHUA

"  bosbllie MOLWHOCTU ANA peanmnsaymm
byHKUMOHaNA

" YBe/nyeHHaa macwTabmpyemocTb

" npOCTOTa B UCMOJZIb3OBAHNHA

HoBbIn hyHKUMOHanN

« JddheKTUBHOCTb
*Easy Tier 3, yny4lieHmne onTMMmn3aunm XxpaHeHnst AaHHbIX
*A.C.E. PacnpegeneHHoe ¢oannoBoe XpaHeHne
* [lpocToTa ncnosnb30BaHUSA
*YrnpouwieHne B ynpasneHnn CUCTEMON C aBToOMaTU4eCcKon BanaHCcMpoBKOm
nyrioB
*Management efficiency with Departmental multi-tenancy
- HapexHocCTb

*99,999 B TeyeHUU YyeTbipex net
CoBpemeHHbI Noaxoa K NoCTPOEHUH

Storwize Family: 3ddekTusHo, lNpocro, HageyxHo  WUT-undpactpyktypel. Mpaktuka IBM.



Storwize Family

55,000 npoaaHHbIX CUCTEM MO BCEMY MUPY
130,000 nonokK

— Bbonee 1.6 3k3a06aUm eMKOCTHU

= Hosble SVC n Storwize V7000 moryTt pabotatb
COBMECTHO C CUCTEeMamMM NpeablayLLero NOKONeHUsF

ANA 3aWUTbl UHBECTULLUI -
L QpNTEE

" YBe/IMYEeHHaA NPOn3BOANTENBHOCTb npm KomMmnpeccum
" MurpmpymTte gaHHble 6e3 OCTAaHOBKM

CoBpemeHHbIN Noaxoa K NOCTPOEHUI
UT-undpacrTpykrypsl. NpakrTuka IBM.



Hosoe nokoneHwume Storwize V7000

HoBas mouiHas nnatpopma

— B 2 pasza npounssoautenbHen npeablaywero noKoNeHms
Bocbmum spepHbIn npoueccop lvy Bridge

— 0t132/64lB K3 NnamaTK Ha KoHTpoanep, 5126 Ha 8 y3noson
Knacrep

[Tepebilti 8 UHOYCcmMpuu annapamHsill yckopumers
Komrnpeccuu.

— OpuH B 6a3e, 0ANH ONMUMOHANBHO.
" Bosoe bonbwaa macwmabupyemocme:
[10 20 No/10K Ha ABYX KOHTPO/INEPHYIO CUCTEMY
[1o 1056 anckos Ha 8 y3/10BOM Knactep

— 12 Gbps SAS 3.0 nonKkn n gnUCKU

CoBpemeHHbIN Noaxoa K NOCTPOEHUI
UT-undpacrTpykrypsl. NpakrTuka IBM.



IBM Storwize V7000 Gen?2
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KoHTponsepHaa noaka no npexHemy 2U
NMonHbIM pean3amH KOHTPONNEPOB

Ona pabotbl ¢ SSD Anckamun B KOHTPONNEPHOM NOJIKE
Bblge/ieHa OTAeNbHaA ANCKOBAA NeT A
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MopaynbHaa paclwmnpaemocCcTb

* YBenmyeHme eMKOCTU 1 MPOMyCKHOW MaKkcumanbHana KoHbUrypaums:
CNocobHoOCTU Kon-Bo KoHTponnepos : 8
« BanaHcupoBka Harpysku Mexay Kew namatb: 512GB

FC ports: 64x8Gb

Ethernet ports: 24x1Gb, 32x10Gb
* YnpasrneHne cUCTEMOW Kak eaMHbIM LeNnbIM Kon-so guckos: 1056

Tun amnckos: SSD, SAS, NL-SAS
EmkocTb: 32PB

o _g_g
Enclosures

— ©OonbLINM KONMYECTBOM KOHTPOIIIEPOB

Expansion
Enclosures




Hosoe nokoneHwume Storwize V7000

MoLLHOCTb 1 MaclWwTabupyemocTb Ana BallUX AAHHbIX

2x macwtabmupyemoctb: o 416
2x nponssoauTenbHOCTb: Ao 876K IOPS
2X NponycKkHaA cnocobHocTb: 12Gbps SAS

2X noakntoveHun: oo 64 FC nopros
= 8X K3w-namAaTtb: ao 51216

OBpPEMEHHbIN NoAXoA K NOCTPOEHUIO
UT-undpacrpykrypsl. Npaktuka IBM.



ANnapaTHbIM YCKOPUTENb KOMNpeccumn

03MOKHO YCTaHOBUTb ABa agantepa Ans
CKOPEHMUA KOMNPECCUN AaHHbIX

Databases Up to 80%
Linux virtual OSes Up to 70%

Server

Virtualization Windows virtual OSes  Up to 55%

Office 2003 Up to 75%

Collaboration
Office 2007 or later _

CAD/CAM Up to 75%

< |BM Comprestimator - cneumanbHbli MHCTPYMEHT 418 U3MEPEHUA NoJb3bl

KOMMPEeCCcUmn ANa pasINYyHbIX OKPYKEHUN

CoBpeMeHHbI NoAXoA K NOCTPOEHUIO
UT-undpacrpykrypsl. Npaktuka IBM.



