
Upgrade to Oracle Database 19c
and Ensure Performance Stability

Virtual Hands-on Workshop
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Welcome Message

Waleed Hosny
Presales Director
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Fallback | Next Webinars

REGISTER

https://go.oracle.com/LP=114938?elqCampaignId=302203#Live-Webinars


Recorded Web Seminars

https://MikeDietrichDE.com/videos/

https://dohdatabase.com/webinars/

https://www.dbarj.com.br/webinars/
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• 13:00-13:15h Welcome

• 13:15-13:45h Release and Patching Strategy

• 13:45-14:45h Become an Upgrade/Performance expert in 60 minutes

• 14:45-15:00h Break

• 15:00-15:15h Checkout the environments

• 15:15-17:00h LAB DAY1:
Generate load, upgrade, performance evaluation

Agenda Day 1

Copyright © 2021, Oracle and/or its affiliates8



Copyright © 2021, Oracle and/or its affiliates9

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

Innovation

Premier Support Paid Extended Support

EXTENDEDLong Term Support

Innovation
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Move production databases from one 
Long Term Support release to the next
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Lifetime Support Policy
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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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https://support.oracle.com/epmos/faces/DocContentDisplay?id=161818.1


Database Upgrade

• AutoUpgrade

Database Migration

• Data Pump, TTS, FTEX

Database Patching

• opatch

Basic Facts | Upgrade vs Migration vs Patching
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Oracle 18.6.0 Oracle 19.12.0Oracle 18.6.0 Oracle 19.12.0 Oracle 11.2.0.3 Oracle 19.12.0 Oracle 19.3.0 Oracle 19.12.0Oracle 19.3.0 Oracle 19.12.0



Oracle 19.3.0PATCH opatchOracle 19.10.0

Oracle 18.6.0UPGRADE

autoupgrade.jar

or 
dbupgrade

Oracle 19.10.0

Basic Facts | Patch versus Upgrade

Oracle 19.3.0 Oracle 19.13.0

Oracle 18.6.0 Oracle 19.13.0



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



Projection and Recommendation

Yearly Releases, Release Updates and 
Release Update Revisions



Timeline Example | Future Projection 2022

April July October January April July October January April July October January April July October

18c 18.6.0 18.7.0 18.8.0 18.9.0 18.10.0 18.11.0 18.12.0 18.13.0 18.14.0

18.5.1 18.6.1 18.7.1 18.8.1 18.9.1 18.10.1 18.11.1 18.12.1 18.13.1

18.4.2 18.5.2 18.6.2 18.7.2 18.8.2 18.9.2 18.10.2 18.11.2 18.12.2

19c 19.3.0 19.4.0 19.5.0 19.6.0 19.9.0 19.8.0 19.9.0 19.10.0 19.11.0 19.12.0 19.13.0 19.14.0 19.15.0 19.16.0 19.17.0

19.3.1 19.4.1 19.5.1 19.6.1 19.7.1 19.8.1 19.9.1 19.10.1 19.11.1 19.12.1 19.13.1 19.14.1 19.15.1 19.16.1

19.3.2 19.4.2 19.5.2 19.6.2 19.7.2 19.8.2 19.9.1 19.10.2 19.11.2 19.12.2 19.13.3 19.14.2 19.15.2

21c 21.3.0 21.4.0 21.5.0 21.6.0 21.7.0 21.8.0 21.9.0

2019

Patching
End 18c

2020 2021 2022



Timeline Example | Possibilities

April July October January April July October January April July October January April July October

19c 19.3.0 19.7.0 19.11.0 19.15.0 19.16.0 19.17.0

19.12.1

19.7.2 19.8.2 19.12.2 19.14.2

2019 2020 2021 2022



Timeline Example | Much simpler: RUs only

April July October January April July October January April July October January April July October

18c 18.6.0 18.7.0 18.8.0 18.9.0 18.10.0 18.11.0 18.12.0 18.13.0 18.14.0

19c 19.3.0 19.4.0 19.5.0 19.6.0 19.9.0 19.8.0 19.9.0 19.10.0 19.11.0 19.12.0 19.13.0 19.14.0 19.15.0 19.16.0 19.17.0

21c 21.3.0 21.4.0 21.5.0 21.6.0 21.7.0 21.8.0 21.9.0

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



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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Do you need to apply this bundle?

Evaluate the risk
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Example: Critical Patch Alert July 2019 | Risk Matrix



Oracle Java Virtual Machine

Do you have OJVM?

Do you need OJVM?
Do you use OJVM?

Copyright © 2021, Oracle and/or its affiliates34 P
h

o
to

 b
y

 M
ic

h
ie

l L
e

u
n

e
n

s
o

n
 U

n
sp

la
sh

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


Oracle Java Virtual Machine | OJVM

OJVM Security Fixes in Quarterly Patches: ⌀ 7.9



Check | OJVM 

Is OJVM installed? 

Select comp_id, comp_name, version from DBA_REGISTRY order by 1; 

COMP_ID COMP_NAME VERSION

CATALOG Oracle Database Catalog Views 1 9 . 9 . 0 . 0 . 0

CATJAVA Oracle Database Java Packages 1 9 . 9 . 0 . 0 . 0

CATPROC Oracle Database Packages and Types 1 9 . 9 . 0 . 0 . 0

JAVAVM JServer JAVA Virtual Machine 1 9 . 9 . 0 . 0 . 0

OLS Oracle Label Security 1 9 . 9 . 0 . 0 . 0

ORDIM Oracle Multimedia 1 9 . 9 . 0 . 0 . 0

OWM Oracle Workspace Manager 1 9 . 9 . 0 . 0 . 0

XDB Oracle XML Database 1 9 . 9 . 0 . 0 . 0

XML Oracle XDK 1 9 . 9 . 0 . 0 . 0
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Recommendation | OJVM and STARTUP UPGRADE

Does OJVM require STARTUP UPGRADE?

• No!

• Blog: Do you need STARTUP UPGRADE for OJVM?

• If you ran it in STARTUP UPGRADE before, use:
• ./datapatch -verbose -skip_upgrade_check

https://mikedietrichde.com/2020/01/23/do-you-need-startup-upgrade-for-ojvm/


New since Jan 2020 | JDK Update in RUs 

JDK patches included in RUs

• Always stable JDK from the previous quarter

• Jan 2021 Release Update

• Always [current version -1]

• https://www.oracle.com/java/technologies/javase/8u-relnotes.html

$ cd $ORACLE_HOME/jdk/bin

$ ./java -version

java version "1.8.0_271"

Java(TM) SE Runtime Environment (build 1.8.0_271-b09)

Java HotSpot(TM) 64-Bit Server VM (build 25.271-b09, mixed mode)

Pro Tip:
MS Windows port requires separate 
JDK patching unfortunately

https://www.oracle.com/java/technologies/javase/8u-relnotes.html


• 13:00-13:15h Welcome

• 13:15-13:45h Release and Patching Strategy

• 13:45-14:45h Become an Upgrade/Performance expert in 60 minutes

• 14:45-15:00h Break

• 15:00-15:15h Checkout the environments

• 15:15-17:00h LAB DAY1:
Generate load, upgrade, performance evaluation

Agenda Day 1
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Upgrade to Oracle Database 19c
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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
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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


