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Database Patching for DBAs

— Patch smarter, not harder
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Release Strategy
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Move production databases from one
Long Term Support release to the next

 Release Schedule of Current Database Releases
(Doc ID 742060.)
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https://support.oracle.com/epmos/faces/DocumentDisplay?id=742060.1

Lifetime Support Policy
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Lifetime Support Policy
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Lifetime Support Policy
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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 121.0.2 ]
G Doz 7161 = OroceDatabase 9 = Orace Database 23

Oracle Database 18c
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Oracle Database 11.2.0.4

le Dat 121.0.2 .
8;22@ DSEEZEE 12_2%_1 #) Oracle Database 19c =}> Oracle Al Database 26ai

Oracle Database 18c
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When is a database upgrade

2 6ai required?
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Oracle Database 19c —> Oracle Database 23ai => Oracle Al Database 26ai

UPGRADE

21 Copyright © 2026, Oracle and/or its affiliates D




Oracle Database 19c => Oracle Al Database 26ai

UPGRADE
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Oracle Database 23ai => Oracle Al Database 26ai

UPDATE
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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 23.26.1.0.90

28 Copyright © 2026, Oracle and/or its affiliates




April 2026 Oracle Al Database 26ai 23.26.2.0.90
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ai When will it be available for
26 non-Oracle hardware on-premises?

See MOS Note: PNEWS 1360
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https://support.oracle.com/support/?documentId=PNEWS1360

@ View Accounts Q:] Contact Sales

Products Industries Resources Customers Partners Developers Company

Oracle Database Enterprise Edition

Use these downloads for developing, prototyping, and testing in a non-production environment. If you have a commercial license for Oracle Al Database, you can download
all supported versions from the Oracle Software Delivery Cloud.

Database Version and Platform Download Related Resources
Oracle Al Database 26ai for Linux x86-64 |E| ZIP (2.2 GB) Installation Guide
IEI RPM (OL9) (2.0 GB) Individual Component Downloads
Oracle Database 19¢ for Microsoft Windows x64 (64- |2| ZIP (29 GB) Installation Guide
bit)

Individual Component Downloads

Oracle Database 19¢ for Linux x86-64 £| ZIP (2.8 GB) Installation Guide

.
5
=~

IEI RPM (2.5 GB) Individual Component Downloads

& ||
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https://www.oracle.com/database/technologies/oracle-database-software-downloads.html

Database and Grid Infrastructure Patching



Patching Best Practices

Installation

Basics

Methods

Grid Infrastructure
Datapatch
AutoUpgrade
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Until Oracle Database 19¢, you
N4 always start with the base release

e QOracle Database 19.3.0
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From Oracle Database 23ai onwards,
\4 you download a Gold Image
« Updated with latest Release Update
* You have the choice, RUs are available as well
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Download the most recent RU or Gold Image

Use the Patch Download Assistant KA958

Details

Oracle Version: 26ai Change Patch Type: Oracle Database Release Update as Gold Image

Oracle Database Release Update as Gold Image

Oracle Versian: 26ai | Change Pateh Type:

Oracle Database Release Updates (RUs)

Release Database Update as Gold Image Gl Update as Gold Image
Database Update Gl Update

0OCT2025 (23.26.0.0.0)

= i JUL2025 (23.9.0.25.07)

APR202E (23.8.0.25.04)

JAN2025 (23.7.0.25.01)
OCT2024 (23.6.0.24.10)

JULZO24 (23.5.0,24.07) 0OCT2024 (23.6.0.24.10)
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https://support.oracle.com/support/?page=sptemplate&sptemplate=km-article&documentId=KA958

Release Update Contents — Oracle Database 19c¢
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Database 19 Release Updates and Revisions Bugs Fixed Lists (Doc ID 2523220.1)
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https://support.oracle.com/epmos/faces/DocumentDisplay?id=2523220.1

Release Update Contents — Oracle Database 26ai
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23.70

23.80

23.90

1754

23.26.0

23.26.1

Source: oradiff.oracle.com


https://oradiff.oracle.com/

If you don't apply a recent Release Update,
JO) you will miss thousands of fixes

More than 14k fixes with 19.29.0
More than 750 security fixes
« Almost 10k fixes with 23.26.0
More than 850 security fixes
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Apply the Most Important Patches - KB188772

Recommended Patches for 23.26.0 DB Home

Below is the list of important patches to consider applying on top of 23.26.0.

38765450
(replaces
37019735)

38450494

37393792

KM
Article

KI54683
(replaces
KI39650)

KI54680

Kl40133

Fixed in
RU

Fixed in MRP Description

[RECOVERY] LGWR 'ges inquiry
response' --> 'ges remote message'
hang with fix for bug 37019735 applied

[RAC] ORA-600: internal error code,
arguments: [99999]

[PAR EXECUTION] ORA-12850 Reported
after applying DBRU on First Node

Version DB 23.26.0_555.1: 38765450,38450494,37393792
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Patches

PATCH
38765450

PATCH
38450494

PATCH
37393792

RAC
Rolling
Installable

YES

YES

YES

Database
Online
Installable

YES

NO

YES

Added

6-
JAN-2026

6-
JAN-2026

04-
APR-2025


https://support.oracle.com/support/?documentId=KB188772

via Release Updates

% Oracle delivers security fixes

»  (Occasionally, also via Monthly Recommended Patches
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MRP might contain some, but not all
Security Fixes

Important one-off fixes
Monthly intervals
Single downloadable patch
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Quarterly Release Updates

2024

January

2023

January October

July  October April July

April

2025

January

2026

October January July

April July April

19.32.0

19c¢ 1918.0 1 1919.0 19.20.0 19.21.0 19.22.0 19.23.0 19.24.0 19250 19.26.0 19.27.0 19.28.0 19.29.0 19.30.0 19.31.0
21c 2190 2110.0 2111.0 21120 2113.0 21140 21150 2116.0 21170 2118.0 21190 21.20.0 21.21.0 21.22.0 21.23.0
23ai 2350 2360 2370 2380 2390 23260 23261 23.26.2 23.26.3
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Monthly Recommended Patches

October November December January February  March April May July August September October

19290 MRP1  MRP2 MRP3 MRP4 MRP5 MRP6

November

19.30.0 MRP1  MRP2 MRP3 MRP4 MRP5 MRP6

19.31.0 MRP1  MRP2 MRP3 MRP4 MRP5 MRP6

19.22.0 MRP1  MRP2 MRP3

19.33.0
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Sorry, but there is more to talk about ...




Apply Additional Important Fixes and Bundles - KA912

Platform Data Guard High
Specific Availability

Search This Document

Getting Started
When applying Database patches, Oracle recommends that you take a 3-tiered step-by-step approach.

LEVEL 1: Apply latest quarterly patches:

* Apply latest quarterly updates using Master Note for Database Proactive Patch Program (Doc ID KB106822)

LEVEL 2: Apply Critical/Recommended patches:

. o For Exadata environments: Exadata Critical Issues (Doc ID KB623062)
o For Database environments:
= Customers on Linux x86-64 - Apply the latest Monthly Recommended Patches - MRP(Doc
ID FAQ2283) for the specific RU
= For customers on other platforms, apply critical patches using Oracle Database 19¢
Important Recommended One-off Patches (Doc ID KB858385)

LEVEL 3: Apply additional patches based on features or focus areas:

* Use the tabs in this document for quick access to additional feature based patches
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https://support.oracle.com/support/?kmContentId=11115323&page=sptemplate&sptemplate=km-article

é Always use the latest OPatch

«  Patch 6880880
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https://updates.oracle.com/download/6880880.html
https://updates.oracle.com/download/6880880.html

48

3
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Patching an Oracle home is faster
when you use a brand-new home

» Avoid cloned Oracle Homes and In-Place Patching
« Use ./opatch util deleteinactivepatches



Patching Best Practices

Installation

Basics

Methods

Grid Infrastructure
Datapatch
AutoUpgrade
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What Can Be in a Patch?

FILES New or changed executables, libs or files
bin/oracle
bin/srvctl
oracore/zoneinfo/timezone_42.dat

Apply and rollback scripts
sgqlpatch/.../nnn_apply.sql
sgqlpatch/.../nnn_rollback.sql

SQL New or changed objects
alter table sys.tab$ ...

PL/SQL create index sys.i tabl ...
create or replace package sys.dbms_scheduler ...
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How to Apply a Patch?

Applies binaries to an All instances usin
—N pphes AN 8
opatch 7> Oracle Home 7> this Oracle Home
are down
Q Applies SQL and PL/SQL Q .
datapatch _’> changes to a database ﬁ> DEIEIEEIS (2
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What Is Installed?

In the Oracle Home?

$ opatch lsinventory
$ opatch lspatches

SQL> select
xmltransform(dbms_qopatch.get_opatch_lsinventory,
dbms_qopatch.get_opatch_xslt) from dual;

e QOracle Database 12.1: FAQ on Queryable Patch Inventory

(FAQ2083)

52 Copyright © 2026, Oracle and/or its affiliates

In the database / PDB?

SQL> select * from
cdb_registry_sqlpatch;


https://support.oracle.com/support/?kmContentId=1530108&page=sptemplate&sptemplate=km-article
https://support.oracle.com/support/?kmContentId=1530108&page=sptemplate&sptemplate=km-article
https://support.oracle.com/support/?kmContentId=1530108&page=sptemplate&sptemplate=km-article

Patching Best Practices

Installation

Basics

Methods

Grid Infrastructure
Datapatch
AutoUpgrade
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n-Place Patching

4

$ORACLE_HOME/OPatch/opatch rollback -id ...

Oracle Home, 14.20.0

54
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Out-of-Place Patching

Oracle Home, 14.20.0

=) 1‘:4
N Oracle Home
Oracle Home, 14.30.0

55 Copyright © 2026, Oracle and/or its affiliates

SQL> SHUTDOWN IMMEDIATE

[oracle]$ $ORACLE_HOME/OPatch/datapatch




Tim Hall » @) +wEs
@oraclebase

When patching your production Oracle GI/DB
installations, which method do you use?

In-Place = Current ORACLE_HOME
Out-Of-Place = New ORACLE_HOME

If you don't look after have production kit, then don't
answer.

Out-Of-Place
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é Always patch Out-of-Place

« Don't argue with us ©
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3 Reduce downtime to the time it takes
S to perform a switchover

KB137118
Oracle Patch Assurance - Data Guard Standby-First Patch Apply

58 Copyright © 2026, Oracle and/or its affiliates D



https://support.oracle.com/ic/builder/rt/customer_portal/live/webApps/customer-portal/?kmExternalId=KB137118
https://support.oracle.com/ic/builder/rt/customer_portal/live/webApps/customer-portal/?kmExternalId=KB137118
https://support.oracle.com/ic/builder/rt/customer_portal/live/webApps/customer-portal/?kmExternalId=KB137118
https://support.oracle.com/ic/builder/rt/customer_portal/live/webApps/customer-portal/?kmExternalId=KB137118
https://support.oracle.com/ic/builder/rt/customer_portal/live/webApps/customer-portal/?kmExternalId=KB137118
https://support.oracle.com/ic/builder/rt/customer_portal/live/webApps/customer-portal/?kmExternalId=KB137118
https://support.oracle.com/ic/builder/rt/customer_portal/live/webApps/customer-portal/?kmExternalId=KB137118

Safely test and verify patches with
Standby-First Patch Apply

KB137118
Oracle Patch Assurance - Data Guard Standby-First Patch Apply

59 Copyright © 2026, Oracle and/or its affiliates D



https://support.oracle.com/ic/builder/rt/customer_portal/live/webApps/customer-portal/?kmExternalId=KB137118
https://support.oracle.com/ic/builder/rt/customer_portal/live/webApps/customer-portal/?kmExternalId=KB137118
https://support.oracle.com/ic/builder/rt/customer_portal/live/webApps/customer-portal/?kmExternalId=KB137118
https://support.oracle.com/ic/builder/rt/customer_portal/live/webApps/customer-portal/?kmExternalId=KB137118
https://support.oracle.com/ic/builder/rt/customer_portal/live/webApps/customer-portal/?kmExternalId=KB137118
https://support.oracle.com/ic/builder/rt/customer_portal/live/webApps/customer-portal/?kmExternalId=KB137118
https://support.oracle.com/ic/builder/rt/customer_portal/live/webApps/customer-portal/?kmExternalId=KB137118

Standby-First Patching

Users conmect here

=) -
Oracle Home  [= o
14.29.0 :'g": .

\

Swapshot
Usersst M\@H here

Oracle HOW\G '- < Redo Transport
14.20.0 >y1

java -jar autoupgrade.jar \
-config ... \
-mode deploy

: ‘ | Redo Transport > }— N 1
 —

@ a:
> Stand

bver to PROD2;

60 Copyright © 2026, Oracle and/or its affiliates

@ I mplifi:“’qush back Database

java -jar autoupgrade.jar \
-config ... \
-mode upgrade




Patch must Standby-First installable

Check the patch readme
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Use AutoUpgrade to patch
@ your standby database

Check blog posts for details
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http://dohdatabase.com/patch-dg

@ Avoid database downtime with

RAC Rolling Patch Apply




RAC Rolling Patching

% 4+— User

@ﬂ— PRatabase

64 Copyright © 2026, Oracle and/or its affiliates

New Oracle Home
Patch Oracle Home
Move to new Oracle Home

Execute Datapatch



Release updates are always:

Standby-First installable

RAC Rolling installable




Patching Best Practices

Installation

Basics

Methods

Grid Infrastructure
Datapatch
AutoUpgrade
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Grid Infrastructure Patching Methods

67

— 1

Y -
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In-place
Replaces existing Oracle Home
Uses opatchauto

Out-of-place
Creates a new Oracle Home
Uses opatchauto or SwitchGridHome



https://dohdatabase.com/how-to-patch-oracle-grid-infrastructure-19c-using-in-place-opatchauto
https://dohdatabase.com/how-to-patch-oracle-grid-infrastructure-19c-using-out-of-place-opatchauto/
https://dohdatabase.com/how-to-patch-oracle-grid-infrastructure-19c-using-out-of-place-method

Grid Infrastructure Patching Methods

2 Out-of-place
——eo
Creates a new Oracle Home
Uses opatchauto or SwitchGridHome
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https://dohdatabase.com/how-to-patch-oracle-grid-infrastructure-19c-using-in-place-opatchauto
https://dohdatabase.com/how-to-patch-oracle-grid-infrastructure-19c-using-out-of-place-opatchauto/
https://dohdatabase.com/how-to-patch-oracle-grid-infrastructure-19c-using-out-of-place-method

./gridSetup.sh -applyRU ... \

-applyOneOffs ...

-clusterNodes ...
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$ORACLE_HOME/gridSetup.sh -switchGridHome ...

$ORACLE_HOME/root.sh
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Demo

Patch a 2-node RAC system
Gl and database

Watch on YouTube
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https://youtu.be/O3-YhB1b37c

IS

26ai Gl home disk space
greatly reduced to 3 GB

e 12GBin19c



Use golden images

» Blog post
« Also for database homes


https://dohdatabase.com/2023/07/24/how-to-clone-oracle-grid-infrastructure-home-using-golden-images/
https://dohdatabase.com/2023/07/24/how-to-clone-oracle-grid-infrastructure-home-using-golden-images/

Should you patch Grid Infrastructure and
Database Homes together, or separately?




Patching Gl and DB together?

Option 1
TOGETHER

One maintenance window
Longer, single patching window

Several changes

When draining is a problem

75 Copyright © 2026, Oracle and/or its affiliates

Option 2
SEPARATELY

Two maintenance windows
Shorter window, but longer overall patching

One change at a time

For well-behaving applications



Keep Gl and DB patch levels in sync

e« Thisis what we test and run in our Cloud



Gl and DB Patch Levels

best practice
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Complete a rolling patching operation
always as quickly as possible

FAQ7365
RAC: Frequently Asked Questions
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https://support.oracle.com/ic/builder/rt/customer_portal/live/webApps/customer-portal/?kmExternalId=FAQ7365
https://support.oracle.com/ic/builder/rt/customer_portal/live/webApps/customer-portal/?kmExternalId=FAQ7365
https://support.oracle.com/ic/builder/rt/customer_portal/live/webApps/customer-portal/?kmExternalId=FAQ7365

Unusual combinations are supported, but
we strongly advice against it

Node 1 with Gl 19.25.0, node 2 with GI 19.28.0
Patching node 1 on Monday, node 2 on Tuesday ...
Mix of Gl and DB versions on various nodes

79 Copyright © 2026, Oracle and/or its affiliates D




Rolling patching requires efficient
draining

«  Optionally, consider a batched approach

80 Copyright © 2026, Oracle and/or its affiliates



Draining Connections

81

<— ﬁAN event

(AL}

Copyright © 2026, Oracle and/or its affiliates

DRAINING

« Allows users to finish their work
and reconnect to another instance

 New sessions connect to other instances

» Sessions that don't drain in time
are forcefully terminated

» Controlled by drain_timeout parameter
in srvctl and DBMS SERVICE



https://docs.oracle.com/en/database/oracle/oracle-database/19/racad/server-control-utility-reference.html
https://docs.oracle.com/en/database/oracle/oracle-database/19/arpls/DBMS_SERVICE.html

Drain Timeout

Setting drain_timeout
very low?

