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Pekopa npon3BoaAnTENbHOCTHU

Oracle ZS3
yCTaHaBIMBAET HOBLIN
Mwuposon Pekopa

B CKOPOCTW OTKIINKa
1.54ms

(SPECsfs/NFS)

780pus
EMC’ 700ps

VNX8000 ORACLE

System Price $3.08M $1.97M $3.67M $0.49M

E MC2 " NetApp

Isilon 56x FAS6240

Results from www.spec.org as of 09/10/2013. Oracle ZFS Storage ZS3-4 delivers 450,702 SPEC SFS2008_nfs.v3 ops/sec, 0.70 msec ORT. Configuration Bill of Materials total list price for the
Oracle ZFS Storage ZS3-4 is $487,738 from oracle.com. NetApp 8-node FAS6240 cluster delivers 512,667 SPEC SFS2008_nfs.v3 ops/sec, 1.54msec ORT. Configuration Bill of Materials total list price is $1,973,880 from
www.netapp.com/us/media/nalist-usd-netapp-custom-state-new-discounts.pdf . EMC Isilon 56 node cluster delivers 456,223SPECsfs2008_nfs.v3 ops/sec, 3.27 msec ORT. Configuration Bill of Materials total list price is

$3.080,280 from www.emc.com/sales/stateoffl/index.htm. EMC VNX 8000 8 node cluster delivers580,796 SPECsfs2008_nfs.v3 ops/sec, 0.78 msec ORT. Configuration Bill of Materials total list price is $3,676,106

from www.emc.com/sales/stateoffl/index.htm




Zettabyte File System
_—  WARVEL.
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128 6buTtHaa channoBas cucrema
B 18,4 x 10" pa3 6onble gaHHbIX, 4em B 64 6uTHble OC
BCe npepaernbl — TeopeTU4yeckue,
Hanpumep:
248 - KOnNMYecTBO CHUMKOB (2 x 1074);
16 akcabanT (2% byte) - makcumanbHbI pasmep danna;
256 — konunyecTBO halnoB B ANPEKTOPUN;
264 — KonM4ecTBO YCTPOWNCTB B Nyne;

ORACLE
264 — KonM4ecTBO NyrIOB B CUCTEME;

The Last Word in File Systems




ZFS. ['lynbl yCTPOUCTB
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TpaanUuMOHHbLIU Noaxon Mynbl ycTpoucTs
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ZFS. Copy-on-write
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rpynna KoMnaHuMm
Uber-block

A
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Initial block tree

Original Pointers

New Pointer

Rewrites the Uber-block

Copy-on-write of indirect blocks




ZFS. MomMmeHTanbHble CHUMKWU
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/FS. CKBO3HOW KOHTPOS1b LIENOCTHOCTW




ZFS. CamoBoccTaHOBeHue
- MAREL_
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Appllcatlon Appllcatlon Appllcatlon
m ZFS Mirror m
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Detects Bad Data Gets Good Data from Mirror “Heals” Bad Copy




ZFS. AoanTnBHbIN KLU

2TB DRAM

(Evicted)

READ FLASH

MLC NAND

L2ARC

Dynamic Caching

WRITE FLASH

” SLC NAND
V Sync 1/0 Only
Adaptive I/O Staging

LRU 4 MRU Adaptive Throttle Algorithm
Determines Pipe Size

SAS-2
(15K,10K,7K)

L

rpynna KomnaHui

ABTOMaTU3NpPOBaAHHAA MUrpayms
OAHHbIX B pearibHOM BPEMEHM
vexay DRAM, Flash-namsartbio
ANCKaMW.



