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TexHonornu u peweHna 3P PeKTUMBHOIo
XpaHeHua AaHHbIX

Anekceun XopnakosB

ORACLE



. %Sun
Cuctembl XpaHeHUs AaHHbIX Sun

High-End Storage

LleHa

Modular Storage

6780

JBOD Storage

Flash Array F5100

CKOpPOCTb, JOCTYNHOCTb, MacLITabupyeMocTb

Kputnyeckme 6usHec-npunoxxeHns

* PaspgeneHne MHorummn cepsepamu

« CMellaHHble Harpysku

* Bblicovanwasn goctynHocCTb

* Bblicokonpon3soguTenbHblie NPUNOXKeHNs

» KoHconngauus xpaHeHus

» 3awmTa gaHHbIX 1 HENpepbIBHOCTb BU3Heca

[MpunoxeHue otaoena

* OTOenbHbIV XOCT

* Hebonblasg Harpyska

* PacnpeneneHHoe npunoxeHue
* [eTeporeHHas cpefa

* MogynbeHoCTb

* IHcTannauusa B CTOMKY

BuaHec-npunoxeHus

* Heckonbko cepBepoB

* PasnuyHble Harpysku

+ KoHconunaaumsa XxpaHeHus

« KoHconugaumsa npunoxeHuin

* HenpepbIBHOCTb OM3Heca

* ®annosbl N BGNOKOBbLIN JOCTYM

ORACLE
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INleHTOuHbIe GubnMoTekn Sun StorageTek

=y 1= ﬂ
SL24/SL48 SL500 SL3000 SL8500
SL.24/48

30 SL500

575
200 SL3000 5,821

1,448 SL&8500 70k

- o

20 50 100 200 500 1,000 1,500 3,000 10,000+
KonnyecTtBo cnoTtoB

ORACLE
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BupTyanbHble NEHTOYHbIe GUGnuoTeku

VTL Prime — Tapeless VTL
(Data de-duplication)

-
4302

VTL Plus 2.0 — Integrated VTL

(Performance & Plus capabilities)

1202

1200

ORACLE
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MopaynbHble OUCKOBbIe
MaccuBbl Sun Storage
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CpBHeHue npoussoautensHoct HDD

* I0PS
— Random, small-block transfers —
* OLTP, databases, Exchange - SATA
* Majority of enterprise applications
— Key drive-based performance enablers:

* Seek time, latency, rotational velocity,
command queuing, number of drives 15K FC

* Throughput IOPS -- SAS ~100% of 15K FC
— Sequential, large-block transfers

* Video servers, rich media, seismic .
processing, HPC SATA

— Key drive-based performance enablers:

* Data transfer rate, maximum 1/O 10K FC
transfer size, command queuing

Throughput -- SAS ~100% of FC

ORACLE
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ApxuTeKTypa noaKnoYeHUs AUCKOBbIX CUCTEM

Servers + Storage System Hybrid Storage Server Servers + JBOD System

Servers

SAS
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Disk Arrays
Expansion Expansion
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JBOD maccuBbl! cepum J4000 AT =
‘:E J4500/Loki
] 4RU/48
o | 4 ports/IO module
[o 480 3.5 SATAHDD
J4400/Riverwalk
4RU/24
3 ports/IO module
Ho 192 3.5 SAS/SATAHDD
J4200/Alamo

2RU/M12
3 ports/IO module
[o 48x3.5” SAS/SATA HDD

MacwTtabupyemocTb

ORACLE
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MoaynbHble SAS/SATA MaccuBbi cepum ST25xx

3 Moaenu MmaccuBoOB 25xx cepum

o ~  iSCSI-ST2510
=i —  SAS - ST2530
KoHntponnep 12xHDD -  FC —-S8T2540

+
3XEXP 12xHDD

OCHOBHbIE XapaKTepPUCTUKHN
—  PacwupsiemocTb - oo 48 OnuckoB

—  Ob6bem kaw namatn - no 2I'b

— 197, 2U, 12 guckoB B moayre

—  Tloppepxka anckoB SAS/SATA

—  ®yHKumoHan Snapshot, Volume Copy

—  [lonHOCTbIO pe3epBUpOBaHHast apxXuUTekTypa
—  HomeHHble nmueH3un (LUN Masking)

ORACLE
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ST25xx cepun — Bbicokass HapeXHOCTb

 Pe3epBupoBaHHbLIE KOMMOHEHTLI C rops4Yen 3ameHou
- Bnoku nuTaHus, BEHTUNATOPLI, KOHTPONEPb!