» This may cause login storms

» Be cautions on databases with many
connections

82 Copyright © 2026, Oracle and/or its affiliates

Setting drain_timeout
very high?

Load is spread on fewer instances

Cluster is in rolling patch mode for an
extended period of time



Patching Best Practices

Installation

Basics

Methods

Grid Infrastructure
Datapatch
AutoUpgrade
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Patching a Database

1

Start database in new Oracle Home

Start in normal open
Open all PDBs

84 Copyright © 2026, Oracle and/or its affiliates

e
2

Complete patching with datapatch

Found in $ORACLE_HOME/OPatch

One database per invocation

Multiple Datapatch sessions in parallel
Datapatch User Guide



https://support.oracle.com/epmos/faces/DocumentDisplay?id=2680521.1

Analyze the database for patching
readiness using Datapatch Sanity Checks

«  KB123801: Datapatch User Guide
» Executed by AutoUpgrade in analyze mode
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https://support.oracle.com/ic/builder/rt/customer_portal/live/webApps/customer-portal/?kmExternalId=KB123801
https://support.oracle.com/ic/builder/rt/customer_portal/live/webApps/customer-portal/?kmExternalId=KB123801

Recompile invalid objects
before invoking datapatch
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Patching Timeline

S —

utlrp
shutdown immediate

Sanity checks
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The database must be open
Only open PDBs are patched

» Upgrade mode or restricted session is not needed
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Patching Timeline

S—8

utlrp
shutdown immediate

Sanity checks

startup [open]
alter pluggable database all open
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You can run datapatch while users are
connected to the database

» Details in blog post
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https://dohdatabase.com/2022/10/27/can-i-run-datapatch-when-users-are-connected/

Patching Timeline

Users can connect again Pateching completed

Potewtial concurrency

utlrp

s—e

shutdown immediate datapatch

Sanity checks

startup [open]
Recompilation

91 Copyright © 2026, Oracle and/or its affiliates



Patching Timeline

é@% exec dbms_stats.gather_table stats(...

«

S—8

datapatch

@§> create or replace package body
dbms_stats ...

92 Copyright © 2026, Oracle and/or its affiliates E



Concurrency

» Datapatch waits 15 min to acquire a lock
* Ontimeout, ORA-04021 timeout occurred while waiting to lock object

» Optionally, find blocking session and kill it
*  From 19.30 and 23.26.0 onwards, the kill-switch is active

* Increase timeout using -dd1l_lock_ timeout <time-in-seconds>
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https://support.oracle.com/epmos/faces/DocumentDisplay?id=1486712.1
https://mikedietrichde.com/2025/11/12/a-kill-switch-terminates-blocking-sessions-during-patching/
https://mikedietrichde.com/2025/11/12/a-kill-switch-terminates-blocking-sessions-during-patching/
https://mikedietrichde.com/2025/11/12/a-kill-switch-terminates-blocking-sessions-during-patching/

Patching Timeline

Recowmpile mavunally
if more than 300 objects

utlrp

s—e

shutdown immediate datapatch utlrp

Sanity checks

startup [open]
Recompilation only
if less +han 200 imvalid objects
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$ ./datapatch
SQL Patching tool version 19.19.0.0.0 Production on Sun Jun 25 07:12:19 2023

Automatic recompilation incomplete; run utlrp.sql to revalidate.
PDBs: PDB1 PDB$SEED

SQL Patching tool complete on Sun Jun 25 07:12:19 2023
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Datapatch uses
é REGISTRY$SQLPATCH RU_INFO to

control the patching operations
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If in doubt run datapatch again

» Datapatch only does what is needed
* You canrun datapatch as many times as you like
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Datapatch Rollback Scripts

l.__l Apply/rollback scripts:
[;j $ORACLE_HOME/sqlpatch/.../nnn_apply.sql
$ORACLE_HOME/sqlpatch/.../nnn_rollback.sql

— Rollback scripts (zipped as BLOB):
EEE SELECT PATCH_DIRECTORY
FROM  REGISTRY$SQLPATCH_RU_INFO
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Update database directories using
rdbms/admin/utlfixdirs.sql

AutoUpgrade executes the script



Patching Best Practices

Installation

Basics

Methods

Grid Infrastructure
Datapatch
AutoUpgrade
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AutoUpgrade

1 Upgrading
L 2 Non-CDBto PDB
% on- 0
5  Patching



AutoUpgrade

Upgrading

Non-CDB to PDB

Patching
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AutoUpgrade

Upgrading

Non-CDB to PDB —

Patching

4

Non-CDB Multitenant
——
= ge8
-.?- [¢~<70]



AutoUpgrade
Upgrading

Non-CDB to PDB

Patching




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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Simplify downloading and installing
é Oracle software and patches

 QOracle Al Database 26ai comes
as fully updated gold images
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AutoUpgrade Patching

ﬁgs e &
& @ 2 S o NN
s (\,O\A N & O &
Q v & & Q° Q°
) ) ) ' )
N\ N\ N\ N\ N\ N\

-mode deploy
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AutoUpgrade Patching

%
2
Q’Z;‘é\ e &
O /\/Q/ 5 Q:(\ t}rb \(\Q/
S > N 2 & e
Q v & & Q° Q°
M M M M M M
Y Y Y Ay Ny Y

Finds and downloads patches
Uses your MOS credentials
Chooses the right platform
Stores patches in local repository
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AutoUpgrade Patching

%
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» Analyzes database for patch readiness
 Datapatch Sanity Checks

« Lightweight

* Non-intrusive

* Recommended, not required
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AutoUpgrade Patching

’5‘(\5\ e &
o \(\O(Q /5{50 &
Ny & o 7 &S e
Q v & < Q° Q°
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U/ U/ U/ \\ U/ U/

» Gathers dictionary statistics if needed
» Recompiles Oracle-maintained objects if needed
» Executes checks - see KB142594
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https://support.oracle.com/ic/builder/rt/customer_portal/live/webApps/customer-portal/?kmExternalId=KB142594

AutoUpgrade Patching
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« Qut-of-place patching

« Creates a brand-new Oracle home

« Uses runinstaller settings and binary options from source
Oracle home

« Execute root.sh via sudo
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AutoUpgrade Patching

’5‘(\5\ e &
&R N 6(50 N
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* Moves database instance to new Oracle home
» Moves configuration files

» Executes Datapatch

» Updates system directories (utlfixdirs.sql)
» Updates /etc/oratab

» Supports read-only Oracle home
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AutoUpgrade Patching

%
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» Post-patching fixups
« Recompiles if needed
« (Cleansup



Patching Modes

-mode download
-mode analyze
-mode fixups

-mode deploy

-mode create_home
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(@\ Which patches should you install?
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global.keystore=/home/oracle/autoupgrade-patching/keystore
patchl.source home=/u@l/app/oracle/product/19/dbhome 19 27 ©
patchl.target home=/u@l/app/oracle/product/19/dbhome 19 28 ©
patchl.sid=DB19
patchl.folder=/home/oracle/autoupgrade-patching/patch
patchl.patch=RECOMMENDED
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Recommended Patches

OPATCH

RU

patchl.patch=RECOMMENDED

O0JVM

DPBP
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The latest OPatch

The latest Release Update

OJVM bundle matching Release Update

Data Pump bundle patch matching RU



[

@ OJVM is embedded in Release Updates

* No separate download
»  Complete RAC Rolling patching support
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Important MOS Notes

Assistant: Download Reference for Oracle Databy
Patchsats and Base Releases (Doc 1D 2118136.2
shiny: EXTERMAL
e
What would you like to download?

) Oracle Database Base Releases

(0 Omicts Datakase Patzhssts

O Oracte Database Rebsase Updates (RUs)

) Orache Database Release Update Revisions (R

10 Oracie Dutabase P5U. SPU(CPU), Bundie Pai

O OVM Update/PSUBundle Pasches

) Latest Avalable Microsoft Windows Paiches

£ Monthly Recommanded Patchs (MRPy)

Download Assistant
KA958

Download Release
Update, OJVM, Bundles
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Important One-Offs
KB188772

Add critical fixes on top
for known issues

Additional Fixes
KA912

Important fixes such as
GoldenGate, Spatial, Data
Pump Bundle, Text and
more

L Py e s e s R s 1 s,

SQL Performance
KB138000

Avoid SQL performance
problems. Has links to
"wrong results”, "SPM"
and more included


https://support.oracle.com/ic/builder/rt/customer_portal/live/webApps/customer-portal/?kmExternalId=KA958
https://support.oracle.com/ic/builder/rt/customer_portal/live/webApps/customer-portal/?kmExternalId=KB188772
https://support.oracle.com/ic/builder/rt/customer_portal/live/webApps/customer-portal/?kmExternalId=KA912
https://support.oracle.com/ic/builder/rt/customer_portal/live/webApps/customer-portal/?kmExternalId=KB138000

DEMO

Download patches
Install Oracle home

[@] Watch on YouTube
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https://youtu.be/agJNd3sgpVU

JDK kit in $ORACLE_HOME is always 3 months old

How to solve this with AutoUpgrade?
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$ cat get-software.cfg

global.global log dir=/home/oracle/autoupgrade/logs
global.keystore=/home/oracle/autoupgrade/keystore
installl.target version=23
installl.patch=RECOMMENDED, 37393792, JDK

installl.folder=/u@l/app/oracle/software



$ cat DB19.cfg

global.keystore=/home/oracle/autoupgrade-patching/keystore
patchl.source home=/u@l/app/oracle/product/19/dbhome 19 27 ©
patchl.target home=/u@l/app/oracle/product/19/dbhome 19 28 ©
patchl.sid=DB19
patchl.folder=/home/oracle/autoupgrade-patching/patch
patchl.patch=RECOMMENDED, MRP
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KB188772

Recommended Patches for 19.25 DB Home

Below is the list of important patches to consider applying on top of 19.25. In addition to the relevant patches listed below, you should also

review patches in Database PSU/BP/Update/Revision - Known Issues Primary Mote(Doc ID 1227443.1) and Oracle Database Patches to Consider
for 19¢ (Doc ID 2781612,2) which contains patches to consider for specific areas such as Data Pump, Golden gate etc.

RAC Database
Bug Fixed [Fixed in MRP | Description Patches|Rolling  (Online  |Added
Installable Installable
(0SS SRV LAYER] Exadata: | e
36760879 19.26 \Warm up flash cache for disks YES
that are being synced patches] HAN-2025
[VOS] Exadata: Fiash Cache | =
36006239 19.26 m Pressure After Cell Goes - YES lIAN-2025
DBMRP |
[SPACE LOB] To defer i
37166484 (1926 | 1S24002HUD o o ind materialize(chunks (255 YES  |VES )
pange [ ) patches] NOV-2024
MRP
19.24.0.0.241119,
DBMRP i asM] CSSD Leaking Memory O P :
19.25.0.0.241119, 3 -
35197819 [19.26 When There Are Voting File Add (15 YES  VES 19- This list may not be conflict-free!
GIMRP patches] OCT-2024
19.24.0.0241119, PP
GIMRP
| 192500241119
[VOS] DB50: ORA-800: soft
34672698 :
|external error, arguments: [set |[list= 22
Sonegred Not Applicable.  [orioriy failed], [vkim] , patches] |  ES Fe-2024
34286265) dism(16)
[AQ) ORA745 in Purge Queve | 5
34774667 bl Hih CPU usage inSVCB : -
[QRY OPTIMIZER] DBMS_STATS
Failing With Error Ora-1422 [list- 01-
20213893 Not Applicable. |\ ner’ Gathering Stats for Users | patches] 2021
Table
] JL 1| ] |

Version DB 19.25_555.1: 36760879,36006239,37166484,35197819,34672698,34774667,29213893
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https://support.oracle.com/ic/builder/rt/customer_portal/live/webApps/customer-portal/?kmExternalId=KB188772

$ cat DB19.cfg

global.
patchl.
patchl.
patchl.
patchl.
patchl.

keystore=/home/oracle/autoupgrade-patching/keystore
source_home=/u@l/app/oracle/product/19/dbhome 19 27 ©
target home=/u@l/app/oracle/product/19/dbhome 19 28 ©
sid=DB19
folder=/home/oracle/autoupgrade-patching/patch
patch=RECOMMENDED, 36006910, 36908826, 35398148,36916250,

36273767,34672698,34774667,29213893
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$ cat DB19.cfg

global.keystore=/home/oracle/autoupgrade-patching/keystore
patchl.source home=/u@l/app/oracle/product/19/dbhome 19 27 ©
patchl.target home=/u@l/app/oracle/product/19/dbhome 19 28 ©
patchl.sid=DB19
patchl.folder=/home/oracle/autoupgrade-patching/patch
patchl.patch=RECOMMENDED, OCW
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%ﬂ Your database host
@ doesn't have internet access?
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Using Download Mode

Open zone Secure zone

No |
teryes acce
Ss

N . I DI @
\

NF

autoupgrade.jar -mode download Ssv\mtoupgr‘ade.jar‘ -mode deploy

4
xfor’
otner AT form

k
e sWe P -
¢ targe —

-NnO
Ve download’n
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Without internet, AutoUpgrade applies
the recent-most RU found in patch folder

—i10

« Unless you explicit specify a different RU
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We made upgrading easy.
Now we make patching just as easy.

AutoUpgrade functionality extended to patching




Webinar

One-Button Patching

Makes Iife easier for every Oracle DBA

Recording on YouTube
Get the slides
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One-Button Patching- x

Makes life easier for every Oracle DBA



https://youtu.be/brnBavVLyM0
https://dohdatabase.com/wp-content/uploads/2024/10/vc21_one_button_patching.pdf

Hands-on Lab

Patch Me If You Can

It's better to fail in our lab, than in production

Access lab on Oracle Live Labs
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https://apexapps.oracle.com/pls/apex/dbpm/r/livelabs/view-workshop?wid=3740

Key Learnings '

1 Patch your Oracle Database regularly

2 Patch out-of-place

N

3 Use AutoUpgrade Patching
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Break

We start again at 11:15



https://unsplash.com/@frank_leuderalbert?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/photos/blue-ceramic-cup-with-saucer-uWA0x6L7ex4?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

Before upgrade

How to upgrade and convert

After upgrade
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Your Road to Oracle Al Database 26ai

ANALYZE - UPGRADE - GO-LIVE




gg% Oracle Al Database 26ai supports
[s s o) 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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Generally, you don't need to change your
application to use a pluggable database

140 Oracle CloudWorld Copyright © 2026, Oracle and/or its affiliates



Single vs. Multitenant

5 555

Single Tenant Multitenant

One PDB Multiple PDBs
No extra license Extra license if more than 3 PDBs
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[x]
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Update Exadata System Software
to the latest version

Exadata Database Machine and Exadata Storage Server
Supported Versions (KB153930)



https://support.oracle.com/ic/builder/rt/customer_portal/live/webApps/customer-portal/?kmExternalId=KB153930

Upgrade to

Oracle Grid Infrastructure 26ai

[x]
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Manages Oracle Database 19c and newer
Upgrade older databases in advance




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

alter diskgroup DATA set attribute 'compatible.rdbms' = '19.0.0.0.0';
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I Confirm your clients can connect
— to Oracle Al Database 26ai

» Upgrade your clients well in advance of the upgrade

145  Copyright © 2026, Oracle and/or its affiliates D




Client / Server Interoperability

IClient Server Version

Version 26ai | ic 19¢ 18c 12.2.0 12.1.0

26ai#11 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#12 Was Was Yes#12 Yes#12
11.2.0 No No Yes#? Was*? Was Yes#12 Yes#9
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KB141043 - Client / Server Interoperability Support Matrix



https://support.oracle.com/ic/builder/rt/customer_portal/live/webApps/customer-portal/?kmExternalId=KB141043
https://support.oracle.com/ic/builder/rt/customer_portal/live/webApps/customer-portal/?kmExternalId=KB141043
https://support.oracle.com/ic/builder/rt/customer_portal/live/webApps/customer-portal/?kmExternalId=KB141043

Client / Server Interoperability

Client Server Version

Version 26ai ||21c 19c¢ 18c 12.2.0 12.1.0

26ai#11 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#9

18c No Was Was | as Was Was Was#?