Database Upgrade | Supported Releases

18c

12.2.0.1

12.1.0.2

11.2.0.4

Older

19c

19c

19c

19c

19c



Database Upgrade | Supported Releases

Database Upgrade Guide

https://docs.oracle.com/en/database/oracle/oracle-database/19/upgrd/oracle-database-releases-that-support-direct-upgrade.html#GUID-7AA90913-D8AB-4EBA-944F-31FA01D6BE5D


AutoUpgrade

The ONLY recommended way to 
upgrade databases
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START 1. DOWNLOAD 2. CONFIG 3. DEPLOY SUCCESS

Upgrade | AutoUpgrade - As Easy As 1-2-3

Supported source releases
• 11.2.0.4
• 12.1.0.2
• 12.2.0.1
• 18
• 19

All architectures (CDB and non-CDB)
All supported operating systems
All editions (SE2, EE)
All types (single instance and RAC)



START 1. DOWNLOAD 2. CONFIG 3. DEPLOY SUCCESS

Upgrade | AutoUpgrade - As Easy As 1-2-3

Download from My Oracle Support ID 2485457.1

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


START 1. DOWNLOAD 2. CONFIG 3. DEPLOY SUCCESS

Upgrade | AutoUpgrade - As Easy As 1-2-3

Simple text file

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

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

upg1.sid=CDB1



START 1. DOWNLOAD 2. CONFIG 3. DEPLOY SUCCESS

Upgrade | AutoUpgrade - As Easy As 1-2-3

One command

Advanced monitoring and logging

$ java -jar autoupgrade.jar -config cdb1.cfg -mode deploy



START 1. DOWNLOAD 2. CONFIG 3. DEPLOY SUCCESS

Upgrade | AutoUpgrade - As Easy As 1-2-3

Supported target releases
• 12.2.0.1
• 18
• 19
• 21
• Any future release



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



Copyright © 2021, Oracle and/or its affiliates53

AUTOUPGRADE

Essentials
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AutoUpgrade | Essentials

Download

Configure

Analyze

Check

Upgrade

Always download latest version from MOS

54 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

55 Copyright © 2021, Oracle and/or its affiliates

$ java -jar autoupgrade.jar -version 

build.version 21.3.211115

build.hash 081e3f7

build.date 2021/11/15 11:57:54

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

AutoUpgrade handles older releases as well
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$ java -jar autoupgrade.jar –version 

build.version 21.3.211115

build.hash 081e3f7

build.date 2021/11/15 11:57:54

build.max_target_version 21

build.supported_target_versions 12.2,18,19,21

$ java -jar autoupgrade.jar –version 

build.version 21.3.211115

build.hash 081e3f7

build.date 2021/11/15 11:57:54

build.max_target_version 21

build.supported_target_versions 12.2,18,19,21



AutoUpgrade | Essentials

Download

Configure

Analyze

Check

Upgrade

Shortest possible config file version

57 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
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$ 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

Pro tip: Analyze is similar to 
running preupgrade.jar



AutoUpgrade | Essentials

Download

Configure

Analyze

Check

Upgrade
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==========================================

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
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https://unsplash.com/@ciprian?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/lego-star-wars?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText


AutoUpgrade | Monitoring
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Watch on YouTube

https://youtu.be/RgESn4MbdaI


AutoUpgrade | Log File Structure

• Logs written in TEXT and JSON format

• /cfgtoollogs

• ./upgrade/auto

• /database_1

• ./job_number

• ./prechecks

• ./preupgrade

• ./prefixups

• ./drain

• ./dbupgrade

• ./postupgrade

• ./temp

• /database_2

• …

Status Log

HTML Report

Upgrade Logs



What if ...

Tips and Tricks and Workarounds
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https://unsplash.com/@cgbriggs19?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/work-tools?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText


AutoUpgrade | What if ... your session is lost
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• AutoUpgrade is fully resumable

• Restart using the same command line

• Previous work is preserved
- upgrade restarts from where it left

Watch on YouTube

https://youtu.be/G8HL4ozvtSc


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



AutoUpgrade | What if ... AutoUpgrade fails

Watch on YouTube

https://youtu.be/kHswEBv6NNQ


Unplug / Plug / Upgrade
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https://unsplash.com/@muiseadam?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/guard?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/@kasiape?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/storm-trooper?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText


Container Database Upgrade | Concept
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PDB1

CDB$ROOT

PDB$SEED

Upgrade



Unplug-plug Upgrade | Concept

Copyright © 2021, Oracle and/or its affiliates78

PDB1

CDB$ROOT

PDB$SEED

Higher releaseUpgrade



Upgrade a single PDB

• Faster

• More flexible

• Requires compatible target CDB

• Not compatible with Flashback Database

• Consider using Refreshable PDBs

• Copy data files (target_pdb_copy_option)

AutoUpgrade | Unplug-plug Upgrade
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https://docs.oracle.com/en/database/oracle/oracle-database/21/upgrd/understanding-pdb-unplug-plug-upgrades-autoupgrade.html#GUID-F03BAE5B-DFB7-40AF-8109-670DDD42589A
https://docs.oracle.com/en/database/oracle/oracle-database/21/upgrd/understanding-pdb-unplug-plug-upgrades-autoupgrade.html#GUID-F03BAE5B-DFB7-40AF-8109-670DDD42589A
https://docs.oracle.com/en/database/oracle/oracle-database/19/multi/cloning-a-pdb.html#GUID-C476B273-469B-4999-8637-A6BA1BD6300A


AutoUpgrade | Unplug-plug Upgrade
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upg1.sid=CDB12102

upg1.target_cdb=CDB19

upg1.pdbs=pdb1

upg1.source_home=/u01/app/oracle/product/12102

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

Watch on YouTube

https://youtu.be/byCYkw2jx1Y
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AutoUpgrade | Unplug-plug Upgrade

Upgrade several PDBs

Rename a PDB

Copy data files on plug-in

upg1.pdbs=pdb1,pdb2,pdb3

upg1.pdbs=pdb1

upg1.target_pdb_name.pdb1=sales

upg1.pdbs=pdb1

upg1.target_pdb_copy_option.pdb1=file_name_convert=('pdb1','sales')
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Performance Stability
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https://unsplash.com/@loicleray?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/collections/11505974/slackline?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText


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 affiliates83



1. 
Collect

2. 
Compare

3. 
Analyze
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Tune

5.
Manage

Performance Stability Prescription



An SQL Tuning Set (STS) enables you to group SQL statements and related 
metadata in a single database object, which you can use to meet your tuning goals. 

