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Chapter 1

Release and Patching 
Strategy
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Release Types | Long Term Support vs Innovation Releases

Long Term Support Release

• 5 years of Premier Support followed by 3 years of Extended Support

Innovation Release

• 2 years of Premier Support, but there is no Extended Support

EXTENDEDLong Term Support

Innovatio
n

Premier Support Paid Extended Support

EXTENDEDLong Term Support

Innovatio
n



   
Move production databases from one 
Long Term Support release to the next
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Lifetime Support Policy
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Oracle 18
(12.2.0.2)

EXTENDEDOracle 12.1

EXTENDEDOracle 19
(12.2.0.3)

EXTENDEDWaived EXTENDEDOracle 11.2 MARKET
DRIVEN

Oracle 12.2.0.1 LIMITE
D

Premier Support Waived Extended Support Paid Extended Support Market Driven Support Limited Error Correction

Oracle 21
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Different Support Periods

Lifetime Support Policy

Premier Support

Waived Extended Support

Paid Extended Support

Market Driven Support

Limited Error Correction

Bug fixing support regardless of severity

Extended support gets waived to everybody
having a valid Support contract for the product

Extra cost extension, 10% / 20% extra cost
Included in ULA/PULA contracts

Extra cost extension after Extended Support
Fixes done only for critical and security issues

Extension for Oracle 12.2.0.1 at no extra cost
Only applicable for Sev.1 and security issues 

Sustaining Support
Oracle Support assists as long as the customer
is using the product – but no new fixes will be delivered
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Oracle Database 12.2 and beyond

• MOS Note:742060.1 - The Single Source of Truth

• MOS Note:161818.1 - Releases Support Status Summary
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Oracle 18
(12.2.0.2)

EXTENDED

Oracle 12.2.0.1

Oracle 19
(12.2.0.3)

LIMITED

Oracle 21

EXTENDEDOracle 23
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https://support.oracle.com/epmos/faces/DocContentDisplay?id=161818.1


Step 2

Download and 
install newest RU
MOS Note: 2118136.2

your key to 

Successful Database Upgrades

Step 1

Download and 
install Oracle 19c
eDelivery.oracle.com

Step 3

Download and 
use
AutoUpgrade
MOS Note: 2485457.1

Step 4

Performance Stability 
with SPM, STA and 
RAT
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Security

The most important reason

to upgrade and patch
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Security | Do We Really Need To Say This?

Source: https://www.nytimes.com/2019/07/22/business/equifax-settlement.html?
module=inline



"My database is not facing the internet"
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of malware gets 
delivered via email

92
%
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Finding the Right Patches | Quarterly

https://www.oracle.com/security-alerts/

https://www.oracle.com/security-alerts/
https://www.oracle.com/security-alerts/
https://www.oracle.com/security-alerts/


Do you need to apply this bundle?

Evaluate the risk
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Critical Patch Alert January 2022 | Risk Matrix



Download & Install Patches

Check for newest opatch version

Download and unzip newest Release Update (RU)

Add most important fixes from MOS Note: 555.1

Build Gold Image – then install / provision



Patch Download Assistant | Find the newest RU

Always use the Patch Download Assistant note MOS Note: 2118136.2

https://support.oracle.com/epmos/faces/DocumentDisplay?id=2118136.2


Patching since Oracle Database 12.2

Updates (RU) and Revisions (RUR)



Patching | Release Update 1 (RU)

Base Release

Release Update 1

Security Fixes Regression Fixes

Optimizer / off Functional Fixes



Patching | Release Update 2 (RU)

Base Release

Release Update 1

Security Fixes Regression Fixes

Optimizer / off Functional Fixes

Release Update 2

Security Fixes Regression Fixes

Optimizer / off Functional Fixes



Patching | Release Update Revision 1 (RUR)

Base Release

Release Update 1

Security Fixes Regression Fixes

Optimizer / off Functional Fixes

Release Update 2

Security Fixes Regression Fixes

Optimizer / off Functional Fixes

Release Update 1

Functional Fixes

Security Fixes Regression Fixes

Optimizer / off

Release Update Revision 1

At the 
same date



Patching | Release Update Revision 2 (RUR)