12.2.0 No Was Was as Was Was Was

12.1.0 No Yes#12 Yes#12 [Vas Was Yes#12 Yes#12

11.2.0 No No Yes#9 as#9 Was Yes#12 Yes#9
—— ]
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KB141043 - Client / Server Interoperability Support Matrix



https://support.oracle.com/ic/builder/rt/customer_portal/live/webApps/customer-portal/?kmExternalId=KB141043
https://support.oracle.com/ic/builder/rt/customer_portal/live/webApps/customer-portal/?kmExternalId=KB141043
https://support.oracle.com/ic/builder/rt/customer_portal/live/webApps/customer-portal/?kmExternalId=KB141043

--List current connections and their driver details

--Join to gv$session for more details.

select * from gv$session connect info;
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—i10

The same certification matrix applies
to database links as well



Traditional Auditing is desupported
in Oracle Al Database 26ai

«  Migrate your policies to Unified Auditing
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— TRADITIONAL AUDITING

» Database generates audit records
* You can't create new polices or change existing ones

—— UNIFIED AUDITING

» Use syntax converter script (MOS Note: KB120309)
* Do it before the upgrade
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https://support.oracle.com/support/?kmContentId=2909718

Familiarize yourself with the changes
in Oracle Al Database

L@

e (Check the Upgrade Guide
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https://docs.oracle.com/en/database/oracle/oracle-database/26/upgrd/oracle-database-changes-deprecations-desupports.html

c & https:fforadiff.oracle.com/
Oracle Release Analyzer Diff Utility SR MOS Account &% Oracle Account £J 3 (O (@)~ R daniel.overby.hansen@oracle.com v

Home

Oracle Release Analyzer Diff Utility

Parameters Find the differences between two Oracle Database releases

Users, Roles, etc

Oracle Release Analyzer Diff Utility (ORAdIff) allows you to compare two database releases to
each other - with or without patch bundles on top.

Included Fixes Get StartEd

Oracle Database Home

Privileges

1. Click the menu icon on the upper left corner

Lidd of the page

Fixed Objects 2. Select an object type from the left-hand

navigation menu
Audit

3. Choose the Source and Target versions and
System patch levels

Scheduler 4. View the report. You may optionally choose
a filter

Release & Updates Timeline

Report The tool will display the differences such as "new tables", "added parameters", "changed
columns”, "removed privileges" and much more. It search can tell you when a parameter
Custom Patch Sets was added and which files changed in your Oracle Home.




On important databases,
execute a dictionary check before
upgrade

*  Formerly known as Health Check
« KB150043


https://support.oracle.com/support/?anchorId=&kmContentId=136697&page=sptemplate&sptemplate=km-article
https://support.oracle.com/support/?anchorId=&kmContentId=136697&page=sptemplate&sptemplate=km-article

upgl.sid=DB19
upgl.source_home=/opt/oracle/product/19c
upgl.target home=/opt/oracle/product/23ai
upgl.target cdb=CDB1

upgl.run_dictionary health=full
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Ensure dictionary and
"n " fixed objects statistics are accurate

« Save downtime by gathering in advance
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begin

dbms_stats.gather _schema stats('SYS');

dbms_stats.gather schema stats('SYSTEM');

dbms_stats.gather fixed objects stats;
end;

/
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Before upgrade

How to upgrade and convert

After upgrade



How Do You Start?

Installation

Download and install
Oracle Al Database 26ai
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;\I I/é Installation of Oracle Home is simpler

»  (Gold images with recent Release Update
« Available for Oracle Al Database 26ai
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Simplified Installation

1 Download software

Download patches

Unzip

Install

2
3
4  Update OPach
5
6

Apply patches
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Simplified Installation

1 Download software

3 Unzip
5 Install
162  Copyright © 2026, Oracle and/or its affiliates E




Simplified Installation

1 Download software

2 Unzip
3 Install
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How Do You Start?

SE

[5-5 o)

Container Database

Create a new CDB in
Oracle Al Database 26ai
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@_@E Create Container Database in advance
[« )
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Create Container Database '

1 Character set

[;.q:? => 2 Components

5 COMPATIBLE
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Create Container Database

Database Configuration Assistant - Create "orcl’ database - Step 9 of 15 x
1 C h a ra Cte r Set Specify Configuration Options i?gﬁ:g!'e 263]
» Always choose AL32UTF8

The database character set determines how character data is stored in the database.

» Allows PDBs with any character set { Database Operate ((Memory | Sizing | Character sets | Connection made |

avmrient Tvpe (%) Use Unicode (AL32UTFS8)
abnas |danHACaRGH Setting character st to Unicode (AL32UTF8) enables you to store multiple language groups.

torage Optior () Use OS character set (NEBMSWIN1252)
 Fast Recovery Optior Character set is based on the language setting of this operating system.

(_) Choose from the list of character sets

+D.i.tih.u:_Qnﬁ2na Database character set. [ 351TF Vicode UT versal char -
T Configuration Options =Thow re S e
i vl
- National character set EALIEUTFI.G - Unicode UTF-16 Universal character set 'I
T Default language: [ﬁmarlun 'i
re e Default territory: i'«'“““ States v]
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Create Container Database

Database Configuration Assistant - Create 'orcl’ database - Step 8 of 15 x
Select Database Options ORACLE 2 63]
Al Database

bane Ouarathit f Database components

I . .. Select the standard database components you want to configure for use in your database.
]' Oracle recommends that you always install these components in your database. Deselecting
De these components may cause you to no longer be able to choose some components on the
| . SO subsequent page,
2 CO m O n e ntS l . _. | Select Component Tablespace Include in PDBs
p I o el _ [] oracle [vM TEM a
I Metwork Configuration [7] Oracle Text AUX | !
* Install as many as you need » sgemrrEmp—— i
acle AUX ¥
« No more than that  Confiuraton ootons : :
| ["] Qracle Spatial YSAUX * I}
} [] oracle Label Security | <y =716 ]
Y e [] Oracle Database Vault AUX
[ o
.
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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 parameteris) value is shown in MB) [| show advanced parameters
Name | value | Include in spfile ] Category |

undo_tablespace UNDOTBS1 [w] Cluster Database -

sga_target 19202 [w] SGA Memory I

db_block size (bytes) 8192 Cache and /O

nls_language AMERICAN [w] NLS

control_files ("{ORACLE_BASE} oradata/... v File Configuration

remote_login_passwordfile EXCLUSIVE Security and Auditing

processes 640 [v] Processes and Sessions

pga_aggregate_target 6401 [w] Sort, Hash Joins, Bitmap Indexes

nls_tqrrlizm')iI AMERICA [w] NLS

OpEen_cursors 300 Cursors and Library Cache

db_domain [v] Database Identification

IMiscellaneous

Database Identification
Cluster Database -

®

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

%5 COMPATIBLE

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

SE

I.-o ol
COMPATIBLE=23.9.0

COMPATIBLE=23.0.0 COMPATIBLE=23.26.0

Not possible, Clovie/wmove O,
CDB compatible lower but compatible changes
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-- You can now update the COMPATIBLE parameter without a restart
-- Works within a release, e.g., from 23.9.0 to 23.26.0

-- Cross-release changes, e.g., 19.0.0 to 23.9.0, still requires a restart

alter database set downgrade compatibility to '23.9.0°';

171
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New In

2 6ai




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

CON$NAME COMP_ID  STATUS

CDB$ROOT CATALOG  VALID

CDB$ROOT CATPROC  VALID : .
% No information ov

DB$R
RED CATALOG  VALID
RED CATPROC  VALID

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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How Do You Start?

2
o

AutoUpgrade

Download latest version,
create your config file
and start the process
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$ java -jar autoupgrade.jar -version

build.version 26.2.260205

build.date 2026/02/05 04:36:27 +0000

build.hash 226a8557b

build.hash_date 2026/02/04 13:52:42 +0000
build.supported target versions 12.2,18,19,21,23
build.type production

build.label (HEAD, tag: v26.2, origin/rdbms_19.31)
build.MOS_NOTE 2485457.1

build.MOS_LINK
https://support.oracle.com/epmos/faces/DocumentDisplay?id=2485457.1
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1 2 3
Plugin Upgrade Convert 26°

\

'\\0\6\‘
:\}?\asV\V 00k Y0

opod
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Non-CDB to PDB conversion
is irreversible

What are your rollback options?
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ROLLBACK

Copyright © 2026, Oracle and/or its affiliates

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
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ROLLBACK

Copyright © 2026, Oracle and/or its affiliates

Refreshable clone PDB

Requires #e—ard disk space to hold
a copy of the data files

Requires Oracle Database 12.2 or newer




Upgrade via Refreshable Clone PDB

lll)

CREATE

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

181
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REFRESH

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

OUTAGE

Disconnect users and
refresh PDB for the last
time

UPGRADE

Upgrade PDB to
Oracle Al Database 26ai




Upgrade via Refreshable Clone PDB

System 1 System 2
system@l.dbf =
sysaux@l.dbf — %@%
users@l.dbf A [+~ e]
undo@1.dbf / \
/ \
19¢ 260

database %7
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Upgrade via Refreshable Clone PDB

System 1

system@l.dbf =
sysaux@l.dbf —
usersel.dbf A
undo@1l.dbf

%g% Conld be same

= €
[+ 9] system as well
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Upgrade via Refreshable Clone PDB

e ! wil, Giomlredfrond
%?W‘Wﬁ%gt/@d andlFscovaed+
or rol\vac

\“System 1

System 2

S %@g

system@l.dbf
sysaux@1l.dbf
users@l.dbf

undo@1.dbf
B / Copy data files
over database link

Damlms%
CREATE PLUGGABLF DATARASE ...( @CLONEPDB

Soure
G ratdbase de PDB
S Stil opfiy Upgrade PUB. . C_REFRESH MODE EVERY 30 MINUT

e

Repeat every
30 mivutes
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Refreshable Clone PDB

p—
CREATE USER dblinkuser CREATE DATABASE LINK CLONEPDB
IDENTIFIED BY ... ; CONNECT TO dblinkuser
IDENTIFIED BY ...
GRANT CREATE SESSION, USING 'noncdb-alias’;

CREATE PLUGGABLE DATABASE,
SELECT_CATALOG_ROLE TO dblinkuser;

GRANT READ ON sys.enc$ TO dblinkuser;
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You can drop user and database link
after migration

—i10
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Refreshable Clone

upgl.source_home=/u@l/app/oracle/product/12.2.0.1
upgl.target _home=/u@l/app/oracle/product/19
upgl.sid=NONCDB1

upgl.target cdb=CDB1

upgl.target version=23
upgl.source_dblink.NONCDB1=CLONEPDB

upgl.target pdb_name.NONCDB1=PDB1
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Refreshable Clone PDB

upgl.source_home=/u@l/app/oracle/product/12.2.0.1
upgl.target _home=/u@l/app/oracle/product/19
upgl.sid=NONCDB1

upgl.target cdb=CDB1

upgl.target version=23
upgl.source_dblink.NONCDB1=CLONEPDB 3600
upgl.target pdb_name.NONCDB1=PDB1
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Refreshable Clone PDB

upgl.source_home=/u@l/app/oracle/product/12.2.0.1
upgl.target _home=/u@l/app/oracle/product/19
upgl.sid=NONCDB1

upgl.target cdb=CDB1

upgl.target version=23
upgl.source_dblink.NONCDB1=CLONEPDB 300
upgl.target pdb_name.NONCDB1=PDB1
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Rename your PDB to avoid name collision

—i10

« |f CDBis on same host,
it also registers for the default service
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https://dohdatabase.com/when-a-refreshable-clone-takes-over-the-service/

Refreshable Clone

upgl.source_home=/u@l/app/oracle/product/12.2.0.1
upgl.target _home=/u@l/app/oracle/product/19
upgl.sid=NONCDB1

upgl.target cdb=CDB1

upgl.target version=23
upgl.source_dblink.NONCDB1=CLONEPDB 300
upgl.target pdb_name.NONCDB1=PDB1
upgl.start_time=21/09/2025 02:00:00
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Refreshable Clone PDB

upgl.source_home=/u@l/app/oracle/product/12.2.0.1
upgl.target _home=/u@l/app/oracle/product/19
upgl.sid=NONCDB1

upgl.target cdb=CDB1

upgl.target version=23
upgl.source_dblink.NONCDB1=CLONEPDB 300
upgl.target pdb_name.NONCDB1=PDB1
upgl.start_time=21/09/2025 02:00:00

upgl.parallel pdb_creation_clause=4
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Refreshable Clone

1 2

Run on source Run on target

autoupgrade.jar ... -mode analyze autoupgrade.jar ... -mode deploy

autoupgrade.jar ... -mode fixups
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Refreshable Clone PDB

1. 2. 3. 4. 5.

BEIER{IES Redo is Final refresh Disconnect
is created are copied applied and convert

autoupgrade.jar ... -mode deploy upgl.start_time=21/09/2025 02:00:00
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upg> proceed -job 101
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upg> proceed -job 101 -newstarttime +2h30m
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upg> proceed -job 101 -newstarttime 21/09/2025 06:30:00
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é Works for unplug-plug upgrades as well
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The source non-CDB stays intact
to allow rollback
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DEMO

Upgrade to Oracle Al Database 26ai

(@]
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a You must restore the PDB on standby
o database after disconnect from non-CDB

» Refreshable clone works only with
deferred recovery on standby database
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Key Benefits of Upgrade via Refreshable Clone PDB '

1 Less downtime

2 Excellent rollback option

[T\

3 For PDBs and non-CDBs
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Works everywhere




Refreshable Clone PDB

« After creating the refreshable clone PDB, don't restart the source database

* In the source database, refreshable clone PDB supports:
« Creating new tablespaces
« Extending existing data files
+ Adding new data files
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:: In OCl, upgrade individual PDBs using
AutoUpgrade and refreshable clone PDB

» See blog post for details
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https://dohdatabase.com/2024/05/21/upgrade-oracle-base-database-service-to-oracle-database-23ai/

:: In OCI, upgrade entire CDBs
using cloud tooling

» Be sure to update cloud tooling beforehand
» See blog post for details
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https://dohdatabase.com/upgrade23

g—) You can also migrate with

< Data Pump or Transportable Tablespaces

» Suitable when direct upgrade is not possible
« Smaller databases
» Reorganizing data
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Before upgrade

How to upgrade and convert

After upgrade
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Fallback Options | After Go-Live '

1 Backto 19c non-CDB

« Data Pump
@ « GoldenGate
1 ﬂ>
. ®

Smm=

2 Back to 19¢, stay multitenant

« Downgrade
e COMPATIBLE must be 79.0.0 in 26ai CDB
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3

T Backup your database after migration

-

e LevelO
»  Practice restore with pre-plugin backups
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% Check your standby databases

»  Special attention is needed for standby databases
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Data Guard

Plug-in on primary propagates
to standby database via redo
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4

1 Enabled recovery

2 Deferred recovery




Enabled Recovery

1 2
Enabled recovery Deferred recovery

create pluggable database ... standbys=all
Standby records PDB creation
Standby locates data files

MRP applies redo to PDB

PDB is immediately protected 0~V‘\x
Qe
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Enabled Recovery

S\
vxoV\‘C/

system@l.dbf

sysaux@l.dbf _\> sysaux@l.dbf
usersol.dbf I usersol.dbf
undo®1.dbf undo@1.dbf
=
T4
"9e+ roy
Cpp Plug-in and 4 20\2&\0\\
S

re-use data files

214  Copyright © 2026, Oracle and/or its affiliates



All data files on primary and standby
must be at the same SCN

—i10
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Enabled Recovery

» The plug-in happens on the primary database
* The plug-in uses the manifest file

« The manifest file contains information on
data files from the primary database only
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<?xml version="1.0" encoding="UTF-8"7>
<PDBE=>
<xmlversion=l</xmlversion>
<pdbname=DB12</pdbname=
=cid=0</cid=
<byteorder>1l</byteorder>
=vsn=203424000</vsn=
<WSNS>
=vsnnum=12.2.0.1.0</vsnnum=
<cdbcompt=12.2.0.0.0</cdbcompt=
<pdbcompt=>12.2.8.0.08</pdbcompt=>
<vsnlibnum=0.0.0.0.24</vsnlibnum=
<vsnsql=24</vsnsql=
<vsnbsv=8.0.8.0.0</vsnbsv>
</vwsns=>
<dbid=1852833295</dbid>
=ncdb2pdb=1</ncdb2pdb=
<cdbid>1852833295</cdbid>
<guid=86D05DC2587337002E0532AB2A8C0A57C</quid=
<uscnbas>4437941</uscnbas>
<uscnwrp>B</uscnwrp>
<undoscn>B</undoscn>
<rdba>4194824</ rdba>
<tablespace=
<name=5YSTEM=/name=
<type=0</type=
=tsn=0</tsn=
<status>l</status>
<issft=0</issft=
<isnft>B</isnft>
ncts=0</encts=

