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Before upgrade

How to upgrade and convert

After upgrade
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Lifetime Support Policy
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Nel o
1. WAIVED EXTENDED EXTENDED

12.2.0.1 LIMITED

. Premier Support . Waived Extended Support . Paid Extended Support Restricted Upgrade Support . Limited Error Correction
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Lifetime Support Policy
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EXTENDED
12.2.0.1 LIMITED

EXTENDED

. Premier Support . Waived Extended Support . Paid Extended Support Restricted Upgrade Support . Limited Error Correction
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Next Long Term Support release

Oracle Database 23ai

Upgrade possible only from:

* Oracle Database 19c

* Oracle Database 21c
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the multitenant architecture only

%%% Oracle Database 23ai supports
| e e O |

» You must convert your database to a PDB
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alter system set max_pdbs=3;
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Update Exadata System Software
to the latest version, minimum 241

>l

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

O Upgrade to Oracle Grid Infrastructure 23ai

+ Manages Oracle Database 19c and newer
» Upgrade older databases in advance
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| . Raise ASM disk group compatibility

» Set compatible.rdbmst019.0.0.0.0
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Ensure your clients can connect
é‘n to Oracle Database 23ai

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

|C|Iant | Server Version [
on 23ai |
[23a%11 s |
21c Yes \
19¢ es \
MOS Note: 2073031 - Client / Server Interoperability Support Matrix
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https://support.oracle.com/epmos/faces/DocumentDisplay?id=207303.1

select * from gv$session connect_info;
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On important databases,
execute a dictionary check before upgrade

* Formerly known as Health Check
+ MOS Doc ID 1366971
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https://support.oracle.com/epmos/faces/DocumentDisplay?id=136697.1

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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dbms_dictionary check on ©5-SEP-2023 09:41:30

Catalog Version 19.0.0.0.0 (1900000000)
db_name: DB19

Is CDB?: NO
Trace File: fopt/oracle/diag/rdbms/dbl9/DB19/trace/DB19 ora_ 25184 DICTCHECK.trc
Catalog Fixed
Procedure Name Version Vs Release Timestamp Result
.- 0IDONOb)Col L. 1900080080 <= *ALL Rel® 09/65 09:41:30
PASS
. ... 190006600060 == *ALL Rel* 89/85 69:41:38
PASS
.- SourceNotInObj ... 1900000000 <= *All Rel* 09/85 09:41:38
PASS
upgl.sid=DB19 .- OversizedFiles ... 1000600008 == *All Rel* 89/85 89:41:38
upgl.source_home=/opt/oracle/product/19c P‘SE e e TEsST S
upgl.target_home=/opt/oracle/product/23ai p;s;'" efaultStorage == / e
upgl.target_cdb=CDB1 .- PoorStorage ... 1080080068 <= *All Rel® 09/85 80:41:38

upgl.run_dictionary_health=full
**x 2923-09-05T09:41:30.934258+00:00

?j-‘s‘?anl’arttounthismtch ... 1900000008 <= *ALl Rel* 09/05 09:41:38
'.’{s'?abtn-ParLﬂbj ... 1900000008 <= *ALL Rel* 09/85 09:41:30
‘.’?Sltsinw ... 1966600008 <= *ALL Rel* 09/85 09:41:30
f{séalidﬂlr ... 1900060008 <= *All Rel* 69/85 09:41:30
.fsguplicatenataobj ... 1900600008 <= *ALL Rel® 09/85 09:41:38
{’fsgbijn ... 1900000008 <= *All Rel® 89/085 09:41:31
:::Ebjsen ... 10086680008 == *ALl Rel* 09/85 89:41:31
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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_dictionary_stats;
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
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How Do You Start?

v

Installation

Download and install
Oracle Database 23ai

2 Copyright © 2024, Oracle and/or its affliates



;‘”’é Installation of Oracle Home is simpler

+ Gold images with recent Release Update
« Available for Oracle Database 23ai
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Simplified Installation

1 Download software
Download patches
Unzip

Update OPatch

Install

cc 1 A W N

Apply patches
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Simplified Installation

