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Statements in this presentation relating to Oracle’s future plans, expectations, beliefs, intentions and
prospects are “forward-looking statements” and are subject to material risks and uncertainties. A
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of September 2019 and Oracle undertakes no duty to update any statement in light of new information
or future events.
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Kounenmnusa Oracle Exadata

Nyuwan nnarcgopma ana Bcex Tunoe Harpysku Oracle Database
NMo3BondeTr nonyyntb Bpems oTknnka bl meHee 19 MUKpOCeKyHA,

 UpeanbHoOe annapaTHoe obecne4vyeHve ana bl -
ropusoHTarnbHOe MacluTabupoBaHue, oNnTUMMN3NpPoBaHHbIe ana CYB
BblYUCIIUTENbHbIEe MOLHOCTU, ceTeBas cpepa n CXMA. Jlyywasn
NPOU3BOAUTENBLHOCTbL NPU ONTUMaNbHOU CTOUMOCTM.

* MIHTennekTyanbHbLIN CUCTEMHBLIN “CO(PT”’ - cneunanmsmposaHHbIe
anroputMbl cywectBeHHO ynydwarT OLTP, AHanutuky, KoHconuaauuio

e ABTOMaTM4YecKoe yrnpaBfieHMEe — NofHOCTLI0 aBTOMaTU3UPOBaHHbIe

U ONTUMU3NPOBaHHbIE KOH(pUrypupoBaHue, NPOU3BOAUTENBLHOCTD,
YCTONYMBOCTb K CO0SAM, OOHOBNEHUA
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Oracle Exadata — HapalwBaHe TEXHOIOTNI

CoBpemeHHan Bepcua Exadata no3BonsieT NoslyunTb Bpemsi OTK/IMKA
6a3bl AaHHbIX MeHee 19 MUKPOCEeKYyHA

Gen 2
Oracle Sun Oracle YckopeHue 3aaa4 YckopeHue Exadata Cloud at
Database Database OLTP, AHaIUTUKMU, 3apay In- oo
. . Customer
Machine Machine KoHconmaauuu Memory

Exadata Exadata Exadata Exadata Exadata Exadata Exadata Exadata Exadata Exadata
Vi V2 X2 X3 X4 X5 X6 X7 X8 X8M

2008 2009 2010 2011 2012 2013 2014 2016 2017

DDR Infinibandr QDR Infiniband + Flash Cachet Active/Active + NVMe + Storage Tier + XT cells + PMEM
Smart + Flash Cache LifiEeats ST + Elastic Config + Automatic + RoCE
Scan —— In-Memory Indexing
_+-Hybrid-Cotumnar + Columnar Analytics +160%
. ——TCompression— _ Flash Cache + 60% Performance
= —— — + Hot Swap Performance Boost
— — _— + VM Support Flash Card Boost
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Exadata: Built-in High Availability

‘ Ily6nunpoBaHHble cepBepbl 6a3 AaHHbIX
Active-Active KnactepmnsoBaHHas cepBepHas CTPYKTypa
KOMMOHEHTHI C ropsyen 3aMeHOU
[lybnnpoBaHHas cuctema nuTaHums
NHTerpmnpoBaHHbIn cTek M0 u firmware

‘ l[',)’611I/I|fJOB.‘r.IHHbIe ceTeBbleé KOMIMOHEHTDbI
JlybnnpoBaHHble CETEBbIE KOMMYTATOPbl U COEANHEHUS

KnneHtcknim poctyn yepes aybampoBaHHble ceTeBble IMHKM bonded
networks

NHTerpmupoBaHHbin cTek MO u firmware

* JNly6naupoBaHHOE XpaHUAULLE AaHHbIX
3epKannmpoBaHMe AaHHbIX MeXay cepBepaMm XpaHeHUS
[lybnnpoBaHHble KaHanbl BBOAA-BbIBOAA
NHTerpmpoBaHHbIn cTek N0 u firmware
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Ormmnung Exadata X8 (InfiniBand) u Exadata X8 M

Exadata X8 (IB)

Database Server Specifications

InfiniBand 4X QDR (40Gb/s)
HCA Xen Virtualization

Unified Network Technology

InfiniBand (QDR — 40Gbps)

Storage Servers

8

Exadata X8 HC, EF, and XT
InfiniBand 4X QDR (40Gb/s) HCA

Copyright © 2019 Oracle and/or its affiliates.

