. .‘j"_’ "y’ i HSan aTz.; :
san ga
-.\\ ‘_‘

meetmg of minds

o : XS e
. e : ~

’ P ’ | “’} 3 o '
Auto &Q«Master Class . SN

he r R « o e
More t . adgs sy @f\

Mike Diet
Distinguisl

g - " Daniel Overby Hansen
P@duct‘% nager Senior Principal Product Manager

L.

k A




Mike Dietrich

Distinguished Product Manager
Database Upgrade and Migrations

https://MikeDietrichDE.com
lin] MikeDietrich

[»] @MikeDietrichDE
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Daniel Overby Hansen

Senior Principal Product Manager
Database Cloud Migrations

https://dohdatabase.com

in] dohdatabase
[»] @dohdatabase
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Get the slides

https://dohdatabase.com/slides

https://MikeDietrichDE.com/slides

Daniel Overby Hansen
oduct W{gnager Senior Principal Product M.

anager
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https://dohdatabase.com/slides
https://mikedietrichde.com/slides

Recorded Web Seminars

https://MikeDietrichDE.com/videos



https://mikedietrichde.com/videos/
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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

Innovation

Long Term Support EXTENDED
Long Term Support EXTENDED

. Premier Support . Paid Extended Support

Recommendation: Production environments should go from LTS to LTS

7 Copyright © 2021, Oracle and/or its affiliates



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

600¢
0]4074
1LOZ
210¢
¢loc
v10¢
SLO¢
910¢
L10¢
8L0¢
610¢
0¢0¢
4074
44074
¢c0c
¥20¢
514074
920¢
L20c

(12.2.0.2)

Oracle 19
(12.2.0.3) EXTENDED

Oracle 21

. Premier Support Waived Extended Support . Paid Extended Support Market Driven Support Limited Error Correction
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Lifetime Support Policy

Different Support Periods

B Premier Support

B Paid Extended Support
Waived Extended Support
Market Driven Support

™ Limited Error Correction

Sustaining Support

10 Copyright © 2021, Oracle and/or its affiliates

Bug fixing support regardless of severity

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

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

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.l and security issues

Oracle Support assists as long as the customer
is using the product — but no new fixes will be delivered




Oracle Database 12.2 and beyond

N N N N N N
s 8 8 8| 8 B8
03 NG o N2 N N

”“ Oracle 12.2.0.1
Oracle 18
(12.2.0.2)

Oracle 19

(12.2.0.3)

Oracle 21

« MOS Note:742060.1 - The Single Source of Truth

{4014

«  MOS Note:161818.1 - Releases Support Status Summary

11 Copyright © 2021, Oracle and/or its affiliates

ST40]4
920¢

EXTENDED

L20¢

8¢0¢

620¢



https://support.oracle.com/epmos/faces/DocContentDisplay?id=161818.1
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your key to

Successful Database Upgrades

Step 1 Step 2 Step 3 Step 4
Download and Download and Download and use Performance Stability
install Oracle 19¢ install newest RU AutoUpgrade with SPM, STA and RAT

$/

,'{'

acle and/or its affil



Get started | Quick Start Guide

Simple overview
Read it, try it
Download from oracle.com

ORACLe



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

Database Upgrade | Supported Releases

|
Older ﬂ
1.2.0.4 ﬂ

121.0.2

12.2.01

=
o=




Photo by Joshua Sortino on Unsplash

AutoUpgrade

The ONLY recommended way to
upgrade databases




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

START

Supported source releases
- 1.2.04

« 121.0.2

« 12.2.01

« 18

« 19

All architectures (CDB and non-CDB)
All supported operating systems

All editions (SE2, EE)

All types (single instance and RAC)




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

Download from My Oracle Support ID 24854571



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

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

2. CONFIG

Simple text file

upgl.source home=/ul0l/app/oracle/product/12.2.0.1
upgl.target home=/ul0l/app/oracle/product/19
upgl.sid=CDRB1