1 Download software

Unzip

Install

cc 1 A W N
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1 Download software
. Fully updated
Unzi — .=s
2 ° > =k Oracle Home

3 Install
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How Do You Start?

27
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Container Database

Create a new CDB in
Oracle Database 23ai
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Create Container Database

1 Character set

@_@g = 2 Components

% COMPATIBLE
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Create Container Database

1

Character set

Always choose AL32UTF8
Allows PDBs with any character set

2 Components

29

3

COMPATIBLE
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Specily Configuration Options

base Configurati - Create ‘orcl' database - Step 0 of 15 - B x
ORACLE ai
Database 23

e R g fge e B R e

Databass Ootions.
Configuration Optiens
Management Options

T e

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

(%) Use Unicode (ALIZUTFEN

Setting character sek to Unicode [ALI2UTFS) enables you to store multiple lsnguage groups.
() Use OF gharacter set (WEBMSWINI252)

Character set is based on the language setting of this eperating system.
() Choose fram the list of character sets

Nationial character set [a16UTF16 - Unicode UTF-16 Universal character set |
Defoul langusse:  [smerican 3
Dfault gerritory: |united States 3




Create Container Database

2 Components

.

Install as many as you need
» No more than that
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Select Database Options

Database Configuration Assistant - Create 'orcl’ database - Step 8 of 15

x
ek

+ Metwerk Configuration
+ Database Options
I

nfigurati s
T

| Database components |

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
these compenents may cause you to ne lenger be able to choose seme components on the
subsequent page.

Select Component Tablespace  include in PO8s

[] @racle /M

[ Grache Test

[] Oracie oLAP -
[ @racle Spatial
[] Oracle Label Security -

[] Gracle Database Yaukt
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Create Container Database

31

3  COMPATIBLE

Keep at the default setting, 23.0.0

All initialization parameters ®

&\ Update the initiakzation parameters cnly when it is required. Refer to the Oracle documentation to learm more about each
indti slizstion parameter and its valid set of values.

iStorage related parameteris) value is shewn in MB)

[ show advanced parameters

Name Value | Include in spfile Categary
undo_tablespace UNDOTHS1 ] Cluster Database -
sga_target 2379 = SGA Memery Fi
db_block_size (bytes) 8192 (=} Cache and 10 p.
nls_language AMERICAN = LS E-
contral_files i"{DRACLE_BASE Horadatal... = File Configuration o
remote_login_passwordfile  EXCLUSIVE = Security and Auditing
processes 320 =] Processes and Sessions
pga_aggregate_target 793 [+ Sart, Hash Joins, Bitmap Indeves
nls_territory AMERICA NLS

Cursers and Library Cache

Miscellaneous
Database Identification

Deseription:

El

Mlows you to use a new release, while at the same tme guaranteeing backward compatibility with an earlier release.
Range of values: Default to current release, Default Value: Release dependent

Unless you want the option of downgrade
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88s
COMPATIBLE=23.5.0

COMPATIBLE=23.4.0 COMPATIBLE=23.6.0

Not possible, Clowe/wmove OK,
CDB compatible lower but compativle changes
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alter system set " _exclude_seed cdb_view"=false;
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How Do You Start?

34
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AutoUpgrade

Download latest version,

create your config file
and start the process



& Always download
E@ the latest version of AutoUpgrade

» My Oracle Support Doc ID 24854571
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$ java -jar autoupgrade.jar -version

build.version 24.7.241021

build.date 2024/10/21 11:16:20 -0400

build.hash babf5a631

build.hash_date 2024/10/18 18:36:27 -0400

build.supported_target versions 12.2,18,19,21,23

build.type production

build.label (HEAD, tag: v24.7, origin/stable_devel, stable devel)

build.

build

MOS_NOTE 2485457.1

.MOS_LINK https://support.oracle.com/.../?1d=2485457.1
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wget https://download.oracle.com/otn-pub/otn_software/autoupgrade.jar