Specifically, SQL tuning sets achieve the following goals:
• Providing input to the performance tuning advisors
• Transporting SQL between databases

SQL Tuning Set | Definition
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Database 19c SQL Tuning Guide, chapter 23

"

https://docs.oracle.com/en/database/oracle/oracle-database/21/tgsql/managing-sql-tuning-sets.html#GUID-DD136837-9921-4C73-ABB8-9F1DC22542C5


SQL Tuning Set | Definition
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SQL statement

Context

Statistics

Plans



SQL Tuning Set | Create
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S T S

First, create a SQL Tuning Set

SQL> BEGIN

DBMS_SQLSET.CREATE_SQLSET (

sqlset_name => 'UPG_STS_1', 

description  => 'For upgrade - from source' 

);

END;

/

Pro tip: You can also use DBMS_SQLTUNE 
to create a SQL Tuning Set

https://docs.oracle.com/en/database/oracle/oracle-database/19/arpls/DBMS_SQLTUNE.html#GUID-065AEA37-FB32-41BD-A600-A047C9D3BE86


SQL Tuning Set | Capture
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Next, capture statements from AWR

SQL> DECLARE

begin_id number;

end_id number;

cur sys_refcursor;

BEGIN

SELECT min(snap_id), max(snap_id) INTO begin_id, end_id

FROM dba_hist_snapshot;

open cur for

select value(p) from table(dbms_sqltune.select_workload_repository(

begin_snap => begin_id,

end_snap => end_id,

basic_filter => 'parsing_schema_name not in (''SYS'')',

ranking_measure1 => 'elapsed_time',

result_limit => 5000,

attribute_list => 'ALL')) p;

dbms_sqltune.load_sqlset('UPG_STS_1', cur);

close cur;

END;

/

Pro tip: Consider excluding other internal 
schemas like DBSNMP, ORACLE_OCM, 
LBACSYS, WMSYS, XDB, SYSTEM

S T S

SQL> DECLARE

begin_id number;

end_id number;

cur sys_refcursor;

BEGIN

SELECT min(snap_id), max(snap_id) INTO begin_id, end_id

FROM dba_hist_snapshot;

open cur for

select value(p) from table(dbms_sqltune.select_workload_repository(

begin_snap => begin_id,

end_snap => end_id,

basic_filter => 'parsing_schema_name not in (''SYS'')',

ranking_measure1 => 'elapsed_time',

result_limit => 5000,

attribute_list => 'ALL')) p;

dbms_sqltune.load_sqlset('UPG_STS_1', cur);

close cur;

END;

/

SQL> DECLARE

begin_id number;

end_id number;

cur sys_refcursor;

BEGIN

SELECT min(snap_id), max(snap_id) INTO begin_id, end_id

FROM dba_hist_snapshot;

open cur for

select value(p) from table(dbms_sqltune.select_workload_repository(

begin_snap => begin_id,

end_snap => end_id,

basic_filter => 'parsing_schema_name not in (''SYS'')',

ranking_measure1 => 'elapsed_time',

result_limit => 5000,

attribute_list => 'ALL')) p;

dbms_sqltune.load_sqlset('UPG_STS_1', cur);

close cur;

END;

/

SQL> DECLARE

begin_id number;

end_id number;

cur sys_refcursor;

BEGIN

SELECT min(snap_id), max(snap_id) INTO begin_id, end_id

FROM dba_hist_snapshot;

open cur for

select value(p) from table(dbms_sqltune.select_workload_repository(

begin_snap => begin_id,

end_snap => end_id,

basic_filter => 'parsing_schema_name not in (''SYS'')',

ranking_measure1 => 'elapsed_time',

result_limit => 5000,

attribute_list => 'ALL')) p;

dbms_sqltune.load_sqlset('UPG_STS_1', cur);

close cur;

END;

/



SQL Tuning Set | Capture
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Optionally, capture statements from cursor cache

Careful - puts load on your system

SQL> BEGIN

DBMS_SQLSET.CAPTURE_CURSOR_CACHE_SQLSET(

sqlset_name => 'UPG_STS_1',

time_limit => 900,

repeat_interval => 60,

capture_option => 'MERGE',

capture_mode => DBMS_SQLTUNE.MODE_ACCUMULATE_STATS,

basic_filter => 'parsing_schema_name not in (''SYS'')',

sqlset_owner => NULL,

recursive_sql => 'HAS_RECURSIVE_SQL');

END;

/

Pro tip: SQL Tuning Guide shows how to 
load all statements from a given schema

S T S

https://docs.oracle.com/en/database/oracle/oracle-database/21/tgsql/managing-sql-tuning-sets.html#GUID-4E5240CD-B021-4728-89A9-95F5B81CBC59


SQL Tuning Set | License

SQL Tuning Sets can also be accessed by way of database server APIs and 
command-line interfaces. Usage of any subprograms in the DBMS_SQLSET package 
to manage SQL Tuning Sets is part of the EE and EE-ES offerings. 

"
Database 19c Database Licensing Information User Manual

SQL Tuning Sets can also be accessed by way of database server APIs and 
command-line interfaces. Usage of any subprograms in the DBMS_SQLSET package 
to manage SQL Tuning Sets is part of the EE and EE-ES offerings. 

In addition, the following subprograms, part of the DBMS_SQLTUNE package, 
provide an older interface to manage SQL Tuning Sets and are also part of the EE 
and EE-ES offerings: 

ADD_SQLSET_REFERENCE CAPTURE_CURSOR_CACHE_SQLSET CREATE_SQLSET
CREATE_STGTAB_SQLSET DELETE_SQLSET DROP_SQLSET
LOAD_SQLSET PACK_STGTAB_SQLSET REMOVE_SQLSET_REFERENCE
SELECT_CURSOR_CACHE SELECT_SQLSET SELECT_WORKLOAD_REPOSITORY
UNPACK_STGTAB_SQLSET UPDATE_SQLSET

https://docs.oracle.com/en/database/oracle/oracle-database/19/dblic/Licensing-Information.html#GUID-0F9EB85D-4610-4EDF-89C2-4916A0E7AC87


SQL Tuning Set | Recommendation

Always capture workload data into SQL Tuning Sets
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AWR | Diff Report
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Compare AWR report 
from two different periods

1. AWR snapshot
2. Execute workload
3. AWR snapshot

4. Upgrade

5. AWR snapshot
6. Execute workload
7. AWR snapshot

8. Compare



AWR | Diff Report
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Use script awrddrpt.sql



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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SQL Performance Analyzer | SPA

"
Oracle Database Real Application Testing Data Sheet

SPA provides fine-grained assessment of environment changes on SQL execution 
plans and statistics by running the SQL statements both in isolation and serially 
manner in before-change and after-change environments. 

SPA functionality is well integrated with existing SQL Tuning Set (STS), SQL Tuning 
Advisor, and SQL Plan Management functionality. 

Requires Enterprise Edition + Real Application Testing

https://www.oracle.com/a/otn/docs/enterprise-manager/ds-19c-oracle-real-application-testing.pdf


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



Copyright © 2021, Oracle and/or its affiliates105

1.
Collect

2.
Compare

3.
Analyze

4.
Tune

5.
Manage

Performance Stability Prescription



SQL Tuning Advisor
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"
Database 19c SQL Tuning Guide, chapter 24

SQL Tuning Advisor is SQL diagnostic software in the Oracle Database Tuning Pack. 

...

SQL Tuning Advisor is a mechanism for resolving problems related to suboptimally 
performing SQL statements. 

https://docs.oracle.com/en/database/oracle/oracle-database/19/tgsql/sql-tuning-advisor.html#GUID-8E1A39CB-A491-4254-8B31-9B1DF7B52AA1


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/
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SQL Plan Management | SPM
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"
Database 19c SQL Tuning Guide, chapter 27

SQL plan management uses a mechanism called a SQL plan baseline, which is a set 
of accepted plans that the optimizer is allowed to use for a SQL statement. 
SQL plan management uses a mechanism called a SQL plan baseline, which is a set 
of accepted plans that the optimizer is allowed to use for a SQL statement. 

...