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

3. DEPLOY

One command

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

Advanced monitoring and logging




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

Supported target releases
« 12.2.01

18

19

21

Any future release




AutoUpgrade | Need And Don't Need

ENTERPRISE

AGENTS MANAGER DBUA EXTRA LICENSE

« Java 8 required
« Part of Oracle Home since 121.0.2

« 3 MBjar file




AutoUpgrade | Need And Don't Need

* No agents to install
» Enterprise Manager not needed
» AutoUpgrade offers superior functionality

« No extra license




AutoUpgrade
Essentials
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AutoUpgrade | Essentials

Configure
Analyze
Check

Upgrade

25 Copyright © 2021, Oracle and/or its affiliates

Always download latest version from MOS

¥ AutoUpgrade Tool (Doc ID 2485457.1)

In this Document

Main tent

Benefits

Target Versions Supported

AutoUpgrade documentation
References

APPLIES TO:

Oracle Database - Enterprise Edition - Version 12.2.0.1 and later
Oracle Database - Standard Edition - Version 12.2.0.1 and later
Information in this document applies to any platform.

MAIN CONTENT

Description

Oracle Database AutoUpgrade allows DBAs to upgrade one or many databases without human intervention, all with one



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

AutoUpgrade | Essentials

Configure
Analyze
Check

Upgrade

26 Copyright © 2021, Oracle and/or its affiliates

Check your version

$ java -Jjar autoupgrade.jar -version

build.version 21.3.211115

build.hash le3f7

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

Download

The most recent version of AutoUpgrade can be downloaded via this link: versiorl 20211115.|




AutoUpgrade | Essentials

AutoUpgrade handles older releases as well

Configure $ java -jar autoupgrade.jar -version

Analyze

build.version 21.3.211115
Check build.hash 081le3f7
Upgrade puild.date 2021/11/15 11:57:54
build.max target version 21

build.supported target versions 12.2,18,19,21
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AutoUpgrade | Essentials

Download Shortest possible config file version
upgl.source home=/ul0l/app/oracle/product/12.2.0.1
Analyze upgl.target home=/u0l/app/oracle/product/19
Check upgl.sid=CDRB1
Upgrade

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

28 Copyright © 2021, Oracle and/or its affiliates




AutoUpgrade | Essentials

Download Analyze your database
Configure $ java -jar autoupgrade.jar -config CDBl.cfg -mode analyze
Check

upg> Job 100 completed
Upgrade Please check the summary report at:
/u0l1/app/oracle/cfgtoollogs/autoupgrade/cfgtoollogs/upgrade/auto/status/status.html
/u0l1/app/oracle/cfgtoollogs/autoupgrade/cfgtoollogs/upgrade/auto/status/status. log

Pro tip: Analyze is similar to
running preupgrade.jar

29 Copyright © 2021, Oracle and/or its affiliates




AutoUpgrade | Essentials

Download
Configure
Analyze

Upgrade

30 Copyright © 2021, Oracle and/or its affiliates

Summary report - text

[Date] Tue Jan 12 10:26:19 CET 2021
[Number of Jobs] 1

[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] /u0Ol/app/oracle/upg/CDB1/100/prechecks

[Detail] /u0l/app/oracle/upg/CDB1/100/prechecks/cdbl preupgrade.log

Precheck passed and no manual intervention needed




AutoUpgrade | Essentials

Download Summary report - HTML
Configure
Analyze

Upgrade

Prechecks Report

Precheck passed and no manual intervention needed
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AutoUpgrade | Essentials

Download
Configure

DATABASE COMPONENTS

Ana]yze g 1220 Oracle Component Version Upgrade Action Current Status
Compatiole
DB Verson  |12201.0 Oracle Workspace Managar 122010 to be upgraded VALID

c h (<]e k Opersting | | Oracle Cataiog Views 122010 to be upgraded VALID
System dhoca
Blockaize 8192 Real Apphcation Clusters 122010 to be upgrades OPTION OFF

U p g ra d e Timezors % Oracle XML Database 122010 to be upgrsded VALID
LogMode ARCHIVELOG Oracly Ladel Sucurity 122.01.0 to be upgraded VALID
Seetey L— o @ and 122061 to be e VAL
Eiton - Oraclo Packages Types 2010 0 be upgrad D
Contilseis CDBSROOT

