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Safe Harbor Statement

The following is intended to outline our general product direction. It is intended for
information purposes only, and may not be incorporated into any contract. It is not a
commitment to deliver any material, code, or functionality, and should not be relied upon
in making purchasing decisions. The development, release, timing, and pricing of any
features or functionality described for Oracle’s products may change and remains at the
sole discretion of Oracle Corporation.
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Program Agenda

E» Oracle Maximum Availability Architecture
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Oracle MAA Reference Architectures
Align Oracle Capabilities with Customer Service Level Requirements
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Oracle Maximum Availability Architecture (MAA)
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— Backup to disk, tape or cloud

ORACLE

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




Program Agenda

E» 19c RAC Stack
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RAC New Features
Co-location Tag for Client Routing
Dynamic Services Fallback Option
RAC Resource Runtime Management
Optional Install for the Grid Infrastructure Management Repository
Desupport

Oracle Streams Oracle Stream FEH#EEE->GoldenGate
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Clusterware New Feature

Provide an Alternate Network for Oracle Clusterware

SRVCTL Changes for Oracle Clusterware 19c

Zero-downtime Oracle Grid Infrastructure Patching

Rapid Home Provisioning Name Change

Zero-Downtime Oracle Grid Infrastructure Patching Using Fleet Patching and Provisioning

Automated Transaction Draining for Oracle Grid Infrastructure Upgrades

Oracle Restart Patching and Upgrading

Support the Specification of TLS Ciphers Using CRSCTL

Support for Dry-Run Validation of Oracle Clusterware Upgrade
Deprecation

Deprecation of Addnode Script

Deprecation of clone.pl Script

Desupported

Leaf Nodes in Flex Cluster Architecture

private £18% publicT#i5t(3R)
Srvctl IY> FOERE(R)

w/Fleet Patching and Provisioning
w/Fleet Patching and Provisioning
w/Fleet Patching and Provisioning
w/Fleet Patching and Provisioning
w/Fleet Patching and Provisioning
w/Fleet Patching and Provisioning

w/Fleet Patching and Provisioning

ORACLE
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ASM New Feature

Flushing the password file metadata
Automatic block corruption recovery with the CONTENT.CHECK disk group attribute
New and updated ASMCMD commands
Support for Parity Protected Files
Deprecation of the password option with the ASMCMD pwcreate command
ACFS/ADVM New Feature

Added support for the Oracle ACFS accelerator volume on Windows and AIX

Enhancements for Oracle ACFS acfsutil commands and views, providing more detailed
output for diagnosis and analysis.

Support for running the Oracle ACFS fsck command online (Linux)

Oracle ACFS Replication Improvements

ORACLE
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AHF New Feature

Orachk & EXAChk (18.2.0 - 18.4.0)
TFA (18.1.1 - 18.4.1)

GDS New Feature
Multiple Table Family Support for System-Managed Sharding
GSMROOTUSER

1t New Feature

Application Continuity for Java: New States Management

Application Continuity for Java: Declarative Request Demarcation

ORACLE
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19c¢ Grid Infrastructure & RAC Installation
R12.2DE A FIEE K

* RACA12AN =232 14 (12.2.0.1)

https://www.oracle.com/technetwork/jp/database/enterprise-edition/documentation/racdb12201-inst-linux-x64-3795525-ja.pdf

- 19c¢ GI Installation Guide

https://docs-stage.oracle.com/en/database/oracle/oracle-database/19/cwlin/index.html

#FREEE: Oracle Database 19.0.0.0.0

. ] - O T
« B7h—hOS : Oracle Linux (& OL7 15 =
https://support.oracle.com/ Oracie Database 19.0.0.0.08HEREDET.
Supported Oracle Linux 7 Distributions for x86-64 Ba—v &P UroossE
Use the following information to check supported Oracle Linux 7 distributions: BEREONS UL —Z)(—Ta 08