SQL plan management prevents performance regressions caused by plan changes. 

https://docs.oracle.com/en/database/oracle/oracle-database/19/tgsql/overview-of-sql-plan-management.html#GUID-8A14C53D-8C2E-41BD-8B1F-AF32B4193418


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



The plans in a SQL plan baseline can be:

• Enabled

• Accepted

• Fixed

To change status use DBMS_SPM.ALTER_SQL_PLAN_BASELINE

You can also prevent plans from getting purged
by setting the autopurge property. 

SPM | Plans
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Pro tip: The Accepted attribute can 
only be set by a test execution



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



SPM | Evolve
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Evolving happens in maintenance task SYS_AUTO_SPM_EVOLVE_TASK

• Part of Automatic SQL Tuning Task 

You decide whether recommendations are implemented automatically

You can evolve plans manually

SQL> BEGIN

DBMS_SPM.SET_EVOLVE_TASK_PARAMETER(

parameter => 'accept_plans',

value     => 'true');

END;

/

https://docs.oracle.com/en/database/oracle/oracle-database/19/tgsql/managing-sql-plan-baselines.html#GUID-A94CFA49-910A-4237-A7BB-39BFA94E227E
https://docs.oracle.com/en/database/oracle/oracle-database/19/tgsql/managing-sql-plan-baselines.html#GUID-19E6FFB0-BC7A-4CDB-AE36-6D67C15C7332


SPM | Load from STS
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Plan A
Accepted

Plan History
Plan B

Not accepted

Plan C

SQL> DECLARE

cnt number;

BEGIN

cnt := DBMS_SPM.LOAD_PLANS_FROM_SQLSET('UPG_STS_1');

END;

/

Plan C
Accepted

SQL Tuning set

Automatically 

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



Plan baseline

SPM | Use Case
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SQL> DECLARE

plans_loaded NUMBER;

filter VARCHAR2(255);

BEGIN

filter := 'sql_id=''czzzubf8fjz96'' AND plan_hash_value=''1165613724''';

SQL> DECLARE

plans_loaded NUMBER;

filter VARCHAR2(255);

BEGIN

filter := 'sql_id=''czzzubf8fjz96'' AND plan_hash_value=''1165613724''';

plans_loaded := DBMS_SPM.LOAD_PLANS_FROM_SQLSET (

sqlset_name => 'UPG_STS_1',

basic_filter => filter

);

END;

/

Pro tip: The function LOAD_PLANS_
FROM_SQLSET can also fix the plans
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• 13:00-13:15h Welcome

• 13:15-13:45h Release and Patching Strategy

• 13:45-14:45h Become an Upgrade expert in 60 minutes

• 14:45-15:00h Quickly provision your environments before BREAK

• 15:00-15:15h Checkout the environments

• 15:15-17:00h LAB DAY1:
Generate load, upgrade, performance evaluation

Agenda Day 1
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Accessing the lab
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1. You need your Oracle account email to logon

If you don't have one yet, please create one:
https://profile.oracle.com/myprofile/account/

create-account.jspx



Accessing the lab
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2. Go to the LiveLabs page we created for this workshop

https://bit.ly/3xoIURX



Accessing the lab
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3. Click on RESERVE WORKSHOP ON LIVELABS



Accessing the lab
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4. Leave the defaults, click the CONSENT and then 
click SUBMIT RESERVATION



Accessing the lab
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5. Now we need to wait 5-10 minutes before we can start



Accessing the lab
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6. Click on "My Reservations"



https://bit.ly/3xoIURX
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• 13:00-13:15h Welcome

• 13:15-13:45h Release and Patching Strategy

• 13:45-14:45h Become an Upgrade expert in 60 minutes

• 14:45-15:00h Break

• 15:00-15:15h Checkout the environments

• 15:15-17:00h LAB DAY1:
Generate load, upgrade, performance evaluation

Agenda Day 1
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• 13:00-13:15h Welcome

• 13:15-13:45h Release and Patching Strategy

• 13:45-14:45h Become an Upgrade expert in 60 minutes

• 14:45-15:00h Break

• 15:00-15:15h Checkout the environments

• 15:15-17:00h LAB DAY1:
Generate load, upgrade, performance evaluation

Agenda Day 1

Copyright © 2021, Oracle and/or its affiliates127



Accessing the lab
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7. Launch the workshop

8. Click on the link and it opens a noVNC session 



In the Workshop
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Introduction to the Lab

Copyright © 2021, Oracle and/or its affiliates130



Overview – Start with LAB 2 
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Database  
11.2.0.4

Database 
12.2

Database 
19c

Upgrade to 19c
AutoUpgrade

Convert to PDB
AutoUpgrade

Migrate to 19c
Full transportable export/import

Unplug-plug upgrade
AutoUpgrade

Upgrade to 19c
AutoUpgrade

UPGR

UPGR

CDB2

FTEX CDB2 / PDB2

PDB3 CDB2

DB12



Overview – Setting the Environments

Copyright © 2021, Oracle and/or its affiliates132

Oracle Database 11.2.0.4
/u01/app/oracle/product/11.2.0.4

UPGR $> . upgr

FTEX $> . ftex

Oracle Database 12.2.0.1
/u01/app/oracle/product/12.2.0.1

DB12 $> . db12

CDB1 PDB3 $> . cdb1

Oracle Database 19
/u01/app/oracle/product/19 CDB2 (none) $> . cdb2

Database PDBs
Set
environment



• 13:00-13:15h Welcome

• 13:15-13:45h Release and Patching Strategy

• 13:45-14:45h Become an Upgrade expert in 60 minutes

• 14:45-15:00h Break

• 15:00-15:15h Checkout the environments

• 15:15-17:00h LAB DAY1:
Generate load, upgrade, performance evaluation

Agenda Day 1
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End of Day 1 

We will start tomorrow at the exact same time as today!

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


Upgrade to Oracle Database 19c
and Ensure Performance Stability

Virtual Hands-on Workshop
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Day 2

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


• 13:00-13:15h Review of Day 1 and Results

• 13:15-14:45h Many ways to plugin to Multitenant

• 14:45-15:00h Break

• 15:15-16:45h LAB DAY2:
Plugin. Unplug/Plug/Upgrade. Migration

• 16:45-17:00h Wrap Up, Review and Goodbye

Agenda Day 2
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• 13:00-13:15h Review of Day 1 and Results

• 13:15-14:45h Many ways to plugin to Multitenant

• 14:45-15:00h Break

• 15:15-16:45h LAB DAY2:
Plugin. Unplug/Plug/Upgrade. Migration

• 16:45-17:00h Wrap Up, Review and Goodbye

Agenda Day 2
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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. After 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 Releases (Doc 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
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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



Multitenant | Architecture
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Non-CDB database

Memory
SGA

Background processes
PMON, SMON, CKPT, DWBR, LGWR, ...

Files
Redo logs, control files, archived logs, flashback logs, ...



Multitenant | Architecture
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Memory
SGA

Background processes
PMON, SMON, CKPT, DWBR, LGWR, ...

Files
Redo logs, control files, archived logs, flashback logs, ...

Container database
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Multitenant | Dictionary

CDB_views and 
DBA_views, ALL_views and USER_views

• CON_ID defines ownership / visibility

• CON_ID: 0 non-CDB

• CON_ID: 1 CDB$ROOT

• CON_ID: 2 PDB$SEED

• CON_ID: 3..n PDB

DBA_VIEWSDBA_VIEWSDBA_VIEWSDBA_VIEWS

CDB$ROOT
CDB_VIEWS
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Multitenant | Script Execution

catcon.pl

• MOS Note: 1932340.1 - How to execute sql scripts in Multitenant environment (catcon.pl)

CDB$ROOT

SQL
Script

catcon.pl

https://support.oracle.com/epmos/faces/DocumentDisplay?id=1932340.1
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How to

MIGRATE
to multitenant architecture

1.
Create

2.
Upgrade

3.
Plug In

4.
Convert



CREATE DATABASE statement DBCA

CDB | Creation
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SQL> create database "CDB1"

...

enable pluggable database

...