Base Release

Release Update 1

Security Fixes Regression Fixes

Optimizer / off Functional Fixes

Release Update 2

Security Fixes Regression Fixes

Optimizer / off Functional Fixes

Release Update 1

Functional Fixes

Security Fixes Regression Fixes

Optimizer / off

Release Update Revision 1

Release Update 2

Functional Fixes

Security Fixes Regression Fixes

Optimizer / off

Release Update Revision 1

Release Update 1

Functional Fixes

Security Fixes Regression Fixes

Optimizer / off

Release Update Revision 2

At the
same date

Release Update 3



Timeline Example | Outlook 2022

April July OctoberJanuary April July OctoberJanuary April July OctoberJanuary April July October

18c 18.6.0 18.7.0 18.8.0 18.9.0 18.10.018.11.018.12.018.13.018.14.0

18.5.1 18.6.1 18.7.1 18.8.1 18.9.1 18.10.118.11.118.12.118.13.1

18.4.2 18.5.2 18.6.2 18.7.2 18.8.2 18.9.2 18.10.218.11.218.12.2

19c 19.3.0 19.4.0 19.5.0 19.6.0 19.9.0 19.8.0 19.9.0 19.10.019.11.019.12.019.13.019.14.019.15.019.16.019.17.0

19.3.1 19.4.1 19.5.1 19.6.1 19.7.1 19.8.1 19.9.1 19.10.119.11.119.12.119.13.119.14.119.15.119.16.1

19.3.2 19.4.2 19.5.2 19.6.2 19.7.2 19.8.2 19.9.1 19.10.219.11.219.12.219.13.319.14.219.15.2

21c 21.3.0 21.4.0 21.5.0 21.6.0 21.7.0 21.8.0

2019

Patching
End 18c

2020 2021 2022



Timeline Example | Much simpler: RUs only

April July OctoberJanuary April July OctoberJanuary April July OctoberJanuary April July October

18c 18.6.0 18.7.0 18.8.0 18.9.0 18.10.018.11.018.12.018.13.018.14.0

19c 19.3.0 19.4.0 19.5.0 19.6.0 19.9.0 19.8.0 19.9.0 19.10.019.11.019.12.019.13.019.14.019.15.019.16.019.17.0

21c 21.3.0 21.4.0 21.5.0 21.6.0 21.7.0 21.8.0

2019 2020 2021 2022



Attention | The RUR trap!

• You will consume RUs "secretly”

• Stay with RUs! July October January April July October

RU 19.8.0

RUR-1 19.8.1

RUR-2 19.8.2 19.9.2 19.10.2 19.11.2

July October January April July October

RU 19.8.0

RUR-1 19.8.1

RUR-2 19.8.2 19.9.2 19.10.2 19.11.2

19.9.0 19.9.1



Attention | The RUR Trap - With Example Numbers

• Assume an RU has 100 new fixes - 25 security only, 75 other fixes

• Then an RUR1 adds 25 fixes on top, RUR2 adds another 25 on top

July October January April July October

RU 100

RUR-1 125

RUR-2 150 250 350 450

July October January April July October

RU 100 200 300 400 500 600

RUR-1 125

RUR-2 150 ? ?? ???

200 225

+100



Patch Download Assistant | Find the newest RU

Check MOS Note: 555.1 

https://support.oracle.com/epmos/faces/DocumentDisplay?id=2118136.2
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Chapter 2

Upgrade to Oracle Database 
19c
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Get started | Quick Start Guide

Simple overview

Read it, try it

Download from oracle.com

https://www.oracle.com/a/otn/docs/database-upgrade-quick-start-guide.pdf


Check

Before Upgrade
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Database Upgrade | Supported Releases

18c

12.2.0.1

12.1.0.2

11.2.0.4

Older

19c

19c

19c

19c

19c



APEX | Upgrade APEX upfront

APEX upgrade

• Not part of the database upgrade

• MOS Note: 1088970.1 - Master Note APEX Upgrades

APEX certification

• Minimum APEX Version for Oracle 19c: APEX 18.2

• MOS Note: 1344948.1 - APEX Database and Web Server Certification

Download the newest APEX

• https://www.oracle.com/tools/downloads/apex-v191-downloads.html

https://support.oracle.com/epmos/faces/DocumentDisplay?id=1088970.1
https://support.oracle.com/epmos/faces/DocumentDisplay?id=1088970.1
https://support.oracle.com/epmos/faces/DocumentDisplay?id=1344948.1
https://support.oracle.com/epmos/faces/DocumentDisplay?id=1344948.1
https://www.oracle.com/tools/downloads/apex-v191-downloads.html
https://www.oracle.com/tools/downloads/apex-v191-downloads.html
https://www.oracle.com/tools/downloads/apex-v191-downloads.html


Health Check | hcheck.sql

If your database is highly important, do a health check

• Lightweight, non-intrusive script

• Checks consistency of selected dictionary relationships

• hcheck.sql - Script to Check for Known Problems (Doc ID 136697.1)

Copyright © 2021, Oracle and/or its affiliates36

https://support.oracle.com/epmos/faces/DocumentDisplay?id=136697.1


AutoUpgrade

The ONLY recommended way to 
upgrade databases
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AutoUpgrade | Overview

   

   

   

1.