7 AR —F 2 - A7 A (1EE)
Linux x86-64 1){—=*3 > (Oracle Linux 7)

Supported Red Hat Enterprise Linux 7 Distributions for x86-64
Use the following information to check supported Red Hat Enterprise Linux 7 distributions:

Q BSEIER: Oracle Real Application Clusters 19.0.0.0.0, RAC One Nede 19.0.0.0.0

Supported SUSE Linux Enterprise Server 12 Distributions for x86-64
Use the following information to check supported SUSE Linux Enterprise Server 12 distributions:

Installing Operating System Packages
Learn how to install the latest version of your Oracle Linux and SUSE Linux Enterprise Server operating system packages listed earlier.

ORACLE
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https://www.oracle.com/technetwork/jp/database/enterprise-edition/documentation/racdb12201-inst-linux-x64-3795525-ja.pdf
https://docs-stage.oracle.com/en/database/oracle/oracle-database/19/cwlin/index.html
https://support.oracle.com/
https://docs-stage.oracle.com/en/database/oracle/oracle-database/19/cwlin/supported-oracle-linux-7-distributions-for-x86-64.html#GUID-3E82890D-2552-4924-B458-70FFF02315F7
https://docs-stage.oracle.com/en/database/oracle/oracle-database/19/cwlin/supported-red-hat-enterprise-linux-7-distributions-for-x86-64.html#GUID-2E11B561-6587-4789-A583-2E33D705E498
https://docs-stage.oracle.com/en/database/oracle/oracle-database/19/cwlin/supported-suse-linux-enterprise-server-12-distributions-for-x86-64.html#GUID-8BF62362-685D-4B7C-BD6F-094D53C76900
https://docs-stage.oracle.com/en/database/oracle/oracle-database/19/cwlin/installing-operating-system-packages.html#GUID-1AE7031F-AABD-4049-87DC-99112C9D82EE
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RAC Fhite 19.3

Co-location Tag for Client Routing

-
~ -
-~ -

srvl = Srvz2 =
(DESCRIPTION= (DESCRIPTION=
(ADDRESS_LIST= (ADDRESS_LIST=
(ADDRESS=...) (ADDRESS=...)
(ADDRESS=...)) (ADDRESS=...))

(CONNECT DATA=
(SERVICE NAME=srv)))

(CONNECT DATA=
(SERVICE NAME=sSrv)
(COLOCATION TAG=abc)))

BIUY—ER(3EHTI 25 —ATH. COLOCATION_TAG
EETHCLICEST, A~ R BRI A e E
DBBNTEERD (HIIZE)
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RAC Fht%EE - EEROBISZHESR 19.3

Co-location Tag for Client Routing

———
- ~~

Stark S - ™ //’ ﬂ ‘\\ Captain
I 1 I =
QORCL193 PDB1 . am L ol } QORCL193 PDBI1CT
M- - ~~.§=~~ RN AN
ORCL193 PDB1 = er o SEIzeal oo #10 INST ID USERNAME COUNT (USERNAME)
(DESCRIPTION= 10 TNSIIISeel N T mmmmmmmmmm mmmmmmmmmom mmmmmmm oo
(ADDRESS LIST= B 2 STARK 7
(ADDRESS=...) \’===N 1 STARK 3
(ADDRESS=...))

— 1 CAPTAIN (10}

[ SFV | }
\ I )/ \ K ),
(CONNECT DATA= ui o
(SERVICE_NAME=PDB1) ) )
ORCL1931 ORCL1932

ORCL193 PDBICT = : -

(DESCRIPTION=
(ADDRESS LIST= ARV XLCEFD
(ADDRESS=...)

(ADDRESS=...))
(CONNECT DATA=
(SERVICE NAME=PDB1)
(COLOCATION_ TAG=cap)) )

ORACLE
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RAC Fhite 19.3

Dynamic Services Fallback Option

ool
Available am
OI‘ \\\~”s
Preferred TN
f Vg
' s=:1

Available ‘
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Available F/zld Preferred B14%
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RAC #i%ae

Optional Install for the Grid Infrastructure Management Repository

The data contained in the GIMR is the basis for preventative diagnostics based on applied Machine Learning

and can help to increase the availability of Oracle Real Application Clusters (Oracle RAC) databases.