 ABTOMaTUYecKkas yHKUuns failover npu nponagaHunm
NOAKMIOYEHNS

* [obanbHble ONCKM ropsven 3aMeHb!

o 3epKanuMpoBaHue K3l NamsTy ¢ baTapenHon noaaepKKou
Ha cryvau noTepu NUTaHNns

» [lpaviBepel failover ona pesepBrnpoBaHHOMO NOAKIYEHNS
K host cepsepam

ORACLE
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MoAaynbHble AUCKOBbLIE MacCUBbI
6780

LleHa

CSM200

L —p—
=

[1pon3BOANTENBHOCTD, PACLLMPSEMOCTD,

MacLLUTabupyemMocCTb
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TINCKOBb I Maccus SS6580
* 7ro NOKomneHus

ASIC c
RAID 6 (p+q)

- - BblgeneHHble

| KaHanbl ons
3epKarnvmpoBaHm
9 KLU

* PasnnyHble
NHTEepgencel

* [lponsBoguTenbHOCTL cpaBHUMa ¢ 6540
> Ananornytble IOPS
> YnydweHbl response time n Mb/cek

8 GB nnu 16 GB k3w Ang gaHHbIX
8 (4 Gb/s unn 8 Gb/s) FC noprel

* Paclunpsietca o 256 amckos
> 16 nonok no16 HDD's

* [pAMON KOHKYypEeHT
> EMC CX4-240
> Hitachi AMS2300

ORACLE
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[uckoBbIn maccuB SS6780

Screaming performance
> 2x IOPS ot SS65x0

> 4x MB/sec ot 65x0

> 2X yny9dLeHbl response times

8 GB, 16 GB unu 32 GB k3w gaHHbIX

* Jlyywas B knacce

' Npou3BOAMTENBLHOCTb
* 8 unmn 16 (4Gb/s nnmn 8 Gb/s FC) nopTos | - HoBuin ASIC ¢
> OnuuoHansHo iSCSI host nopTsl RAID 6 (p+q)
> [lopoepxka pa3nuyHbix host 10 cards ’ E;L%%EZ‘;‘;:G
* Pacwupsertca o 448 auckos LUK

> 28 nonok no 16 HDD's

* [TpAMON KOHKypeHT
> EMC CX4-480
> EMC CX4-960  T—
> HP EVA8400
> Hitachi AMS2500

* PasnunyHble
nHtepdgoencol FC un
iISCSI

ORACLE
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Storage Domains
* HesaBucumble AOOMEHbI B PaMKaX O,EI,HOVI CUCTEMbI XPaHEHUA
> [lo 128 domains

* PasgeneHne AMCKOBOro Maccuea Mexay cepsepamu ¢
pa3nuyHbiMu OC (reTeporeHHOe OKpYXeHNMeE)

Whidy Fe}
SOLAris Q redhat 5359
Ny
]

Windows (&) vmware 1BM AIX

UNIX operating system

Novell

[

HP-UX

ORACLE
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Data Snapshot

CHumok Toma point-in-time (PiT)

> CHWMMOK CO CCrnblkaMm Ha cbmsmqecme AdHHbIE
XapaKkTepucTuKku
MrHOBeHHas Konus Ha MOMEHT BPEMEHM

MuH 20% oT ncxoagHoro Toma, paclmpsieHme obbema
DVE

[TocneaytoLee 1Cnosb30BaHue
8 snapshots Ha ToM, 512 Ha cucTemy

Wcnonb3oBaHue

- Konusa ang nocneaytoulero Backup

* TecTupoBaHue S E“ai
Snapshot.,

* AHanuTtuka BD Raserve »

CHUMOK Anst nocneytoLLero co3faHns nomHoi oKnuu

Physical

ORACLE

Logical



%Sun
Data Volume Copy

* [lonHs Konusi ToMa BHYTPW CUCTEMBI
XpaHeHus

Production Analysis

XapaKkTepucTuku Server Server
* 1o 8 KOHKYPEHTHbIX KOMWI Ha TOM
* 1023 konuit Ha cuctemy

