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Oracle Exadata - HapawusaHume TexHonorunim

Oracle Sun Oracle YcKkopeHue 3aaa4 YckopeHue Exadata Cloud TS
[ Exadata Cloud at
Database Database OLTP, AHanutnKku, 3agad In- Service N
Machine Machine KoHconnaaumm Memory Exadata Cloud at N O:
Customer

Exadata Exadata Exadata Exadata Exadata Exadata Exadata Exadata Exadata
V1 V2 X2 X3 X4 X5 X6 X8 X8M
2008 2009 2010 201 2012 2013 2014
DDR Infinibandr QDR Infiniband + Flash Cache + Active/Active + NVMe + Storage Tier + XT cells + PMEM
Smart + Flash Cache WAGHEEE CUnILEL + Elastic Config K:g’ll;tr?czry + Automatic  + RoCE
Scan - Indexing
+ Hybrid Columnar + Columnar + Hot Swap +160%
Compression Flash Cache Flash Card +60% Performance
+ VM Support gﬁgf:trmance Boost
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Y1o Hosoro B8 Exadata X8M?

Database Server

Cepsepbl B: nnepsmnsop KVM

MHTepkoHHeKT 100 Gb/sec RDMA over
Converged Ethernet RoCE

B aueinkax nosiBMIacb 3HeproHe3aBMCMMas
namMaTb Ha ba3e Intel DC Optane

« 1.5 TB PMEM B kaxxgown auenke




Exadata X8M: RoCE + PME

KakoB pe3ynbTaT NPUMEHEHWST HOBbIX TEXHOIOMIN?

- HoBbin pekop no onepaumam | /O

S . 16 Munnvoros IOPS — B 2,5 pa3a nyulle nokasaTenei
RoCEI RDMA npeployLen Exadata X8

Storage Server . Pa,EI,I/IKaﬂ bHOE YJ/1yHLUeEHNE JIaTEHTHOCTU
|8 - CYB[ pabotaet c PMEM no RDMA Hanpamyto MUHy4

cucteMHbin ctek OC, npepbiBaHKS
- <19 usec NaTeHTHOCTb Ha YTeHun b1 6nokamm 8K B — 10 pas3
RIVSTINE

« CBepXObICTPAst 3aMnmchb XXypHana TpaH3akLum

FLASH -¢

-------- 90

- HoBble TexHonornm Exadata:

Cold O - Exadata PMEM cache
' ' - Exadata PMEM Log

Tpebyemcs Exadata System Software 19.3 u Database Software 19c
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ITouemy ObLI BEIOpaH Infmlbandp
BCroMHMM 2008-2009rr

MponyckHaa cnocobHOCTb J1aTeHTHOCTb
(AHanumuka) OLTP, RAC)
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ITouemy ObL1 BhIOpaH Infiniband?

CBEPXHW3Kas NaTeHTHOCTb — 3ac/iyra RDMA (Remote Direct Memory
Access)

Database Server Storage Server
' Lo — ) - -]

RDMA Write

RDMA Read
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' Ecnun Infiniband

TaK XOpOLL,
3a4eM Xe ero
3aMeHATb?

-




Ceroauda ¢asu cozpaér I MI'TAHTCEKOE jysioe mecro

 OaomH NVMe-HocuTenb HacbiwaeT KaHan 40

EEEEn O
=S [TponyckHasa cNoCcOBbHOCTb OCTaNbHbIX

== J]—— J—= ]

HOCUTerneun TepseTcs
NVMe Flas 40Gb/s Link

Sireimarsaiy

L l@l 5.8 GB/sec 5 GB/sec
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Kak ypasioch oouthest mpopsiBa B Exadata X8M?

V1 V2 X2 X3 X4 X5 X6 X7 X8 X8M

,’7' i : =
.: §— =
§ 8

Sep 2008 Sep 2009 Sep 2010 Sep 2012 Nov 2013 Dec 2014 Oct 2017 Apr 2019 Sep 2019
Xeon E5430 Xeon E5540 Xeon X5670 Xeon Xeon Xeon Xeon Xeon 8160  Xeon 8260  Xeon 8260
Harpertown  Nehalem Westmere E5-2690  E5-2697v2  E5-2699v3  E5-2699v4 Skylake  Cascade Lake Cascade Lake

Sandy Bridge Ivy Bridge Haswell Broadwell

Flash Cache (T8) 0 5.3 5.3 22.4 44.8 89.6 179.2 358 358 358
Scan Rate (GB/s) 14 50 75 100 100 263 301 350 560 560
Read IOPS (M) .05 1 1.5 1.5 2.66 4.14 5.6 5.97
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100 GDbE Ethernet ¢ RoCE — 3amena Infiniband