« Real time performance data that Cluster Health Monitor collects

« Fault, diagnosis, and metric data that Cluster Health Advisor collects
« Cluster-wide events about all resources that Oracle Clusterware collects
« Workload performance and CPU architecture data that Quality of Service Management (QoS) collects

« Metadata required for Oracle Fleet Patching and Provisioning

https://docs-stage.oracle.com/en/database/oracle/oracle-database/19/racad/changes-in-this-release-for-oracle-
real-application—-clusters—-administration-and-deployment—-quide.html#GUID-BB665D9F-A5C3-4672-BBE4-51AF2804C76E

ORACLE

EERFNZ2T7ILNBDIRE
19¢ Tld Default T [{ERRUBWVIICEEINTLS
VERR I 2E. EEEDAHFRIEEENSER T3

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

19



RAC #i%ae

Optional Install for the Grid Infrastructure Management Repository

« 19c Grid Infrastructure & RAC Installation — GIMR(=MGMT)
GI 12> AN=IURERTAATTAX(DOVWT (MGMTZ{ER T BIER)

Redundancy Level DATA Disk Group | MGMT Disk Group Fleet Patching and Provisioning Total Storage
External 1GB éascr?r?ode beyond four: 5 GB 1GB 30GB
Normal 2 GB E:cr?r?ode beyond four: 5 GB 2 GB 60 GB
High/Flex/Extended |3 GB Baes beyond four: 5 G3 |3 GB 90 GB

Table 8-3 Minimum Available Space Requirements for Oracle Standalone Cluster

https://docs-stage.oracle.com/en/database/oracle/oracle-database/19/cwlin/oracle-clusterware-storage-space-requirements.html#GUID-
97FD5D40-A65B-4575-AD12-06C491AF3F41

ORACLE
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ASM Ftiae

ASMOD T —FR:EMEE “PARITY”

R12.2 ~ “Quota Group” R19 Redundancy “Parity”
_ XBEEHETIA-ITT
Write ,-===---ecccmmmmmc e ~. Write ,-—=——————mm e N
f 3 | |
i '% i i "] i
[ | 1 | I 1
b File Group(1) | l : '
1 I I I
I ~ BRAREEE T E | | PARITY <M |
R R 4 : ______ N
: (Co TS ——— ~ : : i ,'I \\‘ :
B il Groun(2) I : I S — > :
\__. ~ AT | ¥ \ Sez ¥
“Flex” Disk Group “Flex” Disk Group
File Group (CXJU CRBiSDEAHIREZ \'{74&&5?‘ —IREZFER
551335 NTE3 (Quota Group) SEFE(CESHAZ RV T —A(CU T, 18HNEEIRD

HIRE T —FREZz =BT 5
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ASM Ftiae

Parity Protected Files

XEEHLFTAIA-ITY _ _ -
~. File Group @ template ‘ARCHIVELOG' % Parity 1=:&1L

PTYO1 DG1 REDUNDANCY PARITY ARCHIVELOG
PTYO1 DG1 STRIPING COARSE ARCHIVELOG

File Group

ARCHIVELO

-> TSR SRR (EHY)
-> Ny Py TGRS — A SRR R

X fHEFIA

TLRILDEEF File Group (X Us%ET $FH. File Group (CEFNS file
type (template) ((E&TEIBFEEHE]EE

‘---------_,

https://docs—-stage.oracle.com/en/database/oracle/oracle-
database/19/ostmg/asm-files—-directories—-templates.html#GUID-9D43CESE-
AB31-47EB-BE30-813764BB40F5 (Table 5-1 File types supported by Oracle ASM)

