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Lifetime Support Policy
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e Virtual Classroom Seminar #19: Move to Oracle 26ai - Everything about Multitenant - PART 1

https://www.youtube.com/watch?v=kOwCWbp-htU

e Virtual Classroom Seminar #20: Move to Oracle 26ai - Everything about Multitenant - PART 2

https://www.youtube.com/watch?v=Sm750IWagkE

https://www.youtube.com/@upgradenow
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https://www.youtube.com/watch?v=k0wCWbp-htU
https://www.youtube.com/watch?v=k0wCWbp-htU
https://www.youtube.com/watch?v=k0wCWbp-htU
https://www.youtube.com/watch?v=Sm75OIWagkE
https://www.youtube.com/@upgradenow

Upgrade from 19c to 26ai using AutoUpgrade
Exadata Database Service on Dedicated

Infrastructure (ExaCS/ExaCC)

*Part 1 - Refreshable Clone PDBs

*Part 2 - Non-CDB 19c to 26ai PDB

*Part 3 - 19¢c PDB to 26ai

*Part 4 - Fallback options

*Part 5 - Target_pdb_copy_option

*Part 6 - Create a 26ai Database with Compatible set to 19c

https://alexzaballa.com
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https://www.youtube.com/@upgradenow
https://alexzaballa.com/upgrade-from-19c-to-23ai-using-autoupgrade-exadata-database-service-on-dedicated-infrastructure-exacs-part-1/
https://alexzaballa.com/upgrade-from-19c-to-23ai-using-autoupgrade-exadata-database-service-on-dedicated-infrastructure-exacs-part-1/
https://alexzaballa.com/upgrade-from-19c-to-23ai-using-autoupgrade-exadata-database-service-on-dedicated-infrastructure-exacs-part-2/
https://alexzaballa.com/upgrade-from-19c-to-23ai-using-autoupgrade-exadata-database-service-on-dedicated-infrastructure-exacs-part-2/
https://alexzaballa.com/upgrade-from-19c-to-23ai-using-autoupgrade-exadata-database-service-on-dedicated-infrastructure-exacs-part-3/
https://alexzaballa.com/upgrade-from-19c-to-23ai-using-autoupgrade-exadata-database-service-on-dedicated-infrastructure-exacs-part-3/
https://alexzaballa.com/upgrade-from-19c-to-23ai-using-autoupgrade-exadata-database-service-on-dedicated-infrastructure-exacs-part-4-fallback-options/
https://alexzaballa.com/upgrade-from-19c-to-23ai-using-autoupgrade-exadata-database-service-on-dedicated-infrastructure-exacs-part-4-fallback-options/
https://alexzaballa.com/upgrade-from-19c-to-23ai-using-autoupgrade-exadata-database-service-on-dedicated-infrastructure-exacs-part-5-fallback-options/
https://alexzaballa.com/upgrade-from-19c-to-23ai-using-autoupgrade-exadata-database-service-on-dedicated-infrastructure-exacs-part-5-fallback-options/
https://alexzaballa.com/upgrade-from-19c-to-23ai-using-autoupgrade-exadata-database-service-on-dedicated-infrastructure-exacs-part-6-fallback-options/
https://alexzaballa.com/upgrade-from-19c-to-23ai-using-autoupgrade-exadata-database-service-on-dedicated-infrastructure-exacs-part-6-fallback-options/

Virtual Classroom Seminar Series #22 — #25

Z.
Migration to Oracle Autonomous Database
Part 1: Planning

1 PLANNING

Watch recording
Get slides
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Migration to Oracle Autonomous Database -

PPPPP : Preparing

2 PREPARING

Watch recording
Get slides

i —
Migration to Oracle Autonomous Database
Part 3: Migrating

a5
o i

3 MIGRATING

Watch recording
Get slides

Migration to Oracle Autonomous Database
Part 4: The DBA's Life

4 OPERATING

Wach recording
Get slides



https://youtu.be/rT28SmGl1WE
https://mikedietrichde.com/slides/#WEB2025
https://youtu.be/SZxOpkz5oag
https://mikedietrichde.com/slides/#WEB2025
https://www.youtube.com/watch?v=l-Ili_OZaTA
https://mikedietrichde.com/slides/#WEB2025
https://www.youtube.com/watch?v=OCEeEwPvbZ8
https://mikedietrichde.com/slides/#WEB2025

Move production databases from one
Long Term Support release to the next

e Release Schedule of Current Database Releases
(Doc ID 742060.1)
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https://support.oracle.com/epmos/faces/DocumentDisplay?id=742060.1

Next Long Term Support release

Oracle Al Database 26ai

Upgrade possible only from:

 Oracle Database 19c

 Oracle Database 21c



Do you want to upgrade?