COBS$AOOT CheckName: INCTIONARY STATS  FisUp Availabie: YES  Seveoty: RECOMMEND  Stage: PRECMECKS

FreChedks Recommend(3)
PreChecks infold)
FostChacks Warning(3)
PostChecks Necommmend! 31

Gather stale dats dictinnary statistics pooe to database upgrade in off-pesk Dene using

EXECUTE DEMS_STATS GATHER_DICTIONARY_STATS:

PDBSSEED Dictionary statistics help the Oracle optimizer find efScient SQL axecution plans and are essential for proper upgrade timing. Oratle rocammends gathering

”™ T8 = 1
RETRRA e dictionary sTatstics in the last 28 hours before database upgrade
PreChecks mfocl)

PostChecks Warningid)

PostChecks Rrcommend! 3| For information on managing optimizer statistcs, refor to the 12.2.0.1 Oracks Database SOL Tuning Guide

FDE3 Dictionary statistics do not eost or 3¢ stale (not up-to<iate)
PreChecks Wamingl2)

FraChecks Recommend(d)
PreChocks infoll) CheckName: HIDDEN PARAMS  Fixlip Avalable: NO  Seventy: RECOMMEND  Stage: PRECHECKS
PortChecks Warning(4)

i n i
PasiChazh Sacomisniitis Teview and removw ary unnecessary HIDDEN/UNDERSCORE parameterns

PDE1 Aomove hiddan paramaters befure database upgrade uness your apolication vendors andior Oracle Support state differantly. Changes wifl neod to be made
FroChocks Recommends ) in the philespfile
PraChecks infoll)
FostChecks Warming()) The databace cantaing the following initialization parameters whose name beging with an underscons

32 Copyright © 2021, Oracle and/or its affiliates




AutoUpgrade | Essentials

Download Preupgrade report comes in:
Configure « HTML
Analyze o Text

. 350N

Upgrade

33 Copyright © 2021, Oracle and/or its affiliates



AutoUpgrade | Essentials

Download Upgrade

Conﬁgure $ java -jar autoupgrade.jar -config CDBl.cfg -mode deploy
Analyze

Check

Upgrade

D)

E‘b Have a cup of coffee and wait, or ...

34 Copyright © 2021, Oracle and/or its affiliates



AutoUpgrade | Essentials

Download Monitor
Configure
g upg> ls7

Analyze
o fom fomm o fom - fom fom - +

Check | Job# | DB_NAME | STAGE | OPERATION| STATUS | START TIME| UPDATED| MESSAGE |
fomm o fomm - fommm - e Fom e fommm - Fomm e +

Upgrade | 101 | CDB1 | PREFIXUPS |EXECUTING |RUNNING|20/11/24 13:38]13:39:26|Remaining 12/13|
fomm o fomm - fommm - e Fom e fommm - Fomm e +
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AutoUpgrade | Essentials

Download
Configure
Analyze
Check

Upgrade

36 Copyright © 2021, Oracle and/or its affiliates

All the details

Progress

Start time:

Elapsed (min):

Last update:

Stage:

Operation:

Status:

Stage summary:
SETUP
GRP
PREUPGRADE
PRECHECKS
PREFIXUPS
DRAIN
DBUPGRADE

Job Logs Locat
Logs Base:

Job logs:
Stage logs:
TimeZone:

upg> status -job 101

20/11/24 13:38

13
2020-11-24T13:48:52.139
DBUPGRADE
EXECUTING
RUNNING

<1 min

<1 min

<1 min

<1 min

8 min

<1 min

3 min (IN PROGRESS)

ions

/home/oracle/autoupg default/CDB1/CDB1
/home/oracle/autoupg default/CDB1/CDB1/101
/home/oracle/autoupg default/CDB1/CDB1/101/dbupgrade
/home/oracle/autoupg default/CDB1/CDB1l/temp