CONFIG FILE

2.

ANALYZE

3.

UPGRADE

Optionally, 
convert to PDB

11.2.0.4
12.1.0.2
12.2.0.1

18c
19c

12.2.0.1
18c
19c
21c

   

   

   ONE BUTTON APPROACH



JAVA JAR FILE AGENTS
ENTERPRISE 
MANAGER

DBUA
EXTRA 

LICENSE

AutoUpgrade | Need And Don't Need

• Java 8 required
• Part of Oracle Home since 12.1.0.2

• 3 MB jar file



JAVA JAR FILE AGENTS
ENTERPRISE 
MANAGER

DBUA
EXTRA 

LICENSE

AutoUpgrade | Need And Don't Need

• No agents to install

• Enterprise Manager not needed

• AutoUpgrade offers superior functionality

• No extra license



AutoUpgrade | Blog Post Series

https://mikedietrichde.com/2019/04/29/the-new-autoupgrade-utility-in-oracle-19c/

https://mikedietrichde.com/2019/04/29/the-new-autoupgrade-utility-in-oracle-19c/
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AutoUpgrade
Essentials
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AutoUpgrade | Essentials

Download

Configure

Analyze

Check

Upgrade

Always download latest version from MOS Note: 
2485457.1

43 Copyright © 2021, Oracle and/or its affiliates

https://support.oracle.com/epmos/faces/DocumentDisplay?id=2485457.1


AutoUpgrade | Essentials

Download

Configure

Analyze

Check

Upgrade

Check your version

44 Copyright © 2021, Oracle and/or its affiliates

$ java -jar autoupgrade.jar -version 

build.version 21.2.210721

build.hash 680914c

build.date 2021/07/21 11:14:54

build.max_target_version 21

build.supported_target_versions 12.2,18,19,21

build.type production

Compare to latest version on MOS



AutoUpgrade | Essentials

Download

Configure

Analyze

Check

Upgrade

Shortest possible config file version

45 Copyright © 2021, Oracle and/or its affiliates

upg1.source_home=/u01/app/oracle/product/12.2.0.1

upg1.target_home=/u01/app/oracle/product/19

upg1.sid=CDB1

Or, generate a sample config file

$ java -jar autoupgrade.jar -create_sample_file config

Created sample configuration file /home/oracle/sample_config.cfg

Pro tip: upg1 is a prefix that you 
decide. 
Use it to define multiple databases



AutoUpgrade | Essentials

Download

Configure

Analyze

Check

Upgrade

Analyze your database

46 Copyright © 2021, Oracle and/or its affiliates

$ java -jar autoupgrade.jar -config CDB1.cfg -mode analyze

...

upg> Job 100 completed

Please check the summary report at: 

/u01/app/oracle/cfgtoollogs/autoupgrade/cfgtoollogs/upgrade/auto/status/status.html

/u01/app/oracle/cfgtoollogs/autoupgrade/cfgtoollogs/upgrade/auto/status/status.log



AutoUpgrade | Essentials

Download

Configure

Analyze

Check

Upgrade

47 Copyright © 2021, Oracle and/or its affiliates

==========================================

          Autoupgrade Summary Report

==========================================

[Date]           Tue Jan 12 10:26:19 CET 2021

[Number of Jobs] 1

==========================================

[Job ID] 100

==========================================

[DB Name]                CDB1

[Version Before Upgrade] 12.2.0.1.0

[Version After Upgrade]  19.9.0.0.0

------------------------------------------

[Stage Name]    PRECHECKS

[Status]        SUCCESS

[Start Time]    2021-01-12 10:25:58

[Duration]      0:00:20

[Log Directory] /u01/app/oracle/upg/CDB1/100/prechecks

[Detail]        /u01/app/oracle/upg/CDB1/100/prechecks/cdb1_preupgrade.log

                Precheck passed and no manual intervention needed

------------------------------------------

Summary report - text



AutoUpgrade | Essentials

Download

Configure

Analyze

Check

Upgrade
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Summary report - HTML