Exadata X8M

Database Server Specifications
*  QSFP28 100GbE RDMA Ethernet Card
*  KVM Virtualization

Unified RDMA Network Fabric
RDMA over Converged Ethernet (RoCE) 100GbE

Storage Servers

* Exadata X8-2 HC / EF Storage Server

QSFP28 100GbE RDMA Ethernet Card

128 GB Intel® Optane™ DC Persistent Memory Modules
* Exadata X8-2 XT Storage Server

QSFP28 100GbE RDMA Ethernet Card




MaCHITa6I/IpyeMOCTb OT Elghth Rack

Quarter =
Elastlc

Multi-Rack

* HaunHasa ¢ 2 cepsepoB B/l n 3 cepBepoB XpaHeHus
- Jlob6aenada cepsepa b n XpaHeHUs no meHe Heo6XoAMMOCTH /

- Wcnonb3ya Oracle Exadata Configuration Assistant (OECA) ansa KOHJoUrypupoBaHus
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http://www.oracle.com/technetwork/database/exadata/oeca-download-2817713.html
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* X8M-2 ncnonbadyet x86 2-socket cepsepbl b/l
* Hawnbonee pacnpoctaHeHHas Exadata
* [octynHa ot Eighth Rack n Quarter Rack go.....
X8M-8 ncnonb3yet x86 8-socket cepepbl B
* [JloctynHa ot Half Rack v go .....
* Higher-end configuration
* Larger SMP nodes
* More memory il

* Well suited for high-end OLTP workloads, large scale consolidation
memory intensive workloads, and multi-rack data warehouses

* VlpeHTnyHble cepBepbixpaHeHs 1 CeTeBad CTpyKTypa & RDMA
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Exadata X8 M-2 Database Server plus Network Fabric
24-core “Cascade Lake” CPUs with up to 1.5TB of Memory

Processors 2 Twenty-four-Core Intel® Xeon® 8260 Processors (2.4 GHz)

DDR4 Memory 384 GB (12x 32 GB)/ 768 GB (12 x 64 GB) — Expandable to 1.5 TB (24 x 64
GB) via memory kit

Local Disks 4 x 1.2 TB 10K RPM SAS Disks (Hot-Swappable)

Disk Controller Disk Controller HBA with 2 GB Cache — No More batteries

Network 2 x QSFP28 100G RDMA Ethernet Card Ports (PCle 3.0) — All Ports Active

2 X 10G Base-T Ethernet Ports OR 2 x 10G/25G Ethernet SFP28 Ports LAN on
Motherboard (LOM) based on the Broadcom Limited BCM57417 NetXtreme-E

10G/25G RDMA Ethernet Controller

2 x 10G/25G Ethernet SFP28 Ports Add in Card (AIC) based on the Broadcom

Limited BCM57414 NetXtreme-E 10G/25G RDMA Ethernet Controller

Click for Port Details

Remote Management | 1 Ethernet port (ILOM) @ é:fii;ﬂ_iﬁ_;ﬁq‘—

1 Ethernet Port (HOST) s B

Power Supplies Redundant Hot-Swappable power supplies and fans

11 Copyright © 2019 Oracle and/or its affiliates. E




Exadata X8 M-8 Database Server plus Network Fabric
24-core “Cascade Lake” CPUs with up to 6TB of Memory

Processors 8 Twenty-four-Core Intel® Xeon® 8268 Processors (2.9 GHz)

DDR4 Memory 3 TB (48 x 64 GB) — Expandable to 12 TB (96 x 64 GB) via memory kit
Local Disks 2 x 6.4 TB 2.5-inch Flash Accelerator F640 PCle Cards (Hot-Pluggable)
Disk Controller Disk Controller HBA with 2 GB Cache — No More batteries

Network 8 x QSFP28 100G RDMA Ethernet Card Ports (PCle 3.0) — All Ports Active

8 x 10GbE Base-T Ethernet Ports (2 Quad-port Intel Corporation Ethernet
Connection X722 for 10GBASE-T)—One used for Host ADMIN