ORACLE
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ASM Ftiae

Disk Group D%

ASMCA TXEZHRODisk Group OJONT1%=SHE

ASMBELP V25 Vb T 20 » FI—F ODBREDEE:PARITY - o x
F o4 R - FI—TFORMEOFE: PARITY 19c DR
Grid Infrastructure
=4
B - ASHOZ 41 (D)
E F—5 A ROEEME(6)
L, =S ADVMOD Z A (E)
=0 5
q 71 ROISEBIE(E)
E}_ EtEE
& r FALSE [«]
-0 ™ Jac 866
B T e FALSE
) s F e allnonsp
0 I e FALSE
[ e data
r FALSE
r 24.6h
r auto
i dynani B
EREEDIEET
4] 7 [ T»
~AJLTFH) BT

ORACLE

FLW2'0/){F "CONTENT.CHECK"

o=

Oracle ASM relocation process (rebalance, resync, or resilver)

detects corruptions during a data copy operation and performs
automatic block corruption recovery by replacing these corruptions
with an uncorrupted mirror copy if one is available.

ASMO B 24 : (D) 19.9.8.08.8
— 5 R—IAMOEHE: (6) 12.2.8.9.0
ADVMOD B HE : (F) 19.9.8.0.8
F o AOEEERE(E) |12 |[|ﬁm vl
EtER BtEE

[T |access control.enabled FALSE

[T laccess control.umask A6k

r cell.smart_scan_capable FALSE

I |cell.sparse_dg allnonsparse :
T Tcontent.check FALSE i
T~ “content.type  [data
[T |content_hardcheck.enabled FALSE

[T |failgroup_repair_time 24.8h

[ | idp.boundary auto

I |idp.type dynamic
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19c¢ Data Guard / Active Data Guard
Data Guard / Active Data Guard - EEXNSRIEDB

Oracle Instance

E\EEEShip 'NNN
REDO1

RED62.
ata Guard -> mount

D V4
Active Data Guard REDO3. i
-> Read Only

ORACLE

Standby

@© Update ’ EHERXEL. AT Active Data Guard (35
(B35 A1%BIC) natabase - ARICERZRIT L TERS EREDEAZRITURBNSE
@hS5h1%B | RUVIRRE IR TS5 T—H DR - S5 h A fE
DB Server TS S

|

u/l

REDOB‘./’/’
@FAAIICEEFAD
Storage oracLE JNEEEI:)

Primary

ORACLE

Copyright © 2019, Oracle and/or its affiliates. All rights reserved. | 27



19c¢ Data Guard / Active Data Guard
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19c Data Guard / Active Data Guard - REE—R
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19c¢ Data Guard / Active Data Guard

- Switch Over - Fail Over _
Primary
|
Primary Standby Standby
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19c¢ Data Guard / Active Data Guard
Data Guard (I EEZ#E4ERE / Active Data Guard (zl: EE Option

Read / Wnt& Read Only
10011101

ADGICED, 252 )\ RITHR
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19c¢ Data Guard / Active Data Guard
ADG Option TTZ3&5Ichh5HEE

b7V HREE - fifsh ARSI

= e At Application Continuity RACFZIFADG AT a>hwmiE
Oracle Sharding RAC / GG / ADG Nh'&nidsv— REIE IR
Far Sync G=ERERIEAZRY>)(A) ADG AT a>vhwmE
DG U7Z)WAA LHRT— R )\A ADG AT hwE
ADGZfEorz0-YU>J - PyTTL—R ADG AT>a i E
BEJ0v/MEE ADG AT a2
A45>)\14/DB®MRead Only Open ADG AT avhwmE
Global Data Service (GDS) ADG AT a>hwE

48e A2 I\ADBTA > AEUFIARY Exadata + ADG AT 3> hwmE

1EFH TAZHIVAT > INA DERIE T )\ 7y T ADG AT a>hwE
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19c¢ Data Guard / Active Data Guard
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19c¢ Data Guard / Active Data Guard