AutoUpgrade | Essentials

Download

Configure

Analyze

Check

Upgrade
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AutoUpgrade | Essentials

Download

Configure

Analyze

Check

Upgrade

Preupgrade report comes in:

• HTML

• Text

• JSON
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AutoUpgrade | Essentials

Download

Configure

Analyze

Check

Upgrade
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Upgrade

$ java -jar autoupgrade.jar -config CDB1.cfg -mode deploy

Have a cup of coffee and wait, or ...   



AutoUpgrade | Essentials

Download

Configure

Analyze

Check

Upgrade
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Monitor

upg> lsj

+----+-------+---------+---------+-------+--------------+--------+---------------+

|Job#|DB_NAME|    STAGE|OPERATION| STATUS|    START_TIME| UPDATED|        MESSAGE|

+----+-------+---------+---------+-------+--------------+--------+---------------+

| 101|   CDB1|PREFIXUPS|EXECUTING|RUNNING|20/11/24 13:38|13:39:26|Remaining 12/13|

+----+-------+---------+---------+-------+--------------+--------+---------------+



AutoUpgrade | Essentials

Download

Configure

Analyze

Check

Upgrade
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All the details
upg> status -job 101

Progress

-----------------------------------

Start time:      20/11/24 13:38

Elapsed (min):   13

Last update:     2020-11-24T13:48:52.139

Stage:           DBUPGRADE

Operation:       EXECUTING

Status:          RUNNING

Stage summary: 

    SETUP             <1 min 

    GRP               <1 min 

    PREUPGRADE        <1 min 

    PRECHECKS         <1 min 

    PREFIXUPS         8 min 

    DRAIN             <1 min 

    DBUPGRADE         3 min (IN PROGRESS)

Job Logs Locations

-----------------------------------

Logs Base:    /home/oracle/autoupg_default/CDB1/CDB1

Job logs:     /home/oracle/autoupg_default/CDB1/CDB1/101

Stage logs:   /home/oracle/autoupg_default/CDB1/CDB1/101/dbupgrade

TimeZone:     /home/oracle/autoupg_default/CDB1/CDB1/temp



AutoUpgrade | Essentials

Download

Configure

Analyze

Check

Upgrade
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All the details - continued
...

Additional information

-----------------------------------

Details:

[Upgrading] is [0%] completed for [cdb1-cdb$root] 

                 +---------+---------------+

                 |CONTAINER|     PERCENTAGE|

                 +---------+---------------+

                 | CDB$ROOT|   UPGRADE[12%]|

                 | PDB$SEED|UPGRADE PENDING|

                 |     PDB3|UPGRADE PENDING|

                 +---------+---------------+

Error Details:

None



AutoUpgrade | Essentials

Download

Configure

Analyze

Check

Upgrade
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Success

upg> Job 101 completed

------------------- Final Summary --------------------

Number of databases            [ 1 ]

Jobs finished successfully     [1]

Jobs failed                    [0]

Jobs pending                   [0]

------------- JOBS FINISHED SUCCESSFULLY -------------

Job 101 for CDB1

---- Drop GRP at your convenience once you consider it is no longer needed ----

Drop GRP from CDB1: drop restore point AUTOUPGRADE_9212_CDB1122010

And it includes:

• Recompilation (utlrp.sql)

• Time zone file upgrade

• Postupgrade fixups

• ... and so much more



AutoUpgrade | Essentials

Download

Configure

Analyze

Check

Upgrade
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Watch on YouTube

https://youtu.be/Mgt4L5yrkoc
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AutoUpgrade | RAC

How to upgrade a RAC database

1. Upgrade Grid Infrastructure

• Not covered by AutoUpgrade

• Recommended to upgrade in advance

2. Upgrade Database

• Upgrade with AutoUpgrade

• Everything handled by AutoUpgrade

Recommendation: Keep GI and database patch level in sync

https://mikedietrichde.com/2020/06/11/does-your-gi-ru-rur-patch-level-has-to-match-your-databases/


What if ...