Ncnonb3oBaHue

* AHanuTtuka, paspaboTka, TeCTUPOBaHMe,
bakan

* Mwurpaums gaHHbix mexay FC n SATA

ANCKaMik Anda onTuMn3aun CTOUMOCTH PiT

ORACLE
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Data Replicator

° PeI'IJ'IVIKaLl,VIFl AaHHbIX

> 3epkanupoBaHie TOMOB C OAHOI CUCTEMbI Ha APYryio
> [lo 64 3epkan

XapaKkTepucTuku
*  CWHXPOHHBIN N aCCUHXPOHHBIN PEXUMbI

*  [IMHaMn4eckoe nepekroYeHre ¢ pexnma Ha
DEXUM

* Suspend / resume 3epkannpoBaHue ¢
NHKPEMEHTaNbHON PECUHXPOHM3ALIMEN

» CospgaHue konui Tonbko Ans uteHus Read-only
mirror

Cross

Wcnonb3oBaHue

* Y[aneHHas 3almra JaHHbIX B
KaTacTpPOMOYCTONYMBLIX PELLEHNSAX

* LleHTpanu3oBaHHbIM O3kan n aHanuTuka bl

ORACLE
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OuHamuyeckue pyHKUMmM Sun Storage

B pexxume Real- be3 ocTaHOBKU MaccuBa
time > [lobaBneHe OMCKOB

',ltl ST - Paciuvpeivie ToMoB
WRIEERLEEd ° Murpaumsa yposHen RAID
ﬁ SLIEESDEASs - /13veHeHne pa3mepa bnoka
'“;1‘1110101"_:”  OBHOBNEHWE NPOLLUNBKM
;:?iﬁiilﬂlfift;
ﬂ'ﬂ”l\lh
’ LA

ORACLE
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. KntoueBbie obnactu npumeHeHua ST6000

Ba3bl gaHHbIX Buprtyanusayus E-Malil
| vimware (
| ORACLE )
Py
Windows Server 2008
Hyper-V

POWERED BY

5’ Oracle Collaboration Suite - Mail

| - ; I_-.':E A
@ S Sun xXVM

Sun Java~ System Messenger Express

4
F,

&
e
e i
S

e
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Sun StorageTek — 3awuTa HBECTULUN

Moaynb pacwmnpeHna CSM200 — HECKOMbKO NOKOSIEHUI

Exchange

_ 6780
oo JHRINY  inowe NN couon
comaoo NN covorro SN covon

e CSM200

wpout B

Enclosures s
CSM200

CSM200

ORACLE
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Tect SPC-1 Ha OLTP

60K

® 6780
58,158 SPC-1 IOPS
@ 256 drives (~ 6 ms)

® 6180
26,000 SPC-1 IOPS
@ 80 drives (~ 10 ms)

® 6140
17,395 SPC-1 IOPS
@ 64 drives (~ 29 ms)

40K

SPC-110PS

20K

80 256

Response time at 100% workload. Maximum allowed is 30 ms.

ORACLE
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Tect SPC-2 Ha MB/sec

K @ 6780
4 818 SPC-2 MB/s
@ 128 drives

& 6180
1,200SPC-2 MB/s
@ 30 drives

6140
@® 790SPC-2MB/s
@ 32 drives

2540
@& 735 SPC-2 MB/s
@ 36 drives

4K

3K

SPC-2 MB/s

2K

1K

30 128

ORACLE
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TexHonoruyeckue npemmyuiectsa (1)

* ASIC peanusaumst RAID 7ro nokoneHus
> EMC v HP nporpammubin RAID

» CtaHgapt HagexHoro xpaHenus RAID6 P+Q
> EMC n HP ucnonb3ytot DP 3a c4eT pecypcoB KOHTposnepa

* Bca kaw namATtb Ucnonb3yeTca Ana AaHHbIX
> EMC v HP obwwun kaw ansa pabotsl OS n DATA

ORACLE
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TexHonornyeckue npemmyliecTsa (2)

* [logkntoyeHune amckoB Swicthed AL

> EMC n HP 06bI4HbIN AL, yBENNUMBAET 3a0EPKKK
> HDS - Serial Attach SCSI

» [lncku ropsiyen 3ameHb! Local+Global
> EMC, HP, HDS — Tonbko Global

» 3awuta metagaHHbix DAC Store
> EMC Ha nepsbix 5 auckax B CXI (RAID 5)
> HDS konuun Ha 5 nepsbix guckax B CXI
> BupTyanusauust obnacti anst MetagaHHbIX

ORACLE
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TexHonoruyeckue npenmmyluectsa (3)