8 x 10G/25G Ethernet SFP28 Ports Add in Cards (AIC) based on the Broadcom
Limited BCM57414 NetXtreme-E 10G/25G RDMA Ethernet Controller
Click for Port Details

Remote Management | 1 Ethernet port (ILOM)

Power Supplies Redundant Hot-Swappable power supplies and fans

12 Copyright © 2019 Oracle and/or its affiliates.




Tpu Ta cepBepoB XpaHEHUA

X8M-2 Extreme Flash (EF)
Storage Server

Industry Leading I/O Performance

All Flash, Scale-out, Highly Available,
RDMA Connected Smart Storage

12 x 128 GB Persistent Memory Modules

8 x 6.4 TB F640 PCle rear-mounted
flash cards per storage server—"Hot
Plug” Replaceable

State-of-the-art NVMe interface
optimized for low-overheard

No flash cache misses, so predictably
low flash response times

ke

: il |
l!—-——-__ B
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X8M-2 High Capacity (HC)
Storage Server

X8M-2 Extended (XT)
Storage Server

More Flash, Higher Performance * Long Term / Archive Storage Solution

Tiered, Scale-out, Highly Available, RDMA
Connected Smart Storage

12 x 128 GB Persistent Memory Modules

Tiered, Scale-out, Highly Available,
RDMA Connected Smart Storage

12 front mounted 14 TB High Capacity
Disks

12 front mounted 14 TB High Capacity

Disks

J 3192 TB per Rack

4 x 6.4 TB F640 PCle rear-mounted flash
cards per storage server—"Hot Plug”
Replaceable

State-of-the-art NVMe interface optimized
for low-overheard

Smart Flash Cache intelligently manages
flash
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Exadata X8-2 EF Storage Server plus Network Fabric

16-core “Cascade Lake” CPUs, PMEM, NVMe Flash Cards, No Spinning
Drive

Processors 2 Sixteen-Core Intel® Xeon® 5218 Processors (2.3 GHz)

DDR4 Memory 192 GB (12 x 16 GB)

Persistent Memory | 1.5 TB (12 x 128 GB)

Drives 8 x 6.4 TB 2.5-inch Flash Accelerator F640 PCle Drives Non Volatile

Memory Express (NVMe) protocol
2 x 240 GB M.2 Drives performing Boot and Rescue Functions—No More
USBs

Network 2 X QSFP28 100G RDMA Ethernet Card Ports (PCle 3.0) — All Ports Active
Embedded Gigabit Ethernet Ports for management connectivity

Remote Management | 1 x Ethernet port (ILOM)
1 x Ethernet Port (HOST)

Power Supplies Redundant Hot-Swappable power suppliesis

14 Copyright © 2019 Oracle and/or its affiliates.




e —— S S
Exadata X8-2 HC Storage Server plus Network Fabric
New 16-core “Cascade Lake” CPUs, PMEM, NVMe Flash Cards

Processors 2 Sixteen-Core Intel® Xeon® 5218 Processors (2.3 Ghz)
DDR4 Memory 192 GB (12 x 16 GB)
Persistent Memory | 1.5 TB (12 x 128 GB)
Flash 4 x 6.4 TB Flash Accelerator F640 PCle Card
Non Volatile Memory Express (NVMe) protocol
Disk Controller Disk Controller HBA with 2 GB Cache - No more batteries
Network 2 X QSFP28 100G RDMA Ethernet Card Ports (PCle 3.0) — All Ports Active

Embedded Gigabit Ethernet Ports for management connectivity

Remote Management 1 x Ethernet port (ILOM)
1 x Ethernet Port (HOST)

Power Supplies Redundant Hot-Swappable power supplies a%

15 Copyright © 2019 Oracle and/or its affiliates. E
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Exadata X8-2 XT Storage Server plus Network Fabric
16-core “Cascade Lake” CPU

Processors 1 Sixteen-Core Intel® Xeon® 5218 Processor (2.3 GHz)

DDR4 Memory 96 GB (6 x 16 GB)

Disk Controller Disk Controller HBA with 2 GB Cache

Network 2 QSFP28 100G RDMA Ethernet Card Ports (PCle 3.0) — All Ports Active

Embedded Gigabit Ethernet Ports for management connectivity

Remote Management 1 x Ethernet port (ILOM)
1 x Ethernet Port (HOST)