Tips and Tricks and Workarounds
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AutoUpgrade | What if ... AutoUpgrade fails

1. Create zip file

2. Optionally, add opatch lsinventory

3. Upload it to My Oracle Support

$ java -jar autoupgrade.jar -config config.cfg -zip

$ $ORACLE_HOME/OPatch/opatch lsinventory > opatch.txt

$ zip -r AUPG_210419_0735_461.zip opatch.txt



"
After qualifying the new AutoUpgrade 
tool on a representative portion of our 
database landscape we found that tool 
was doing a great job and is production-
ready. In our automation tool we have 
removed a lot of “home-grown” code 
and replaced it with AutoUpgrade 
functionality.

Since August 2019 all upgrades at 
SimCorp have been executed using the 
AutoUpgrade tool."Lead Developer

SimCorp A/S - Denmark

Daniel Overby Hansen 



Alternative Upgrade Options

Any other ways to upgrade 
databases?
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Alternative Upgrade Options | Command Line

preupgrade.jar

• Download the newest from MOS Note: 884522.1

• You need to do everything by yourself

• Not supported anymore from 21c

• java -jar autoupgrade.jar -preupgrade "target_version=21" 

dbupgrade

• Can be used without parameters

• Wrapper for catctl.pl with default settings
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Alternative Upgrade Options | GUI

Database Upgrade Assistant

• Not our choice

• Not fully resumable

• See Blog Post

https://mikedietrichde.com/2017/01/25/restarting-a-failed-database-upgrade-with-dbua-12-2/
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Virtual Classroom Seminar | AutoUpgrade 2.0

May 5, 2022 – 14:00h
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Chapter 3

Performance Stability
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Step 2

Download and 
install newest RU
MOS Note: 2118136.2

your key to 

Successful Database Upgrades

Step 1

Download and 
install Oracle 19c
eDelivery.oracle.com

Step 3

Download and 
use
AutoUpgrade
MOS Note: 2485457.1

Step 4

Performance Stability 
with SPM, STA and 
RAT

Copyright © 2021, Oracle and/or its affiliates66



In

95%

Help me - I have an upgrade problem …
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“ ”

of all cases, "upgrade problem" in reality is a performance 
issue 
after upgrade. Or not database related.

There is exactly one way to mitigate the risk.

TESTING!

https://unsplash.com/@nikkotations?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/help?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText


Testing | Typical Mistakes

Only 10% of real data used

Artificially created data sets

Outdated data

Tests done on a laptop

No testing tools used

No stale statistics refreshed

Testing?? What a waste of time!

• Real experts fix it after go-live … 
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Manag

e

6.
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Performance Stability 
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SQL Tuning Set | Definition
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SQL statement

Context

Statistics

Plans



SQL Tuning Set | Recommendation

Always capture workload data into SQL Tuning 
Sets
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AWR | Diff Report
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Use script awrddrpt.sql

Requires Enterprise Edition + Diagnostic pack
Pro tip: For migrations, 
you can 
transport AWR data

https://docs.oracle.com/en/database/oracle/oracle-database/19/tgdba/gathering-database-statistics.html#GUID-F25470A0-C236-46DE-84F7-D68FBE1B0F12
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SPA | Concept

11.2.0.4

COMPARE

COMPARE

SQL Tuning Set
Production 
workload

Upgrade

19c

SQL,
schema,
binds,

...

SPA
Test execution

After upgradeBefore upgrade

Plans

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

Pro tip: For migrations, 
import STS into target 
database



SPA | Regressed Report

From production 
workload From test

execution



SPA | Regressed Report



SPA | Regressed Report



SPA | Regressed Report



SPA | Continuous Improvement

19c

SPA
Test execution

Implement
change

COMPARE

COMPARE



SPA | Regressed Report
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Types of findings:

1. Collection of object statistics

2. Creation of indexes

3. Rewriting SQL statements

4. Creation of SQL profiles

         .... and more

SQL Tuning Advisor | Findings
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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/


1. Part of Tuning Pack
• Included in some cloud offerings 

2. Stores a set of hints that causes the optimizer to select a plan

3. Affects one statement only

SQL Profiles | Facts

Copyright © 2021, Oracle and/or its affiliates84



4. You can enable/disable a profile

5. Transparent to application
• Does not require application changes

6. Persistent and transportable
• Documentation

7. Useful with literals using FORCE_MATCH=TRUE

SQL Profiles | Facts

Copyright © 2021, Oracle and/or its affiliates85

https://docs.oracle.com/en/database/oracle/oracle-database/19/tgsql/managing-sql-profiles.html#GUID-147E953C-C6BD-4A4A-BAD6-A269DB72CE9D
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SPM | Concept
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Plan baseline