* Flash 3awpuTta gaHHbIX K3 NamaTy
> EMC Ha nepBblIx 5 guckax B RAIDS
> HP 1 HDS bartapenHas nogaepxka KaLu

» becnnarHoe 10 ynpasnexns CAM
> EMC — Navisphere Manager 67K/115K $$
> HP - Command View 56K $$

* MoHuTopumHr nponssoautensHoctn B CAM
> EMC — Navisphere Analyser $$$
> HDS — HiComm Tuning Manager $$$
> HP — Storage Performance Pack $$$

ORACLE
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ORACLE

Cucrtembl xpaHeHnsa NAS
Sun Storage 7000 cepum

ORACLE
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HIGH-DENSITY SCALABLE
Up to 64GB memory, 142x1TB SATA disks
Up to 2x18 GB write-optimized SSDs

ENTRY-LEVEL CLUSTER-CAPABLE

Up to 64GB memory, 96x1TB SATA disks
Up to 6x100GB read/16x18GB write SSDs
Active-Active Clustering for H/A 7410

SCALABLE CLUSTER-CAPABLE
OTKPbITbIE CUCTEMbI XPAHEHUA - OPEN STORAGE Up to 128GB memory, 288x1TB SATA disks

CTAHOAPTHbI ®YHKLMOHAN ANA BCX MOAENEN Up to 6x100GB read/16x18GB write SSDs
B cToMMOCTb BKNHOYEHbI BCE NPOTOKOSbI U CEPBUCHI AGIEAGHE CIUS DG A
BctpoeHHble 4x1 Gbit nopta Ethernet
CepsucHbin npoueccop ILOM gnsa ynpasneHna
ONMUUOHAJNIbLIHE MHTEPO®ECHI
2x10 Gb Ethernet (optical)
4x1 Gb Ethernet (copper) « 2x1Gb Ethernet (optical)
FC or SCSI HBA for tape backup

ORACLE
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SS7000 - MTHHOBaLMOHHbIE pPeLLeHus

CtraHpgapTHble WHHOBaLMOHHbLIE

OTKprTOG no KOMMNOHEHTb TeXHONOormum

NMpocToTa Becb (pyHKLUMOHanN YHuKanbHble cpeacTBa
MaclTabupoBaHus BKJ1HOYE€H B CTOMMOCTb ANs aHaNMUTUKN

ORACLE



Cutyaumsa Ha IT pbIHKe

SERVER

g ngh

Multi-Core, Perfcnnnnnce
_Multi Socket CPUs [}F{ﬁhﬁ.’!jJ
%760 Times)

Slower

15K RPM Disk Drives.

2»Sun

DE‘ACLE'

[pVBbIYHbIE ANCKOBbIE
MacCuBbIl CyLLIECTBEHHO
MeaneHHee CoOBpeMEHHbIX
cepBepoB

Hukakmx nameHeHunmn B
TEXHONOIMNAX XpaHeHUs
OaHHbIX 1 npoussogacTea HDD
B TEYEHUN MHOIMUX NeT

HexBaTka
NpoOn3BOAUTENBHOCTU ONS
NPUNOXEeHN

Bbicokas cToMMoOCTb
npon3BoauTernbHbiXx CXM —
3aBucuUT ot Konmnyectsa HDD

ORACLE
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CpaBHenne HDD n SSD

. Enterprise'HDD * Enterprise SSD

> 180 write I0Ps = 3.300 write |IOPs

= 320 read |OPs = 35,000+ read |IOPs
> $1.25/10P > $0.02/10P

> 38 |[OPs/Watt = 17,500 |OPs/Watt

ORACLE
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Kak onTumuaMpoBath croumocTs CX[1?

Budgetary Cost $100/GB $35/GB $5/GB

Power Consumption 463 Watts 2.5 Watts 12 Watts

Random l/O 1,000,00010PS 50,000 IOPS 350 IOPS

ORACLE
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1-bIX TMOPUAHLIV NYN XpPaHeHUn

* Read Optimized High Performance Read Pool

—  KombuHuposaHne RAM n SSD guckos B
KaydecTBe Kalla OS5 YTEHUS

— ABTOMaTtun4yeckoe KowmpoBaHne 4acto
NCMoJib3yeMbIX AaHHbIX OJ1A YTEHUA

* Write Optimized
— Intent Log cannosomn cuctemol ZFS -
TpaH3aKUMOHHbIN Nor onepaunm
— MoxeTt 3anucbiBatb nx B RAM 1 SSD (ZIL)
* High Capacity Storage
—  ZFS Pool obecneuunBaeT cTpann mexagy MHOrMMU
rpynnamMu guCcKoB B nyre