<afn=l</atn=
=rfn=1</rfn=

<path>/ub2/oradata/DB12/system@l.dbf</path=




Enabled Recovery

» The plug-in happens on the primary database

* The plug-in uses the manifest file

 The manifest file contains information on
data files from the primary database only

How does the standby database
know which files to plug in?
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-
Enabled Recovery '

1  Regular files

How does the standby database : -
know which files to plug in? 2 OMFin regular file System

3 ASM
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Enabled Recovery

1  Regular files

Standby search for data files at the same location as the primary

Override with DB_FILE_NAME_CONVERT

Or, override with STANDBY_PDB_SOURCE_FILE_DIRECTORY
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-
Enabled Recovery '

2 OMF in regular file system

Standby search for data files at the OMF location (DB_CREATE_FILE_DEST)

Move data files fromm non-CDB location into OMF location

Or, create soft links in OMF location pointing to data file location
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Enabled Recovery

35 ASM

» Standby search for data files at the OMF location (DB_CREATE_FILE_DEST)

« Use ASM aliases to find data files at non-CDB OMF location
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Enabled Recovery | ASM

Primary E
4

Standby g

+DATA/DB_BOSTON/DATAFILE/users.273.1103046827 <€ —————_

Sawme file,
but different name

+DATA/DB_CHICAGO/DATAFILE/users.269.1103050009 <&— |
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Enabled Recovery | ASM

19¢

Non-CDB g
Primary
19c

Non-CDB g
Standby
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sQLpilexsatibp_piinisss cdelbateraryifest_DB.xml");

* Not standby database

<?xml version="1.0" encoding="UTF-8"?>
<PDB>
<xmlversion>1</xmlversion>
<pdbname>PDB1</pdbname>

<guid>DDB49CFEFD8ED4FCEQ53E801000A078C</guid>

<tablespace>
<name>USERS</name>
<file>
<path>+DATA/DB_BOSTON/DATAFILE/users.273.1103046827</path>




Enabled Recovery | ASM

Target primary
26ai . .
CDB %@g q/ SQL> create pluggable database PDB1 using '/tmp/manifest DB.xml' ... ;
- |c-0 o|
Primary
» Manifest file lists the location of data files on primary
JL * No information about standby databases
26ai

cos 68

Standby — Q\

Target standby
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Enabled Recovery | ASM

26ai
CDB g_@% +DATA/DB_BOSTON/DATAFILE/users.273.1103046827
Primary —=——°
JL Redo record says: No good, data file
Plug v this data file has a different name
26ai /
CDB %Eg +DATA/DB_CHICAGO/DATAFILE/users.269.1103050009

Standby —=1
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Enabled Recovery | ASM

26ai

CDB @Eg +DATA/DB_BOSTON/DATAFILE/users.273.1103046827
Primary —=——°
\
OK, let's check the OMF directory
26ai
CDB gg% +DATA/DB_CHICAGO/DATAFILE/users.269.1103050009

Standby -
+DATA/CDB1_CHICAGO/<PDB_GUID>/DATAFILE

T+'s ewpt
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Enabled Recovery | ASM

26ai
CDB g_%@ +DATA/DB_BOSTON/DATAFILE/users.273.1103046827
Primary ——
. , ,
OK, let's check the OMTF directory
26ai
CDB %Eg +DATA/DB_CHICAGO/DATAFILE/users.269.1103050009

Standby —=1
+DATA/CDB1_CHICAGO/<PDB_GUID>/DATAFILE

T+'s empt™
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SQL> alter diskgroup data
'+DATA/DB_CHICAGO/DATAFILE/users.269.1103050009'
for
"+DATA/CDB1_CHICAGO/<PDB_GUID>/DATAFILE/users.269.1103050009":
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Data Guard | Re-use Data Files

Looking for file like on privmary

Primary % \

Recovery scanning directory +DATA/DB_BOSTON/... for any matching files
JL/ Deleted Oracle managed file +DATA/DB_BOSTON/...
NV

Successfully added datafile 37 to media recovery
Datafile #37: +DATA/DB_CHICAGO/DATAFILE/users.269.1103050009

Standby %_%%
Follows alias and finds the real file
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Enabled Recovery | AutoUpgrade '

The current version (25.6) does not support
plugging in with enabled recovery

« Enabled recovery requires work on both primary and standby hosts
* You must execute commands at specific times

* |t's complicated - but we're working on it
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Deferred Recovery

1 2
Enabled recovery Deferred recovery

create pluggable database ... standbys=none
Standby records PDB creation
Standby ignores data files

MRP skips redo

PDB protected after restore

231 Copyright © 2026, Oracle and/or its affiliates E



Deferred Recovery

S\

system@l.dbf

sysaux@l.dbf _\> sysaux@l.dbf
users0l.dbf i users0l.dbf
undo@1.dbf undo@1.dbf
system@l.dbf
N sysaux@l.dbf
S usersol.dbf
undo@1.dbf
Tﬂf‘g6+ c ) 0)(
Dp Plug-in and Restore da 1560
re-use data files X0
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R
Deferred Recovery '

Target
Primary

o8 - .

SQL> create pluggable database ...
I'o e O standbys=none;

j .

Source

i 8.
B\\\\\

Ta roet
Standby

233 Copyright © 2026, Oracle and/or its affiliates E




R
Deferred Recovery '

%_%g SQL> create pluggable database ...

I'o e O standbys=none;

\ PDR created

Data files missing
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Deferred Recovery

% SQL> show pdbs
%—g—. CON_NAME OPEN MODE

[¢e e 0 PDB1 READ WRITE

SQL> show pdbs

g—%—. CON_NAME OPEN MODE

[ e 0 PDB1 MOUNTED
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Deferred Recovery

236 Copyright © 2026, Oracle and/or its affiliates

SQL> select name, recovery status
from v$pdbs;

NAME RECOVERY_STATUS
PDB1 DISABLED




Deferred Recovery
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RMAN> restore pluggable database
. from service ... ;

SQL> alter pluggable database
enable recovery;
SQL> alter database datafile
.. online;




Deferred Recovery

/\

§§§ « Automated process in
/RMAN> restore pluggable databa\
Iﬂ . from service ... ; OraCIe Database 21C
SQL> alter pluggable database ;
JL ° enablepr\eggver‘y; ¢ PDB Recovery ISOIathn
QL> alter database datafile
g%% ... online; . :
e —~ [ « Requires Active Data Guard
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Further Details '

Webinar:

Move to Oracle Database 23ai —
Everything you need to know about Oracle Multitenant — Part 1
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https://dohdatabase.com/webinars/
https://dohdatabase.com/webinars/
https://dohdatabase.com/webinars/
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— Don't jeopardize your Data Guard

——

« Test the procedure and verify your environment
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alter system set " cursor_obsolete threshold"=1024;
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alter system set " cursor_obsolete threshold"=1024
comment="Added 2024-03-25 - Advice from MOS Note: 2431353.1";
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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$, EXP_0OBJ$, EXP_STAT$

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

alter system set " column_tracking level"=1;
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Key Learnings

Start preparing today

1
2 Use AutoUpgrade

3 Caution with Data Guard
and Multitenant conversion
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Real World Customer Case




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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1L 4

Techniker

Techniker
Krankenkasse
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Move hundreds of Oracle Database19c PDBs to
Oracle Database 23ai with ExaScale-only



Customer Case | Techniker Krankenkasse

Large German Public Health Insurance

* Founded: 1884

» Legal Form: Public Corporation

« Headquarters: Hamburg, Germany
 Members: 11.9 million

« Employees: approx. 19,000

« Customer Service: 174 service centers
« Budget 2024 £62.5 billion
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Customer Case | Techniker Krankenkasse '

Move to Oracle Database 23ai with Exascale

m *  No ASM, no Oracle Database 19c anymore

795 g8 @ Frascale 234
150 PDBs

Oracle 19.28 Oracle 23.9
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Customer Case | Techniker Krankenkasse '

COMPATIBLE=23.0.0

No ASM, no Oracle Database 19c anymore

Data Pump as rollback
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Customer Case | Techniker Krankenkasse '

@ r§'§—0| - Database Link @ Exascale 23ai

150 PDBs
Oracle 19.28 Oracle 23.9
Standby
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Customer Case | Techniker Krankenkasse

AutoUpgrade:

global.autoupg_log_dir=/home/oracle/autoupgrade_logs
upgl.source_home=/u@l/app/oracle/product/19.0.0.0/dbhome_1
upgl.target_home=/u@l/app/oracle/product/23.0.0.0/dbhome_1
upgl.sid=CDB19

upgl.pdbs=PDBSOURCE

upgl.target_cdb=CDB23

upgl.target_pdb_name.PDBSOURCE=PDB23

upgl.source_dblink.PDBSOURCE=COPYPDB_PDB23_PREPARE 60
upgl.timezone_upg=NO
upgl.close_source=NO

upgl.keep_source_pdb=yes
upgl.target_pdb_copy_option.PDBSOURCE=file_name_convert=NONE E
—
-
—F---
‘%;a
EE;IIE;I
[ o]

Refreshable Clone PDB Exascale 23ai

Upgrade

150 PDBs

Oracle 19.28 @" _ Oracle 23.9
@_) 10 PDBs in parallel

Standby
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Customer Case | Techniker Krankenkasse

Upgrade @

Oracle 19.28
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-

W

T

@ Exascale 23ai

Oracle 23.9

l

g5

Standby



Customer Case | Techniker Krankenkasse

Customer Yesl!!

Project Migrated 150 PDBs from TEST & DEV within less than 4 weeks

Constraints «  Migration of all environments completed by December 2025

el e » Exascale snapshots are super-fast

Upgrade

Remarks
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Customer Case | Techniker Krankenkasse '

Standby building

There were some issues

Refreshable Clones don't propagate

PDB recovery isolation doesn't work as expected

A number of SRs had to be opened for various areas

m Optimizer works very well
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Panasonic

How to Upgrade Refreshable
PDB Clones from 19c to 23ai

Panasonic Information Systems Co., Ltd.

Copyright (C) Panasonic Information Systems Co., Ltd. All rights reserved.



Overview
How we upgraded the database of Japan’s largest used car sales website, operated
by PROTO CORPORATION managed by Panasonic, on Exadata to Oracle Database 23ai

https://www.goo-net.com/
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https://mikedietrichde.com/slides/#0AIW2025

Oracle Al World 2025

Al World 2025
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Try it out
Hitchhiker's Guide for Upgrading to Oracle Al Database P> Share

© 6 hours

Outline

+ Upgrade Oracle Al Database using AutoUpgrade

« Convert to multitenant architecture using
AutoUpgrade

+ Convert to multitenant architecture using
Refreshable Clone PDBs

+ Convert to multitenant architecture using Data

Pump

Ensure performance stability

Capture workload information

Detect regressing statements using SQL

Performance Analyzer

Fix bad plans using SQL Tuning Advisor

+ Avoid plan regressions with SQL Plan Management

Restore failed upgrade

Downgrade a pluggable database

-

-

-

.

Prerequisites
PLEASE NOTE: This workshop is currently only

L] n k U DErad e 2 6a| La b available on the LiveLabs Sandbox!
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https://livelabs.oracle.com/ords/r/dbpm/livelabs/livelabs-workshop-cards?clear=100&search=hitchhiker&session=28291461140903

Lunch

We start again at 13:30



https://unsplash.com/@sanderdalhuisen?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/photos/person-holding-burger-bun-with-vegetables-and-meat-nA6Xhnq2Od8?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

Data Pump Top Tips

Supercharge data loading/unloading
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Always use Data Pump Bundle Patch




@—) More than 230 functional

< and performance fixes

« Data Pump Recommended Proactive Patches For 1910
and Above (KB107134)
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https://support.oracle.com/ic/builder/rt/customer_portal/live/webApps/customer-portal/?kmExternalId=KB107134

Importing a complete application with data
drops from almost 2.5 hours to 48 minutes —
by just applying the Data Pump bundle patch

A global provider of financial
services




Ensure dictionary and fixed objects statistics
are accurate




Ensure dictionary and
"n " fixed objects statistics are accurate

» Before export
« Before import
* Immediately after import
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begin

dbms_stats.gather_schema_stats('SYS');

dbms_stats.gather_schema_stats('SYSTEM');

dbms_stats.gather fixed objects stats;
end;

/
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"After gathering dictionary
stats, our Data Pump export
went from 46 to 8 minutes”
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Use parallel and multiple dump files




--Apply parallelism by simply specifying a degree
expdp ... parallel=8

--Use different parallel degree on import
impdp ... parallel=32
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e

Oracle Cloud Infrastructure On-prem (x86-64) On-prem (other)

Number of OCPUs 2 x physical cores Depends

Number of ECPUs / 4
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expdp ... parallel=8 dumpfile=exp%L.dmp
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expdp ... parallel=8 dumpfile=exp%L.dmp filesize=10000M
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-- New in Oracle Database 21c

-- After export, store a checksum in the dump file.
-- Detects in-flight corruption or alteration.
-- Specify other algorithms using checksum_algorithm parameter.

expdp ... checksum=yes

impdp ... verify checksum=yes
verify only=yes
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For best protection against dump file
tampering, use encrypted dump files

» (Checksum is a weaker protection
»  Requires Advanced Security Option



-- Protect your dump files from alteration by using encryption
-- Creating an encrypted dump file requires Advanced Security Option

expdp ... encryption=all encryption _algorithm=AES256
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@_) Transportable jobs can use parallel

@_) from Oracle Database 21c
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-- Any transportable jobs can now run in parallel
-- Parallel unload/load of metadata provide a significant performance boost

expdp ... full=y transportable=always parallel=16
expdp ... tablespace=<list> parallel=16

impdp ... parallel=16
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Parallel Transportable | Benchmark

Oracle E-Business Suite database

600.000+ objects

Export parallel 1 2h2m
Import parallel 1 6h 44m
Total 8h 46m
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Export parallel 16
Import parallel 16
Total

Th 8m
T 23m
2h 31m



Always convert to SecureFile LOBs




If exporting SecureFile LOBs is slow,
— apply 19.23.0 Data Pump Bundle Patch

« Alternatively, trick Data Pump with fake stats
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https://dohdatabase.com/2023/10/26/data-pump-and-faster-export-of-securefile-lobs/

@ Do you still have BasicFile LOBs?

« Use DIY parallelism during export
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https://dohdatabase.com/2023/10/10/data-pump-and-faster-export-of-basicfile-lobs/

--Converting a BasicFile LOB .to SecureFile during import,
--is faster than not converting it.
--Overview of Oracle LOBs (Doc ID: 1490228.1)

impdp ... transform=1lob storage:securefile

283  Copyright © 2026, Oracle and/or its affiliates



Speed up imports by using NOVALIDATE constraints




A Constraint Can Be

VALIDATED All data in the table obeys the constraint.
The database guarantees that data is good.

NOT VALIDATED  All data in the table may obey the constraint.
The database does not know if data is good.
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Most constraints are VALIDATED

—i10
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i

On import, Data Pump creates constraints
in the same state as in the source
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create table sales ( .... );

insert into

alter table
alter table
alter table

sales

sales
sales
sales

Recursive full table scan

as select ... ; ‘
ecursive full table scan

add constraint c_sales_1 check (cl1 in (0,1)) enable validate;j
add constraint c_sales_2 check (c2 in ('A','B')) enable validate;
add constraint c_sales_3 check (c3 > ©@) enable validate;

f

Recursive full table scan
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-- Add constraints with NOVALIDATE keyword regardless of state in source
database

-- Significantly speeds up add constraints for larger tables

impdp ... transform=constraint novalidate:y
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alter table sales add constraint c_sales 1 check (cl1 in (©,1)) enable novalidate;
alter table sales add constraint c_sales 2 check (c2 in ('A','B')) enable novalidate;
alter table sales add constraint c_sales 3 check (c3 > @) enable novalidate;

[

No full +able scan
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alter table sales add constraint c_sales 1 check (cl1 in (©,1)) enable novalidate;
alter table sales add constraint c_sales 2 check (c2 in ('A','B')) enable novalidate;

alter table sales add constraint c_sales 3 check (c3 > @) enable novalidate;

/

Database validates vew rows
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Benchmark, 1 billion rows

Importing VALIDATE constraints

10-AUG-24 00:32:28.716: W-1 Processing object type TABLE_EXPORT/TABLE/TABLE_DATA

10-AUG-24 00:36:42.762: W-1 . . imported "FUSION"."hwr_topic_tl" 151.2 GB 1044625000 rows in 254 seconds using external_table
10-AUG-24 00:45:41.226: W-1 Processing object type TABLE_EXPORT/TABLE/CONSTRAINT/CONSTRAINT
10-AUG-24 00:55:35.787: W-1 Completed 7 CONSTRAINT objects in 594 seconds

Importing NOVALIDATE constraints

10-AUG-24 00:14:56.050: W-1 Processing object type TABLE_EXPORT/TABLE/TABLE_DATA

10-AUG-24 00:19:10.311: W-1 . . imported "FUSION"."hwr_topic_tl" 151.2 GB 1044625000 rows in 254 seconds using external_table
10-AUG-24 00:29:20.841: W-1 Processing object type TABLE_EXPORT/TABLE/CONSTRAINT/CONSTRAINT
10-AUG-24 00:29:21.101: W-1 Completed 7 CONSTRAINT objects in 1 seconds
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NOVALIDATE constraints prevent
the optimizer from certain query rewrites

—i10

 (Check QUERY REWRITE INTEGRITY
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https://docs.oracle.com/en/database/oracle/oracle-database/23/refrn/QUERY_REWRITE_INTEGRITY.html

Validate constraints after import, or even after go-live

« Still requires a full scan of the table
« But can use parallel query
« And no table lock!
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https://youtu.be/lgFc0cduPJk?feature=shared&t=299

Exceptions

Data Pump always validates certain constraints:
1. On DEFAULT ON NULL columns

2. Used by a reference partitioned table

3. Used by a reference partitioned child table
4. Table with Primary key OID

5. Used as clustering key on a clustered table
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Use with care if
you are transforming data on import
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Available in Oracle Database 19c
via 19.27.0 Data Pump Bundle Patch




Even faster index imports




New In

2 6ai

Use index size to determine
parallel degree on index creation

Requires 23.8 and Data Pump Bundle Patch



Index Creation

impdp ... parallel=16

Before 121

Worker 1 CREATE INDEX ....