37 Copyright © 2024, Oracle and/or its affiliates E



1
Plug in

38 Copyright © 2024, Oracle and/or its affiliates

2
Upgrade

3

Convert

-

23ai



Demo

Upgrade to Oracle Database 23ai

» Using AutoUpgrade
* Including PDB conversion

Watch on YouTube
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https://youtu.be/FO681cnY_S4

SQL> select version_ full from v$instance;
VERSION_ FULL

23.5.0.24.07
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Q In OCI, upgrade individual PDBs using
AutoUpgrade and refreshable clones

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

Q In OCl, upgrade entire CDBs
using cloud tooling

» Be sure to update cloud tooling beforehand
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> 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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1 Backto19c non-CDB

» Data Pump
* GoldenGate
|, =
o ®

2 Backto 19¢, stay multitenant

* Downgrade
e COMPATIBLE must be 79.0.0 in 23ai CDB
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®
= Backup your database after migration
e LevelO

* Practice restore with pre-plugin backups
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-.._GI Check your standby databases

 Special attention is needed for standby databases
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Plug-in on primary propagates
to standby database via redo
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1 Enabled recovery

2 Deferred recovery



Enabled Recovery

1

Enabled recovery

create pluggable database ...

Standby records PDB creation
Standby locates data files
MRP applies redo to PDB

PDB is immediately protected
ok
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WX

standbys=all

2

Deferred recovery




Enabled Recovery

50

Server 2

5+4;4de

users@l.dbf

//stemel.dbf
E pul sysaux@l.dbf

g5 .

SHUNCE
wow-C
Server 1
systemol.dbf
sysaux@l.dbf ~
users@l.dbf
undo@1.dbf
> [%‘%: 5]
Tﬂl"ge N
i CDB
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A7

re-use data files

undo@1.dbf



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

5 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 from non-CDB location into OMF location

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

3 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
0

Standby E

57 Copyright © 2024, Oracle and/or its affiliates

+DATA/DB_BOSTON/DATAFILE/users.273.1103046827

]

+DATA/DB_CHICAGO/DATAFILE/users.269.1103050009

—

Same file,
but different name



Enabled Recovery | ASM

The manifest file contains

9 8QLhilexpatidbor pdhrvesy cidebdtepddyifest DB.xml");
C
» Not standby database
Non-CDB E g y
Primary :
<?xml version="1.0" encoding="UTF-8"?>
<PDB>
JL <xmlversion>1</xmlversion>
N <pdbname>PDB1</pdbname>
<guid>DDB49CFEFD8EDAFCEQ53E801000A078C</guid>
19c¢ o
N CDB <tablespace>
Ol <name>USERS</name>
Standby L
<file>
<path>+DATA/DB_BOSTON/DATAFILE/users.273.1103046827</path>
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Enabled Recovery | ASM

Target primary

23ai

g SQL> create pluggable database PDB1 using '/tmp/manifest_DB.xml' ... ;
coB B
Primary e

« Manifest file lists the location of data files on primary

J

« No information about standby databases

ééaé EEE

Standby L=l 9\

Target standby
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Enabled Recovery | ASM

23ai
co 588 +DATA/DB_BOSTON/DATAFILE/users.273.1103046827
Primary —=——=
\\lL Redo record says: No good, data file
Plug i this data file has a different vame
23ai /
oz 568 +DATA/DB_CHICAGO/DATAFILE/users.269.1103050009

Standby —=——=
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Enabled Recovery | ASM

23ai
co 588 +DATA/DB_BOSTON/DATAFILE/users.273.1103046827
Primary ——
\
OK, let's check the OMF directory
23ai
cos E88 +DATA/DB_CHICAGO/DATAFILE/users.269.1103050009

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

T4's emp ™
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Enabled Recovery | ASM

23ai
co 588 +DATA/DB_BOSTON/DATAFILE/users.273.1103046827
Primary —=——=
\
OK, let's check the OMF directory
23ai
cos E88 +DATA/DB_CHICAGO/DATAFILE/users.269.1103050009

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

T4's emp ™
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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 primary

Primary E_%__? \

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

N 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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Deferred Recovery

1

Enabled recovery

65 Copyright © 2024, Oracle and/or its affiliates

2

Deferred recovery

create pluggable database ...