*  [lpeumyuiecTtBa

— YnpaBnsgeTtca Kak eguHbIA NyJT HakonuTenemn c
onTUMarbHbIMU HAaCTPOMKaMm

— OtnuyHoe cooTHoweHune $/GB, $/IOPS, $/Power

ORACLE
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ApPXUTEKTYPbI CUCTEM XPaHEHUS

Y )
L\ /a\ _;"'x

\ Y
".

f,f RAM "x\ ARC \

i H.
. Y
s
J Y
r

CtaHgapTtHaa CX[ HaBas aéa;ETe:{Typa MmMdpuaHbli nyn ZFS

TMbpuaHeIv Nnyn Hakonutenen ZFS — TepMMUHbI :

«  ARC - Adaptive Replacement Cache, kaw namate DRAM ana ZFS

L2ARC — Level 2 Adaptive Replacement Cache, paclumpeHue Kaww namaTtu
nocpeacteomMm SSD AMCKOB ¢ MPOLUMBKON ONTUMWU3NPOBaHHOW ONA YTEHUSA

ZIL — ZFS Intent Log, TpaH3aKkuMoHHbIM Nnor onepauun Ha 6ase SSD guckos
C NPOLUMBKON ONTUMU3NPOBaHHON ArA 3arnucu

« Disk Storage Pool — 7200 RPM SASA Drives

ORACLE
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ZFS v 'nbpupHbIv nyn XpaHeHun

- ZFS aBTOMaTU4eCKM :
>3anncbiBaeT HOBbIE AaHHbIE
Ha BbIcTpble SSD anckmM Kak
ZF S B KL (ZIL),

>0npenenseT AaHHble, K
KOTOPbIM 4acTO 00paLLaloTCs
p—= ° —Y—a 1 XpaHUT Ux Ha SSD Kak B

‘ Clefe kawe (L2ARC)

Write Cache Read Cache Disk Pool

§SDs " HDDs

Hybrid Storage Pool

oo
O:% opensolars  LFS

‘Tha Eeikabyte File Bystem.

ORACLE
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L2ARC B A€MCTBMM - CHUKEHME 3a0epKeK masral

Windows Applications NFS Latency Experiment

20

ESX Server
18

NFS 6 /-/'
ZFS Hybrid Storage Pool

—

N
Z
o
(0}
wn
O

-
N

Response Time (ms)
S
S

o N A OO @

0O 5 10 15 20 25 30 35
Virtual Machine (#)

35

ORACLE
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PeweHuns Ha SS7000 series

YHugbuyuposaHHbie cucmeMb| XpaHeHUs1 OaHHbIX

* HPC (High Performance Computing)

> Ba3bl AaHHbIX © pre. ('SCS

» HTTP/Web 2.0 L9 symantec 2,

* BupTyanusauus Zhea orace SYBASE

* BupeoHabniogenme SdS. i
manuaisfics

* ONEeKTPOHHasA noyTa &% VIGNETTE

» Pe3epBHOE KOMMpoBaHme Pretek
Ma'l:rIxOne SAP4

* QannoBoe XpaHunuLle
P - PeopleSoft. AGCPAC

macromedla

ORACLE
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Sun Storage 7000 — BCe BKNHOYEHO

Lns1 ece2o MoOenibHO20 psida — 00UHaK08b Il (hYHKU UOHAI

[poToKONbI

NFS V2, v3 and v4
CIFS

ISCSI
HTTP/HTTPS
WebDAV

FTP,FTPS and SFTP
NDMP v3 and v4
FC Target
InfiniBand

SNMP

Nested Mountpoints

CepBuchl

Write Flash Acceleration
Read Flash Acceleration
RAID-Z DP (6)

Mirroring

Striping

Active-active Clustering
Remote Replication
Antivirus Quarantine

Snapshots
(rfo, riw, unlimited)

Compression
Microsoft VSS/Shared Folders
Shadow Migration

YnpaBneHue

DTrace Analytics

Self-healing system and data
Simple out-of-the-box setup
Secure Browser Ul and CLI
Advanced Networking