300  Copyright © 2026, Oracle and/or its affiliates

Really good for few bj

PARALLEL 16 4/

9 indexes

4




Index Creation

impdp ... parallel=16
P@al{y
9o0d for May .

From 121 1 SMall indeyes
Worker 1 CREATE INDEX .... PARALLEL 1
Worker 2 CREATE INDEX .... PARALLEL 1

CREATE INDEX .... PARALLEL 1
Worker 16 CREATE INDEX .... PARALLEL 1
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Index Creation

impdp ... parallel=16
The b
From 23 est O'F bO'f‘l/) Worlds
Worker 1 CREATE INDEX .... PARALLEL 1 /
Worker 2 CREATE INDEX .... PARALLEL 8
Worker 3 CREATE INDEX .... PARALLEL 4
Worker 4 CREATE INDEX .... PARALLEL 3
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How Data Pump Create Indexes

1 Calculate the optimal parallel degree

2 Create indexes




How Data Pump Create Indexes

1 Calculate the optimal parallel degree

« Always parallel 1 when a table is less than 150 MB
» (Customizable via INDEX_THRESHOLD

» Get optimal parallel degree using EXPLAIN PLAN
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SQL> explain plan for create index il on tl1(cl) parallel;

Explained.
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SQL> explain plan for create index il on t1(cl) parallel;

Explained.

SQL> select * from table(dbms_xplan.display(format => 'ALL'));

- automatic DOP: Computed Degree of Parallelism is 4 because of degree limit
- estimated index size: 655K bytes
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How Data Pump Creates Indexes

2 Create iIndexes

* One worker creates small indexes (parallel 1) in large batches

« The next worker starts with the biggest index (measured by optimal parallel degree)
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How Data Pump Creates Indexes

impdp ... parallel=16

Worker 1 CREATE INDEX ... CREATE INDEX ... CREATE INDEX ... CREATE INDEX ...
PARALLEL 1 PARALLEL 1 PARALLEL 1 PARALLEL 1

Worker 2 CREATE INDEX ... CREATE INDEX ... CREATE INDEX ...

PARALLEL 15 PARALLEL 8 PARALLEL 5

CREATE INDEX ...
Worker 3 PARALLEL 7
CREATE INDEX ...

Worker 4 PARALLEL 3
Worker 16
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Benchmark

Importing with former index method

10-MAY-25 16:18:55.130: W-12 Processing object type SCHEMA EXPORT/TABLE/INDEX/INDEX
10-MAY-25 16:36:46.902: W-30 Completed 480 INDEX objects in 1071 seconds

Importing with new index method

10-MAY-25 15:47:50.267: W-4 Processing object type SCHEMA EXPORT/TABLE/INDEX/INDEX
10-MAY-25 15:59:17.006: W-3 Completed 480 INDEX objects in 686 seconds
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Also available in Oracle Database 19c
via 19.26.0 Data Pump Bundle Patch




Performance Stability Prescription



what's your

biggest fear

when making cnanges?
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Performance Stability Prescription

= I = - -

o
®

Collect workload information

» Sample from cursor cache
* Gather from AWR
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Performance Stability Prescription

=i S

SQL>

SQL> exec dbms_sqlset.capture_cursor_cache_sqlset( ...

SQL>

SQL>

SQL> open ... table(dbms_sqltune.select_workload_repository) ..
SQL> dbms_sqlset.load sqlset(...', cur);
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SQL Tuning Set | Definition

SQL statement sqQL
AEEEN
EEEN
Context EEEE
EEEN

Statistics A
il

- [ ]
Plans .- .
| ]
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&
Gather at least a full month
E |.|._ll of workload data

» Assistin testing your database
»  Useful in solving post-upgrade performance problems

318  Copyright © 2026, Oracle and/or its affiliates



Workload Information

. AWR - Automatic Workload Repository

—. 00 om
=¥ ( Change the retention to a minimum of 40 days

exec dbms_workload_repository.modify_snapshot_settings(
retention=>57600,
—] interval=>30);

———e HOJ| Collect SQL statements and plans

Use AWR as main source

Capture from Cursor Cache for OLTP

Collect statements, plans and stats in SOL Tuning Sets
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Performance Stability Prescription

= N ?@ = N

Upgrade test database

Load workload data
(SQL Tuning Set)
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Performance Stability Prescription

E'E = ?@ => =>
|

AWR Diff Report
SQL Performance Analyzer tests your workload

Report with all regressing statements
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AWR | Diff Report

Use script awrddrpt.sql

« Events with a "-" did not make the Top list in this set of snapshots, but are displayed for comparison purposes

Wait Class Time(s) | Avg Time{ms) | %DB time
User i 22,193.998 114,919.21 518 23.17|

Configuration 3913 58,997.50 25,299.74 19.95|

73,786.55 14.88
c 73,940 48,47 8.77|
o 41,148 47.600.87 9.60]

. . . . . Pro tip: For migrations, you
Requires Enterprise Edition + Diagnostic pack can transport AWR data
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https://docs.oracle.com/en/database/oracle/oracle-database/19/tgdba/gathering-database-statistics.html

SQL Performance Analyzer | Concept

SQL Tuning Set
Production
Workload

o, s (8
C

/Illl EEEN

Upg md@
SPA
Test execution 7 7

Before upgrade  After upgrade
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" COMPARE

=] =
7 COMPARE
= s

lans

Elapsed, CPU time,
buffer gets, disk reads ...

Pro tip: For migrations,
import STS into target database



-

SQL Performance Analyzer | Report

Top 21 SQL Sorted by Absolute Value of Change Impact on the Workload

40 7jyws5gy3ditlb -1.43% 31816/ 12.0617299471964 83/ -588.13% n
36 5ps73nuy5f2vj 1.06% 31819 61.1872151858952 9 85.29% n
44 gsfggncchy6wg -41% 325424 6.00316202861498 8 -33.26% n
57 g5u7xuchhfu62 39% 32790/ 26.6833180847819 8 70.02% n
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SQL Performance Analyzer | Report

‘ Execution Plan Before Change:

Plan Hash Value : 3642382161

Id Operation Name Rows Bytes Cost Time

0 SELECT STATEMENT 245

1 SORT AGGREGATE 1 24

2 TABLE ACCESS BY INDEX ROWID CUSTOMER 23 552 245 00:00:03

3 INDEX RANGE SCAN CUSTOMER_I1 2888 10 00:00:01
‘ Execution Plan After Change:

Plan Id 1138

Plan Hash Value : 1075826057

Id Operation Name Rows Bytes Cost Time
0 SELECT STATEMENT 1 24 245 00:00:01
1 SORT AGGREGATE 1 24
*2 TABLE ACCESS BY INDEX ROWID BATCHED CUSTOMER 23 552 245 00:00:01
*3 INDEX RANGE SCAN CUSTOMER_I1 2888 10 00:00:01
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SQL Performance Analyzer | Report

Regressed SQL Statements
Buffer Gets
SQLID Met Impact on Workload (%6) SQL Trial 1 SQL Trial 2 Met Impact on SQL (%) | Mew Plan
4 3fy28gfudylag -0.050 26,504 29,573 -11.580 | ¥
4 czmubfafies 0,030 1,410 1,981 40,500 ¥
From production b\
workload From test

execution
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-

SQL Performance Analyzer | Report '

Met Impact on SQL (%)
-11.580

-40.500
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SQL Performance Analyzer | Report

4 mbfsﬁzgs)

0,030 1,410 1,981 -40,500 ¥
SOL Details: czzzubf8fjz96
Parsing Schema  APPS Execution Frequency 3

> SQLText Tg)
SELECT /* my query 21 */ /*+ CRDERED INDEX(tl) USE_HASH(tl) */ "B" || t2.take_02 take 02, "B" || t2.take_15
take 153, 'B" || t2.take_08 take 08, 'r" || t3.record nr price_eur id,...

Single Execution Statistics

Execution Statistic Collected
Execution Statistic Name MNet Impact on Workload (%) SQL Trial 1 SQL Trial 2 Met Impact on 5QL (%)

& Elapzed Time (sec) -0.240 0.112 0.164 -46,170
aig Parse Time (sec) % 0,220 0,001 0,001 14,490
& CPU Time (sed) 0,030 0.108 0.114 -5,040
=] User IO Time (sec) 0,000 0,000 0,000 0.000
& Buffer Gets -0.030 1,410 1,981 -40, 500
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SQL Performance Analyzer | Report

4 ( czzzubfafizas ) -0.030 1,410 1,981 -40,500 ¥

Plan Comparison
SQL_TRIAL_ 1353942463446
Plan Hash Value 1165613724

Expand All | Collapse Al

Cperation | Line ID | Object | Rows | Cost | Predicate

% SELECT STATEMEMNT o] 1 9,830
% HASH GROUP BY 1 1 9,830
W MERGE JOIN 2 1| 882
% SORT JOIN 3 8| 9,/5

% HASH JOIN 4 h 3 9,794 "T1"."PERIOD_CODE"="T4"."FLYER...

INDEX RANGE SCAN 5 APPS.IDXSS 030F0004 1 2 T4, "EXPORT_LIC_MR™=14659
% HASH JOIN & 14,210 9,792 "T1%"SKU_MR™="T2"."SKIL_MR." AM...
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SPA | Continuous Improvement

SQL SQL
] EEER
n EEEN
] EEEN
| EEEN

o ~ COMPARE
] < ]
TImplement 7 COMPARE

change SPA — -

Test execution

N
WN
Q
—_—
<o EEE
i ]
v
= SR ]
wn
4 El
im
-
EEENR
[ 1111 |
(11 ]|
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alter system set " cursor_bind capture_area size"=3999;
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Performance Stability Prescription

|

4

Ejrlfl = @ => = @

Tune SQLs with regressed plans

[

Create SQL Plan Baselines

Transport to production database
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declare
1 task varchar2(64);
1 report clob;
begin
1 task := dbms_sqgltune.create_tuning task(sql id=> ... );

dbms_sqgltune.execute tuning task(1l _task);
1 report := dbms_sqgltune.report tuning task(1l task);
dbms_output.put line(l report);

end;

/
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SQL Tuning Advisor | Example

FINDINGS SECTION (8 findings)

1- Statistics Finding

Optimizer statistics for table "SYS5"."TABPART$" and its indices are stale.

Recommendation

- Consider collecting optimizer statistics for this table.
execute dbms_stats.gather_table_stats(ownname => 'S5YS5', tabname =>
'TABPARTS', estimate_percent => DBMS_STATS.AUTO_SAMPLE_SIZE,
method_opt == 'FOR ALL COLUMNS SIZE AUTO');

Rationale
The optimizer requires up-to-date statistics for the table in order to
select a good execution plan.
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SQL Tuning Advisor | Example

6= S0L Profile Finding (see explain plans section below)

A potentially better execution plan was found for this statement.

Recommendation (estimated benefit: 67.2%)

o - Consider accepting the recommended SQL profile.
execute dbms_sgltune.accept_sql_profile(task_name == 'TASK_21944°',
task_owner == 'SYS', replace == TRUE};

Validation results

The SOL profile was tested by executing both its plan and the original plan
and measuring their respective execution statistics. A plan may have been
only partially executed if the other could be run to completion in less time.
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-

SQL Tuning Advisor | Example

7- Index Finding (see explain plans section below)

The execution plan of this statement can be improved by creating one or more
indices.

DBMS_SQLTUNE . REPORT_TUNING_TASK( : STMT_TASK)

" Recommendation (estimated benefit: 88.23%)

- Consider running the Access Advisor to improve the physical schema design
1 or creating the recommended index.
create index SYSTEM.IDX$$_55B80001 on SYSTEM.STATS("N13");

“  Rationale

Creating the recommended indices significantly improves the execution plan
of this statement. However, it might be preferable to run "Access Advisor"
using a representative SQL workload as opposed to a single statement. This
will allow to get comprehensive index recommendations which takes into
account index maintenance overhead and additional space consumption.
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SQL Tuning Advisor | Findings
Types of findings:

« Rewriting SQL statements

« Creation of SQL plan baselines
» Gathering object statistics

« Creation of indexes

« Creation of SQL profiles

....and more
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Pro tip: SQL Developer has a good
interface to SQL Tuning Advisor



https://www.thatjeffsmith.com/archive/2016/03/oracles-sql-tuning-advisor-and-sql-developer/

SQL Plan Management | Concept

&

k&“ o— Reptarable 5@ L
[ ]
..-". Bidtevetimng changed
(_) A!... * Bldvestatistics OPTIMIZER_USE_SQL_PLAN_BASELINES=TRUE
No plans Pl | Enl@wl'q@mlameter Plan history
in baseline ~ Filter Actiohldﬁ@dicm@d part of SQL plan baselive

\ ?lalm A s used x’

E % .
Plan A Plan B FEllal )

Accepted Not accepted
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SPM | Evolve

* Result:
Performance better

Test execute Test execute

Plan sﬂlms :L

Plan A Plan C Plan D
Accepted Accepted Accepted

I.-..u I.-..h -
Plan B Plan D Plan History

Not accepted Not accepted
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SPM | Load from STS

SQL Tuning set Plan €
kﬁ _____ ZL SQL> DECLARE
dka a o BEGIN
cnt := DBMS_SPM.LOAD_PLANS_FROM_SQLSET('UPG_STS_1');
END;
/
'i.' I-'-
l-. '-. .

Plan A Enle Plan B Plan History

Accepted Accepted Not accepted

Automatically
accepted
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SPM | Use Case

Source an Plavs from production
19c - %'\5

Production
23ai

Test
23ai

..,_J Load into

- . Plan baseline
.--_-' Plaus from ik baseline /‘i

Automatically
accepted
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-
SPM | What If ... Literals '

SQL Plan Management in a system with literals is not a good fit
« Many distinct statements

* CURSOR_SHARING = FORCE? No!

Optimal solution: Change your application to use bind variables

342  Copyright © 2026, Oracle and/or its affiliates E


https://docs.oracle.com/en/database/oracle/oracle-database/19/tgsql/improving-rwp-cursor-sharing.html

' Use SQL Profiles for statements with
St literals

« Part of Tuning Pack
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dbms_sqltune.accept_sql_profile(..., category=>'TEST_ENV');

alter session set sqltune_category='TEST_ENV';
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dbms_sqgltune.accept _sql profile(..., category=>'TEST ENV');

alter session set sqltune_category="'TEST_ENV';

--After testing, fully enabled profile
dbms_sqltune.alter_sql_profile(..., attribute_name=>'CATEGORY', value=>'DEFAULT");
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SQL Profiles | Facts

» Stores a set of hints that causes the optimizer to select a plan
» Affects one statement only

* Transparent to application

» Useful with literals using FORCE_MATCH=TRUE

» Persistent and transportable
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There is only one tool to ensure plan stability:

SQL Plan Management

Don't use

e OPTIMIZER_FEATURES_ENABLE
e COMPATIBLE




COMPATIBLE vs. OPTIMIZER_FEATURES_ENABLE

COMPATIBLE OPTIMIZER_FEATURES_ENABLE
» Enables features « Just reverts to the parameters used in a
« Always use the default value of a release previous release

(e.g.19.0.9) « Avoid using it if possible

« Thisis not a Swiss Army knife!
* You will turn off a lot of great features
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Hitchhiker's Guide to .