Power Supplies Redundant Hot-Swappable power supplies arg

16 Copyright © 2019 Oracle and/or its affiliates. E
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Exadata X8-2 Eighth Rack Storage Server HC plus

o
Network Fabric
Processors 2 Sixteen-Core Intel® Xeon® 5218 Processors (2.3 GHz), 16 cores enabled
DDR4 Memory 192 GB (12 x 16 GB)
Persistent Memory | 1.5 TB (12 x 128 GB)
Flash 2 X 6.4 TB Flash Accelerator F640 PCle Card
Non Volatile Memory Express (NVMe) protocol
Disk Controller Disk Controller HBA with 2 GB Cache - No more batteries
Network 2 X QSFP28 100G RDMA Ethernet Card Ports (PCle 3.0) — All Ports Active
Embedded Gigabit Ethernet Ports for management connectivity
Remote Management 1 x Ethernet port (ILOM) o ————
1 x Ethernet Port (HOST)
Power Supplies Redundant Hot-Swappable power supplies ancr#=" """,
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Exadata ucnosnmayer
cOasilaHCUPOBAHHBIE, HO
CTaH/IAPTHBIE allllapaTHBIE
KOMIIOHEHTHI.

YTo Ke 1mo3BoJideT
JIEMOHCTPHUPOBATH
BBIZIAIOIIECS PE3YIbTATHI ? _




Exadata X8M
KJIIOUEeBbIE OTJIMYMNS :

- DHeproHe3aBUCHUMAasI

nmamats (PMEM)
- RDMA over Convergered

Ethernet ( RoCE)

19 Copyright © 2019 Oracle and/or its affiliates.
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JdHeproue3zapucumas Ilamsars (PMEM)

OHeproHe3aBrcMad NamMsaTb
* OBBEM, NPOUN3BOAUTENIBHOCTL 1 CTOMMOCTb Mexxay DRAM 1 Onaiwu

Intel® Optane™ DC Persistent Memory:
« (CKkopocTb 0bMmeHa cpasHimva ¢ DRAM
e OHEProHE3aBNCUMOCTbL B OoT/in4nn oT DRAM

- PasmelleHrne B PMEM Hambonee ropsaymx gaHHbIX 1 Ux
nepemelleHne Ha Flash/HDD no cneuyansHomy
asIroOPUTMY

Higher Cost Per GB

- VcnonbsoBaHne PMEM Application Mode m

20 Copyright © 2019 Oracle and/or its affiliates.




100GbE Ethernet Port 1
100GbE Ethernet Port 2

CepBepbl BEpXHeEN

NoMoBUHbI WKada CepBepbl BepxHei

NONOBUHbBI LWKaa v
Kaxabiy cepBep nmeert

AyonnpoBaHHbIe
NOAK/MIOYEHNA

11 36-port Upper Leaf

100GbE Ethernet Port 1 100GbE Ethernet Port 2

CepBepbl HWXHel
NnosI0oBUHbLI WKada

CepBepbl HWXKHel
NOSI0BUHBI LWKadga

21 Copyright © 2019 Oracle and/or its affiliates. E




LEe 0 et RRRUTN T GEAERT s -y v
RDMA Network Fabric

*  Unified RoCE Network Fabric

* Storage Network
* RAC Cluster Interconnect
* External Connectivity (optional)

* High Performance, Low Latency Network
¢ 200 GbE bandwidth per link (100 GbE each direction)
*  SAN-like Efficiency (Zero copy, buffer reservation)
*  Simple manageability like IP network

* Protocols
* Zero-copy Zero-loss Database Communication Protocol (ZDP RDSv3) Used by Database
* Low CPU overhead (Transfer multiple GB/s with 2% CPU usage)
* Internet Protocol over InfiniBand (IPolB)
* Looks like normal Ethernet to host software (tcp/ip, udp, http, ssh,...)