Oracle Database 11.2.0.4
Oracle Database 12.1.0.2
Oracle Database 12.2.0.1
Oracle Database 18c
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Oracle Database 11.2.0.4
Oracle Database 12.1.0.2
Oracle Database 12.2.0.1
Oracle Database 18c
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%> Oracle Database 19c

%> Oracle Database 23ai



Oracle Database 11.2.0.4
Oracle Database 12.1.0.2
Oracle Database 12.2.0.1
Oracle Database 18c
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%> Oracle Database 19c

£,> Oracle Al Database 26ai



2631 When is a database upgrade required?
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Oracle Database 19c => Oracle Database 23ai = Oracle Al Database 26ai

UPGRADE
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Oracle Database 19¢ =
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July 2025 Oracle Database 23ai 23.9.0.25.07
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October 2025 Oracle Al Database 26ai 23.26.0.0.0
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October 2025 Oracle Al Database 26ai 23.26.0.0.0
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October 2025 Oracle Al Database 26ai 23.26.0.0.0
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January 2026 Oracle Al Database 26ai 23.26.1.0.0
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April 2026 Oracle Al Database 26ai 23.26.2.0.0
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SQL> select)version) version full from v$instance

VERSION

23.0.0.0.0

\

pnon?”
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— —

SQL> select version, version_fullJfrom v$instance

VERSION FULL

23.26.0.0.0

\

WS oo

/Y
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Y

Your Road to Oracle Al Database 26ai

ANALYZE - UPGRADE - GO-LIVE



g%g Oracle Al Database 26ai supports
& v 0O the multitenant architecture only

 You must convert your database to a PDB
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--Use up to 3 user-created PDBs
--without a license for Multitenant option.
--Applies to Oracle Database 19c and newer, including SE2

alter system set max_pdbs=3;
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Update Exadata System Software
to the latest version
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Further Information
Exadata System Software

* Recommended to use latest version. However, minimum version is 25.1

—i0

* MOS Note: 888828.1

Exadata Database Machine and Exadata Storage Server Supported Versions
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https://support.oracle.com/epmos/faces/DocumentDisplay?id=888828.1
https://support.oracle.com/epmos/faces/DocumentDisplay?id=888828.1

Upgrade to
Oracle Grid Infrastructure 26ai

* Manages Oracle Database 19c and newer

 Upgrade older databases in advance
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--Grid Infrastructure 26ai requires a minimum compatible setting
--Databases older than 19c¢ may not use this disk group anymore

'19.0.0.0.0";

alter diskgroup DATA set attribute 'compatible.rdbms’
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Q Confirm your clients can connect

—=\e to Oracle Al Database 26ai

 Upgrade your clients well in advance of the upgrade
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Client / Server Interoperability

Client Server Version

Version 26ai |- 19¢c 18c 12.2.0

26ai Yes Yes Yes No No No No
21c Yes Yes Yes Was Was Yes#12 No
19¢ Yes Yes Yes Was Was Yes#12 Yes#?
18c No Was Was Was Was Was Was#?
12.2.0 No Was Was Was Was Was Was
12.1.0 No Yes#12 Yes#12 Was Was Yes#12 Yes#12
11.2.0 No No Yes#9 Was#2 Was Yes#12 Yes#

38
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MOS Note: 207303.1 - Client / Server Interoperability Support Matrix



https://support.oracle.com/epmos/faces/DocumentDisplay?id=207303.1
https://support.oracle.com/epmos/faces/DocumentDisplay?id=207303.1
https://support.oracle.com/epmos/faces/DocumentDisplay?id=207303.1
https://support.oracle.com/epmos/faces/DocumentDisplay?id=207303.1