Upgrade to Oracle Al Database 26ai

try it out for free

IT'S EASY
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If you don't have the right license,
use a database system in OC|

Relevant options and packs included in most cloud offerings



Use OCI for Performance Testing

Export SQL Tuning Set

= eas .

@?
‘v
<\_ Generate SPA report
Export SQL Plan Baselines Create SQL Plan Baselines
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Performance Tips & Tricks




Use as few initialization parameters
as possible

e Stick to the defaults
e Stick to vendor recommendations




Only use underscores and events to solve
specific situations

*  Only under guidance of Oracle Support



Patches For Optimal Performance '

1 Install the latest Release Update

2 Install the latest Monthly Recommended Patches

3 Check for important recommended one-off patches (Doc ID 555.1)

4 Check for other SQL performance bug fixes (Doc ID 2773715])
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https://support.oracle.com/epmos/faces/DocumentDisplay?id=555.1
https://support.oracle.com/epmos/faces/DocumentDisplay?id=2773715.1

Enable Optimizer Fixes '

5 Selectively 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?

oradiff.oracle.com

= Oracle Release Analyzer Diff Utility

Version Selector

Source Aelease Source Patch Level

19¢ 18.3.0 (Base Release)

Targat Reloase Target Pateh Lovel
19c 19.24.0

V_$SYSTEM_FIX_CONTROL

Added Removed  Modified

BUGNO VALUE SOL_FEATURE

o QKSFM_EXTTAB_33636280

o QKSFM_OR_EXPAND_33649782

33667606 o QKSFM_OR_EXPAND_33867505
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DESCRIPTION

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

enhance index check in presence of NLESORT function based index

List Mode
@
OPTIMIZER_FEATURE_ENABLE EVENT 3 AULT
[} 1
L] 1
[}

1-500f235 >



Should You Enable Optimizer Fixes? '

Upgrade Enable optimizer fixes using DBMS_OPTIM_BUNDLE
New database

Patching Do proper testing before enabling
optimizer fixes using DBMS_OPTIM_ BUNDLE

358  Copyright © 2026, Oracle and/or its affiliates E



il

Don't gather new optimizer statistics

after upgrade

Upgrades from 11.2.0.4 might be different



il

Don't gather system statistics

In most cases, the defaults are fine
Might be a good idea on Exadata Database Machine

Optimizer blog



https://blogs.oracle.com/optimizer/should-you-gather-system-statistics
https://blogs.oracle.com/optimizer/should-you-gather-system-statistics

Autonomous Al Database
A migration approach




The idea?

A mostly self-managed database environment,
taking care on many tasks

362 Copyright © 2026, Oracle and/or its affiliates



What's the story?
Flashback to October 2017




KEYNOTE

PRESENTATION

Oracle OpenWorld San Francisco 2017







be fired?

xsql.com/or_’le- -impact-on-dbas/
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https://unsplash.com/@lukearam?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
https://unsplash.com/photos/a-man-sitting-at-a-desk-in-front-of-a-computer-BpTqCNotBLI?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash

"It’s that sort of attitude that has turned some DBAs mto
inflexible dinosaurs. . : _
You ve got to evolve or die, people'"

-.-Tim Hall

https: //oracle base. com/blog/2017/10/02/0r‘ac1e autonomous database and-the-death-of- the dba/

Photo by Leo on Unsplash

367 Copyright © 2026, Ora‘cle and/or its affiliates . : } D



https://unsplash.com/@leo_visions_?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
https://unsplash.com/photos/silhouette-of-man-jumping-on-air-hkJ0g2Wduig?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash

Autonomous Al Database - Where? '

Public cloud

Autonomous Al Database

=58

Cloud@Customer

Autonomous Al Database in a VM
environment

&)




One Autonomous Al Database - Two Deployment Choic'




-

One Autonomous Al Database - Workload Choices

S
T

Autonomous Al Lakehouse Autonomous Transaction Processing
(ADW) (ATP)
« Data Warehouse, Data Mart » Transactions, Batch, Reporting, loT
» Data Lake, Machine Learning » Application Dev, Machine Learning
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Migration Planning
No migration without a proper runbook




Photo by bert b on Unsplash

Estate Modernization

. :
Ml 8

But not every database is a great candidate for ADB


https://unsplash.com/@bertsz?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
https://unsplash.com/photos/white-macintosh-computer-Zd6PL6PSW5E?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash

Migration to Autonomous Al Database is
always a logical migration

« Move the data, not the database




Tools out-of-the-box

N
=0

SQL Developer Web

Web-based Function rich,
low code development env

No client software needed
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Oracle REST Data Services

Ability to REST enable a
schema and autogenerate
REST endpoints for tables,
views, and procedures

/

»

APEX

Execute SQL and PL/SQL

Build Data Models,
generate DDL statements

Monitor and manage the DB



Essentials

Oracle Autonomous Database Serverless

A hlly sutormaned databarne tarvice that makes it sauy for 3l onganizations. 10 develog and deploy applicat Pagardios of complesity, scale, or criticalty.
Sustrnceron Dussbass . the werace that rarging fiosm vl B | Large-seale cats

g, Autnnmaun (s bt inghuding T . 508 centric Appikcation, and Oracie APEX Low
Code Deveiapmans,

Duts intrgration

Get Started

PLSOLAPT
A Bingin your ourrsey crvating Sucoewlul sohuticns mi Autoromous st s the i belo b bef o e started weth B servioe, Check oot the tapics on the left 3o
e chowe mtn avean, of ierest
Y hather you e delevaring reporting uokutionn for your srpanization, rieeding 10 gain inalghts uting sophissicansd snalytics, develaping rext penension appications - or al of
[r— e - Aetonomon. [t abase helps e you there.

Chache Laching
Learming

Sy
. 2 ®

Develop Hew ta Autenomous Ditabase? Try for free

o Al i

e I = U htanaevanit Dutsbing
T R—

Chscle APEX = GatUSS300 in crusie s iy & ke g of Descln Chsa sarvicn bor
Wdan
REST Afm
Sign U et
oo

Outside the database,
check OCI Documentation

Example: Deploy, start, stop, scale
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https://docs.oracle.com/en-us/iaas/autonomous-database-serverless/index.html

Essentials

Oracle Autonomous Database Serverless

Duta St & Fully sutomaned databane tarvice that makes & easy for all arganizations 32 develos and deplay application workioads, regardiens of compleity, scale, or crmicalty
S Rustonormesn Gutsbuse 5t orily atabns clousd uervice that masety. the rasy rangirsg rom uall-srics nabylics 1o uspasticated, Lrge-stls dut s mansgemant

. gt Astoromonn Datshase o mubpls workioads, inchsing Dats Warshoung, Trarascteon Procesing, JHN-certns Appiationn, are) Oracle APLX Lo
Colteriate C e Drveinpmer:

Get Started

Bagin your jurney crating scoessiul sohuticn e Autonomous Dlstsbae. U the inkn belos b bl you gt started with B service, Check ot the fopics on the ket 1o

Anabyze
b i chown it avess o interent
oty
Whethue youne delepring reporting 1oktions.oe your arganization, rcing 1 i intights. uting sephanated smalytic, developing net gererstion sppkcations. - o ol of
Bushboard e - ftncmonn Curtabae heign gt you there

Learm
Gragh Anabytics ra‘ &
i 5 3

Develop Mew to Autonomous Database? Try for free
. st estoncanesss Dot oo st v with dbwnys Frse

chonst varecn

Coacle APEX Gt LSS50 i coci sty g o On s Cho sarvis o
REST Afm i
oo $igm Up: Mt

Inside the database,
check Database Documentation

Example: Schema, capabilities, connecting
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Planning
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rﬁ,@@] How do we migrate our 500 databases

g c to Oracle Autonomous Al Database?

* And which ones are good candidates?
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Getting an Overview '

1 2 3

Estate Explorer = Cloud Premigration =»  Cloud Migration
Advisor Tool Advisor
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Getting an Overview

1

Estate Explorer

380 Copyright © 2026, Oracle and/or its affiliates E



Getting an Overview

1

Estate Explorer

B Analyze 1000's of databases in
> just a few hours

View innovative visualizations

§ and detailed reports

381 Copyright © 2026, Oracle and/or its affiliates

v

Provide a detailed TCO to
compare on-premises and cloud

Optimize your Autonomous Al
Databases using Elastic Pools



Getting an Overview

2

Cloud Premigration
Advisor Tool

By
0
0
[ [ [
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Getting an Overview

2

Cloud Premigration
Advisor Tool

~ Premigration Advisor Check Details List

Source Database

Expand All Close All

~ Action Required ( 2 checks )

~ OGG Minimal Supplemental Logging Not Enabled
Description: Minimal supplemental logging is not enabled on the Database.

Action: Make sure minimal supplemental logging data is enabled by using executing the SQL command ALTER DATABASE ADD
A SUPPLEMEMNTAL LOG DATA; This command can be done while the database is online and no restart is required.

More Details

» Relevant Objects ( 1relevant objact )

|) 0GG Replication Not Enabled |

|> Review Required (1 check) |
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Getting an Overview

3

Cloud Migration
Advisor

= E/}

-

EB0
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Getting an Overview

3

Cloud Migration
Advisor

Oracle Cloud Migration Advisor a

2, mike.d

| ) | Oracle Cloud Migration Advisor

Welcome to the Cloud Migration Adviser (CMA)

Oracle Cloud Migration Advisor brings you the expert technical knowledge of Oracle Database upgrade and migration development teams, combined with
more than a century of combined real-world experience with customer migrations, to give your customer the best possible migration advice.

With Guided Mode, CMA will quickly tell you

* Which databases can be most easily migrated to Oracle Autonomous Database, or
= What is the best migration method to move chosen databases to a desired Oracle Cloud platform?

For more opliens, you can

» Create and configure migration scenarios using Create Project, or
= Access your existing migration projects and scenarios with My Available Projects

Now it is time 1o start - let's move to the Oracle Cloud!

udeaiods [RETTNORIOO Gt |
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Getting an Overview

» OCI Database Migration Service
» Zero Downtime Migration

« Autonomous Migration Automation

Cloud Premigration _\> Cloud Migration
==

N
Estate Explorer _‘> Advisor Tool Advisor

« Data Pump
* GoldenGate

« 020 /000
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Cloud
Premigration
Advisor

Tool

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr



Evaluate an Oracle Al Database
et for compatibility with

Oracle Autonomous Al Database
« Use Cloud Premigration Advisor Tool (CPAT)
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Overview

¢)
X

J
&

L

S - B -

Connects Checks Reports Fixes

(optional)
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.
Download CPAT from MOS Note: 2758371.1 '

E Patch 32613591: Cloud Premigration Advisor Tool (CPAT) for version 11.2.0.4 and Higher

-

Last Updated 11-Feb-2025 17:31 (12 days ago)

Product Oracle Database Upgrade Assistant Size 8.6 MB Release Oracle 11.2.0.4.8
Download Access Software
Release Oracle 11.2.0.4.8 i Platform  Generic Platform
I i B Classification General
Platform Generic Platform Patch Tag Language American English

Bugs Resolved by This Patch

List of bugs fixed is not available. Consult the Readme. Read Me| _Download ] [23) AddtoPlan |= ]

Analyze with OPatch... |

View Related Knowledge to this Patch

All-time Downloads 50 View Trends

(53 Discuss this patch in the community ]
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https://support.oracle.com/epmos/faces/DocumentDisplay?id=2758371.1

./premigration.sh \
--connectstring jdbc:oracle:thin:@<host>:<port>/<service> \
--username CPAT_CHECK \
--pdbname PDB_COMPLEX \
--schemas appuser,reportuser \
--outdir /home/oracle/cpat-db \
--targetcloud atps \

--migrationmethod goldengate \
--reportformat html



f?) That's a lot of options.
Help me out, please!
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505

CPAT COMPOSER

https://macsdata.com/oracle/cpat-composer

* Freeto use
« Available online
« Not an official Oracle tool

» (Created by Marcus Doeringer
Migration Specialist @Oracle
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https://www.linkedin.com/in/marcusdoeringer
https://macsdata.com/oracle/cpat-composer
https://macsdata.com/oracle/cpat-composer
https://macsdata.com/oracle/cpat-composer
https://macsdata.com/oracle/cpat-composer
https://macsdata.com/oracle/cpat-composer
https://macsdata.com/oracle/cpat-composer

Eﬁi macsdata articles tools tags about m o &

Version:  25.2.0 (Default) ~ Template:  SA: Recommended Settings v 2 Q hid Q
Reset Search About Valid

= |nput Form # Recommended @ Default <[> Output ~ E o @ Use Placeholder

g

| v J Operating System v @ Status Info All required options set

i

v

— Select the operating system to run CPAT # Recommended Options have been applied

=

Fe {\ = ¥r Recommended Options

3 Linux Windows Analysis Mode: SCHEMA  File Prefix

b‘ Use for Linux operating system Use for Windows operating system

3 ?— Command ‘ Parameter File

| ..

e —

Select the mode you want to run CPAT ./premigration.sh --connectstring ‘'jdbc:oracle:thin:@myhost:1521:0RCL'

username sys --ta cloud ATPS --migrationmethod DATAPUMP --reportformat HTML
JSON TEXT --full --zip

o §

Source Analysis Target Properties
Run CPAT on the source database for analysis Generate a properties file from the target
database
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ORACLE
Sat Feb 22 20:59:55 UTC 2025

Cloud Premigration Advisor Tool (CPAT) Report

CPAT Version: 252.1-1
Version Date: Feb 17, 2025
Days Since Last CPAT Update: 28 days

Table of Contents

Premigration Advisor Report Summary
Report Datails

Report Analysis Notes

Source Databasa Details

Source Database Version Information
Source Database Patch Information

Source Database Redo Information

Source Database Supplemental Information
Source Databasa Schema Summary Information
Pramigration Advisor Check Details List
Report Legend

Expand All Clozo All
~ Premigration Advisor Report Summary

Report Result

Mumbser of schemas analyzed:

([ I R R Sp—— Rp————

Action Required

a

G I2En A LI kWA PR



= Premigration Advisor Check Details List

- Report Legend

Expand Al Chosa All

~ Premigration Advisor Report Summary

Report Result

Mumbser of schemas analyzed:

List of schemas analyzed:

~ Report Results Overview

Return to Table of Contents:

~ Report Details

Action Required

a

[PDBUSER, CO, HR, MYAPP)

Source Database
Action Required 2
Review Requined 1
Review Suggested 2
PaGsad 16

Target Database
Action Reguired 10
Review Required 7
Review Suggested 4
Passad 17

Migration Method
Action Requred 1
Rewiew Required 2
Review Suggested 1
Pistad 4

Additional Tasks
Acthion Reguirad 1]
Review Reguired 0

Review Suggested 4

Pagsad 16




Return 1o Table of Contents

~ Report Details
CRAT
Application 26211
Verglon:
Repart .
Generated On: Sal Feb 22 2060044 UTC 20286
Analysis ] _
Property File: premigration_advisor_analysis. properties

Analysis Modao: FULL

Target Cloud
ALL
Typa:
mﬁ;:}. [DATAPUMP, DATAPUMP_DBLINK, GOLDENGATE]
command Ling - 0Mectstring jdbc:oracle:thin:@dbsystemaz:1621/pdb_complex sub07021612620,upgradeteam aracleven.com --targetcloud ALL ~-username SYS —-sysdba

Options: -=pnalysisprops premigration_asdvisor_analysis, properties --cutdin home/oraciefcpat_22_feb_2025 --loggingleval FINE --migrationmethed ALL --repertformat
JSON HTML TEXT --resultlhevel RO --zip -——gaiherdetails ALL

Mara Detalls

Return to Table of Contents

> Report Analysis Notes



Mare Detalls

Roturn to Table of Contents
> Report Analysis Notes
> Source Database Details
> Source Database Version Information
> Source Database Patch Information
> Source Database Redo Information
> Source Database Supplemental Information
> Source Database Schema Summary Information

~ Premigration Advisor Check Details List

Source Database



v Source Database Details

Source Cloud Vendor: Oracle Cloud Infrastructure (Database)
Source Database Host Name: dbsystemaz

Source Oracle SID: ORCL

Source Database Created Date: Fri Jan 24 22:23:51 UTC 2025
Source Database DBID: 1719058167

Source Database Unique Name: ORCL_5tr_iad

Source Instance Name: ORCL

Source Database Name: ORCL

Source Database Username: SYS

Source Database Port String: x86_64/Linux 2.4.xx

Source Database Platform ID: 13

Source Database Container Name: PDB_COMPLEX

Source DB Block Size in KB: 8

Source DB Combined Size of DATA, TEMP, LOG, and CONTROL File Usage in GB: 5.044

Source DB Size of DATA File Usage in GB: 1.856

Source DB Size of TEMP File Usage in GB: 017



More Details

Return to Table of Contents

> Report Analysis Notes

> Source Database Details

> Source Database Version Information

> Source Database Patch Information

> Source Database Redo Information

> Source Database Supplemental Information

> Source Database Schema Summary Information

v Premigration Advisor Check Details List

Source Database



v Action Required ( 2 checks)

v 0GG Minimal Supplemental Logging Not Enabled

Description: Minimal supplemental logging is not enabled on the Database.