Repeatable SQL

OPTIMIZER_CAPTURE_SQL_PLAN_BASELINES=TRUE

Filter

Filter on:
• Schema
• SQL text
• Module
• Action 

Plan A

Plan A
Accepted

No plans
in baseline

Next execution

Plan B

Something changed
• New statistics
• New parameters
• Upgrade

Plan History

Plan history
- Dedicated part of SQL plan baseline

Plan B
Not accepted

OPTIMIZER_USE_SQL_PLAN_BASELINES=TRUE

Plan A is used



SPM | Evolve
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Plan A
Accepted

                                               Plan History
Plan B

Not accepted
Plan C

Accepted
Plan D

Not accepted

Test execute

Result:
Performance not better

Plan stays

Test execute

Result:
Performance better

Plan D
Accepted



Plan baseline

SPM | Use Case
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Source
11.2.0.4

Test
19c

Plans from production

Plans from tuning

Production
19c

Automatically
accepted

Load into 
SQL plan baseline
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Database Replay | Overview
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11.2.0.4 19c

Capture files

Workload
capture

Test
system

Preprocess

Replay files

Replay
analysis
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Secrets,
Surprises,
Underscores
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https://unsplash.com/@jankie_sz?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/mystery-castle?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
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Underscores | optimizer_adaptive_*

Parameter  optimizer_adaptive_plans

• Default: TRUE

• Adjust join methods, bitmap pruning and parallel distribution methods during runtime 
after parsing

Parameter  optimizer_adaptive_statistics

• Default: FALSE

• Create dynamic statistics, SQL Plan Directives and do automatic reoptimization

Recommendation

• Leave the defaults 

• For Oracle 12.2.0.1 and newer
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Underscores | _sql_plan_directive_mgmt_control

Parameter  _sql_plan_directive_mgmt_control

• SQL Plan Directives get collected in the background

• Even when optimizer_adaptive_statistics=false (default)

• But SPDs won't be used

• MOS Note: 2209560.1  - How To Disable SQL Plan Directive (SPD)

Recommendation

• Set _sql_plan_directive_mgmt_control=0 always everywhere

• For Oracle 12.2.0.1 and newer

https://support.oracle.com/epmos/faces/DocumentDisplay?id=2209560.1
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Underscores | _cursor_obsolete_threshold

Parameter  _cursor_obsolete_threshold

• Parent cursors not getting obsoleted 

• Thus, the child cursors under the parent are getting extended beyond 1024 (default in 
12.1)

• Massive concurrency issues with cursor mutexes

• MOS Note: 2431353.1
High Version Counts For SQL (>1024) Post Upgrade To 12.2 and Above Causing Slow Perfo
rmance

Recommendation

• Set _cursor_obsolete_threshold=1024 always everywhere

• For Oracle 12.2.0.1 and newer

https://support.oracle.com/epmos/faces/DocContentDisplay?id=2431353.1
https://support.oracle.com/epmos/faces/DocContentDisplay?id=2431353.1
https://support.oracle.com/epmos/faces/DocContentDisplay?id=2431353.1
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Underscores | deferred_segment_creation

Parameter  deferred_segment_creation

• Table/index created but no row inserted? No space used

• But performance penalty when first row gets inserted

• Only useful in environments where objects get created and dropped massively

• Several corruption bugs, contention issues and more 

• See: MOS Note 1216282.1 - Parameter "DEFERRED_SEGMENT_CREATION" 

Recommendation

• Set deferred_segment_creation=false unless you really need this feature

• For Oracle 11.2 and newer

https://support.oracle.com/epmos/faces/DocumentDisplay?id=1216282.1
https://support.oracle.com/epmos/faces/DocumentDisplay?id=1216282.1
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Now RELAX ... 

And open an SR with 

Oracle Support in case 

of real trouble

https://unsplash.com/@simonmigaj?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/meditation?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
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Chapter 4

Multitenant Migration
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Oracle Multitenant

Architecture
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Multitenant | Support
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Desupport of Non-CDB Oracle Databases

Starting with Oracle Database 21c, installation of non-CDB Oracle 
Database architecture is no longer supported.

The non-CDB architecture was deprecated in Oracle Database 12c. It is 
desupported in Oracle Database 21c. 