22 Copyright © 2019 Oracle and/or its affiliates. E




Hcnonp3oBanue Exadata RDMA niist moBblIlieHUs TPOXU3BOAUTEILHOCTH

* Remote Direct Memory Access (RDMA) npenoctaBisieT KOMMObIOTEPY AOCTYN K NaMATU
LIPYroro KoMnboTeEPa MUHYSA C10U ONEPALMOHHOMN CUCTEMBI

— CeTeBOM KOHTPOJIJIEP UMEET NMPSIMON AOCTYMN YTEHMS/3aNMUCKU AAHHbIX B MaMSATU C O4EHb HU3KUMU
3aJlepXKKaMu

°* RDMA - BCTpo€eHHas YyacTb BbICOKOMPOU3BOAUTENBHOM apXUTEKTYpPbl Exadata:

— BbIicOKasg nponycKkHas cnocobHoOCTb ¢ HM3KOM Harpy3skou Ha CPU ansa nepepayun
60nbLWMX 06BEMOB AaHHbIX

— YHUKanbHbIN npoToKon Direct-to-Wire ana mexxysnosoro onoseweHus OLTP (3-x
KpaTHOE YCKOpeHUe)

— YHUKanbHbIN NpoTokos RDMA ana koopAuHaUMM MEXKY3/10BbIX TPaH3aKLU U
—[pamMoun goctyn K gaHHbIM B PMEM cepBepoB XpBHEHUSA

— CBepxHU3KUe 3aaepxKku 3anucn database logs B sHeproHesasucucyto namsatb CX/

23 Copyright © 2019 Oracle and/or its affiliates.
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Exadata X8M : RoCE + PMEM

OnNTMN3NPOBaHHOE 1CMNOob30BaHVE Onist CYB/[] sHeproHe3aBnCMMON NaMATH

= e CYB/ ncnonbsyet RDMA ona obmeHa gaHHbimyi B PMEM
roC 4 Ha cepBepax CX/[]

B 10x Hwxe 3anepxku: MeHee 19 usec onga 8K uteHuin B

-y PMEM aBTOmMaT4eckyn 0OgHOBPEMEHHO NCMOb3YEeTCA OJ1S

MHOXecTBa b/f] Ha Exadata
Icnonbayetcs kak KOLL ong cambix “ropaunx” gaHHbIX YBesMyBag

Hot m CKOPOCTb 00PabOTKMN B LECATKM pa3
warm (TR Exadata CX[] Cepepbl npo3padyHo godasnsaotr PMEM
Yckoputenb HdaHHbIX nepen dpaatl naMaThro
7 B 2.5x pasa 6onblue |[OPS yem Ha npegplayLLmx cxemax — 16
Cold MunnnoHos IOPS

24 Copyright © 2019 Oracle and/or its affiliates.




Exadata X8M : RoCE + PMEM

CokpalneHve BpeMeHHU BbINOJIHEHUS 3aMMCH B
RDMA KYPHAJILHBIN (parjl KPpUTUYHO IS

npousBoauTeabHoctu OLTP

bbicTpas 3anmck redo = ObICTPbIM OTKMK B

3anncb B XKYPHaJIbl YCKOPSETCA B pasbl

JTtobble 3a0€epP>XKKK 3arnmcyt MOMyT Bbi3bIBaTb KackagHble
OXKMOaHVA MHOXKECTBa CECCUI

Flush
Later to

' Flashibisk  3epKaJimpoBaHne fanubix PMEM

[anHble B PMEM zepkanvpytotca CYB mexay
cepBepammn XpaHeHns (CXL), 4To NCKIIKYaET NOTEPHO
LLeSIOCTHOCTW JaHHbIX MPU OTKIKOYEHN OOHOIO U3
cepBepoB CX/[]

25 Copyright © 2019 Oracle and/or its affiliates.




Exadata X8M RoCE — IIpuopure3auusa oOmMeHa

* Anroputmsbl CYB]l ang npunoputesaumm oomMeHa

Network Switch
— cKknrouyeHmne 3agepxeKk anda AaHHbIX C BbICOKUM MNMPUOPUTETOM CO

Per Class.of Service CTOPOHbI APYroro Tuna oomMeHa
Transmit Buffers

— Mpumepsbl Low latency aaHHbIx: cluster heartbeat, transaction commit,
cache fusion

— HunskonpuopuTteTHble onepauun: backup, reporting, batch

_ * RoCE Class of Service (CoS)

— ObecnebleHne HE3aBUCMMOCTU NEPECHIZIKU MAKETOB MO HECKOJIbKUM
KaHasiaM, C MPUCBOEHUEM KaXX0My cBoero bydepa