NIS, LDAP, and AD

Users, Rolls

Dashboard

Alerts

Phone Home

Scripting

Upgrade

Workflow Automation

User Quotas and Reservations
Configuration Backup/Restore
Windows MMC Support

ORACLE
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Macwtabupyembiv ausanH pelueHuns

* Flash from the ground up

* Only product with Hybrid
Storage Pools

> Data is intelligently placed
netween several tiers of read and
write optimized SSDs, DRAM, and
nigh-capacity disk

> Transparently managed as a
single pool of storage

> Optimize performance/capacity

ORACLE
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PesepsHoe konupoBaHue ¢ SS7000

lloddepxka NDMP npomokona dnsi pe3epeH020 KonuposaHUsi aHHbIX Ha JIEHMOYHY/H0
6ubnuomexy

ORACLE



PROTOCOLS

DATA SERVICES

OTHER FEATURES

Available Q3

 iSCSI Enhancements
(COMSTAR, Target portal groups)

“NFSonlB
(RDMA or IpalB)

Microsoft Computer
Manager / MM

Online Data Migration
(ZF S Shadow Migration, NF3)

 User Quotas
Mested mountpoints
NFS ACLs by Netgroup
RAID-Z3 and Mirror-3

* Faster cluster takeover
IPMP active standby

* Config backupirestore
SP watchdog

~ 8yslog relay for alerts

S5 Block Target Provider
fnapshot coordination by Windows DLL)

Kerberized NFS
CIFS Access-Based Enum

ools

Persistent L2AR!
{Warm start of read cache)

Network alerts

MS IDMU support

AD LDAP Signing

MS interop. enhancements

Penu3 HoBou npolumBku ang SS70

Q4

Q2

e cBaton

CIFS DFS Root Support
Kerberized CIFS

ZF 3 On-Disk Encryption
Crypto Key Manager
Integrated shelf migration

AD Administrative Logins
N-way dashboard
Source-aware routing

H

o
22 Sun
00
2

Global Namespace
{NFS Referrals in CY40; pNFS InCYH)

CIFS DFS Domain support
Rsync

Online Data Migration
[CIFS)

RAID-Z N+M

Online Defragmentation
Online Re-compression
Secure Disk Wipe

N-way provisioning

Background scrubbing
[Continuous, driven by ZF5 lio scheduler)

Capacity Analytics

ORACLE
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LleHa - umeeT 3Ha4eHue !

Sun Unified
Storage 7410

All configurations: 46 1B of
raw storage capacity, full
suite of data services
software, dual-node cluster Price

$221,000 75% Less

NetApp 3170

$894,000 4x

EMC NS80 $554,000 2.6X

ORACLE
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SS7000 1 KOHKYPEHTHbIE pPeLleHus

ANNOUNCING THE
SUN UNIFIED STORAGE SYSTEM

It's time to change your storage economics.

Sun Storage 7410 NetApp
aka nmhegr Road FAS 3{?3 ‘ EMC NS80

Data Services' Included Fee Based Fee Based
Flash Optimized Yes Not Available | Not Available

Dirace Analytics Yes Not Available | Not Available

Power Consumption 2524w 6426w 6975w
RAID Rebuld Minutes Hours Hours

Space 12RU 45RU 43RU

Grand Total $221,000

ORACLE
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ORACLE

PeweHuna Ha SSD/Flash
Sun Flash Storage

ORACLE
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F20 PCle 96GB Flash Accelerator ORACLE
Aura
Sun Flash Accelerator F20 PCle (48 or Capacity
96GB) Card « 96 GB solid state Flash
» 256 MB cache
s Performance
orm Factor | . * Random IO:
* 100K IOPS read
» 40K IOPS write
. uential 10:
-&?Gﬂh read
* BG00OMB/s write
HBA Support
* PCle HBA (low-profile)
o « 2x4-wide 3Gb/s SAS Port
= Reliability
* Persistent enterprise Flash (SLC
Turbocharge Applications . Int:;at:d E':,PETEAF b:?:lnip )
Instantly Power
Accelerate applications « § Watts

Improve efficiency
ave on space

I0PS of 150 - 300 HDDs y
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Turbo Charges Sun Servers
with Flash Accelerator/HBA Card

= Turbo charges storage pool

> Increases |/O performance up to 75X for better application performance

» Controls entire Hybrid Storage Pool (Flash and Internal HDD)
> No extra HBAs needed, and R - e
> No extra slots being burmed, and ¥
> No HDD slots being burned