F e —E
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19c¢ Data Guard / Active Data Guard
AIINA - F—HINR—ATDMLZFITOIHE - AUvb

g e - — ADG DRIUNA +F—=HAR—ZX TDMLEFAITRIAS
| %%%Eé@ﬁ%ﬁﬁf%b‘ e L —EBONIHIIIV BV TS B IRE
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o - A . HiEeipEs
~ i — ZIINA - F—HAR-ZTFLTURDMLIETSA/]Y-T—4
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(3) DMLEST — T34 - F—HIR-ATEITENIEDMLIR IS - T =%
(2) DMLUAALI N R=AAGIEENDE . RTINS - T =HIR=2D Y>3 h5

BEIENEABTH R ZDLI(C1RD

— ESEEODMLIFAETEL TLRL
REDO$EL Srur=n
° axXiE

— SQL DMLOUSA LK

i

| (4) REDO#E: | - #EA{L/(5%—% ADG_REDIRECT_DML=TRUE
. - ALTER SESSION ENABLE ADG_REDIRECT_DML;
Primary . Standby — PL/SQLOYAALA bk

« ALTER SESSION ENABLE ADG_REDIRECT_PLSQL;

ORACLE
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19c¢ Data Guard / Active Data Guard
RIVF - AIAIIAREDOERAEAS Y - AEVBEBED )
In-Memory — ADG QRIS +F—=ANR—=ANDIR B Z B E
— SBIChaLhFEHESNZ Database In-Memory®D;&E A
I I I REDO#&Rix — Oracle Database 12c Release 2 (#Efih)
« ADGRH>/)\1 + Database In-Memory
REDO — Oracle Da’gabase 19c
. APPLY « ADGRY>J)\A + Database In-Memory

éa 5 Database  AUYh
- HEEEIRTEE
4, - ADGZZ>N\A + JIF A~ A9 AREDOEF
| |
+ YILF AR5 AREDOEFE

Primary Standby © #HME)(5X—45 ENABLE_IMC_WITH_MIRA=TRUE

ORACLE
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Parallel redo log apply on Oracle RAC standby
- Supported versions:

— Introduced with Oracle Database 12c Rel. 2
— Oracle Database 18c added support for Block Change Tracking enabled (ADG feature)

— Oracle Database 19c¢ supports the In Memory Column Store (IMCS)

ORACLE
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Lower Latency Active Data Guard Standby Databases

— Utilizes all RAC nodes on the Standby database to parallelize recovery

— OLTP workload on Exadata show great scalability
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ORACLE
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Flashback DatabaseDfi#
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SAO! 302 aIICEDIEWL!
Flashback Database TO TIME “REUW\RFE”

v B
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v SCN
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REDOOY &(3RIC v UZRTHRA N
Flashback Log (RUENBRDEE)
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19c¢ Data Guard / Active Data Guard
I’SAIVDITISVYINYIICAI Y INA DN EBDE R
Primary Standby « AUyh
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19c¢ Data Guard / Active Data Guard
UZART - R4 FDERFED AT Y INA ADIGHE

Primary Standby - AUyp
J59321)\I S BIDDURNT - RA > MET5A Y -F —HR—=ZT
YERR T DE. ENNAIIINA T —HAR=R(CHBARHKT S
\ REDO#zi%

CREATE
(N=SYIOIN=

ORACLE

Copyright © 2019, Oracle and/or its affiliates. All rights reserved. | 41



19c¢ Data Guard / Active Data Guard
O—-)IZEHBIFDOIN\YI7 - FvS 1DRE

Switch Over
Primary Standby - AJyp
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DG Broker:
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[t E&#H}] DG Broker & Observer / EMCCEIE

ILI.I

DG Observer:
PrimaryfE =545, BEIRY(C

F/OY SIS HHBE (FSFO)
- [CIBBR T 2182%185

DG Observer

Enterprise Manager
Cloud Control 13c

Enterprise Manager Cloud Control
WENSER BB - BIBETITOENTED
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[#52&#1] DG Broker & Observer / EMCCEIE
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19c¢ Data Guard / Active Data Guard
Fast-Start Failover Target®&Ei)ZEE

DG Broker DG Broker

Prlmary
B
Y
e
DG Broker

2
O
o

. Standby-B

ORACLE

Standby -A

- AJyh
FSFOZERX{LE I (CH—4w N E O] fE
© FEEEMIE
— Oracle Database 18c
1. FSFOZxh1k,

2. FSFO TargetZ®=
3. FSFOBxML

— Oracle Database 19c
1. FSFO TargetZ &

"boston"...