* Exadata aBTomMatnyeckmn ontummnsmnpyet oomeH CYB/,
NCNOoNb3ya NOAUTUKU COS

26 Copyright © 2019 Oracle and/or its affiliates.



3aBHUCHUMOCTb IpousBoauTeabHOCTH Exadata ot Bepcuii 110

Compute Server

rmiE = e T * DB 19 (Bkntoyas Gl 19) + Exadata System SW 19.3 ¢
RoC% RDMA BKIOYeHHbIM PMEMCache
Log Write

— JlaTeHTHOCTb ~ 19usec

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

— ~100 usec
Flush * be3 ncnonbsosaHmna PMEMCache
Later to
'\ Flash/Disk — ~200 usec

Warm m ‘,
Cold <

27 Copyright © 2019 Oracle and/or its affiliates.
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Exadata yHHKaJIbHO ontumusupyer OLTP

H@p@HOBbIG TCXHOJIOI'MU, HACTPOCHHLIC IJIXA MACCUPOBAHHOI'O

npou3BOJILHOTO I/O ¢ npenckazyeMon HU3KOM 3aep>KKOM Exadata DB Chuster
ropu3oHTanbHO MacwTtabupyemaa CXL FEmPEETE T
PMEM & PCle NVMe Flash N5

CeTtb 100GbE

Smart Flash Logging
OLTP Cache Ha CX[], Internal
H 6 5 Network
CIIPEPLIBHBIC MOHUTOPUHI 1 OOHAPYKEHUE COOCB KOMIIOHCHT RDMA

ABTOoMaTn4eckoe obHapy>xeHne cboeB 6e3 TanmayTa
[MepeHanpaBneHue I/O co cboALlero ycTpomcTea B 40N CEKYHAObI

HcknrodeHne y3Kkux MECT B KOOpIMHaXKnu Kiaacrepa b/l 2 Va7 ey Vieal E08
Direct-To-Wire npotokon — obmeH OLTP mexny cepsepamum B 3 =N Faew | e | Sl
pasa 6bicTpel T
Smart Fusion Block Transfer ncknwo4vaet oxxunpaanma 3anucu redo AT MW
npuv nepegade Mmexxay ysnamu -

[TlpoTokon RDMA ona koopgnHaumm TpaH3akuumn mexxay ysnamu Exadata Storage

Server

28 Copyright © 2019 Oracle and/or its affiliates.
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Exadata YHUKAJIbHO ONTUMU3UPYET AHATIUTUKY
Smart Scan (SQL Offload)

NHTEHCMBHAaA obpaboTka AaHHbIX™ BbinosiHAeTcA Ha CX[, cHuXXanA
Harpy3ky Ha kaHanbl u LIPY cepsepos CYB/[]

X &he 0

Smart Scan (SQL Offload)
aKTUBHbIE JaHHble coxpaHAtTcA Ha 6bicTpbix PCI Flash, Exadata Database Server
HeaKTuBHble — Ha Hepgoporux HDD e R =l ST
Storage Indexes SaL
NCKMOYaloT HepeneBaHTHbIM onA SQL 3anpoca obmeH IMC
[l
Hybrid Columnar Compression (HCC) ,.'_:;__*- :} T I
NOKOJIOHOYHOE cxaTue BbinoniHAeTcA Ha CX]1, 3KOHOMA e
NPOCTPaHCTBO, 0BMEH 1 yCKOopAA aHanuTndeckne SQL HeclMor

In-Memory Columnar (IMC)
ncnonb3yet ana onuun In-Memory CYB[1 Flash CX[,

* Bkoyaa gnmtensHble SQL 3anpocskl, pe3epBHbIe KONUK, gewmndpoBaHme, prperauuio, data mining




e S S
Exadata vs TpaguiiionHas apxuTekTypa

OLTP Read
OpHa cTtonka X8M vs CX/[] » 16 M
EMC 300 290 us
14
PowerMax all-flash 250 15x Lower 3.2x More
” Latency —° IOPS
— 7.4X BbllLIE CKaHWPOBaHNe £7% Sio
O —
— 3.2x 6onblue IOPS B1s0 Es
5 &
— 15X HMXe 3a0epPXKKN = o °
4
[Mpou3BoOANTENBHOCTD v
Exadata macwTtabupyetcs 0
npu no6aBAEHUN CTOEK 1 Rack EMC  1Rack 1Rack EMC 1 Rack
PowerMax Exadata PowerMax Exadata
8000 X8M 8000 X8M
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Exadata vs AWS & Azure