CDB | Character Sets

Recommendation

• Use AL32UTF8
National character set AL16UTF6 

• Allows use of different character sets in PDB
As of Oracle Database 12.2
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CDB | Undo Mode

Recommendation

• Use Local Undo mode

• Each PDB has its own UNDO 
tablespace

Allows use of

• Flashback Pluggable Database

• Hot Cloning

... and more

SQL> startup upgrade

SQL> alter database local undo on;
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CDB | Components

CDB$ROOT must be a superset of all PDBs

CATALOG

CATPROC

XDB

OWM

CATALOG

CATPROC

XDB

OLS

CATALOG

CATPROC

XDB

SPATIAL

CATALOG

CATPROC

XDB

OWM

OLS

SPATIAL



Recommendation

1. Install as many components as required

2. But no more than that

Number of components have big effect on upgrade duration

Components (e.g., JAVAVM) may require patch regular activity

CDB | Components
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CDB | Components

• Create CDBs with fewer components 

• DBCA and custom mode mode creation
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CDB | Components

Only Advanced Configuration > Custom Database gives you

Be really aware!

Be aware!
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CDB | Components

Add or remove components

• Blog post
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CDB | Compatible

Recommendation

• Always use default of a given version

• Example 19.0.0

• Always use three digits only

• Should you change COMPATIBLE after applying a Release Update?

• Example 19.10.0

• Never
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CDB | Silent Compatible Change

Be aware

• When you unplug and plugin a PDB, it will adopt 
COMPATIBLE of the CDB automatically

• Changing COMPATIBLE will prevent re-plug and 
downgrade

COMPATIBLE=12.2.0

COMPATIBLE=19.0.0
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CDB | Additional Information

Blog posts:

• https://mikedietrichde.com/2018/08/08/creating-cdbs-non-cdbs-with-less-options/

• https://mikedietrichde.com/2017/07/11/always-create-custom-database/

• https://mikedietrichde.com/2017/07/26/remove-clean-components-oracle-11-2-12-2/

https://mikedietrichde.com/2018/08/08/creating-cdbs-non-cdbs-with-less-options/
https://mikedietrichde.com/2017/07/11/always-create-custom-database/
https://mikedietrichde.com/2017/07/26/remove-clean-components-oracle-11-2-12-2/
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How to

MIGRATE
to multitenant architecture

1.
Create

2.
Upgrade

3.
Plug In

4.
Convert



Recommendation

1. Upgrade (if needed)

2. Convert to PDB

Fallback: Upgrade can be reverted

Convert is irreversible, re-runnable from 12.2

Migrate | Upgrade First
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Pro tip: Plugging in a PDB makes changes to 
the file headers of the datafiles that cannot be 
undone - even by flashback database
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How to

MIGRATE
to multitenant architecture

1.
Create

2.
Upgrade

3.
Plug In

4.
Convert
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Plug In | Compatibility Check

Is my database compatible with this CDB?

1. In source, generate manifest file

2. In CDB, check compatibility

SQL> exec dbms_pdb.describe('/tmp/DB19.xml');

Pro tip: You can generate a manifest file 
of a remote database via a database link

set serveroutput on 

BEGIN

IF dbms_pdb.check_plug_compatibility('/tmp/DB19.xml') THEN

dbms_output.put_line('PDB compatible? ==> Yes'); 

ELSE

dbms_output.put_line('PDB compatible? ==> No'); 

END IF;

END;

/

https://docs.oracle.com/en/database/oracle/oracle-database/19/arpls/DBMS_PDB.html#GUID-24525F0C-8D64-465B-B5E6-A221DA753CCC
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Plug In | Compatibility Check

3. Always check the details

SQL> select type, message 

from   pdb_plug_in_violations

where  name='DB19' and status<>'RESOLVED';

TYPE       MESSAGE

______________________________________________________________________________________________________________

ERROR      '19.9.0.0.0 Release_Update' is installed in the CDB but no release updates are installed in the PDB

ERROR      DBRU bundle patch 201020: Not installed in the CDB but installed in the PDB

ERROR      PDB's version does not match CDB's version: PDB's version 12.2.0.1.0. CDB's version 19.0.0.0.0.

WARNING    CDB parameter compatible mismatch: Previous '12.2.0' Current '19.0.0'

WARNING    PDB plugged in is a non-CDB, requires noncdb_to_pdb.sql be run. 

Pro tip: Errors will prevent you from 
opening the PDB in unrestricted mode



Plug In | Compatibility Check
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What is a manifest file

• Data files

• Components

• Parameters

• Services

• Patch level

• Time zone

... and more
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Plug In | Compatibility Check

• Optional 

• Possible when source database is 12.1 or newer

• Enables you to see which plug-in violations will occur

• If you plan on renaming the PDB, check the new name

dbms_pdb.check_plug_compatibility('/tmp/DB19.xml', 'SALES')

Pro tip: Default PDB name in 
manifest file is DB_NAME



Plug In | Create PDB
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1. Restart database in read-only mode

2. Generate manifest file and shut down

3. In CDB, create PDB from manifest file

SQL> shutdown immediate

SQL> startup mount

SQL> alter database open read only;

SQL> exec dbms_pdb.describe('/tmp/DB19.xml');

SQL> shutdown immediate;

SQL> create pluggable database DB19 

using '/tmp/DB19.xml' nocopy tempfile reuse;

Pro tip: CREATE PLUGGABLE 
DATABASE has many options

https://docs.oracle.com/en/database/oracle/oracle-database/19/sqlrf/CREATE-PLUGGABLE-DATABASE.html#GUID-F2DBA8DD-EEA8-4BB7-A07F-78DC04DB1FFC
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How to

MIGRATE
to multitenant architecture

1.
Create

2.
Upgrade

3.
Plug In

4.
Convert



Convert | Create PDB
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1. Open PDB

2. Convert and restart

3. Restart PDB

SQL> alter pluggable database DB19 open;

SQL> alter session set container=DB19;

SQL> @?/rdbms/admin/noncdb_to_pdb.sql

SQL> alter pluggable database DB19 close;

SQL> alter pluggable database DB19 open;

Pro tip: As of 12.2 the script  
noncdb_to_pdb.sql is re-runnable



Convert | Create PDB
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4. Check plug-in violations

5. Ensure PDB is open READ WRITE and unrestricted

6. Configure PDB to auto-start

SQL> select type, message 

from   pdb_plug_in_violations

where  name='DB19' and status<>'RESOLVED';

SQL> select open_mode, restricted from v$pdbs;

SQL> alter pluggable database DB19 save state;

Pro tip: For RAC databases control 
PDB startup through Clusterware
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Convert | noncdb_to_pdb.sql

• Requires downtime

• Runtime varies - typically 10-30 min

• Fix for Bug 25809128 is included since 19.9.0 and adds a significant improvement