HoBasa nuHemnka Oracle ZS3
L
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OnepaunoHHasa cucrtema ZFS Storage
Haunbonee mMoLwwHbIN NporpaMMHbIn naket ana CX[
CospaHa BmecTe ¢ bason [JaHHbIX 1 npunoxeHusmn Oracle

B EERRRE ERREER BRARE
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INVITddY 39VHOLS S

OpuH/aBa koHTponnepa OpuH/aBa KoHTponnep * Hactpoena aAna pesepsHoro
6bICTpee 512GB DRAM kel 2TB DRAM keLul KOMMPOBaHNA VHXEeHEePHbIX

Cuctem

rmoye 8 PCle cnotos 14 PCle criovos « CMOHTUpOBaHa &
8 anckoBbix nonok/750TB 36 AuckoBbIx nonok/3.4PB ONTUMU3NPOBaHA

12TB SSD kel Ha YTeHne 12TB SSD kel Ha 4TeHve - Hanuuve Configuration Utility
2TB SSD kel Ha 3anucb 10TB SSD «kewu Ha 3anucb

B kaxxpom koHTponnepe: 2 X 8 core 4 X10 core



CX[ pa3paboTtaHa BMecTe C
NPUNOXEHUEM

rpynna KomnaHui

Bba3a [1aHHbIX U CX[ BzanmogencrTByeT C
NPUIoXeHus Ba3oun [JaHHbIX n
B3aMMOAEeNCTBYHOT C Operating System NPUNOXEeHNAMM

cxA

Virtual Machine




[MbpnuaHOE KONMOHOYHOE CxXaTne

_— ARYELL

rpynna KoMnaHuMm

Baza [laHHbIX IR
Oracle ¢ rMbpuaHbIM ~25 2
MOKOMOHOYHbIM i & i
C)kaTne gaHHbIX ckaTvem

B 10 — 15 pas e 3—5X MeHbLUe AMCKOB

3—5X Hmxe aHepronoTpebneHve
NoeanbHo ons: XpaHunuuy, aHHbIX,

Database ILM, DR, TectuposaHus/ il 3—5X Huxe cToMMOCTb

pa3paboTku Sun ZFS
Storage
Appliance}-

Oracle Database 11g R2 EE Ha nto6om cepBepe, 63 AONONMHUTENTIbHOU CTOUMOCTH




Bbille apdPeKTUBHOCTL N NMPOU3BOAUTENBHOCTb
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C HCC paHHbIX cXaTbl: retail pasmep  |nocne HCC y

= Ha auckax Pasmep 735 GB  38GB 19.3x
= B kow-namatmn CX[

- Tpu nepeaave B cetu 3anpoc 1 52:06 10:52 4.7x
- B onepatnsHoi namaTy 3anpoc2  2:22:44  16:50 8.4x
= B cucremHonm kaw namaTu

3anpoc 3 7:06 1:06 6.4x

bonblie gaHHbIX pa3MeLlaroTcs B NnaMsaTn
Kopoye okHa pe3epBHOro KonupoBaHUA




ORACL.E Enterprise Manager Cloud Contral 12¢
) &
4 saLes
Oracle Database v Performance v Availability v Schema »  Administration +
Information Lifecycle Management

Object Activity Policy

Top 100 Tablespace Activity Heat Map: SALES > Top 100 Object Activity Heat Map by Tablespace: SALES_UUSERS1

Cxatve 1 nepemMelLleHne OaHHbIX Ha OCHOBE TEMMNEpPaTyPHON KapThbl

Setup »+ Help ~

$ Svsman ~

Oracle Database 12c Automatic Data Optimization
e MARVELL

rpynna KomnaHui

Logged in as SYS fﬂ\ EI adc2101088.us.oracle.com

Top 100 Object Activity Heat Map by Tablespace: SALES_USERS1

Yiew by | Last Modified Time

B Last 1 week
Last 1 Week - Last 1 Year

. > 1 Year

ITEM__TYPES

L

Search for Object Activity

Tablespace
Schema
MName

Type
Partition
Access Type

From

To

SALES_USERS1

Last Modified Time

Search

Logout O
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Search Results
/ Object Policy /2 Tablespace Policy [B] view Palicy

Schema Mame:

Partition Type

Size (MB)

Tablespace

Policies

Mo search conducted.