AWS vs Exadata Azure vs Exadata

1200 2000
y 1800
1000 1600
800 1400
50x Lower 1200 100x Lower

600 Latency 1000 Latency
800
400 600
200 400

O AWS RDS Exadata . Azure SQL Exadata
H Series 1 H Series 1

|O Latency
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32

BupryanbHbie Mmaimibl Exadata X8M

» HoBbI runepsusop - KVM

e » Type 2 runepsun3op B Aape Linux ¢ ynyylieHHOW Npon3BoaUTENbHOCTbIO

- = * BM unsonupytotr CPU/namsitb 1 aIMUHUCTPUPOBAHME A1 PA3/IMYHbIX Harpy3okK
e XOCTUHTI, 06naKo, KoOHcoMaauunsa mexay otaenamu, test/dev, He-B/J] n

——t MPUIOXEHNA CTOPOHHUX NPon3BoanTeNnen

S  [logaepxxmnBaeTcsa MHOXECTBO K/lacTepoB B cepBepax (Hanp., ang SAP)

eemsss= <« BM Ha Exadata obecne4unBaloT Npon3BoANTENIbHOCTb 6/1M3KYI0 “TrosioMmy” Xxenesy
 CYBA I/O npét HanpsaAmMyto K BbiIcOkockopocTHoMy RDMA Network

p——— Fabric MnHya rmnepsunsop

L N 9

v 4w KOMOUMHUMpPYeTCA ¢ ceTbto Exadata v npuoputesaymen /O anga AoCTUXKEHUS

LI i == () aln

=& &=  YHMKaNbHOW M30/1AL MK BO BCEM CTEKE

s’ A8 = . Trusted Partitions No3BO/SAOT OrpaHUiYnBaTh JNLLEH3MPOBaHME
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Exadata: Virtual Local Area Network

*  CHWXKeHMe KoM4ecTBa 3aHUMaeMbIX MOPTOB
KOMMYTaTOPOB

A A
*  OEDA nopogep»xuBaeT co3gaHue BUPTYasibHbIX .I l
ceten B cetu yrpasneHud, [LOM, knneHTckom /

CETN N CETU PE3EPBHOIO KOMMPOBAHNA

*  VLAN tagging TpebyeTtcs npv NoOKIFOYEHNN K
UL DL LI L1
HECKOJTbKM KOMMYTaTOPam 00 0O 00 00

* [lopoepxxka QoS Mexay ceTbto disaster
recovery network v KIMeHTCKUMN CETAMMU

*  VLAN tagging pasgenset KIIMEHTCKNE CETU
BUPTYas1IbHbIX MaLLVH
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Client VLAN Support

*  ObgzarenbHoe aybnnpoBaHne VLAN ( bond )

*  CeTn Pe3epBHOro KOMMPOBaAHUE U KIIMEHTCKOrO OOCTYyNa OOJIKHbI
MMEeTb pasnnyHble tagged VLAN, HO MOryT MCNoJ1Ib30BaTh OOHU U
Te >Xe NopThl

* |Pv6 VLAN Exadata Storage Server nooaep>XXmMBaeTcst TOSIbKO 15
CeTV yrnpaB/eHUd

*  BupTtyanbHas kKoHdurypauma He nogaep>xmBaet |IPve VLANS
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vivavxa

Exadata :

JKCILIyaTalua u
JTOCTYITHOCTD JAaHHBIX

dSVEV.LvVa SNOWONOLNY
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PesepBHOe konmupoBaHue Exadata ©

Database Backup
Cloud Service

* Offsite Storage
* Low Cost

Storage Expansion Rack and X8-2 Extended (XT)
* Fastest Backup and Restore Public