Standby records PDB creation
Standby ignores data files
MRP skips redo

PDB protected after restore

standbys=none



Deferred Recovery

66

SHUNCE
wow-C

systemol.dbf
sysaux@l.dbf
users@l.dbf

Server 1

— B

undo@1.dbf
. 58
N

Copyright © 2024, Oracle and/or its affiliates

Plug-in and
re-use data files

Server 2

5+4;4de

//stemel.dbf
E - sysaux@l.dbf

e

users@l.dbf
undo@1.dbf

systemol.dbf
sysaux@l.dbf
users@l.dbf

[+~+7o]
\ undo@l.dbf
\ o
Restore da%(”?@aw
SN



Deferred Recovery

Target
Primary

88 - .

f- e O | standbys=none;

SQL> create pluggable database ...

Source

4
Non-CDP g_@
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Deferred Recovery

g%g SQL> create pluggable database ...
[« ¢ 0]

standbys=none;

J

P

\ PDB created

Data files missing
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% SQL> show pdbs
%—g CON_NAME OPEN MODE

R PDB1 READ WRITE

SQL> show pdbs

J
g—% CON_NAME OPEN MODE

o PDB1 MOUNTED
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70
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SQL> select name, recovery_status
from v$pdbs;

NAME RECOVERY_STATUS
PDB1 DISABLED




7
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RMAN> restore pluggable database
. from service ... ;

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




Deferred Recovery

T
8

e « Automated process in
g_% RMAN> restore pluggable databaé\

$ 10 . from service ... ; Oracle Database 21c

\H, SQL> alter pluggable database .

Vv enable recovery; - PDB Recovery Isolation

QL> alter database datafile

%g% ... online; ; )
S — — * Requires Active Data Guard
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Further Details

Webinar:

Move to Oracle Database 23ai —
Everything yvou need to know about Oracle Multitenant — Part 1
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https://dohdatabase.com/webinars/
https://dohdatabase.com/webinars/

-.._EGI Don't jeopardize your Data Guard

« Test the procedure and verify your environment
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Performance Tips & Tricks
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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

77

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

alter system set " _cursor_obsolete_threshold"=1024;
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alter system set " cursor_obsolete threshold"=1024
comment="Added 2024-11-19 - Advice from MOS Note: 2431353.1";
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--Database collects SQL Plan Directives even when adaptive

--statistics are off.

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

alter system set " _sql plan_directive_mgmt_control"=0;
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[t's better to fail in our lab,
than in production

I

Try multitenant migration in our Hands-On Lab

For free using Oracle LiveLabs
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https://livelabs.oracle.com/pls/apex/f?p=133:180:12835924991414::::wid:3943

Waeb Seminar

Episode 16

b z T
: _.m‘_—'ﬁ( G

Orache Diatabase
Paisase and Patchisg Serwtegy

Recorded Web Seminars

https://MikeDietrichDE.com/videos

ces to the Extreme

AutoUpgrade to O 3¢
Dy More than 35 hours of technical content,
on-demand, anytime, anywhere



https://mikedietrichde.com/videos

#lex Zaballa - Oracke Tips and Guides

[ )

MikeDietrichDE.com dohdatabase.com DBArj.com.br AlexZaballa.com

Mike.Dietrich@oracle.com Daniel.Overby.Hansen@oracle.com Rodrigo.R.Jorge@oracle.com Alex.Zaballa@oracle.com
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YouTube | Oracle Database Upgrades and Migrations
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https://www.youtube.com/@upgradenow

¢ No buzzword

e 300+ videos

* New videos every week

No marketing

All tech

5


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

Just as easy as patching your smartphone

Our missing for patching with Oracle AutoUpgrade
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Demo

One-Button Patching

+ Download patches
* Install Oracle home

» Patch database

Watch on YouTube
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https://youtu.be/aaTOYGh7YYA

Thank You
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