[MTpon3sBoanTENbHOCTb: 6a3bl AAHHbIX

Storwize V7000 c
Real-time
Compression
CKUmaert
AaHHble B 5 pas,
Npn 3TOM
yay4dliaa Bpems
OTK/INKA

Tect TPC-C: ba3a
ANaHHbIX —1.2Th
DB2 Ha 700
noJsib3oBaTesiIen

1.144 bes komnpeccun- 96 SAS anckos
I Komnpeccus — 48 SAS auckos

a5 I Komnpeccusi — 6 SSD auckos

.701
.665

468

.385

Bpems oTknuka B CeKkyHOax

0
Stock Level Delivery Order Status

The benchmark was performed using a Storwize V7000 system with 300GB SAS HDDs and 300GB SSDs.
1.2TB DB2 database with 700 concurrent clients were used in the benchmark.
The same test was performed with compressed volumes and non-compressed volumes.



IOPS

IOPS

YBenmyeHme npomnsBoanTeIbHOCTM NPU KOMMNPECCUU
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< Orion (Oracle I/0 Calibration Tool) is a standalone tool for calibrating the I/O performance for storage systems that are intended
to be used for Oracle databases. The calibration results are useful for understanding the performance capabilities of a storage
system, either to uncover issues that would impact the performance of an Oracle database or to size a hew database installation



AKcenepauua NPUNOHKEHUM
IBM FlashSystems

CoBpeMeHHbI NoAXoA K NOCTPOEHUIO
UT-undpacrpykrypsl. Npaktuka IBM.



MHoOroypoBHeBoe XxpaHeHune AaHHbIX
EasyTier

15k SAS HDD

lfopauuns
AaHHbIe

XonopaHble
OaHHble

IBM FlashSystem
Knaccnueckas CX

CoBpeMeHHbI NoAXoA K NOCTPOEHUIO
UT-undpacrpykrypsl. Npaktuka IBM.



IBM FlashSystem 900: New

ENERGY STAR
PARTNER

HoBoe nokoneHue All-Flash Array
C MMHUMAJIbHbIM BpEMEeHEM OTKJIMKa

MuvHuManbHOEe BpeMs OTKJIMKA

2 Jlerko uHTerpupyertcs B tobyto | 3ammce 90 ps
MHDPaCTPYKTYPY Uretme 155 ps
Makcumym IOPS, 4 KB
MHOl‘OKpaTHo YCKopﬂeT paGOTy YteHune (100%, cnyyaliHas) 1,100,000
anJ'IO)KeHMﬁ YreHne/3anuck (70%/30%, cnyydaitHas) 800,000
Write (100%, cny4yaiHas) 600,000

B AeCﬂTK" pa3 GbICTpee MakcuMmanbHasa nponyckHaa cnocobHoctb, 256 KB
Knaccumyeckux amckosbix HDD
w YteHune (100%, nocnegoBaTtesibHas 10 GB/s
M SSD pelueHui : )
3anuck (100%, nocnepoBaTtenbHas) 4,5 GB/s
4681012681012681012
2.4Tb 4.8Tb 7.2Tb 9.6Tb 12Tb 11.6Tb 17.4Tb 23.2Tb 29Tb 22.8Tb 34.2Tb 45.6Tb 57Tb
7.1TB 10.7Tb 14.2Tb 17.8Tb 21.4Tb 26.3Tb 35.1Tb 43.9Tb 52.7Tb 52.7Tb 70.3TB 87.9Tb 105.5Tb




IBM FlashSystem - #1

Mp3HaHue Ha pblHKe

#1 c nonen pbiHKa 25%*

s Workdwide, 2013

.
OuyeBnaHoOEe NMAEpPCTBO #lin'SoIid—StateArrays
Ha 44% onepexeHune 6amxaiwero with 2 B9/, Market
KOHKYpeHTa no obbemy npogax* s

CyLwiecTtBeHHbIN poCT

3a ABa roaa nuaep no otrpyske dJsiew namMatm B Tb €
nonen 28% * *

<

PacteTbl OCHOBaHbI Ha OTYeTax:
*Gartner Report: Market Share Analysis: SSDs and Solid-State Arrays, Worldwide, 2013
**IDC Worldwide All-Flash Array and Hybrid Flash Array: 2014-2018 Forecast and 1H14 Vendor Shares

CoBpeMeHHbI NoAXoA K NOCTPOEHUIO
UT-undpacrpykrypsl. Npaktuka IBM.