ABTOoMaTuyeckasa Ontummnsauymsa JaHHbIX
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TemnepaTypHas kapTa OTCNeXNBaeT akTUBHOCTb CETMEHTOB U OIOKOB
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Partitioned By Time

Crapble gaHHble HenasHue gaHHble




ABTOoMaTuyeckasa Ontummnsauymsa JaHHbIX
L-
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[MonnTMKn aBTOMaTUYECKU NMPUMEHAKTCA K Tabnuuam

Ecnu B Teyenne 30 gHen
CEKUMN HE N3MEHSINIUCH, OHU
OyayT cXKaTbl C MOMOLLbIO

=l Advanced Compression

VT k|

[ G e et v s S 2T NS

Partitione

CTapble aHHBblE HepnaBHWEe DaHHBLlEe




ABTOoMaTuyeckasa Ontummnsauymsa JaHHbIX
L-
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[MonnTMKn aBTOMaTUYECKU NMPUMEHATCA K Tabnuuam

-

Nocne180 goHewn Oe3
l MogndrKkaLmmn ctapble CekLum
BynyT cxaTbl ¢ nomowbo HCC
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CTapble LaHHBbE aBHWEe OaHHBbBIEe




ABTOoMaTuyeckasa Ontummnsauymsa JaHHbIX
L-
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[NonnTnkn aBTOMaTUYECKU NMPUMEHAITCA K Tabnuuam
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Partitioned By Time

CTapble aHHB e HenaBHMWe BaHHBE



ABTOoMaTuyeckasa Ontummnsauymsa JaHHbIX
L-
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YMeHbLUaeTcs 0obem XpaHEeHUA, YTEHUNE CXKaTbIX AaHHbLIX BbINMOJIHAETCA 6bICTpe<
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Partitioned By Time

CTapble aHHB e HenaBHMWe BaHHBE



ABTOoMaTuyeckasa Ontummnsauymsa JaHHbIX

ABTOMaTn4eckoe nepemMeweHmne gaHHbiX ana CHMXeHnAa CTOMMOCTU XpaHEeHUA
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mMoandouKaunm ctapble cekumm
ByayT cxatbl ¢ nomoLbio HCC
Archive n nepeHeceHbl Ha 2

\YPOBEHb XpaHEHMS] )

Partitioned By Time

CTapbe LaHHB e




Tonbko ¢ CX[] Oracle

ABTOMaTn4eckas MUrpaumna CTpok 1 T86]'II/ILI, ncxoada mn3 ncrnosib3oBaHMA

OLTP OTueThl ApxuBHbIEC AaHHbIe
lt lt I Basa [laHHbIX Oracle
CxaTtue 3 pasa Cxatune 10 pa3 Cxatue 6onee 15 pa3s 12c c
Tirr e ABTOMaTU4YeCKOMn

OnTumusauuen
HaHHbix (ADO)

CXXUMaeT peako
ucnosnb3yemMble
AaHHble C MOMOLbIO
HCC

Be3 cxaTusa .
[ HCC Query ans HCC Archive ans
JInbo ¢ ACO ans BLICTPOW aHANMUTUKM MaKCUMamnbHOro CXaTus