• It depends on number of objects - not the physical size

• Runs only once in the life of a database

• Irreversible

• Re-runnable from 12.2
Pro tip: If you want more 
details refer to blog post

https://mikedietrichde.com/2017/06/08/noncdb_to_pdb-sql-take-long/
https://support.oracle.com/epmos/faces/DocumentDisplay?id=25809128.8
https://mikedietrichde.com/2017/03/08/converting-an-12-1-non-cdb-and-plug-it-into-an-12-2-cdb/


Migrate | Demo
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Watch on YouTube

https://youtu.be/qN2M-aPN_EY
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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
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Re-using 
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CDB
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Plug-in NoCopy | Create

Re-use existing data files

Move data files

SQL> CREATE PLUGGABLE DATABASE DB19 ... NOCOPY ... ;

SQL> CREATE PLUGGABLE DATABASE DB19 ... MOVE ... ;
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Plug-in NoCopy | AutoUpgrade

Fully automated plug-in

Command

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

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

upg1.sid=DB19

upg1.target_cdb=CDB2

java -jar autoupgrade.jar -config DB19.cfg -mode deploy

Pro tip: Always get latest version of 
AutoUpgrade from MOS 2485457.1

https://support.oracle.com/epmos/faces/DocumentDisplay?id=2485457.1
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Plug-in NoCopy | AutoUpgrade

Upgrade - and plug in

Command

Blog post: Oracle AutoUpgrade between two servers – and Plugin?

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

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

upg1.sid=DB12

upg1.target_cdb=CDB2

#Optionally, rename PDB

#upg1.target_pdb_name=SALES

java -jar autoupgrade.jar -config DB19.cfg -mode deploy

Pro tip: You can also plug in manually and 
upgrade PDB with dbupgrade -c DB19

https://mikedietrichde.com/2020/08/04/oracle-autoupgrade-between-two-servers-and-plugin/
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Plug-in NoCopy | Nice to know

No fallback

• Data files are re-used

Fast option

Cross-platform 

• Potentially roll off patches before unplug

• But can't go across Endian format
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other

MIGRATION
options

Plug-in NoCopy

Plug-in Copy

Data Pump

Transportable

GoldenGate



Plug-in Copy | Concept
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Plug-in Copy | Create

Copy data files

Rename data files with FILE_NAME_CONVERT

• Regular search/replace
FILE_NAME_CONVERT=('DB19', 'SALES')

• OMF

FILE_NAME_CONVERT=NONE

SQL> CREATE PLUGGABLE DATABASE DB19 ... COPY FILE_NAME_CONVERT= ... ;

Pro tip: Use the same FILE_NAME_CONVERT 
clause for plug-in with MOVE keyword

https://docs.oracle.com/en/database/oracle/oracle-database/19/sqlrf/CREATE-PLUGGABLE-DATABASE.html#GUID-F2DBA8DD-EEA8-4BB7-A07F-78DC04DB1FFC__CCHIICFG
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Plug-in Copy | Clone non-CDB

Plug in and copy data files over network link

Prerequisites:

• Source must be 12.1.0.2 or newer

• Block size must match

• Blog post

SQL> CREATE DATABASE LINK CLONELNK ... ;

SQL> CREATE PLUGGABLE DATABASE DB19 FROM NON$CDB@CLONELNK ... ;

https://docs.oracle.com/en/database/oracle/oracle-database/19/multi/cloning-a-pdb.html#GUID-B5D803D4-939B-4D0A-B684-5A1089EA4618
https://mikedietrichde.com/2019/07/25/database-migration-from-non-cdb-to-pdb-clone-via-noncdb-upgrade-convert/
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Plug-in Copy | AutoUpgrade

Fully automated plug-in

Command

java -jar autoupgrade.jar -config DB19.cfg -mode deploy

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

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

upg1.sid=DB19

upg1.target_cdb=CDB2

upg1.target_pdb_name=SALES

#Copy files and perform search/replace on file names

upg1.target_pdb_copy_option=file_name_convert=('DB19','SALES')

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

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

upg1.sid=DB19

upg1.target_cdb=CDB2

upg1.target_pdb_name=SALES

#Copy files and perform search/replace on file names

upg1.target_pdb_copy_option=file_name_convert=('DB19','SALES')

#Copy files and generate new OMF file names

#upg1.target_pdb_copy_option=file_name_convert=none
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Plug-in Copy | Nice to know

Fallback option 

• Original data files are preserved

Slow and requires additional disk space

Cross-platform 

• Potentially roll off patches before unplug

• But can't go across Endian format
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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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Data Pump | Concept Network Mode
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Data Pump | Concept

Well-known and proven method

Dump file or network mode

• Network mode has fewer parallel capabilities

The power and flexibility of Data Pump

• Change character set

• Implement partitioning

• Convert to SecureFile LOBs

• Everything or subset of data

• Filters and transform

• ... and so much more
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Data Pump | Nice to know

Fallback option

• Original database is preserved

Slow - and requires disk space

Cross-platform and cross-endian format

Migrate from lower release without upgrading
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other

MIGRATION
options

Plug-in NoCopy

Plug-in Copy

Data Pump

Transportable

GoldenGate



DATA

SYSTEM

DATA

Transportable | Concept
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New, empty 

19c PDB
Source database 

12.1.0.2

Tablespaces

Different 

endian format

SYSTEM

Level 0 imagefile backup

Data Pump

Full Transportable 

Export/Import

Tablespace plug-inMeta data transfer
(users, tables, indexes, triggers, PL/SQL ...)

Level 1 incremental backup

Set read-only

Convert 

data file

on restore

Final
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Transportable | Overview

For minimal downtime

V4 PERL Scripts to reduce Transportable Tablespace Downtime using Cross Platform 
Incremental Backup (doc ID 2471245.1)

Blog posts:

• Overview

• Step-by-step

Other options with Transportable Tablespace exist

https://support.oracle.com/epmos/faces/DocumentDisplay?id=2471245.1
https://dohdatabase.com/2020/11/23/minimal-downtime-migration-with-full-transportable-export-import-and-incremental-backups/
https://dohdatabase.com/2020/12/09/how-to-migrate-a-database-using-full-transportable-export-import-and-incremental-backups/


Transportable | Demo

Copyright © 2021, Oracle and/or its affiliates193

Watch on YouTube

https://youtu.be/qkxz4AqYqX8
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Transportable | Nice to know

Fallback option

• Original database is preserved

Fast - just final incremental and FTEX import

Cross-platform and cross-endian format

Migrate from lower release without upgrading
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other

MIGRATION
options

Plug-in NoCopy

Plug-in Copy

Data Pump

Transportable

GoldenGate



But what if you have no downtime allowed?

Oracle GoldenGate
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If you need upgrade with no downtime,
there is only one option
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Oracle GoldenGate



GoldenGate | Explained

INSERT INTO ...

UPDATE ...

DELETE FROM ...

Initial copy

INSERT INTO ...

UPDATE ...

DELETE FROM ...