O4yeBnaHoe nnaepcrteo IBM
FlashSystem

Gartner: IBM 3aHMMaeT nepBoe

MecCTO no goxoaam 3a 2013 cpeaun

TpeX OCHOBHbIX NMNAEPOB pblHKA B
KBaapaHTe NapTHepa 2014

IDC: IBM onepe)xaeT 4BYyX
nocneayrLwmx MrPOKOB BMeCTe B3ATbIX
no o6bemy oTrpy>eHHbix Tb emkocTu!

Aanunbie IDC 1H14 AFA

BeHpop Loxon b CpeaHee

Py .EMC

($M) OTrpy)XEeHO $/Raw TB @
IBM $82.9 22,773.0 $3,640
EMC $112.3 13,404.5 $8,378 g e
Pure Storage $90.9 7,557.9 $12,027 —
SolidFire $35.6 7,525.7 $4,730 L Lo
Nimbus Data  $34.3 7,501.3 $4,573 A I -
Violin (8 Apyrve)  5,583.9 $4,584 — o
Opyrue $95.3 19,130.0 $4,982

ABILITY TO EXECUTE

COMPLETENESS OF VISION ~ ———» As of August 2014
Source: Gariner (August 2014)

McTouHnk IDC: IDC #252304e, 11/2014, pacyeT npousBeaeH cornacHo tabnmuy 1 mn 2;
cTouHnk Gartner: Gartner #260420, 8/2014 CoBpemeHHbI Noaxoa K NOCTPOEHUHo

UT-undpacrpykrypsl. Npaktuka IBM.



http://idcdocserv.com/252304e_EMC
http://www.gartner.com/technology/reprints.do?id=1-20P2W9A&ct=140902&st=sb

OnTummnsauma 3aTpaT Ha XPaHeHue

OonTnmmnsauma nponsBoaunUTe/IbHOCTHU

— MNepemell,eHMe TOMOB C BbICOKOI YacTOTOM
[OCTyNa Ha APYroi ypoBeHb

IBM Spectrum Virtualize

SmartCloud Virtual
Storage Center

— [loHWXKeHne YPOBHA TOMOB C HM3KOW YaCTOTOM A0CTYyMNa

banaHcMpoBKa NPOM3BOAUTENIbBHOCTU BHYTPU TOMOB

Tier 1
Balance

Pools
- e~

Tier 2

Tiered Storage Optimizer

Analyze Tiering

EasyTier
Pools

Non
EasyTier
Pools

r,

P

The functions were availale since
TPC 4.2 and have been enhanced
step by step
In TPC 5.1 this was referred to as
+ Storage Optimizer

=» now: Balance Pools
» Tiered Storage Optimizer

= now: Analyze Tiering

»



MopTan camoobcnyKmnBaHUs \ﬁ,

Applied Analytics
Uto?

BbigeneHme mecta (with role-based authorization) c
nomoubto cpeacts SmartCloud Storage Access uam ¢
MOMOLLLbIO COBCTBEHHbIX CPeACcTB ¢ A0CTynoMm K APIs

| PReear ) v

3ayem?
YnpolleHve onepaumii (-

N RAID 5
¥ cpg

TOYHbIM yyeT

KOHTPOAb NO BCeM napameTpam

UT-undpacrTpykrypsl. NpakrTuka IBM.

© 2013 IBM Corporation



bonblwne AaHHbIE

IBM Spectrum Scale — macwtabupoBaHue ao PB
Ha ocHoBe GPFS n BcTpoeHHaAa uHTerpauma c
06paboTKOM AAHHbIX

IBM Spectrum Archive — npo3pa4yHas
MHTErpauma NeHTOYHbIX TEXHO/IOTMIN Ha OCHOBE
LTFS — pannosomn cncrembl Ansa NEHT

* IBM TS4500 n IBM TS1150 — ananpytowme no
NNOTHOCTU XpaHeHUA peleHnAa Ha OCHOBe
MArHUTHbIX NeHT

CoBpemeHHbIN Noaxoa K NOCTPOEHUI
UT-undpacrTpykrypsl. NpakrTuka IBM.



Hakonutenb IBM TS1150 (Jaguar Gen5)

HOHCHpPOBaAH 6 oKTA6pA 2014 ropa

— 107Tb Ha kacceTe c Mcnonb3oBaHMEM NOKPbLITUA
Barium Ferrite (6e3 yuyeta cxkatua)

— 360MBE/cek ckopocTb YTeHus\3anucu

EERETEEE

— Pa3/sin4yHble KacceTsl
* O6blyHble, WORM 1 2Tb “akoHOMMUYHbIE” 3592-E08
* [lepedpopmaTmpoBaHmA cTapbix KacceT 4Tb -> 7Th

* cpaBHUTe — Seagate Enterprise Capacity 3.5 HDD
— eMKOCTb 616

— cKopocTb 216ME/cek

CoBpemeHHbIN Noaxoa K NOCTPOEHUo
UT-undpacrTpykrypsl. NpakrTuka IBM.
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"COBpEeMEeHHBIN ITOAXOA

K nnoctpoeuuio UT-mHOpACTPYKTYPHL.
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