Make sure minimal supplemental logging data is enabled by using executing the SQL command ALTER DATABASE ADD SUPPLEMENTAL LOG DATA;

Action: This command can be done while the database is online and no restart is required.

More Details

> Relevant Objects ( 1 relevant object )

~ OGG Replication Not Enabled

Description: ENABLE_GOLDENGATE_REPLICATION init.ora parameter is not set.

Make sure ENABLE_GOLDENGATE_REPLICATION is set to TRUE by using executing the SQL command: ALTER SYSTEM SET

Action: ENABLE_GOLDENGATE_REPLICATION=TRUE SCOPE=BOTH; This command can be done while the database is online and no restart is required.

More Details

? Relevant Objects ( 1 relevant object )
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The documentation has additional
information on each CPAT check

Utilities Guide, Oracle Al Database 26ai
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https://docs.oracle.com/en/database/oracle/oracle-database/23/sutil/premigration-advisor-tool.html

./premigration.sh ... --genfixups
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You can run CPAT on any live database.
It is completely non-intrusive.
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CPAT integration

Generate CPAT report
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ZERO DOWNTIME MIGRATION
Run as part of its migration assessment

OCI DATABASE MIGRATION SERVICE
Run as part of its migration assessment

ENTERPRISE MANAGER MIGRATION WORKBENCH
Run as part of its migration assessment

SQL DEVELOPER / SQLcl
Through the MIGRATEADVISOR command
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£
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o
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Data Pump Bundle Patch aren't yet
applied in ADB Serverless (October 2025)

You may request one-off fixes via an SR



=

Allocate a sufficient number of ECPUs

» 32 should be the minimum when you import
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Export: PARALLEL 2x of physical cores



£ @ Import: PARALLEL=ECPU/4, or higher

»  Scale up to the maximum for migrations
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Most simple method: Data Pump '

=k = e =

Datapump with Files Datapump with DB Links




Automation

How AMA scripts ease migrations




What is AMA? '

Autonomous Al Database Migration Automation (AMA)

« Simple migration solution for ADB Serverless
» Script based

« Single configuration file

« Migrates in phases

« Can act fully automated

* Not a new product, just a solution to ease migrations

413 Copyright © 2026, Oracle and/or its affiliates E



An ADB-S migration is a bit like
making a movie

You won't start with filming right away

You need a script book
You need to cast actors
You need a film set

You need ...

Now you can start filming your scenes HOE_[j|

And then there's plenty of work
on editing and cutting the movie
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AMA Workflow

%
%
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U U

« Examination of source database (CPAT)
» (Create migration directories
» Configure AMA parameter file
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mkdir -p /home/oracle/CPAT_MIG_SCRIPTS/INPUT
mkdir -p /home/oracle/CPAT_MIG_SCRIPTS/OUTPUT

cp CPAT_MIGRATION_PARAMETERS.txt /home/oracle/CPAT_MIG_SCRIPTS/INPUT

vi /home/oracle/CPAT_MIG_SCRIPTS/INPUT/CPAT_MIGRATION_PARAMETERS.txt
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Parameter File

Adjust:

» Connect strings source and target
» Data Pump encryption

» Storage (FSS or Object Store)

* Format: TAB or SCRIPT
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Documentation

AMA Documentation is available at request
* Documents the entire flow and all options and parameters

’: S

Oracle Autonomous Database
Migration Automation
E For CPAT and stand-alone use

May, 20255, Version 1.1
Copyright € 2025, Oracke and,or ins affilistes
Public
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AMA Workflow

e
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Java and OLAP (ADB)
Migration user
Statistics scripts
Quiesce scripts
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AMA | Planning Phase

On-Prem - Source

Gather stats for SYS / SYSTEM
Create Migration user
Enable restricted session

Set JOB_QUEUE_PROCESSES=0
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ADB-S - Target

Enable OLAP / JAVA in ADB-S



[oracle@ephx31vml-jlosdl OUTPUT]$ cat _ US3BLDW_MIGRATION_CONTROL_FILE.ctl

--- PLAN PHASE ---
--- All steps in this phase affect the source database ---

--- * You can collect the statistics or create the migration user in advance ---

--- * Get familiar with the restricted session privilege and how to prepare it ---
--- * shortly before the migration starts make sure no unwanted user is connected ---

--- to the source database, turn on restricted session and disable the scheduler ---

HH#HH SOURCE HH#HHE HiH# TARGET HHHHE

PLAN TARGET 080T L .. e vvereersenseneeneeseeseaeeaseeneaneaneaneaneenedaeeneaneaneannnn 00001_US3BLDW_SQL_ENABLE_OLAP_JAVA.

PLAN SOURCE 00002 01 00802 _US3BLDW_SQL_OPTIONAL_SOURCE_STATS.sh

PLAN SOURCE 00004 01 00804 _US3BLDW_SQL_SET_JOB_QUEUE_PROCESSES.sh
PLAN SOURCE 00005 01 00005 US3BLDW_SQL_ENABLE_RESTRICTED_SESSION.sh

PLAN SOURCE 00003 01 00003 _US3BLDW_SQL_CREATE_MIG_USER_SRC.sh



AMA Workflow

& \Q’D%QI &
& o® , O(\Q o®
Q\Q g QQO (50 <
Q & @ o

&> 3 & &
<) Q R R
M M . M
U/ U/ U/

* Roles, profiles, schema definitions ‘\
« Functions, types, packages _
» SQL Profiles, SQL Plans, SQL Patches Yewwtime starts
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AMA | Preparation Phase

On-Prem - Source ADB-S - Target

Collect allowed ROLES
Create ROLES
Collect PROFILES
Create PROFILES
Create storage credential (NFS, Object Store)
Export schema definition

Import schema definition

Export FUNCTIONS, TYPES, PACKAGES

Granting migration privileges
Alter user profiles

Create SQL Profiles, SQL Plans, SQL Patches

Import FUNCTIONS, TYPES, PACKAGES
Collect SQL Profiles, SQL Plans, SQL Patches
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--- PREPARATION PHASE ---

--- All steps in this phase will prepare the source and target database ---

--- The scripts depend on each other, so

HH#HH

PREPARE
PREPARE
PREPARE
PREPARE
PREPARE
PREPARE
PREPARE
PREPARE
PREPARE
PREPARE
PREPARE
PREPARE
PREPARE

SOURCE

SOURCE
TARGET
SOURCE
TARGET
SOURCE
TARGET
SOURCE
TARGET
TARGET
SOURCE
TARGET
SOURCE
TARGET

00006
00007
00008
00008
00009
00009
00010
00010
00011
00012
00012
00013
00013

02
01

01
02
01

HH#HHE

00010_US3BLDW_EXPDP_USER. sh /

00012_US3BLDW_EXPDP_TYPE.sh s }

00013_US3BLDW_EXPDP_FUNCTION.sh

424 Copyright © 2026, Oracle and/or its affiliates

execute in this phase one script after the other ---

HiH# TARGET HHHHE

. 00007_US3BLDW_SQL_ATTACH_FSS.sh

. 00008_US3BLDW_IMPDP_ROLE.sh

. 00009 US3BLDW_IMPDP_PROFILE.sh

. 00010_US3BLDW_IMPDP_USER.sh
. 00011 _US3BLDW_SQL_CREATE_MIG_ROLE.sh

. 00012_US3BLDW_IMPDP_TYPE.sh

. 00013_US3BLDW_IMPDP_FUNCTION.sh



AMA Workflow
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» Export schemas and audit tralil
« Copy files (if necessary)
* Import schemas and audit trall
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AMA | Perform Phase

On-Prem - Source

Export all schemas

Export audit trail

Co py files (if necessary)
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ADB-S - Target

Import all schemas

Import audit trail




AMA Workflow

< \\@%Q/ Q
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» (Cross-schema objects
» Privileges

 Profile adjustments

» Advanced queues

« Recompilation
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--- PERFORM PHASE ---
--- Commonly in this phase nothing depends on each other (except you for example have objects that depend on objects stored in other schema) ---

--- So export jobs can be started in parallel and imports once the export finished ---

#### SO UR CE  #i#h# #### T ARG E T  #i###
PERFORM SOURCE 00014 01 00814 _US3BLDW_EXPDP_AUDIT_TRAILS.sh

PERFORM TARGET 0014 2 ... veuserseneeeeseeseaeeas e e e e e e e e eaeee et eneeneennnn 00014 _US3BLDW_IMPDP_AUDIT_TRAILS.sh
PERFORM SOURCE 00015 @1 00815 US3BLDW_SQL_GEN_SQL_PROFILE_STAGE_TAB.sh
PERFORM SOURCE 00015 02 00815 US3BLDW_EXPDP_SQL_PROFILES.sh
................ 00015_US3BLDW_IMPDP_SQL_PROFILES.sh

................ ©0015_US3BLDW_SQL_APPL_SQL_PROFILE_STAGE_TAB.sh

PERFORM TARGET 0015 3 ... \veusenseeeeeaeeaseaneaneaneaneaneaneaneanss
PERFORM TARGET 0015 B4 ... ..vusenseneesensennenneaneaneaneaneaneaneansn
PERFORM SOURCE 00016 01 00816_US3BLDW_SQL_GEN_SQL_PATCHES_STAGE_TAB.sh
PERFORM SOURCE 00016 02 00816_US3BLDW_EXPDP_SQL_PATCHES.sh
................ 00016_US3BLDW_IMPDP_SQL_PATCHES.sh
................ 00016_US3BLDW_SQL_APPL_SQL_PATCHES_STAGE_TAB. sh

PERFEORE T/REET PG @8 60000000000000000000000000000060000000000000000000
PERFEORE T/GREET PG @4 60000000000000000000000000000060000000000000000004
PERFORM SOURCE 00017 01 00017_US3BLDW_EXPDP_SCHEMA_FUSION.sh

PERFEORE TAREET @27 @2 60000000000000000000000000000000060000000000600000d0000GA0000000000 00017_US3BLDW_IMPDP_SCHEMA_FUSION.sh
PERFORM SOURCE 00018 01 00018_US3BLDW_EXPDP_SCHEMA_FUSION_OCSERVER11G.sh

PERFEORE TAREET EEEAE @2 6000000000000000000000000000000000000000000000000d0000000000000000 00018_US3BLDW_IMPDP_SCHEMA_FUSION_OCSERVER11G.sh



AMA | Perform Phase

On-Prem - Source ADB-S - Target

FOREIGN KEYS cross-schemas
INDEXES cross-schemas
FUNCTIONAL INDEXES enableing

REVOKE transition privileges
GRANT privs SYS, SYSTEM, CTXSYS, objects
Restore final profiles

Set tablespace quotas
Export network ACLs
Import network ACLS
Enable Advanced Queues
Recompilation
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--- POST PHASE ---

--- Here execute again all scripts one after the other as they might have dependencies again ---

#### SO UR CE  #i### #### T ARG E T  ####
oL Y el S - A AN 00082_US3BLDW_SQL_REMOVE_MIG_ROLE.sh
oL Y el - A A 00083_US3BLDW_SQL_SYS_PRIVS.sh
oL Y el T A A 00084 _US3BLDW_SQL_CTXSYS_PRIVS.sh
oL Y el = T L A N 00085_US3BLDW_SQL_DATAMINING_PRIVS.sh
oL Y el = T T A A 00086_US3BLDW_SQL_OBJECT_PRIVS.sh
oL Y el - I A S 00087_US3BLDW_SQL_ROLE_PRIVS.sh
POST TARGET 0088 L .. e evvereeuseseseneeeeee e ae e ae e e e e e e e aneaeee st eneeneennnn 00088_US3BLDW_SQL_TBS_QUOTES. sh
POST TARGET 0089 L .. e evvereensenseeeseeeee e ae e as e en e e e aneaneeeeeaie et eneennnn 00089 _US3BLDW_SQL_DETACH_FSS. sh

POST SOURCE 00090 01 ©0890_US3BLDW_EXPDP_NETWORK_ACL.sh

POST TARGET 0090 2 .. e vvereereeeeeeeeee e e e et e ee e e e e e e e e e ettt ieieeneas 00090_US3BLDW_IMPDP_NETWORK_ACL . sh
oL Y el = T L= A A 00091_US3BLDW_SQL_SET_AQ_STATUS.sh
POST TARGET 0092 L .. e evvereenseneeeeeee e e e ee e ee e e e e e e e e e e ettt eneeneennan ©0092_US3BLDW_SQL_RECOMPILE.sh

--- END OF MIGRATION ---



AMA Workflow
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Object comparison
Row export/import comparison
OLAP Analytic Workspace
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AMA can run a migration fully automated
and completely unattended



Works with Windows as source database
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@l Database links, external tables,
APEX applications

*  Work-in-progress
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Key Learnings

7N

1
2

3

4

Find the right candidates for ADB

Follow our migration approach

Ask us about your ADB migration project



Virtual Classroom Seminar Series #22 - #25

Migration to Oracle Autonomous Database
Part 2 Pregaring

1 PLANNING 2 PREPARING 3 MIGRATING 4 OPERATING
Watch recording Watch recording Watch recording Wach recording
Get slides Get slides Get slides Get slides
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https://youtu.be/rT28SmGl1WE
https://mikedietrichde.com/slides/
https://youtu.be/SZxOpkz5oag
https://mikedietrichde.com/slides/
https://www.youtube.com/watch?v=l-Ili_OZaTA
https://mikedietrichde.com/slides/
https://www.youtube.com/watch?v=OCEeEwPvbZ8
https://mikedietrichde.com/slides/

Try it out, please!!

*  We are looking for reference customers
*  Getin touch with us when you tested it
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Break

We start again at 15:15



https://unsplash.com/@frank_leuderalbert?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/photos/blue-ceramic-cup-with-saucer-uWA0x6L7ex4?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

Oracle Al Database 26ai
What's Changing
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Oracle/ Server

Release 7.3 for Windows NT Versions 351 and 4.0

The Enterprise

Database Engine

of Choice

ORACLE

Enabling the Infes

441 i
Copyright © 2026, Oracle and/or its affiliates
es i

L —.



Familiarize yourself with the changes
in Oracle Al Database

L@

e (Check the Upgrade Guide
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https://docs.oracle.com/en/database/oracle/oracle-database/26/upgrd/oracle-database-changes-deprecations-desupports.html

AutoUpgrade

Only supported method for upgrading to Oracle Al Database 26ai

$/

{!







Oracle Al Database 26ai
What's New
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Relive the highlights of
Oracle Al World

Join us next year: October 26-29, 2026 | Las Vegas
Oracle Al World is officially a wrap! Thanks to everyone
who joined us in person or On Air. Missed something or
want to revisit key moments? Keynotes and select sessions
are available on Oracle Al World On Air until Nov 17.
Subscribe for updates and get $100 off Oracle Al World
2026—keep learning and stay connected.

Get your free pass

Subscribe for Oracle Al World 2026

Thank you Join us next year!
for attending October 26 - 29, 2026

—
Deloitte




www.oracle.com/ai-world/

Keynotes on demand

Missed the keynotes live? Catch up anytime with Oracle Al World On Air.

Watch on demand

Oracle Al: Powering Your Business

Hear Oracle Chief Executive Officer Mike Sicilia
discuss how Oracle embeds Al into every layer of
our technology stack. Oracle’s vision is Al built end-
to-end, from the data platform to cloud
infrastructure to the applications that run your
business.

448  Copyright © 2026, Oracle and/or its affiliates

Oracle Vision and Strategy

Larry Ellison, chairman of the board and CTO of
Oracle, is here live to talk about Oracle’s latest Al
innovations across databases, infrastructure, and
applications. Hear what Oracle’s doing today and
what it plans for the future of Al to help move your
business forward.

The “Al for Data” Revolution is here—
How to Survive and Thrive

Juan Loaiza, EVP of Oracle Database Technologies,

and T.K. Anand, EVP of Oracle Healthcare and
Analytics, discuss how Al is completely reshaping
data and apps—right now. Get a glimpse into what
the Al-driven future looks like, and learn how you
can thrive in the Al for data era.