Client / Server Interoperability

Server Version

Client

Version 26ai ||21c 19c 18c 12.2.0

26ai Yes Yes Yes No No No No
21c Yes Yes Yes Was Was Yes#12 No
19c¢ Yes Yes Yes Was Was Yes#12 Yes#?
18c No Was Was Was Was Was Was#?
12.2.0 No Was Was Was Was Was Was
12.1.0 No Yes#12 Yes# Was Was Yes#12 Yes#12
11.2.0 No No Yes# Was#9 Was Yes#12 Yes#2

39
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MOS Note: 207303.1 - Client / Server Interoperability Support Matrix



https://support.oracle.com/epmos/faces/DocumentDisplay?id=207303.1
https://support.oracle.com/epmos/faces/DocumentDisplay?id=207303.1
https://support.oracle.com/epmos/faces/DocumentDisplay?id=207303.1
https://support.oracle.com/epmos/faces/DocumentDisplay?id=207303.1

--List current connections and their driver details
--Join to gv$session for more details.

select * from gv$session connect info;
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—10

The same certification matrix applies
to database links as well




Further Information
Client / Server Interoperability

* Client / Server Interoperability Support Matrix (Doc ID 207303.1)

—i0

* Blog post: Are Your Oracle Database Clients Ready for the next Database Upgrade?
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https://support.oracle.com/epmos/faces/DocumentDisplay?id=207303.1
https://dohdatabase.com/2024/03/19/are-your-oracle-database-clients-ready-for-the-next-database-upgrade

Upgrade




AutoUpgrade

Only supported method for upgrading to Oracle Al Database 26ai

b Ve




AutoUpgrade

1 Upgrading

% 92 Non-CDB to PDB

3 Patching




AutoUpgrade

Upgrading

Non-CDB to PDB

Patching
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Oracle
Database 19c

4

Oracle
Al Database 26ai




AutoUpgrade

Upgrading

Non-CDB to PDB

Patching
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4

Non-CDB Multitenant
e~
= %@g
=
(e [« ¢ o]




AutoUpgrade

Upgrading

Non-CDB to PDB

Patching

23.9.0

(o)




One single tool for everything
- on all platforms




-- Always use the latest version of AutoUpgrade
-- Available as a direct download from oracle.com or MOS (Doc ID 2485457.1)

wget https://download.oracle.com/otn-pub/otn_software/autoupgrade.jar
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%_%g Create Container Database in advance
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Create Container Database '

1 Character set

%@@ A> 2 Components

[~ ¢ o] 7

4 COMPATIBLE
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Create Container Database

60

1

Character set

Always choose AL32UTF8
Allows PDBs with any character set

Copyright © 2025, Oracle and/or its affiliates

Database Configuration Assistant - Create 'orcl' database - Step 9 of 15 X
i i i ORACLE 2 6ai
Specify Configuration Optio
prcliy g prons Al Database

The database character set determines how character data is stored in the database.
(3) Use Unicode (AL32UTF8)

Setting character set to Unicode (AL32UTF8) enables you to store multiple language groups.
() Use OS character set (WNEBMSWIN1252)

Character set is based on the language setting of this operating system.

() Choose from the list of character sets

)atabase chara

a ter set | a) 33UTF Inicode UTF-8 Universal character zet =
‘/‘ how r m ied ! f

National character set. |a|16UTF16 - Unicode UTF-16 Universal character set v

Default language: |American 7

Default territory: \United States ~




Create Container Database

Database Configuration Assistant - Create 'orcl' database - Step 8 of 15 x
Select Database Options ORACLE 2631
Al Database
{) Database Oparation r Database components
l T Select the standard database components you want to configure for use in your database.
] Oracle recommends that yvou always install these components in your database. Deselecting
i Deployment Type these components may cause you to no longer be able to choose some components on the
] | ks e subsequent page.
2 C t l ) - . Select Component Tablespace  Include in PDBs
v Storage Option
Omponen S ] S ["] oracle jvM SYSTEM ~| u
| ' =
Metwork Configuration []oracle Text SYSAUX | M
e Install as many as you need T .
i Database Options [] Oracle OLAP _—— -| []
® No more than that l Configuration Options
T ; "] oracle Spatial SYSAUX | ]
L Mianagement 10T —
} e T [[] oracle Label Security |=ycTem ~| ]
~I reation Optior [ ] oracle Database Vault SYSAUN -| ]
L umma
} F res age
) Finisl

61 Copyright © 2025, Oracle and/or its affiliates




Create Container Database

All initialization parameters

& Update the initialization parameters only when it is required. Refer to the Oracle documentation to learn more about each
initialization parameter and its valid set of values.