Aura Hybrid Storage Pool

ﬁ‘l’

Q9@
L

ORACLE
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Bpems otknuka F20 PCle

8 KB 0.34 0.24

32 KB 0.43 0.33

128 KB 0.49 13

512 KB 2.25 295
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Sun Storage F5100 Flash Array

Capacity

Performance

Connectivity

Management

ORACLE
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HapexHocTb Sun Storage F5100

» OTcyTCBME ABMKYLLMXCS KOMMOHEHTOB M TONEPAHTHA K
BMOpauusam

* Hun3koe aHepronoTpebneHve n TeNoBbIAENeHNe

* FMod koHTponnep obecneunBaeT ECC Ha nety (Koppekuuto
OLUMBOK)

* FMod koHTponnep mannupyet cobonHble OMOKM Ha pepeBHOE
mecTo (8GB ot 32GB)

* UHTepdenc ATA Smart no3BONSAKOLLIMX MOHUTOPUTL COCTOSHIE
anemeHToB Flash 8 CAM

* ['opsiyas 3ameHa BEHTUNSATOPOB 1 ONOKOB NMUTaHWS
» 3awuTa XxpaHumbIx aaHHbIX RAID

48
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F5100 - npocTas uHTerpauus B peLueHus

Sun StorageTek

Sun Fire 6540 Array
____________________ X4600 M2
Easily added (o
existing system

e p—
Ly

s - ‘-h!

o —————— =

]

1" 5!‘551‘511 1

= 5
- ——— -

Four 4-lane " . i L:_ujq:r._& i:n-‘-_-"-_[':i
SAS-1 All HBAS in . I e 1
PCle x8 slots R

Lightning
Flash

40 Sun Flash
Modules
(.96 TB)

_____________________

B
Bl |
Fep il
-4
TEFT
:n;i
by |
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[lpoussogutenoHocTb F5100

Ha 20/40/80 Flash

Maximum Delivered 50-50 850K IOPS 426K IOPS 213K IOPS 11K IOPS
4K Read/Write

Maximum Delivered 9.7 GB/sec 4.8 GB/sec 2.4 GB/sec 118 MB/sec
Sequential Write (1M)

Sustained Random 4K Write 311K IOPS 169K IOPS 86K IOPS 4 4K IOPS

50
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Bpems otknuka F5100

4k 0 028
8 KB 0.42 0.35
16KB 045 072

32 KB 0.51 0.77
128 KB 0.87 2.99
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MpumepbI petwenus ¢ F5100

» SunWIN 567882 “Accelerating Databases with the Lightning
Flash Array”

* IHpekcupoBaHue Tabnuu 1 pa3MeLLleHne TpaH3aKLMOHHbBIX
noros Ha gomeHax F5100

» Tabnuubl 1 aaHHble Ha MaccuBe Sun Storage Tek 6540
» SunFire X4600M2 cepBep Ha 8 quad-core CPUs,
n 32GB RAM
* YnyJwieHue Bpemsi oTknuka Ha 50%
* YBenuyexune npoussoautenbHocTn Ha 40%

ORACLE
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[lponsBoauTenbHble SSD TexHonoruu

NpeaHasHavyeHbl AN ONTUMM3aLUM CYLLECTBYHOLWNX MH(PPACTPYKTYP
xpaHeHusa B[l n o6ecneynBarOT TEXHOSIOrMYECKOe NpuemMyLLecTBO
ANA npepocTaBrieHUA Ka4yeCTBEHHO HOBbIX ycnyr Ha IT pbiHKe

YnyJdlieHne BpeMeHn OTKIUKa

Ha 50%

YBennyeHne npon3BoanTeENbHOCTH

Ha 40%

ORACLE
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Common Array Manager (CAM)
BecnnaTtHoe 1O ynpasneHusa maccnsamu Sun StorageTek
Sun ST2530 SAS e |

Sun ST2510 iSCSI e
_,H"n.-,;_‘
%Lém-ﬁlﬂunm wv b TP
r o aind e Sun ST6580
NN RN I — LS _-_.....-*.. )
—— e e
e == \HaShArray F5100

Sun ST2540 SAS Sun ST6140

EavHas Touka ynpasneHns BceMn OUCKOBbIMU
cuctemamm 4yepes IP/IP VPN cetu

ORACLE
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NleHTO4YHbIE OMONMUNOTEKMU
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JleHTOYHbIe OMbnNuoTeku