Succeeded.

DGMGRL> SET FAST_ START FAILOVER TARGET TO boston;

Waiting for Fast-Start Failover target to change to
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Data Guard & RAC (w/Multitenant)

. N PDB1 : AIAMEH-H-DRHD(ADG)
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|—Enterprise Manager Cloud Control

L— Site Guard, Coordinated Site Failover

Active Standby Site

Production Site

Active Data Guard

1
RAC / RAC One 1 . :
_ scalability : Global Data Services — Data Protection, DR :
_ Server HA E / — Service Failover / Load Balancing — Query Offload ,}
____________________ P4
Flashback GzldgnGatg icati
 Human error . . . — Active-active replication
correction I I Hybrid Replication _ Heterogeneous
1011011110001 01001110100
Application
. 11101
Continuity ‘ 1011011110
— Application HA Sharding 0010100001
________________ g s, — Horizontal Partitioning, .~ . 10010
Al ! 1 Scalability, Shared Nothind: ; e o
— Local storage pn_ / ) . _ S
1= : architecture o IVFTFUR ] Oracle Secure Backup,
Edition-based Redefinition, Zero Data Loss Recovery Appliance
Online Redefinition, Data Guard, GoldenGate — Backup to disk, tape or cloud

— Minimal downtime maintenance, upgrades, migrations
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Appendix & Links

HMoTW3 ! Oracle Database Technology Night
~EX 1 ASTINDH (FHF) ~
ji=] =] e https://www.oracle.com/technetwork/jp/ondemand/database/db-

new/db-tech-night-3508291-ja.html
RAC —fi% HLsRMEE TR - -
«10. 2017/6/21 (K) ESnlAMLEHLEREZEZ9 2 Oracle RAC

BIREEIEUN)S—EIE (BEDBNEIRAER) ~ BHTEBENSS S TIVIBETS ~
7—F%5779F+v  Cache Fusion e11.2017/7/28 (&) Oracle RAC Release 12.2 4> Zh—)Lh 5B TORIPR
IS )— RO HEIRHHE (Node Eviction) ~Orade RACLORIERIAESAS =~
GI Grid Infrastructure &(&
Automatic Storage Management S ﬁgﬁ,ﬂ,%\ éﬂ@,{ﬂ
RAC L DB Developer Day 2016 LD Lo
Exadata £DRE% . =R ;8
7IUr—23>  FCF/FAN a
Application Continuity, SCAN https://www.oracle.com/technetwork/jp/ondemand/ddd-2016-

. . . . . 3373953-ja.html
Active Grid Link / Universal Connection Pool

ORACLE

DD1-1 Oracle Real Application Clusters®Ftkaes IS5 AT PHEBENLIRD BT
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HSBLHE ?!

Oracle Database 12¢

IaH w=
7—%7JF+¥ Recovery Buddy
Flex OO 3:&E¥

Flex Cluster (XB712X7:-LAD./)—R)
Flex ASM (ASMA > A9> Z{KIFDFRHE)
Flex Disk Group (ASMOJTTEAL)
GI GIMR (Grid Infrastructure BIEURT N))

AHF (Autonomous Health Framework)

DSC (Domain Service Cluster)

RAC Sharding

RAC +a RAC EXIVFTF> b~ OREf%
RAC(W/NXILFFF>K) & Data Guard DRE{%

Release 2 (12.2.0.1)
= W i 2 O e ¥
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