(Storage related parameter(s) value is shown in ME) [_1 show advanced parameters
Name [ Value Include in spfile I Category

undo_tablespace UNDOTBS1 Cluster Database -

sga_target 19202 [w] SGA Memory il

db_block size (bytes) 8192 Cache and I/O

nls_language AMERICAN [w] NLS

control files ("{ORACLE BASE}/oradata/... [w] File Configuration

remote_login_passwordfile EXCLUSIVE [w] Security and Auditing

processes 640 Processes and Sessions | 8

pga_aggregate_target 6401 Sort, Hash Joins, Bitmap Indexes

nls_territory AMERICA NLS

Open_cursors 300 [w] Cursors and Library Cache

db_domain livelabs.oraclevcn.com [v] Database Identification

db_name orcl [w] Database Identification

cluster database FALSE ] Cluster Database -

Description:

compatible: Allows you to use a new release, while at the same time guaranteeing backward compatibility with an earlier release.

Range of Values: Default to current release. Default Value: Release dependent

« Keepat 23.6.0 to benefit from Al Vector Search features
* Unless you want the option of downgrade
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Compatible

295 795

COMPATIBLE=23.7.0 COMPATIBLE=23.9.0

Not possible, Clove/move OK,
CDB compatible lower but compatible changes
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New In

2 6ai

-- You can now update the COMPATIBLE parameter without a restart
-- Works within a release, e.g., from 23.6.0 to 23.26.0
-- Cross-release changes, e.g., 19.0.0 to 23.6.0, still requires a restart

alter database set downgrade compatibility to '23.6.0°;
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Further Information
COMPATIBLE and Compatibility

* Documentation

—i0

e Blog post: Online COMPATIBLE raise starting with 23.9
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https://docs.oracle.com/en/database/oracle/oracle-database/23/refrn/COMPATIBLE.html
https://docs.oracle.com/en/database/oracle/oracle-database/23/refrn/COMPATIBLE.html
https://www.dbarj.com.br/en/2025/08/online-compatible-raise-starting-with-23-9/

SQL> select con$name, comp id, status from cdb registry;

CON$NAME COMP_ID  STATUS
CDB$ROOT CATALOG  VALID

CDB$ROOT CATPROC  VALID : :
b No information ov

CDB$ROOT XDB \V/\\RD)

b « —  TDREEET
RED CATALOG \V/A\\ND)
RED CATPROC \V/\\IND)

RED XDB VALID
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alter system set " exclude seed cdb view"=false;
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alter system set " exclude seed cdb view"=false;

SQL> select con$name, comp id, status from cdb_registry;

CON$NAME COMP_ID  STATUS
CDB$ROOT CATALOG  VALID
CDB$ROOT CATPROC  VALID
CDB$ROOT XDB VALID
PDB$SEED CATALOG VALID
PDB$SEED CATPROC  VALID

PDB$SEED XDB VALID
RED CATALOG  VALID
RED CATPROC  VALID

RED XDB VALID
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1 2 3
Plug in Upgrade Convert 26ai
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70

ROLLBACK

Copyright © 2025, Oracle and/or its affiliates

2

Backup / restore

Ensure you have a recent backup and
requires time to restore and recover

Copy data files

Requires time and disk space to hold a
copy of the data files




ROLLBACK

<=3 Refreshable clone PDB
= E“ Requires tirne-and disk space to hold a

copy of the data files

Requires Oracle Database 12.2 or newer
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Upgrade via Refreshable Clone PDB