LleHa

SL8500

SL3000

CKopoCTb, AOCTYMHOCTb, MacLUTabupyemMocTb
ORACLE
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JleHTOYHbIE HaKonUTeNu SR
Q
O
(- T
‘“ =
N

' T9840C

LTO Ultrium —

Gen 4/Gen 3 '

T9940B

SDLT 600

./ 710000

SDLT 320 DLT-S4

Capabilities

ORACLE
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Sun StorageTek SL24 Tape Autoloader

* 2U form factor (24 cnora)

* BoamoxxHocTb yctaHoBkM 1XLTO 3/4 SCSI nnn FC nHtepdenc

* BosamoxHOCTb ycTaHoBKkM ABYyx ycTponcTtB Half High yteHuns/zanncn SCSI
* 2 CMeHHbIX Mara3unHa no 12 crnotos

* BoamoxHoCTb yoaneHHoro ynpasrneHusa vyepes WEB

* BcTpoeHHoOe ycTponcTBo pacrno3HaBaHus kaptpuaxen (Barcode Reader)
* BO3aMOXHOCTbL ycTaHOBKM B CTOUKY 19" N HacTonbHas KoHurypauma

* Pewienune ans aesTomarnamposaHHoro Backup/Recovery

ORACLE
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Sun StorageTek SL48 Tape Autoloader

IR

* 4U form factor (24 cnota)

* BoamoxxHocTb yctaHoBkM 2xXLTO 3/4 SCSI nnn FC nHtepdenc

* BoamoxxHOCTL ycTaHOBKM YeTblipex ycTponcTs Half High yreHna/zanmcn SCSI
°* 4 CMeHHbIX Mara3nHa no 12 crnoTos

* PesepBupoBaHune 6r1okoB nuTaHus

* BoamoxxHOoCTbL yaaneHHoro ynpasneHnuma yepes WEB

* BcTpoeHHOe ycTponcTBo pacrno3HaBaHus kaptpuaken (Barcode Reader)

* Bo3MOXHOCTb yCcTaHOBKKU B CTOMKY 19” n HacTonbHasa KoHdurypauus

* PeweHne ons asTtomatusnposaHHoro Backup/Recovery

ORACLE
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MoaynbHas neHTo4Has bmbnuoteka SL500

« LTO3/4 unun SDLT

*  MacLuTabupyemocTb
— 30 go 577 slots
— 0o 18 drives

* JAOCTYMHOCTb
— 24x7 reliability

— [lpocToe 1 ObIcTpoe
obcnyxnBaHue

*  Huskas ctrommocTtb
— Bo3MOXHOCTb HapalluBaHua
— Bblcokada NnoTHOCTb

: YHpaBneHme AdaHHbIMNA

— COBMECTUMOCTE C OCHOBHbIMMK [10

v PE3EPBHOO KOMUPOBaHUA U
apX1BUPOBaHUA

— nopaepxka pelleHnn LM

-t
8U Base Module

8U Expansion Modules =

40U

ORACLE
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JleHTouHas 6ubnuoteka SL3000 ORACLE
Parking [ Cartndie Dhve 1.‘.=||lluh.1rJ Farkang
Expansion | Expanacn Expanson Binse Expansion Expansaon
Module | Module Module Module  Module | Module

ApXuTeKkTypa peLueHus

Bcsa nHdpactpykTtypa B
6asoBomMm moayne

LleHTpanusauma npmeooos

[o 56 npmuBogoB B bunbnnoteke

[o 5821 kapTpunoxen

ORACLE
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bubnuoteka ueHTpa xpaHeHusa gaHHbIX SL8500

* LTO3/4, SDLT, T10000
* oT 1488 no 6500 cnoToB
* 10 64 yCTPOWUCTB YTeHUs/3anncu

* 0o 8 poboToB Ha 4X YPOBHAX

* Bo3MOXXHOCTb HapalumBaHus

* NaHenb ynpasneHna/gnarHoCcTUKN/CoCTOAHNS
* dncTtaHUMOHHbLIN MOHUTOPUHT

* YnobcTBo 06CnyXnBaHus

¢ I'Iop,n,epmka TEXHOJT0TMI KOHCOJIMdauunn

* Apxntektypa 6e3 eanHoOn TOYKM OTKa3a
* ONTUMM3aUnsa JONTOCPOYHbIX BNOXEHUN

* Pexkum pabotbl 24x7

ORACLE
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