* RoCE = RDMA over Converged Ethernet — npoTokos ¢ —
InfiniBand RDMA API Ha ocHoBe Ethernet Layer RoCE InfiniBand

* To>Xe [10 Ha BEPXHEM YPOBHE CETEBOIO CTEKA

* coyeTaeT ckopocTb Infiniband 1 rmbkocTs IP User Application

Application
« CoxpaHaroTCa BCe onTuMm3aumnm Exadata Ha ocHose
RDMA Transport (InfiniBand)
 CraHpgapT paspaboTaH InfiniBand Trade Association P Network | 'NfiniBand
(| BTA) Network
- Pa3pabaTbiBaeTca kak Open Source Hardware Ethernet InfiniBand
* Lllnpoko nogaep>kaH Npor3BOAUTENSMIN CETEBOIO
0bopya0BaHUS
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JHEeProHe3aBuCcUMaA IIaMATh
PMEM = Persistent MEMory

- JHeproHesaBnCMas NaMATb
[1o EMKOCTU 1 LieHE MexXay AMHAMUYECKOM NaMATLHO 1 don3LL

[10 MPoV3BOANTENBHOCTM BM3KA K ONHAMUYECKOW NaMATH :

o PMEM @

. Intel® Optane™ DC Persistent Memory: 5 = 4 B
Onepaumm YTEeHUA /3arncKn Ha CKOPOCTU, MOYTW KaK Y MaMaTu: O §
~50-100 bbicTpee dnaL 0 =

OTKItOYEHUE NUTaHWS MEPEHOCUT KakK 3L

. ObnapaeT nHTepderncomM g paboTbl U3
npunoxenus (CYBL Oracle)
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PMEM Cache

Kak ncka4eHne NULHero cMcTeMHoro cteka yckopset |/O

Database
Server

Server ) || :

J1aTeHTHOCTb Ha
yTeHunn bnokamm 8K :
<19 usec

10x 6bicTpee Exadata X8
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CYB Oracle

O

CucteMHbIN

—_—

ctek: 10s of us

CucteMHbIN
cTek 10s of

A




L | [\ /1 7 1
IIpon3BOUTEILHOCTh B 3ABUCUMOCTHU OT
peausa CYDb/]

Compute Server

B e e , - DB 19 (Bknitovas Gl 19) + Exadata System SW 19.3 ¢
S BktoYeHHbIM PMEMCache

— JlaTeHTHOCTb ~ 19usec

- DB 18, 12, 11.2 + Exa 10 19.3 Cell c PMEMCache

— ~100 usec

* be3 ncnonbsosaHna PMEMCache
— ~200 usec
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Exadata PMEM Log

YCKOpPeHKWE Ha aHaJ10I MYHbIX TTIPUHUWTTaX — MCKJTIOYHEHWME
CMCTEMHOIO CTEKAJ

Compute Server

FeEel=Farali - bbicTpaa 3anmncs REDO Log kpuTuyHa gng

ROCEI ROMA  [IpOV3BOANTENBHOCTY OLTP MpnnoxeHni

Storage Server
i - PMEM + RDMA yckopstoT 3anmck REDO Log

- CYB/L Hanpsamyto paboTaeT ¢ PMEM, He obpaluasch
FlushLater  Ja>e K cucteMHoMy 10 auenku

to
\ Flash/Disk + YCKOpeHMe ~3 pa3

Heobxodumo Exadata System Software 19.3 u Database Software 19¢
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Mogenu pa3BeptbiBanusa Exadata

On-Premises Cloud at Customer Public Cloud Service

X8-2  X8-8

LLO/] 3aKa3umKa LIO/], 3aKa3umKa Oracle Cloud
CobcTBEHHOCTD Noanucka Nopnucka
Moapepunsaerca 3akasunkom NoapepxusBaerca Oracle NoppepxusBaerca Oracle

! E




IIpencrasasiem: Gen 2 Exadata Cloud at Customer

[lpocToTa nybnnyHoro obsiaka U 3nacTMYHOCTL B Bawem LIO

Gen 2 Exadata
Cloud at Customer

Toxxe

/ becwioBHas
COBMeCTUMOCTb C

ny6Jn4YHoOM
obnake

OnepaunoHHas " ®uHaHcoBas
DB kak cepBuc B Iglgo%:o::: nel; Mopaenb Moaenb
Bawem LLIOA BNUHOM ny6anuyHoro ny6nuyHoro |
y0611a Ke obnaka obnaka
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Gen 2 Exadata Cloud at Customer. YUTo HOBOTO

* YnpasneHue n3 public cloud Gen 2

— NcknroyaeTca gononHutenbHbin wkad B LLO/] 3aka3ymka
— [NpoLe, HUXKe cTonMocTb, HMXe TCO