Statements 
captured

Statements
replayed

Upgrade
database

Switch-
over

Reverse
replication



GoldenGate | Explained

Bidirectional
replication
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GoldenGate | Overview

True - and only - Zero Downtime option

Use on top of:

• Data Pump

• Transportable Tablespaces

Migration:

• From lower version

• Across endianness
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GoldenGate | Nice to know

Fallback option

• Original database is preserved

• Optionally, reverse replication for fallback even after go-live

Zero downtime

Cross-platform and cross-endian format
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"It is too expensive"



No, it is not!
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"It is too complex"



GoldenGate Microservices Architecture 
is a lot more intuitive and user friendly
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GoldenGate | Before
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GoldenGate | Now
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Oracle GoldenGate



Plug-in
NoCopy

Plug-in
Copy

Data Pump Transportable GoldenGate

Downtime Considerable Less Considerable Minimal None

Fallback No Yes Yes Yes Yes

Cross-endian No No Yes Yes Yes

Cross-version No No Yes Yes Yes

Complexity Low Low Medium Medium High
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comparing

MIGRATION
options



Migration Options

Getting There Safely
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https://unsplash.com/s/photos/ancient-book?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
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Migration | Avoid the Pitfalls

Complete overview

• non-CDB has more or different components than CDB

• Remove components from non-CDB or install missing 
components into CDB$ROOT

• non-CDB has higher time zone value than CDB

• You must install the higher time zone patch into the CDB's home

• non-CDB has a higher patch level than CDB

• Install matching higher patch into CDB's home or rollback patch 
from non-CDB  

• non-CDB has a different DB_BLOCK_SIZE than CDB

• Use matching DB_n_CACHE_SIZE parameters in CDB's spfile
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https://mikedietrichde.com/2019/07/29/database-migration-from-non-cdb-to-pdb-typical-plugin-issues-and-workarounds/
https://mikedietrichde.com/2019/07/31/database-migration-from-non-cdb-to-pdb-the-component-pitfall/
https://mikedietrichde.com/2019/07/30/database-migration-from-non-cdb-to-pdb-the-time-zone-pitfall/
https://mikedietrichde.com/2019/08/01/database-migration-from-non-cdb-to-pdb-the-patch-level-pitfall/
https://mikedietrichde.com/2018/05/08/different-block-sizes-when-you-plugin/
https://unsplash.com/@fairfilter?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/collections/2150920/farewell?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/@mischievous_penguins?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/balance?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
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Blog Post: Typical Plugin Issues and Workarounds

https://mikedietrichde.com/2019/07/29/database-migration-from-non-cdb-to-pdb-typical-plugin-issues-and-workarounds/
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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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https://unsplash.com/@fairfilter?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/collections/2150920/farewell?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText


Everything at Once
Upgrade the entire CDB with all 
PDBs

Unplug / Plug / Upgrade
Upgrade one or multiple PDBs in a 
higher version, new CDB

More Options
Refreshable Clones as an efficient 
way to test and perform upgrades

More Power
Speed Up "Everything at Once" 
CDB upgrades

and finally

Multitenant Upgrades
when you adopted the CDB architecture

Copyright © 2021, Oracle and/or its affiliates215



Everything at Once Unplug / Plug / Upgrade

CDB Upgrades | Options

Copyright © 2021, Oracle and/or its affiliates216



Everything at Once Unplug / Plug / Upgrade

CDB Upgrades | Option 1

Copyright © 2021, Oracle and/or its affiliates217



Parallel Upgrade | Container Database

Copyright © 2021, Oracle and/or its affiliates218

A number of processors are assigned

• Minimum 4

• Maximum unlimited

• Default CPU count

$ dbupgrade -n 4

CDB



Parallel Upgrade | Container Database

Copyright © 2021, Oracle and/or its affiliates219

Each PDB gets a number of parallel processes

• Minimum 1

• Maximum 8

• Default 2

$ dbupgrade -N 2

CDB



Parallel Upgrade | Container Database

Copyright © 2021, Oracle and/or its affiliates220

But - there is another limit

CDB
Total number of processors (n)

Processor per PDB (N)

PDBs upgraded 
simultaneously

=



Parallel Upgrade | Single Tenant

Copyright © 2021, Oracle and/or its affiliates221

$ dbupgrade -n 4 -N 2

CDB$ROOT
PDB$SEED PDB1



Parallel Upgrade | Multitenant

Copyright © 2021, Oracle and/or its affiliates222

$ dbupgrade -n 4 -N 2

CDB$ROOT
PDB$SEED PDB1PDB2 PDB3PDB4 PDB5PDB6 PDB7



Scale by upgrading 
more PDBs simultaneously

Parallel Upgrade | Multitenant

Copyright © 2021, Oracle and/or its affiliates223



Everything at Once Unplug / Plug / Upgrade

CDB Upgrades | Option 2

Copyright © 2021, Oracle and/or its affiliates224



Parallel Upgrade | Unplug-plug Upgrade

Copyright © 2021, Oracle and/or its affiliates225

PDB1

CDB$ROOT

PDB$SEED

Higher release



Unplug-plug always faster than

Non-CDB

Single Tenant

Multitenant

Parallel Upgrade | Unplug-plug 

Copyright © 2021, Oracle and/or its affiliates226



Upgrade a single PDB

• Faster

• More flexible

• Requires compatible target CDB

• Not compatible with Flashback Database

• Consider using Refreshable PDBs

• Copy data files (target_pdb_copy_option)

AutoUpgrade | Unplug-plug Upgrade

Copyright © 2021, Oracle and/or its affiliates227

https://docs.oracle.com/en/database/oracle/oracle-database/21/upgrd/understanding-pdb-unplug-plug-upgrades-autoupgrade.html#GUID-F03BAE5B-DFB7-40AF-8109-670DDD42589A
https://docs.oracle.com/en/database/oracle/oracle-database/21/upgrd/understanding-pdb-unplug-plug-upgrades-autoupgrade.html#GUID-F03BAE5B-DFB7-40AF-8109-670DDD42589A
https://docs.oracle.com/en/database/oracle/oracle-database/19/multi/cloning-a-pdb.html#GUID-C476B273-469B-4999-8637-A6BA1BD6300A


AutoUpgrade | Unplug-plug Upgrade

Copyright © 2021, Oracle and/or its affiliates228

upg1.sid=CDB12102

upg1.target_cdb=CDB19

upg1.pdbs=pdb1

upg1.source_home=/u01/app/oracle/product/12102

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

Watch on YouTube

https://youtu.be/byCYkw2jx1Y
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AutoUpgrade | Unplug-plug Upgrade

Upgrade several PDBs

Rename a PDB

Copy data files on plug-in

upg1.pdbs=pdb1,pdb2,pdb3

upg1.pdbs=pdb1

upg1.target_pdb_name.pdb1=sales

upg1.pdbs=pdb1

upg1.target_pdb_copy_option.pdb1=file_name_convert=('pdb1','sales')
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AutoUpgrade | Unplug-plug Upgrade

Current limitations:

• Does not support Data Guard

• Does not support TDE Tablespace Encryption



AutoUpgrade | Unplug-plug Upgrade

Copyright © 2021, Oracle and/or its affiliates231

https://dohdatabase.com/how-to-upgrade-a-single-pdb

https://dohdatabase.com/how-to-upgrade-a-single-pdb


Upgrade – Not only for tests

Refreshable Clone PDB
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https://unsplash.com/@jackmanchiu?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/climb-mountain?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/@gregbulla?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText


COMING SOON! 
Upgrade via refreshable clone PDB
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Unplug-Plug | Refreshable Clone PDB

Clone User

CREATE USER c##borg

IDENTIFIED BY oracle 

DEFAULT TABLESPACE users 

TEMPORARY TABLESPACE temp 

CONTAINER=ALL;