* ILM Historical Archive Network
' » Second Disk Group
* Expansion of DATA

InfiniBand

Network '_:_.I\/Iediaierver

(11

T
LLRAtRLREL LS

Fiber Channel
SAN

IB,10GigE, or 25GigE

-
o
=
=
-

=
-

Fiber Channel
SAN

10gigE or 25GigkE

Recovery Appliance
* Delta Push & Backup Validation
* Incremental Forever

. * Zero Data Loss Recoverability

Tape library
* Offsite Backups

* Vaulting
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e S S
Automatic Service Request (ASR)

ABTOMAaTVYECKOE 3aBeeHVe 3adBOK (SR) B cny»xb6e noaaep»xku
Oracle npy BOBHMKHOBEHWI annapaHbiXx COOEB, TakMX Kak OLLUMOKK Ha

HakonuTenax ( flash & hdd ), namaTtn, npoueccopax, 61okax NTaHUS,
BEHTUIATOPAX U T.[4.

MexaHr3am ASR MOXXET paboTaTb COBMECTHO C APYrMM CUCTEMAaMU

ornoBeLleHna 0 cbosix ( Takmx kak SMTP, SNMP 1 T.4. ) n He aBngeTcs
X 3aMEHOW
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Exadata X8-2 “Do-Not-Service” LED on Storage Servers

. . . . , @O e Q.3 J| Q.3
"Application Driven” indicator re s ||| - g;l 5
- .
(= L @ e I ——
TOP 1 0.3
— on o
. o |
Q@ e = /| —
PS Eﬁg .
i g_ § Q.3
oK lf o N
fS ' SP =
ggn"dﬁ:TE * HaumHas ¢ Bepcum Exadata X7 : 0ng npefoTBpaLleHns OLLMOKI BbIKITIOHYEHNS
cepBepa CX[ paspaboTaH AONONHUTEbHbIVM MHOMKATOP NOKa3blBaloLUNA
o |
BO3MOXXHOCTb 6€30MacHOro BbIK/1H0OUEHUSA
Close Up View *  ABTOMAaTUYECKN BKIIKOHAETCS MPU CHYDKEHUN N3OBITOYHOCTU, YTOObI MPOHMOPMNPOBATL
adMVHUCTPAaToPa U CEPBUCHOMO MHXEHEPa O HEBO3MOXKHOCTU BbIK/THOYEHWST CepBepa
XpPaHEHNS
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http://docs.oracle.com/cd/E80920_01/DBMSO/exadata-whatsnew.htm#DBMSO21849

/ero Downtime Software Maintenance
Rolling Software Update Support

Component to Update How to Mitigate Impact and Risk

Rolling Gl / DB updates with Fleet Patching and Provisioning
Database / Grid Infrastructure Application Continuous Availability
Data Guard Standby First

Rolling Database Server updates
Exadata Database Server Application Continuous Availability and RHPhelper
Data Guard Standby First

Rolling Storage Server updates
Exadata Storage Server ASM HIGH redundancy
Data Guard Standby First

Rolling switch updates

Exadata switch Data Guard Standby First
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Reduce Risk and Downtime with Data Guard
Data Guard Standby First Patching (MOS 1265700.1)

Standby First Patching Steps

1. Update software on Site B

: (Standby)
DB Dictionary DB Dictionary 2. Testnew software
GIDB Home Data Guard GIIDB Home 3. Switchover (optional)
: Exa Dbnode : Exa Dbnode 4. Update software on Site A
: Exa Storage : Exa Storage 5. Run SQL portion of RU on
Primary databases
Exa Switches Exa Switches
i

40 Copyright © 2019 Oracle and/or its affiliates.



Croumoctp Exadata X8M

CneupanbHasa ueHa ong Exadata X8M

Exadata X8M byaet noctaBnatbes ¢ cetbto RoOCE RDMA n ¢
NoJiHbIM KoMrnektoM PMEM 6e3 yBenmyeHnsa CtTommocT

1.5 Tb PMEM Ha kavxgbin cepep CXI Exadata

21 Tb PMEM Ha nonHyto CTaHOaPTHYKO CTOVKY

Exadata X8 (InfiniBand) byoeT npogosmkartb

[MOCTABJIATbCH

119 3aKa34KOB pacLUMPAOLLIMX CcyLLecTBYOLLMe Exadata
[119 3aKa34MKoB, KOTOPbIE HY)XOAOTCs B cepTudukaumm X8M
[0 €€ VCrosIb30BaHUS
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