* HoBoe obopyaoBaHme
Secure — bbicTpee CPUs, 6onbLue aaep, bosblue eMKoCTb, Yem B ExaCC X7

Tunnel
* [1powie coeanHeHune k L1IO knneHTa
— ApanTauus K cTaHaapTaMm 1 TpeboBaHMAM 3aKa34mKa

* [Nopoep>xkmnBaeTtca Oracle Database 19¢
X — [JonrocpoyHasa nogaep>xka 12.2 family

* [oTOBHOCTb K Autonomous Database at Customer

Jlyywasa B Ha ny4ywen nnatdopme B nyylleM obnake B Bawem LIO/]
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Gen 1 Exadata Cloud at Customer—ympaBiieHue

l—b
Ne®

A

Customer
Access

20

Oracle-provided
TOR sw1tches

Intranet _ i

Exadata
Cloud at
Customer

A

TLS (https)

»

Cloud Control Plane
(includes Oracle Advanced
Support Gateway)

Customer Data Center

- m—

VPN Tunnel
(SSH, TLS)

Operations

aand -
2 Hs l:

Oracle Cloud \
Operations
Infras

Installation and

Configuration SUPPD

Oracle Advanced
\_ Support Portal




Gen 2 Exadata Cloud at Customer— ynpasyiieHue

Z

Customer Adm

Intranet ﬁ :

1

'

Database
Access
by Application
Servers

21 Internal

Invoke Cloud Ul or REST APIs ' 4
.

-

Plane Servers| .

)

Customer Data Center

Ncxopsauiee coeguHeHue

Secure Tunnel

TeNeMeTpusa COCTOAHUSA
npenynpexaneHns

Bxopsiliee coeauHeHune

>XM3HEeHHbIN unkn DB
>XN3HEeHHbIN unkn VM
>XMU3HEeHHbIN unkn HW
3/1TACTUYHOCTb

NOUNCK HEUCNPABHOCTEN U

Copyright © 2019 Oracle and/or its affiliates. | Oracle Confident\én pa B/1IEHNE UH L|,|/|,E|,€HTa MU

\_

Oracle Public

Cloud

Deplgy,olugi(?t]orl‘? ].ﬁpcecle

Two-factor
authentication

Cloud Operations

/

Oracle Public Cloud




Gen 2 Exadata Cloud at Customer— npeumyinecrsa nepep Gen 1

[TpocTas nMHCTanauUmUS
- HeT nokanbHoum Control Plane

[lpocToe ynpasneHue
. K(&I—CIC%%J‘IVI,ELVIDOBaHHOe yNpaB/ieHMe cUcTeMaMm 1 bazamMm no NyosIMyYHOMy 0biaky
7

[lpocToM KOHTPOIb 6E30MACHOCTH

- KoHCONMManpoBaHHbIM aAMUHUCTPATUBHbBIV KOHTPOb consolidated fine-grained
administrative security controls across public cloud and cloud at customer

[TpoCcTOM OMbIT UCMOMB30BaAHUS

- Simpler User Experience - _|dentical user experience and lifecycle APIs between Gen
2 Public Cloud and Gen 2 Cloud at Customer

Exadata X8 obopynoBaHme

. bonbLie ?uep, OOMbLLE eMKOCTb, OO/bLLE AAep B CTOPUOXK AYenKax (JaXKe Yem B
on-prem
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AUTONOMOUS DATABASE

Gen 2 Exadata Cloud at Customer

dlfinapaTtHbié AeTa/lun




Gen 2 Exadata Cloud at Customer X8 Hardware*

MacLuTabnpyemble 2-X COKETHbIE CepBepa
Hosenwne Intel Cascade Lake 26 soep CPU

50 gaep OOCTYMHO OS5 Mosb30BaTelbckon BM
720I'b namMaTn gocTynHo Ha DB cepBep onsa nonb3oBatensckon VM
[lo ymMon4aHuio B 2 pasa bonblue namMaTu, Yem on-prem Exadata

CBepx bbicTpas IB dbabpuka

MacLuTabmpyeMble yMHble 2-x cokeTHble CX]] cepBepa

HoBeuLve 24 aaepHsble Intel Cascade Lake CPU

50% bosnblue agep, Yem B Exadata on-prem st BelHeECEHUS
BblumcieHnn ¢ DB y3m1o8B

25.6TB Flash, 12x 14TB gnckoB Ha CTOpUOXK cepBep

24 Copyright © 2019 Oracle and/or its affiliates. *Qua rter HaH: or FUH RaCk E




Anonc : Zero Data Loss Recovery Appliance X8M
RPO =0, RTO -> min

EaonHcTBeHHoe CPKuB/ co3gaHHOe, Kak paclumpeHue
CYBM Oracle

- ZDLRA X8M nocTpoeHa Ha ba3e Exadata X8M v ncnonsb3yet 100
Gb/sec RoCE o115 BbICOKCKOPOCTHOM nepefadn JaHHbIX Mexay
BbIYNC/INTENBHBIMU Y31aMU U SYENKAMU XPaHEHUS