Building the Cloud for You

Whether you need big Al solutions, the smallest
sovereign footprint, security, or the ability to get
wour data in any cloud with Oracle-level
performance, come hear Oracle Chief Executive
Officer, Clay Magouyrk, talk about the enterprises
who are winning and innovating with Oracle.


https://www.oracle.com/ai-world/
https://www.oracle.com/ai-world/
https://www.oracle.com/ai-world/

Oracle Cloud Infrastructure global footprint

200+ live and planned regions
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"Some regions have not been publicly announced and are therefore not shown on the map

Seoul

Chuncheon
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oo

New Zealand
A

South Korea
o




Oracle Cloud Infrastructure multicloud regions
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"Some regions have not been publicly announced and are therefore not shown on the map
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OCI Multicloud

Choice of
Deploying Oracle Database in any Cloud
Szl £y I

Infrastructure
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Examine Oracle Database changes
AN using ORAiff

»  Oracle Release Analyzer Diff Utility
« https://oradiff.oracle.com
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https://oradiff.oracle.com/
https://oradiff.oracle.com/

c & https:fforadiff.oracle.com/
Oracle Release Analyzer Diff Utility SR MOS Account &% Oracle Account £J 3 (O (@)~ R daniel.overby.hansen@oracle.com v

Home

Oracle Release Analyzer Diff Utility

Parameters Find the differences between two Oracle Database releases

Users, Roles, etc

Oracle Release Analyzer Diff Utility (ORAdIff) allows you to compare two database releases to
each other - with or without patch bundles on top.

Included Fixes Get StartEd

Oracle Database Home

Privileges

1. Click the menu icon on the upper left corner

Lidd of the page

Fixed Objects 2. Select an object type from the left-hand

navigation menu
Audit

3. Choose the Source and Target versions and
System patch levels

Scheduler 4. View the report. You may optionally choose
a filter

Release & Updates Timeline

Report The tool will display the differences such as "new tables", "added parameters", "changed
columns”, "removed privileges" and much more. It search can tell you when a parameter
Custom Patch Sets was added and which files changed in your Oracle Home.




= ORAdiff 05 A e acle A it - A, daniel.overty.hansen

Ty e ORAdiff

ORAdIff - Find the differences between two Oracle Database releases

Watch on YouTube
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https://youtu.be/PdkNF5Z18c0

o

Accelerate your applications 10x
with True Cache
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True Cache

Application

1

— Dl:l

10
Writes
Reads

—
PDatabase
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we need a cache!

?Q\ We have a performance problem;
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True Cache

Application

l Reads

Writes Ll
Current Reads L

Object Cache

PDatabase
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True Cache

Who takes care of the cache:

« Populating?

« Consistency?

* Monitoring?

« High availability?
e Security?

« Auditing?
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El{g:_ll ... now we're having a cache problem!

460  Copyright © 2026, Oracle and/or its affiliates O




&6

Oracle True Cache -
conceptually a diskless Active Data Guard



True Cache

Application

]
— DI:I
10

l Reads

Wri,t,&s EIIIIIIIE
Current Reads : ?@ = S True Cache
Redo
Lo i
Datavase
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o

Oracle True Cache is part of
Enterprise Edition



— Quickly resolve poor performance
= caused by change in execution plan

«  Simplified use of SQL Plan Management
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select dbms spm.add verified sql plan baseline('<sgl 1id>');

f

B
gckpor'f@d to 19
2 2. 0
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9P

Allow the database to fix
regressing plans automatically

* Automatic SQL Plan Management
« Real-time SQL Plan Management



YN Automatically recover from
saL® @ certain ORA-00600 errors

Automatic Error Mitigation
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https://docs.oracle.com/en/database/oracle/oracle-database/23/tgsql/introduction-to-sql-tuning.html
https://docs.oracle.com/en/database/oracle/oracle-database/23/tgsql/introduction-to-sql-tuning.html

SQL> select ... from ...
ERROR at line 1:
ORA-00600: internal error code, arguments: [...]
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SQL> alter session set sql error mitigation = 'on';

SQL> select ... from ...
n rows returned
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Even wider tables

 Upto 4096 columns
« Be aware of row chaining
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SQL> alter system set max _columns=extended scope=spfile;
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L_lh \ Ensure your database clients are updated

» Qlder clients do not support more than 1000 columns
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Al changes everything @@




Harvard Business Review

“Al won’t replace humans -
but humans with Al will rg Q\

replace humans without Al”

Karim Lakhani
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Oracle Vector DB Demo - Movies ) home @ Vector Search

{2
Q

Filter ®

Year v Genre v Nominations Awards

Question

Message

Motivational movies about athletics|

35

Search Type
© Text Search §) Vector Search




Results

1-100of 10

Title Awards

Goodbye

Columbus NOKE

The

NONE
Formula

PEEIFFER

Batman

Returns

Year Nominations

Academy Award for Best Writing,Adapted

1969
Screenplay

2002 NONE

Academy Award for Best Makeup and
92 Hairstyling,Academy Award for Best Visual
Effects, MTV Movie Award for Best Villain

Genre

Romance,Co

medy,Family

Unknown

Film-
Moir,Action,F
amily,Fantas



Why Batman Returns? “Motivational Movies about Athletics”

NJQT15253, Batman Returns, 1992, https.//upload.wikimedia.org/wikipedia/en/8/83/Batman_returns_posterZ.jpg, 'Film-Noir, Action,
Family, Fantasy', Academy Award for Best Makeup and Hairstyling, Academy Award for Best Visual Effects, MTV Movie Award for
Best Villain', , Batman Returns is a 1992 American superhero film directed by Tim Burton and produced by Denise Di Novi and
Burton, based on the DC Comics character Batman. The sequel to the 1989 film Batman, it is the second installment of Warner
Bros. initial Batman film series, and stars Michael Keaton as Bruce Wayne / Batman, alongside Danny DeVito, Michelle Pfeiffer,
Christopher Walken, Michael Gough, Pat Hingle and Michael Murphy. In Batman Returns , Batman faces the Penguin, who plots to
kill all of Gotham City's firstborn sons, while dealing with Catwoman, who seeks vengeance against Max Shreck, a corrupt tycoon
who allies with the Penguin to bring Gotham City under his control. Burton originally did not want to direct another Batman film.
Warner Bros. developed a script with Sam Hamm which had the Penguin and Catwoman going after hidden treasure. Burton
agreed to return after they granted him more creative control and replaced Hamm with Daniel Waters. Wesley Strick was later
chosen to do an uncredited rewrite shortly before filming. This included normalizing dialogue, fleshing out the Penguin's

mOlLfVClthf?S and master plan, and removing scenes due to budget concerns. Strick continued working as the on-set writer

through filming. Annette Bening was originally cast as Catwoman, but became pregnant and was replaced with Pfeiffer. Batman
Returns was released on June 19, 1992. It grossed $266.8 million worldwide on a total budget of $80 million and received positive
reviews. Critics praised its action sequences, performances, Danny Elfman's score, effects and villains, although its dark tone and
high level of violence for a PG-13 film, was criticized. The film was nominated for two Academy Awards: Best Visual Effects and Best
Makeup, as well as two BAFTA awards. A stand- alone sequel, Batman Forever, was released in 1995, with Val Kilmer replacing
Keaton as Batman. An alternate comic book continuation, which ignores the events of the subsequent films, will be published by DC
Comics starting in July 2021. Keaton is also set to reprise the role of Batman in the DC Extended Universe beginning with The Flash
(2022).
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{2} home @\ Vector Search

Oracle Vector DB Demo - Movies

Filter ®

Year v Genre b Nominations Awards

Question

Message

Motivational movies about athletics|

35

Search Type
(O Text Searctl © Vector Search




Results

1-100f 10
Title Awards Year Nominations Genre
The Do-Deca-Pentathlon NONE 2012 NONE Comedy
Wasdy Harrelsmn
Champions NONE 2023 NONE Comedy,Sport
RO SCHRODER
Across the Tracks NONE 1991 NONE Drama Action

Hustle NONE 2022 NONE Sport




= Oracle Vector DB Demo - Movies () home &) Vector Search

A
& Filter ®
;&‘5’23 > ;:: t v Nominations Awards
Question
Message

Motivational movies about athletics

Search Type
(O Text Search © Vector Search



Results

1-30f3
Title Awards Year MNominations Genre
Woody Harrelson
= i Champions NONE 2023 NONE Comedy,Sport
Sweetwater NONE 2023 NONE Biography,Sport
80 for Brady NONE 2023 MNONE Sport,Comedy

1-30f3



Source Al Al

Object Model Vector
Key new Al data type: . @%
AI Vector Document
i 94
Stores semantic content e/ a5

of a complex object image 12

65
03
74
82
48




b {
F
¥
L

Oracle Al Database W e ~.
can store Al vectors and

use them to find S
similar objects |




Al needs business data
to answer your questions

Finding relevant business data requires
searching private data

with traditional data search

and Al Vector Search

o




Al Database unifies search (@\ Find semantically similar

benefit documents

across traditional data that are rellevant to the
and Al vectors SMPIOYES




Bring Al search to
both operational and
analytical systems

with just one extra
line of SQL

o,

SELECT document

FROM benefits_documents
WHERE doc_plan_id IN (SELECT plan_id from emp_plans..)
ORDER BY VECTOR_DISTANCE(:question_vec,

document_vec);
\




(o | [osom]

Unify Al Vector Search 42 @ @
with all types of data, 16 —|— -
not just relational 21 Spatial Graph

50
TEXT
Vector D

Relational Text




Easily pass results of search to LLM to answer the question

o S

[ AI Vector Search ]

Retrieval
Augmented
Generation




Vector Database

* New data type: VECTOR

« Avectoris
a numerical representation of data
that captures key features and relationships of the data
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Vector Database

CREATE TABLE movies (

id NUMBER,
description CLOB,
photo BLOB,

my_vector  VECTOR(768, FLOAT32));
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t's just an array ...

50 21 16 42 33




Vector Database

« Your data is already in the database

« How do you perform a semantic search instead of a literal search?
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Comparing numbers is trivial 100 > 50 = true

How to compare complex data types? =

How to search for search complex data types? D

AQ@
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Vector Database
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Search vector data using vector indexes

Calculate the vector distance



Type of movie
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Giewre
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Wood
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Distance (Euclidean Squared)
= (3-2)#+(1-6)%+(2-2)?+(8-3)?




Vector Database

SELECT
FROM movies
ORDER BY vector_distance(moviel, movie2, EUCLIDEAN_SQUARED);
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Comedy

The Mask

Ace Ventura
Shrek

Action Monty Python

Predator

Delta Force

NEIRVEIS

Star Trek
James Bond

Band of Brothers Starship Troopers
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502

edator

Rambo Tarminator

Band of Brothers

Comedy

The Mask

Ace Ventura
Shrek

Action Monty Python

Delta Force

NEIRVEIS

Star Trek
James Bond
Starship Troopers
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How do you convert your data
into vectors?




Vector Database

ALY

» Embedding models transform your data into a vector
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10,000 GPU ?
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DBMS DATA MINING.import_onnx_model(
model name => 'All-MinilM-L6-v2',
model data => 'All-MinilM-L6-v2.onnx'

)s
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INSERT INTO movies
VALUES (:id,
:description,
:photo,
VECTOR_EMBEDDING(All-MinilM-L6-v2, :description));

507  Copyright © 2026, Oracle and/or its affiliates



Vector Database

p [?I_ §+?

qq;____“m oo
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Vector Database

p [?I_ §+?

qq;____“m oo
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Vector Database

p [?I_ §+?

qq;____“m oo
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Vector Database
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Included in any edition

of Oracle Database 26ai

» No extra license required
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Oracle Database 26ai Annotations

Annotations add intended usage to schema elements such as tables, views, columns
User-friendly display names, identify sensitive data, etc.

CREATE TABLE Emp(
Id NUMBER(5),

Nm VARCHAR2(255)
Salary NUMBER
)

Annotations can be used by low code frameworks to generate user interfaces
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Action

Architecting Agentic Al Reasoning
Ch

into the database A Agent @@
> Select Al Agent ) Retrieval
> Private Agent Factory &)
2> SQLcl MCP Server
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Database Al Vector Search




MCP Server

Model Context Protocol , [é@
Enable powerful and , %
simplistic Al

Pl

-




EXTENSIONS C
v
~ INSTALLED 6
Cline ) 504ms

Autonomous ceding agent right in your IDE, capable of crea...

& Cline

GitHub Copilot Chat =) a04ms
Al chat features powered by Copilot

& GitHub =3
Oracle Code Assist

Oracle Code Assist

Oracle @
Oracle SQL Developer Extension for VSCode o 9Ims
End-te-end development tools for your SOL and PL{SQL ap...
% Oracle Corporation £
L]

v RECOMMENDED 2

S5QLTools {pEM 35
Connecting users to many of the most commonly used data...

Matheus Teixeira m

Vim <pB.3M dra
Vim emulation for Visual Studio Code

vscodevim m

~ MCP SERVERS

7

MCP Servers

Browse and install Model Context Protocol (MCP)

B Untitled-1 X BWY& 90 CHAT +v @B - | 3 X
1 Generate code (®I), or select a language (=K M), 5 0 iss or don't |
Show
A

[
Build with Agent

Al respo

es may be inaccurate.

Generate Agent Instructions to onboard Al onto your
codebase.

Agent v GPT-Bmini v 8 ~
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What else?

More very important features




son | & Get the best of both worlds
1~_|§|§I with JSON Duality Views
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JSON Duality

SCHEDULE FOR: JILL l&

"student" : "S3245",
"name" g Vsl
"major" : "Math",
"schedule"
[
f%‘:' "time"  : "14:00",
rg.@‘ "course" : "Math 201",
"room" : "Ale2",
"teacher" : "Adam"
course STUDENT COURSES .
STUID SMAME MAJOR  YEAR ce CLASS  ROOM TIME | TCHID STUID (4]:] {"time" : "16:00",
"course" : "Science 102",
"room" : "B4@5",
“teacher" : "Anita"
}
1
}

A single database can now support both relational and document data
providing the benefits of both




—[a ‘— Easily convert your existing application
e with Oracle Database API for MongoDB

» Using Oracle Database API for MongoDB
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https://docs.oracle.com/en/cloud/paas/autonomous-database/serverless/adbsb/mongo-using-oracle-database-api-mongodb.html

No more insecure
case insensitive password

» 110G password verifies are no longer accepted
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Grant privileges to an entire schema
in one command

e grant ... on schema ... to ...
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SQL> drop table t1;

ERROR at line 1:
ORA-00942: table or view does not exist

SQL> drop table if exists t1 ... ;
Table dropped
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SQL> create table t1 ( ... );

ERROR at line 1:
ORA-00955: name is already used by an existing object

SQL> create table if not exists tl1 (cl number);
Table created
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select owner, to_char(created, 'YYYYMM'), count(*)
from dba_objects
group by owner, to char(created, 'YYYYMM');
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alter session set group by position_enabled=true;
select owner, to_char(created, 'YYYYMM'), count(*)

from dba_objects
group by 1, 2;
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sqlplus appuser@alias does not exist

ERROR:

ORA-12154: Cannot connect to database. Could not find alias
alias does not exist in
/opt/oracle/product/23ai/dbhome_1/network/admin/tnsnames.ora.
Help: https://docs.oracle.com/error-help/db/ora-12154/
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SQL> ping salesgold

Network service name mapping file:

/opt/oracle/product/23ai/dbhome_1/network/admin/tnsnames.ora
Attempting to contact: (DESCRIPTION = (CONNECT TIMEOUT=5) (RETRY_COUNT=2) (RETRY_DELAY=3)

(TRANSPORT_CONNECT_TIMEOUT=3) (ADDRESS_LIST = (LOAD_BALANCE=on) (ADDRESS = (PROTOCOL =
TCP) (HOST=1ocalhost) (PORT=1521))) (CONNECT DATA= (SERVICE_NAME = pdbl)))

Ok (1.177 msec)
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exec dbms_space.tablespace_shrink('USERS");
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R
Tablespace Shrink '

» Dependent objects and cursors might be invalidated

« Objects are moved in an online manner

» Purges recycle bin
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the most
important change




seleet—sysdate—from—duals

select sysdate;
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Key Learnings

1
2

3

Move to Oracle Al Database 26ai

Use AutoUpgrade

Adopt Al features

4




Oracle

DBAs

run the world




YouTube | Oracle Database Upgrades and Migrations

@ Oracle Database Upgrades and Migrations
PLATLISTS COMMUNITY CHAMMELS

WOME  VIDEDS

SOL Plan Mansgement and | How S0 SOL Plan
the 50L ~ b ensure plan stabiliy

Upload:
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E 88
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im0 & phuggable database S Oracle Database to._
_ m 00 T
Wirtual I Ovacle I Stabiity i
10: How Low Can You G, S ———— Frescipticn "
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https://www.youtube.com/@upgradenow
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Creste =
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S—— L ! Y
= B
[24] 5 ]
Database Replay - the pro £ Using s0L i
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‘with 50L Patch e example
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e 300+ videos

* New videos every week

* No marketing

 No buzzword

SCAN ME

« Alltech


https://www.youtube.com/@upgradenow

Thank You
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