"
Database 21c, Upgrade Guide, chapter 10

https://docs.oracle.com/en/database/oracle/oracle-database/21/upgrd/behavior-changes-deprecated-desupport-oracle-database.html#GUID-DC25BF7D-F3DE-4B86-A719-B672BF6708B0


What does this mean?

1. Oracle Database 19c is the last release to support non-CDB 
architecture

2. Before upgrade to Oracle Database 21c or beyond,
you must convert to the mulititenant architecture

Multitenant | Support
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Pro tip: For further details see 
Release Schedule of Current Database Rel
eases (Doc ID 742060.1)

https://support.oracle.com/epmos/faces/DocumentDisplay?id=742060.1
https://support.oracle.com/epmos/faces/DocumentDisplay?id=742060.1


Multitenant | License
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Included in all offerings (SE2/EE)

12.1.0.2
12.2.0.1

18c

Single tenant
Max. 1 PDB

19c
21c

Multitenant
Max. 3 PDB

SQL> alter system set max_pdbs=3;



Multitenant | License

Copyright © 2021, Oracle and/or its affiliates104

Included in Multitenant Option (EE only)

On-prem
Enterprise Edition

252 PDBs
Extra cost

Engineered Systems
Exadata / ODA

4096 PDBs
Extra cost

ExaCS
DBCS EE-HP
DBCS EE-EP

4096 PDBs
Included
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other

MIGRATION
options

Plug-in NoCopy

Plug-in Copy

Data Pump

Transportable

GoldenGate



Plug-in NoCopy | Concept
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SYSTEM

SYSAUX

DATA

Non-CDB

Data files

Read-only

Generate 
manifest file

XML

Shut down

Create 
pluggable
database

Using 
manifest file

Re-using 
data files

CDB



Copyright © 2021, Oracle and/or its affiliates107

other

MIGRATION
options

Plug-in NoCopy

Plug-in Copy

Data Pump

Transportable

GoldenGate



Plug-in Copy | Concept
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SYSTEM

SYSAUX

DATA

Non-CDB

Data files

Read-only

Generate 
manifest file

XML

Shut down

Create 
pluggable
database

Using 
manifest file

CDB

SYSTEM

SYSAUX

DATA

Copy 
data files
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other

MIGRATION
options

Plug-in NoCopy

Plug-in Copy

Data Pump

Transportable

GoldenGate



Data Pump | Concept Dump File Mode
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SYSTEM

SYSAUX

DATA

Non-CDB

Data files

Downtime

Create 
pluggable
database

CDB
Same or 

higher release

SYSTEM

SYSAUX

DATA

Data Pump

DMP

Data Pump



Data Pump | Concept Network Mode
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SYSTEM

SYSAUX

DATA

Non-CDB

Data files

Downtime

Create 
pluggable
database

CDB
Same or 

higher release

SYSTEM

SYSAUX

DATA

Data Pump
over database link
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Migration | Last Words

Every migration 

• Is an architectural change

• Requires downtime

• Requires a fallback

• Ends with a backup
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Recorded Web Seminars

https://MikeDietrichDE.com/videos
/
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https://mikedietrichde.com/videos/
https://mikedietrichde.com/videos/


YouTube | Oracle Database Upgrades and Migrations

• 100+ videos

• New videos every week

• No marketing

• No buzzword

• All tech
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Link

https://www.youtube.com/channel/UCTKvCZwAbOeTSRFQDAh7yXw


THANK
YOU

   

   

   

Visit our blogs:

https://MikeDietrichDE.com

https://DOHdatabase.com

https://www.dbarj.com.br/en

https://mikedietrichde.com/
https://dohdatabase.com/
https://www.dbarj.com.br/en


THANK
YOU

   

   

   

Webinars:

https://MikeDietrichDE.com/videos

YouTube channel:

OracleDatabaseUpgradesandMigrations

https://mikedietrichde.com/videos
https://www.youtube.com/c/OracleDatabaseUpgradesandMigrations


THANK
YOU

   

   

   

HANDS-ON LAB

Instructions
Live Labs
Guided tour

https://mikedietrichde.com/database-upgrade-hands-on-lab-oracle-18c-and-19c/hol-19c-main-index-page-oracle-database-19c-hands-on-lab/
https://apexapps.oracle.com/pls/apex/dbpm/r/livelabs/view-workshop?wid=606
https://www.youtube.com/watch?v=YkY5-iQSa2o


THANK
YOU
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