GRANT 

CREATE SESSION, 

CREATE PLUGGABLE DATABASE,

SELECT_ANY_CATALOG 

TO c##borg

CONTAINER = ALL;
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Unplug-Plug | Refreshable Clone PDB

Database link into source PDB

CREATE DATABASE LINK clonePDB1

CONNECT TO c##borg

IDENTIFIED BY oracle

USING 'tns-or-ezconnect'; 
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Unplug-Plug | Refreshable Clone PDB

Fully automated relocation with upgrade

upg1.source_home=/u01/app/oracle/product/12.2

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

upg1.sid=CDB1

upg1.pdbs=PDB1

upg1.target_cdb=CDB2

upg1.source_dblink.PDB1=clonePDB1 600



Unplug-Plug | Refreshable Clone PDB

Copyright © 2021, Oracle and/or its affiliates237

REDO



AutoUpgrade uses 
CREATE PLUGGABLE DATABASE statement 

which automatically adjusts parallel degree

238 Copyright © 2021, Oracle and/or its affiliates
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I Need More Power
I can't hold her together, Captain!

https://unsplash.com/@nate_dumlao?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText


Faster Upgrades | Statement

During upgrade CPU is a vital resource



Faster Upgrades | Overview

• OCI Bare Metal host
• 16 OPCUs
• 768 GB memory
• NVMe disks

• CDB with 52 PDBs
• CPU_COUNT = 32
• SGA_TARGET = 80G
• PGA_AGGREGATE_TARGET = 20G

• Many database components (17 in total)

• Upgrade from 12.1.0.2 to 19



Faster Upgrades | CPU Utilization
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Ideal utilization

Total upgrade time: 4 hours 8 minutes



Faster Upgrades | CPU Utilization
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Preupgrade check and fixups

• Gather dictionary and fixed objects stats in advance (7 days)
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Gathering stats in advance saves 12 minutes
Dictionary and fixed objects
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Upgrade CDB$ROOT

• Remove components
• AutoUpgrade automatically assigns 8 parallel processes to CDB$ROOT upgrade

https://mikedietrichde.com/2017/07/26/remove-clean-components-oracle-11-2-12-2/
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Removing all components

13 minutes faster

All components installed
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Upgrade PDB$SEED and user PDBs

• Add more PDBs (catctl -n)

• Keep parallel processes per PDB at default (2)
• Remove components from PDBs
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32 parallel processes

54 parallel processes
upg1.catctl_options=-n 54

26 minutes faster

Pro tip: Remember to increase 
PROCESSES dramatically
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All components installed

Removing all components

48 minutes faster
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Post upgrade checks and fixups

• Recompilation (utlrp) already highly parallelized

• Postpone timezone file upgrade



Faster Upgrades | Conclusion

• Gather stats in advance

• Allow more PDBs per cycle

• Remove components



Multitenant and Time Zone Patching
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• New 19c CDB  gets created with DST V32

• Patching $ORACLE_HOME

• Containers need to be "TZ upgraded"

• PDBs and CDB$ROOT can stay on different 
TZ values

Time Zone | Multitenant DST Version and Patching

Database 
Release

Default  TZ 
Version

12.1.0.1, 12.1.0.2 DST V18

12.2.0.1 DST V26

18c DST V31

19c DST V32

21c DST V35

$OH

DST Patch
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• Upgrading by default will adjust time zone

• AutoUpgrade default:
upg1.timezone_upg=yes

• 2 restarts will happen

• Time zone upgrade happens for all 
containers

• Manual time zone upgrade is still possible

• ?/rdbms/admin/utltz_countstar.sql

• ?/rdbms/admin/utltz_upg_check.sql

• ?/rdbms/admin/utltz_upg_apply.sql

Time Zone | Multitenant Time Zone Upgrade

$OH

Copyright © 2021, Oracle and/or its affiliates25
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Time Zone | Updating Time Zone - Check

Download DST patch with: MOS Note:412160.1

Check script:

perl catcon.pl -n 1

–c 'CDB$ROOT PDB$SEED'

-l /home/oracle

-b tz_check_ROOT_SEED

-d $ORACLE_HOME/rdbms/admin 

utltz_upg_check.sql

perl catcon.pl -n 1 –S

-l /home/oracle

-b tz_check_PDBs

-d $ORACLE_HOME/rdbms/admin 

utltz_upg_check.sql

Copyright © 2021, Oracle and/or its affiliates255
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Time Zone | Updating Time Zone - Apply

This will restart the database twice, first in UPGRADE mode, then in normal mode

• Exclusive locks may happen

Apply script:

perl catcon.pl -n 1

–c 'CDB$ROOT PDB$SEED'

-l /home/oracle

-b tz_apply_ROOT_SEED

-d $ORACLE_HOME/rdbms/admin 

utltz_upg_apply.sql

perl catcon.pl -n 1 –S

-l /home/oracle

-b tz_apply_PDBs

-d $ORACLE_HOME/rdbms/admin 

utltz_upg_apply.sql

SQL> alter pluggable database all open;
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Time Zone | Summary

How to patch all your PDBs with a new time zone patch?

Copyright © 2021, Oracle and/or its affiliates257
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Getting ready 
for the future

Upgrade / Migrate and 
Consolidate to Multitenant
at La Mobilière, Switzerland 

Copyright © 2021, Oracle and/or its affiliates258



"We upgraded 735 databases to 19c, 
and the task was mostly relatively 
relaxed.
Start the AutoUpgrade tool and 
monitor the progress from time to 
time.

Sitting in front of the screen the 
whole time is not necessary."

Alain Fuhrer

Head IT Database Services

La Mobilière

Bern, Switzerland



• 13:00-13:15h Review of Day 1 and Results

• 13:15-14:45h Many ways to plugin to Multitenant

• 14:45-15:00h Break

• 15:15-16:45h LAB DAY2:
Plugin. Unplug/Plug/Upgrade. Migration

• 16:45-17:00h Wrap Up, Review and Goodbye

Agenda Day 2

Copyright © 2021, Oracle and/or its affiliates260



• 13:00-13:30h Review of Day 1 and Results

• 13:30-14:45h Many ways to plugin to Multitenant

• 14:45-15:00h Break

• 15:15-16:45h LAB DAY2:
Plugin. Unplug/Plug/Upgrade. Migration

• 16:45-17:00h Wrap Up, Review and Goodbye

Agenda Day 2
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• 13:00-13:15h Review of Day 1 and Results

• 13:15-14:45h Many ways to plugin to Multitenant

• 14:45-15:00h Break

• 15:15-16:45h LAB DAY2:
Plugin. Unplug/Plug/Upgrade. Migration

• 16:45-17:00h Wrap Up, Review and Goodbye

Agenda Day 2
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YouTube | Oracle Database Upgrades and Migrations

• 100+ videos

• New videos every week

• No marketing

• No buzzword

• All tech

263 Copyright © 2021, Oracle and/or its affiliates

Link

https://www.youtube.com/channel/UCTKvCZwAbOeTSRFQDAh7yXw
https://www.youtube.com/channel/UCTKvCZwAbOeTSRFQDAh7yXw
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Visit our blogs:

https://MikeDietrichDE.com

https://DOHdatabase.com

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

https://MikeDietrichDE.com/videos

YouTube channel:

OracleDatabaseUpgradesandMigrations

https://mikedietrichde.com/videos
https://www.youtube.com/c/OracleDatabaseUpgradesandMigrations
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MIGRATING VERY LARGE DATABASES 
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