OobicTporo OLTP

Tonbko ¢ CX Oracle




Kernel NFS
—WL—

rpynna KoMnaHuMm

Oracle dNFS: ontummnsaums 1/0O n nosbliLeHNe NPON3BOAUTESNTIBHOCTU

CepBep ba3sbl Sun ZFS Storage
HaHHbIX Oracle Appliance

) I/O 3anpoc

Ontumusauma NFS n TCP ) NcnonHenwne 1/O

MacwTtabuposaHne RPC

) YcTtaHoBKa

OnTtummzaums 1/0O coeanHeHunda

Fopu3oHTanbHoe MacluTabupoBaHme ceTu

) HapexHas
AocTaBka

) CeteBoe
noakntyeHne

VWV WV VY




Oracle Direct NFS
—WL—

rpynna KoMnaHuMm

Oracle dNFS: ontummnsaums 1/0O n nosbliLeHNe NPON3BOAUTESNTIBHOCTU

CepBep basbli Sun ZFS Storage
HaHHbIX Oracle Appliance

) I/O 3anpoc

Ontumunsaumsa NFS n TCP ) WNcnonHeHue I/O

MacwTtabuposaHue RPC

) YcTtaHoBKa

OnTtummnszaums 1/0 coeanHeHunda

FopmsoHTaanoe MaCLIJTa6I/IpOBaHI/Ie CceTn

) HapexxHas
AocTaBKa

) CeteBoe
noakntyeHune

WV VY




Oracle Direct NFS: obpaboTtka OLTP
— MARVELL
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B 3.2 pa3a BbllWe nponyckHasd
CNOCOBHOCTb NPU OQNHAKOBOM
BPEMEHM OTKIIMKa

1.50

-
N
(&)

B 4.3 pasa HWXe BpemMA OTKNnKa
Npu OONHAKOBOM NPOMYCKHOW

-
o
o

Bpems oTknuka (cek)
o
\'
(@)}

CMOCODHOCTU ==QOracle
Direct

0.50 NFS

= B 2 pa3sa Bblwe 3a(pPeKTUBHOCTL . inux

ncnonb3osaHmna CPU

©
N
o

Kernel
N/‘/' NFS
Y3KMM MeCcTO CTaHOBUTCA 0.00 -

0 10,000 20,000 30,000 40,000 50,000 60,000
npunoxeHune
O6paboTka HOBbIX 3aka3oB (HOBbIX 3aKa30B B MUHYTY)




= bes cxatud
— Y3koe mecto 1GbE
— ba3soBbIN ypoBEHb
= HCC Query Low
— Y3koe mecto 1GbE

— B 12x pas Bbiwe
NponyckHas CNOCOBHOCTb

= HCC Archive High
— Y3koe mecto CPU

— B 7.5x pas Bbiwe
NpornyckHas CNOCOBHOCTb

MponyckHas cnocobHocTb (millions of rows/min)

[TponyckHasa crnocobHocTb ¢ Oracle dNFS n HCC
_— e MARYEL.

rpynna KomnaHui

450 mun.

CTPOK / MUH.

280 mun.

CTPOK / MUH.

37 Mmun.

CTPOK / MVUH.

No Compression

HCC Archive High HCC Query Low



basa [JaHHbix Oracle

MeTtanaHHble 06 S o
[aHHble " { onepauusix I/0 8 2
Basbl “ z nepepatoTcs Ha > %
[aHHbIX 7 ZFS Storage g:;&

Appliance

I o ZFS Storage

0.03ms 2TB DRAM
0.10ms 10TB FLASH (R /W)
30.00ms 2PB DISK

i
¥

]

Onepauyuu 3anucu 8
Control File umerom
npuopumem ebiwe,
yem Opyaue 3anpochl
K Oracle ZFS Storage

Oracle Intelligent Storage Protocol
ML—

rpynna KomMnaHuu

Oracle Intelligent Storage Protocol: YHukanbHbIN
NPOTOKOJS1, KOTOPLIN aKTUBNPYET ANHAMUYECKNN
obmeH gaHHbiMK mexay bason daHHbix Oracle n
Oracle ZFS Storage.

Mpumep nepecbinaemMblx AaHHbIX:

* Twun gaHHbIX: Tabnuubl, redo norn, RMAN konus, n
T.A.