Wl

In CDB on Oracle Al Database
26ai, create a copy of PDB
over a database link

Apply redo from source to
keep PDB up-to-date

JAN

Disconnect users and refresh
PDB for the last time

@

Upgrade PDB to
Oracle Al Database 26ai



Upgrade via Refreshable Clone PDB

73

system@l. dbf
sysaux01l.dbf
usersol.dbf
undo@l.dbf

/

System 1

e

System 2

SE

Ioool

\

/
19c

dmwas@
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Upgrade via Refreshable Clone PDB

74

system@l. dbf
sysaux01l.dbf
usersol.dbf
undo@l.dbf
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System 1

Counld be same
system as well



Upgrade via Refreshable Clone PDB

At Yo W.\\;\"( K, Gownedfrosid
%@w&\%?gr\ﬂ?d andllofscwvnedt
for rollpack

\System 1 System 2
= -

Ioool

/ Copy data files

over database link

'Damlmsy{k
Source dataly, CREATE PLUG SE_.. .
IS s+ilf online > Upgrade PDB. .M 30 MINUTES
/
Repeat every
30 minutes

system@l. dbf
sysaux01l.dbf
usersol.dbf
undo@l.dbf

alf
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DEMO

Upgrade to Oracle Al Database 26ai

©( Watch on YouTube

2, Copyright © 2025, Oracle and/or its affiliates O


https://youtu.be/YN2rIBHhHGk

Key Benefits of Upgrade via Refreshable Clone PDB '

1 Less downtime

2 Excellent rollback option

I\

3 For PDBs and non-CDBs
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We used AutoUpgrade and refreshable clone

to move a mission-critical 76 TB database

to Oracle Database 23ai in less than 45 minutes
- while preserving the source as rollback option

Portuguese Government Agency
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Works everywhere



Works everywhere

Base Database Service

* Exadata Database Service

* Exadata Cloud@Customer
* On-prem and other clouds
* Exascale migration

* Non-CDB to PDB migration
 PDB upgrade

* On-prem to cloud migration
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Upgrading in the cloud

* Blog post: Upgrade Pluggable Database to Oracle Database 23ai

* Blog post: Upgrade Oracle Base Database Service to Oracle Database 23ai

e Blog post: Upgrade from 19c to 23ai using AutoUpgrade —ExaDB-D or ExaC@C — Part 1

—i10

* Blog post: When A Refreshable Clone Takes Over The Service

* Blog post: Upgrade Pluggable Database to Oracle Database 23ai

* Documentation: Proceed command
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https://dohdatabase.com/2024/05/21/upgrade-oracle-base-database-service-to-oracle-database-23ai/
https://dohdatabase.com/2025/01/16/upgrade-oracle-base-database-service-to-oracle-database-23ai-2
https://alexzaballa.com/upgrade-from-19c-to-23ai-using-autoupgrade-exadata-database-service-on-dedicated-infrastructure-exacs-part-1/
https://alexzaballa.com/upgrade-from-19c-to-23ai-using-autoupgrade-exadata-database-service-on-dedicated-infrastructure-exacs-part-1/
https://alexzaballa.com/upgrade-from-19c-to-23ai-using-autoupgrade-exadata-database-service-on-dedicated-infrastructure-exacs-part-1/
https://alexzaballa.com/upgrade-from-19c-to-23ai-using-autoupgrade-exadata-database-service-on-dedicated-infrastructure-exacs-part-1/
https://alexzaballa.com/upgrade-from-19c-to-23ai-using-autoupgrade-exadata-database-service-on-dedicated-infrastructure-exacs-part-1/
https://alexzaballa.com/upgrade-from-19c-to-23ai-using-autoupgrade-exadata-database-service-on-dedicated-infrastructure-exacs-part-1/
https://alexzaballa.com/upgrade-from-19c-to-23ai-using-autoupgrade-exadata-database-service-on-dedicated-infrastructure-exacs-part-1/
https://dohdatabase.com/2025/06/03/when-a-refreshable-clone-takes-over-the-service/
https://dohdatabase.com/2024/05/21/upgrade-oracle-base-database-service-to-oracle-database-23ai/
https://docs.oracle.com/en/database/oracle/oracle-database/23/upgrd/autoupgrade-command-line-parameters.html#UPGRD-GUID-46EF1C88-FDC8-41FE-99D6-C2DED7F35139