AutoUpgrade | Essentials

Download All the details - continued
Configure
Ana]yze Additional information
Check Details:
[Upgrading] is [0%] completed for [cdbl-cdb$root]
Upgrade L — L —— *
| CONTAINER | PERCENTAGE |
fomm Fomm e +
| CDBSROOT | UPGRADE[12%] |
| PDBSSEED|UPGRADE PENDING |
| PDB3 |UPGRADE PENDING |
fomm Fomm e +
Error Details:
None
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AutoUpgrade | Essentials

Download success
Conﬁgure upg> Job 101 completed
——————————————————— Fingl SUMmAry ===s==sccs=ssssoooooos
Analyze Number of databases [ 1]
CheCk Jobs finished successfully [1]

Jobs failed [0]
Upgrade 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 CDBl: drop restore point AUTOUPGRADE 9212 CDB1122010

And it includes:
Recompilation (utlrp.sql)
Time zone file upgrade
Postupgrade fixups

... and so much more

38 Copyright © 2021, Oracle and/or its affiliates




AutoUpgrade | Essentials

Download

1 -
Configure el
Analyze
Check

Upgrade

Watch on YouTube
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https://youtu.be/Mgt4L5yrkoc

AutoUpgrade
Advanced Options

40
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AutoUpgrade | Advanced Options

Restore Point
Underscores
Time Zone
Monitoring

41 Copyright © 2021, Oracle and/or its affiliates

Execute your own scripts as part of the upgrade

You can:

- Before and after upgrade

« Halt or continue on error

* For asingle or every database

|deas:

« Enterprise Manager configuration

« Backup configuration

* Interact with apps using the database




AutoUpgrade | Advanced Options

BRI Shell script execution

Restore Point global.before action=/database/scripts/set blackout.sh
Underscores
) upgl.source home=/ul0l/app/oracle/product/12.2.0.1
Time Zone upgl.target home=/ul0l/app/oracle/product/19
upgl.after action=/database/scripts/start level0.sh

* Permitted extension options:
* Unix shell (.sh)
* Microsoft Windows batch (.bat, .cmd)
* Microsoft Windows PowerShell (.ps1)

Pro tip: If you want script execution for all
upgrades use global.before action

and global.after action
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AutoUpgrade | Advanced Options

Restore Point
Underscores
Time Zone
Monitoring

43 Copyright © 2021, Oracle and/or its affiliates

Shell script execution

Default - AutoUpgrade does not react on return code

upgl.before action=/database/scripts/run this on UPGl before.sh

Optionally - AutoUpgrade halts on non-zero return code

upgl.before action=/database/scripts/run this on UPGl before.sh Y




AutoUpgrade | Advanced Options

Shell Scripts Guaranteed Restore Points

Restore Point upgl.source home=/ul0l/app/oracle/product/12.2.0.1

upgl.target home=/ul0l/app/oracle/product/19

Underscores el
Time Zone upgl.restoration=no
hAorntornwg upg2.source home=/ull/app/oracle/product/12.2.0.1

upg2.target home=/ul0l/app/oracle/product/19
upg2.sid=CDRB2
upg2.drop grp after upgrade=yes

« Default behavior:

« AutoUpgrade creates GRP except for
- Standard Edition 2

- restoration=no

*  GRP will be kept

*  GRP needs to be removed manually except for

- drop grp after upgrade=yes will only remove it when upgrade
completed successfully
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AutoUpgrade | Advanced Options

Shell Scripts Underscore parameters and events

Restore Point upgl.source home=/ul0l/app/oracle/product/12.2.0.1
upgl.target home=/ul0l/app/oracle/product/19

Underscores bl . 51d=CDB1

Time Zone upgl.remove underscore parameters=yes

Monitoring

« Default behavior:
« Underscores and events will be kept
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AutoUpgrade | Advanced Options

Shell Scripts Skip time zone upgrade

Restore Point upgl.source home=/ul0l/app/oracle/product/12.2.0.1

upgl.target home=/ul0l/app/oracle/product/19
Underscores upgl . sid=CDBL

Time Zone upgl.timezone upg=no

Monitoring

« Default behavior:
* Time zone adjustment happens post upgrade
« Database will be restarted several times