* [Mpnopwurert I/O

ONHaMN4YeCKN BblaendeT
CUCTEMHbIE pecCypCbl And onTuMmn3auunn

NpPOn3BOANUTENBLHOCTH
Basbl [laHHbIX Oracle
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ORACLE S erver

"’““BASE Multiple shares, each with
its own Record Size and

LogBias setting

/mnt/dbname/redo (Record Size, LogBias)
/mnt/dbname/control (Record Size, LogBias)
/mnt/dbname/pfile (Record Size, LogBias)
/mnt/dbname/datafile (Record Size, LogBias)
/mnt/dbname/tempfile (Record Size, LogBias)
/mnt/dbname/chgtrack (Record Size, LogBias)
/mnt/dbname/backup (Record Size, LogBias)

Oracle Intelligent Storage Protocol

_— e AR

rpynna KomnaHui

C)R’ACLG
DATABASE

Datafile share

Two shares:
logfile and datafile

/mnt/dbname/logfile (OISP sets Record Size, LogBias)
=redo

/mnt/dbname/datafile (OISP sets Record Xize, LogBias)
=>control
=>pfile
=>datafile
=>tempfile
=»chgtrack
=»backup



CHuMKM n knoudbl Oracle ZS SA
—ml-—
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bbicTpoe, adhpekTnBHOE ynpaeneHne gaHHbiMu ansa Test/Dev

MpoAyKTMBHbLIE
AaHHble

Hybrid / .............

Columnar CHUMOK
Compression

* BbICTpO co3paaBaTb MOMEHTasbHbIE AN 3alLUThI
OaHHbIX U pa3paboTku

« CospgaHue pe3epBHbIX KON NPOAYKTUBHBIX JaHHbIX U
KMOHOB 4151 TECTUPOBaHUSA 1 pa3paboTkn Ha neTy

* CosgaBaTb bonble TeCTOBbLIX CPpea MEHbLUEM
KONM4yecTBe CUCTEM

HERRRRNNNARAR REREEHARRE

« TecToBble cpeabl paboTaloT C BbICOKOMN
npounssoanTenbHOCTLIO Briarogaps MMbpuaHbim [Nynam
XpaHeHus HSP ‘

« Jlerko u GbICTPO TECTUPOBATL HOBbIE KOHPUIYpaLIA U '
naT4yu Ha NOJSIHOM 06BbLEME NPOAYKTUBHbIX AAaHHbLIX

Dev#1 Dev#22 Test QA  Train




Snap Manager gns bl Oracle
L
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[To3BonsieT agMuHMUCTpaTopam fnerko co3gaBath M yrnpaensaTb KONuMsamu basbl
HaHHbix Oracle ¢ Oracle ZFS Storage

ORACLE
* [lo3BonsieT 6bICTPO U 3PPEKTUBHO KONMPOBATL U DATABASE

BOCCTaHaBJ1IMBaTb 3K3eMMApbI basbl [JaHHbIX CHumoK

« “Application Aware” > obecneumBaeT LENOCTHOCTb KOMUiA —

» [penBaputenbHasa Bepcusi, General Availability B Oktabpe ‘
-7 |

* [Moppepxka Oracle 10g, 11g, RAC

— Moppepxka npotokonos NFS u CIFS (FC & iSCSI B byayLiem)
—  CLI Bepcusi ansa 6onblmHeTBa nnatdopm (Solaris, Linux, Windows)