$S07 vY.iva ouaz

- MakcmmManbHO 6bICTpOe BOCCTaHOBEHME B t0OON Touke

. HpaKTl/I‘-{eCKI/I HE HalpPy>XXeT NpoayKTMBRYHO CNCTEMY

AHINOD3H

.- ABTOMaTU3MpPYET BCE MPOLLECChl PE3EPBHOr0 KOMMPOBAHKWSA U
BOCCTaHOB/1EHMS

FONVINZdY

- OueHb BbIrogHas COBOKYITHaA CTOMMOCTb BllageHual

Recovery Appliance X8M

Copyright © 2019, Oracle and/or its affiliates. All rights reserved.
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Zero Data Loss Recovery Appliance X8(M)

3awmuiaembie b Recovery Appliance
M A \_’__Bp Pe3epBHoe
1S . Delta Pushee—p mmE g ———p === KonupoBaHue Ha
— B[] oTNPaBNAT TONbKO EEE A
— N3MEHeHNS ——— O
A -_— —
COmTT * MMHMMaNbHOE BAnaHMe Ha =S=== -
) = = R-
Eam — npoaykTmeHble bl] §:=:- = (@)

*Mepenaya XXypHanos
TPaH3aKLUUN B pexxmnMe

L
3awmTa Bcex B[] Oracle B Delta Store

o * XpaHATCA Ha OMCKe NPOBEpPEeHHbIe, CKaTble
n3MeHenuns b1

*BbiCTpOe BOocCcTaHOBMEHME Ha NIOBOM MOMEHT  Pennukauums Ha
BPEMEHN NCMOb3yS AeNbThl Recovery Appliance

*MaclwTabnpyemMocTb 1 3N1aCTUYHOCTb, KaK B g pesepeHom LLO/e
Exadata

*YnpasfieHne c nomoulbio Enterprise Manager E

'~
.~
ay
y
y
y
I~
ay

v

uy
i
1T

*[leTabanTbl JAaHHbIX

*Bepcum Oracle 10.2 - 19c,
BCe peaakuuu, noodble
nnaTgopmsbl

[Noonep>xkka apxmsa Ha Object

StQEa g@p(&a)@ 2019 Oracle and/or its affiliates.
e AreHTkI nna RMAN




Oracle Private Cloud Appliance

ORACLE !
Linux
v" 6 nokosnieHue Private Cloud Appliance ORACLE"
X8-2 Solaris
* Ha 45% bbicTpee Yem X7
SUSE Linux
* 100 GbE BHYTpeHHSIS1 ceTb .
* BcTpoeHHbIn ZS7-2 — 17x 6onblue Red Hat
MPOCTPAHCTBA Enterprise | £

== Microsoft

Copyright © 2019, Oracle and/or its affiliates. All rights reserved.



Oracle Private Cloud Appli

BblumcnmnTesnbHbI
e y37ibl

o 25 x Oracle X8-2 Server

2 x Intel Xeon 8260 24 Core 24 GHz
384 - 768 - 1536 GB Memory

1x Dual Port 100 Gb Ethernet Port

NHTerpmnpoBaHHas
CXA4

2 X ZS7-2 Clustered Controllers
1x DE3-24C nonka ¢ 100 TB usable
Max 2PB

CepBepbil
yrpasneHus

2 x Oracle X8-2 Server

2 x Intel Xeon Gold 5218 16 Core 2.3 GHz
384 — 768 - 1536 GB Memory

2 x 100 Gb Ethernet

"~

3

JONVITddY GNOTD JLVAIHd

T

e

SRR N T T a2 is)
]
1

i 1 i
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2 x Leaf Switche
2 x Spine Switches
Fully orchestrated
Software defined
Networking

[ Mnepsu3op &
yrnpasneHue

Oracle VM 3.4.6
Enterprise Manager 13c




Oracle Systems:

Kak B obnake, Tak u 8 IO/

vivavx3

3Svgv.iva SNOWONOLNY

S$S01V.iva 043z

JONVITddV AHIAOD3YH

JONVITddY ANO10 ILVAIHd
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3apaBanTe BONpPoOCHI,
no>)xanyucral!

BonbLue nHpopmMaumu:
« oracle.com/exadata

« blogs.oracle.com/exadata
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