Go Live




% Check your standby databases

e  Check our webinar for details
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https://www.youtube.com/watch?v=qCt1_Fc3JRs&t=5489s

--Default value is for CDBs with many PDBs
--Other places, it leads to concurrency issues
--Reset back to 12.1 default as described in MOS 2431353.1

alter system set "_cursor_obsolete_threshold"=1024;
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--Default value is for CDBs with many PDBs
--Other places, it leads to concurrency issues
--Reset back to 12.1 default as described in MOS 2431353.1

alter system set " cursor obsolete threshold"=1024
comment="Added 2025-10-14 - Advice from MOS Note: 2431353.1";
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--Database collects SQL Plan Directives even when adaptive

--statistics are off.

--If you do not use Adaptive Statistics (optimizer adaptive statistics)
--then turn it completely off as described in MOS 2209560.1

alter system set " sql plan directive mgmt control"=0;
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--Database collects expression statistics for

--SQL Plan Directives and Auto-Indexing.

--If you don't use any of these, then turn it to the 11.2 value of "1".
--Tables being used in dictionary: EXP_HEAD$, EXP_OBJ$, EXP_STAT$

--Doc ID 2674400.1, Value of "0" fully disables tracking.

alter system set " column_tracking level"=1,;

88 Copyright © 2025, Oracle and/or its affiliates




Should You Enable Optimizer Fixes?

Many optimizer fixes are OFF by default
Enable optimizer fixes using DBMS _OPTIM BUNDLE

begin
dbms_optim bundle.enable optim fixes(
action => 'ON"',
scope => 'BOTH',
current_setting precedence => 'YES');
end;
/

Find available bug fixes in ORAdiff or dbms_optim bundle.GetBugsForBundle
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Should You Enable Optimizer Fixes?

90

oradiff.oracle.com

= Oracle Release Analyzer Diff Utility

{;\} Home

Version Selector

Parameters

Source Release Source Patch Level
~
19¢ 19.3.0 (Base Release)
Target Release Target Patch Level
v
19¢ 19.24.0

Included Fixes

List of Fixes

V_$SYSTEM_FIX_CONTROL

Total Fixes

St (e Added Removed  Modified
List of CVEs
CPU Explore
BUGNO VALUE SQL_FEATURE
Fix Control
33636280 0  QKSFM_EXTTAB_33636280
33649782 0 QKSFM_OR_EXPAND_33649782
33667505 0 QKSFM_OR_EXPAND_33667505

Copyright © 2024, Oracle and/or its affiliates

DESCRIPTION

fix for serializable transaction
Try LORE after ORE rejected due to LOB structure

enhance index check in presence of NLSSORT function based index

% Administrator {38 MOS Account % Oracle Account @ ~ R mike.dietrich@oracle.com

List Mode

»o

OPTIMIZER_FEATURE_ENABLE EVENT IS AULT
0 1
0 1
0 1

1-500f 235 >




Should You Enable Optimizer Fixes?

Upgrade?

Enable optimizer fixes using DBMS_OPTIM BUNDLE

New database?

Enable optimizer fixes using DBMS OPTIM BUNDLE

Patching?

Do proper testing before enabling optimizer fixes using DBMS_OPTIM BUNDLE
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It's better to fail in our lab,
than in production

Oracle Livelabs:
Hitchhiker's Guide for Upgrading to Oracle Database 23ai
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https://livelabs.oracle.com/pls/apex/f?p=133:180:12835924991414::::wid:3943

Key Learnings

1 Start preparing today

p Use AutoUpgrade

3 Caution with Data Guard
and Multitenant conversion
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https://www.youtube.com/channel/UCTKvCZwAbOeTSRFQDAh7yXw
https://www.youtube.com/@upgradenow

Find Slides and Much More on Our Blogs

Blog

Kickstart Loarning in 2024 7 internal objects without having a database

MikeDietrichDE. com dohdatabase. com DBArj.com.br AlexZaballa.com
Mike.Dietrich@oracle.com Daniel.Overby.Hansen@oracle.com Rodrigo.R.Jorge@oracle. com Alex.Zaballa@oracle.com
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Virtual Classroom Seminars Slides

Episode 16
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