Mopaepxka cepBepoB bas [aHHbIx ¢ Solaris, Linux, Windows

e Twunbl CHUMKOB

lopsume: Online
XonopHsble: Offline
Standby: DataGuard standby clone

* YnpasrneHue CHUMKaMu

ABTOMaTU3MPOBaHHbIN NNAHNPOBLLMK
MonuTukn xpaHeHns
XpaHeHne MeTagaHHbIX O CHUMKe

* BoccTaHoBneHne cHUMKa

BoccTtaHoBneHve

=




AHanutuka DTrace ona ZS SA

[MpocTtoe ynpaeneHne CXI ona basbl JaHHbix Oracle 12¢

ABTOMaTn4yeckas Busyarin3auumAa B peasyibHOM BpeMeHU C —

rnyookoun getanusauuen [
MoHATb cneundUKy Harpysku, cosgaBaemoit Bason [JaHHbIX 1 S !
NPUNOXEHUAMMN = NG
_ et .
B )
YTunusaumsa cuctemsbl: JIerko o6Hapy>XnUTb NPUYNHY HU3KOM Ladda s
NPOn3BOANTENBLHOCTU (BYTbINTIOMHOE FOPSbILLKO) S e —
MpounsBoanTenbLHOCTbL CUCTEMbI: J1erko onpeaenuTb Kakme ST
nonb3oBaTeNu co3garnT MakCUManbHY Harpysky
HacTtpo#mka cuctemsl: Jlerko onpegenntb HEKOPPEKTHbIE SRR PP Kot T
eex @q GomER vAs Xr 6§ onepauun 10?

HaCTPOWKM (Hanp.: HenpaBUnbHbIN pa3mep 6roka)

I
BanaHcupoBKa Harpy3ku: Jlerko ontummnanpoBaTh Harpysky 2 e ’ S
Psocot NFBYa apaatcns por o teskn sown by clrt \ RaK Harpy>eHbl
Gnarogaps Bu3yanusauum Harpysku B peanbHOM BpeMeHU i W i




NHTerpaumnsa c Oracle Enterprise Manager

_— e ARYEL

rpynna KomnaHui

CyLLIECTBEHHO CHU3LTE CITOXHOCTb aAMUHUCTPUPOBAHUS

Plug-in ona MoHUTOpUHra n BbisiBrieHust npobnem CX[

OToOpakaeT npeaynpexxaeHns, MeTpUKU/aHanuTrKy, BO3HUKLLNE

NpobriemMbl, OTYETHI

EonHaga naHenb ynpasneHus
bnarogaps doyHkumum EM Group ans
MHOXEeCTBa CUCTEM U MPUNOXKEHUN

HacTpanBaembin BUA naHenm

Moonepxka EM 10g/11g & 12¢

AkTMBHO ncnosnb3yetca Oracle IT

ORACLE Enterprise Manager Cloud Control 12¢

| Disk 1/0 KB/ sec ~/ Top 5 Shares Consuming Space
3200
g 2mm0
200
“ 20
Oct B 13:00:00 Oct & 17:00:00 Oct 8 21:00:00 Oct9 1.0%00 Oct3 S:0%00 Oct 9 :00:00
 Incidents and Problems
et Localtarget and el target g Qo 1@ 14 P
Messon Torget Sever Escabed e me Since Last.
The Used Sterage Per 2] 9 = e
The Used Storage Pero @ <] P dert
The rumber of 5 @ a P Incdent
) Related Links
Apparce Cenn




bbicTpas HacTpouka
ML—
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HeT cKpbITbIX NULEH3UN

i & i
-,,' .l.‘. *

;,.. -

BcTpoeHHbIn oyHKLMOHaN KonnmpoBaHUS
MacwTtabupoBaHue oo 2.6 PB

NHTerpaums c MO Oracle




YnpoulieHne ynpasneHuns
L_
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T — ABTOMaTU4ecknm TroHUHr CX[

/ 3, AHanuTuka nponsBoanTernbHOCTN basbl [JaHHbIX
v:jz_«;
? boratbi nporpaMmMHbIN QYHKLMOHATT
|—
| BEEE [MpunoxeHna onsa iPad / iPhone
f ‘J : CosgaHa BMecTe C MHXEHEpPHbIMU CUcTeMamMmm
> o iid

EnvHas koHconb ynpaBneHus
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SpdekTnBHAA paspaboTka
—WL—
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ShtheKTHBHbIE testidev BbicTpoe co3gaHne HeorpaHMYeHHOro KonnyecTsa

38

CHMUMKOB U KIMTOHOB MNMPOAYKTUBHbLIX OAaHHbIX

CHM)XeHne CTOMMOCTM ANCKOBOIo NPOCTPaHCTBa Ans
paspaboTku

YBenn4nTb nponssBognTenbHOCTbL ¢ HSP

[lepeHecuTe test/dev ¢ Exadata Ha ZFS SA




CHWXeHne pUCKOB
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PelueHuns paspabaTtbiBaloTCca 1 TECTUPYHOTCS BMECTE

Hwuxe PUCK MNMpn MeHbLLUEM KOoJTIn4ecTBE CUCTEM

CoBmectumocTb ¢ Oracle Exadata

CTtabunbHasa Npon3BoANUTENbHOCTb

Hwuxe onepaLMoHHble pacxoabl
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10
e




[lpocToe BHeapeHne n pasBepTbiBaHME pelleHni
L

rpynna KomnaHui

IS ’i"b!b

bbicTpas HacTpouka [MpocToe ynpasneHue O dekTnBHbIE test/dev Hwnakum puck
) | 4374




Cnacnbo 3a BHMMaHue! Bonpocb!?
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Bacos AHapei
Beaywiunm TeXxHMYeCKMn cneumnannct, HanpasnaeHue Oracle,

 TenedoH: +7 (812) 326-3232 pob. 1077
e E-mail: basov@marvel.ru

O6wui1 BHeWHUM agpec no sonpocam Oracle: oracle@marvel.ru




ZS SA controller options
_— e WARVEL.
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ZS3-2 Z2S3-4 ZS3-BA
CPU Cores 2 X 8 core 4x10 core 4x10 core
DRAM 256 GB 1TB 1TB
Base units ship with 1 per
Max Read Flash 4 SSDs 4 SSDs controller; allow up to 4
through x-options
Max Write Flash 64 SSDs* 144 SSDs 144 (HC) or 132 (HP)
HA Option Yes Yes HC and HP systems come
clustered
# Data HDDs in-head 0 0 0
Max # Disk Enclosures 16* 36 36
Max # Drives 384~ 864 860
# Open PCle Slots 4 7 7
PCle Version 3.0 2.0 2.0
Form Factor 2U (4U HA) 3U (6U HA) 6U

* ZS3-2 specs at release are half that indicated (8 DE, 32 Write Flash, etc.)




Oracle ZS SA
—WL—
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Fibre channel
* iSCSI
¢ InfiniBand over IP/RDMA
* iSER
« SRP
« NFS V3 and V4
* CIFS
e HTTP
* WebDAV
* FTP/SFTP/FTPS
 ZFS NDMP V4

OISsP
Hybrld Columnar Compression

Hybrid Storage Pools

Single, double and triple-parity RAID
(RAIDZ, RAIDZ2,RAIDZ3)

Mirroring and triple mirroring
End-to-end data integrity
Local and remote replication
Snapshots and clones
Quota(s)

In-line deduplication
Compression

Thin provisioning

Antivirus via ICAP protocol
Online data migration
Clustering

Browser and CLI interface
Management dashboard
Hardware/component view
Role-based access control
Phone home

Event and threshold
based alerting

Storage analytics
Scripting

Workflow automation
Advanced networking
Snap Management Utility
Source aware routing
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Re-Arc WRITE FLASH
New in-memory deduplication sihf.i“o“ E‘)E’ly |
reduces ARC consumption Adaptive I/O Siaygiiy
by over 4x

|
LFU Adaptive Throttle Algorithm EAARives
Determines Pipe Size

LRU

New parallel access sequencing
enables 10x better ARC 1/O
responsiveness

READ FLASH

—— MLC NAND
Increases system performance by up to 2x : N
(using the same hardware) Automated, real-time (sub-LUN or share) data migration from
DRAM to multi-class flash, to multi-class disk storage

(Evicted)
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« Oracle Disk Manager (ODM) hints are passed ...

... via NFS through Oracle Direct NFS ...
.. to NFS Server and ZFS File System

< - ODM hints ODM hints
ODM hints on I/O requests ’ —