* Important when you use "Downgrade" as fallback strategy as time
zone can't be downgraded
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AutoUpgrade | Advanced Options

shell Sripts
Restore Point

jobid DbNamse Stage Opuration Status Details

Underscores lUpgrading] is £88%] completed for [ftex)
Time Zone NG S |

|CONTAINER|  PERCENTAGE|

102 FTEX DBUPGRADE |EXECUTING |RUNNING
- - e e B [ S I SR S L L L Porrrrmnccnnn ‘
Monitoring pr——

v s §

[Upgrading) is [49%] completed for [db12)

---------- $ocmcmmenneancd

|CONTAINER|  PERCENTAGE |

---------- Fomeoemcmmcncat

DB12|UPGRADE [49%] |

---------- Fececencanccect

103 |DB12 DBUPGRADE |EXECUTING |RUNNING

Monitor via browser:
<au _global log dir>/cfgtoollogs/upgrade/auto/state.html

Refreshes automatically every 3 minutes
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AutoUpgrade with Data Guard
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AutoUpgrade supports upgrading databases
that are part of a Data Guard configuration
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AutoUpgrade | Data Guard

» Detected by AutoUpgrade automatically

» Works for broker-managed and manual Data Guard environments

* Primary database handled by AutoUpgrade
Standby database handled manually
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AutoUpgrade | Data Guard

Stavdpy
database
Primary
olambase

uposmolc
Oracle Home 11.2.0.4 > Oracle Home 11.2.0.4

Oracle Home 19c >

Iwstall vew Oracle H%‘%md@ via

redo apply
$ java —-jar autoupgrade.jar -mode ¢ SQL> create restore point
Keleai » SLvCL1l Upyrdduc UdlLdbdst

S srvctl start database




AutoUpgrade | Data Guard

MAA Approach

« Keep standby online during upgrade
« Allows for faster go-live after upgrade
« Move standby database to new Oracle Home before upgrade

» Keep redo transport and redo apply on during upgrade
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AutoUpgrade | Data Guard

Our Approach

upgl.defer standby log shipping=yes

» Keep standby offline during upgrade
« Downtime extended while standby applies redo
« Move standby database to new Oracle Home after upgrade

« Safer because is left untouched - but slower
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AutoUpgrade and RAC
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UPGRADE
RAC DATABASE

UPGRADE GRID INFRASTRUCTURE UPGRADE DATABASE
* Not covered by AutoUpgrade » Upgrade with AutoUpgrade
« Recommended to upgrade » Everything handled by AutoUpgrade

one week in advance

A / A /
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AutoUpgrade | RAC

WHAT IS REQUIRED?
* Linux or Unix-based system

« Registered and managed through
srvctl

 SPFilein ASM

56 Copyright © 2021, Oracle and/or its affiliates

WHAT DO YOU GET?

Fully mananged upgrade
Supports RAC and RAC One Node
No extra configuration

Just connect to one node and
AutoUpgrade takes care of the rest

CLUSTER DATABASE=FALSE
« srvctl configuration




It is recommended to keep Grid Infrastructure
and database patch level in sync

Pro tip: Additional details
can be found in blog post

57 Copyright © 2021, Oracle and/or its affiliates



https://mikedietrichde.com/2020/06/11/does-your-gi-ru-rur-patch-level-has-to-match-your-databases/
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AutoUpgrade is the recommended utility
to upgrade Oracle Databases to 19c

Source:
19c¢ Grid Infrastructure and Database Upgrade steps for Exadata Database Machine
running on Oracle Linux (Doc ID 2542082.1)
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https://support.oracle.com/epmos/faces/DocumentDisplay?id=2542082.1

AutoUpgrade | Exadata

Follow elaborate procedure in MOS note:

19¢ Grid Infrastructure and Database Upgrade steps
for Exadata Database Machine running on Oracle Linux (Doc ID 2542082.1)

AutoUpgrade version 21.1.3 or higher is required
» but always use the latest version of AutoUpgrade

60 Copyright © 2021, Oracle and/or its affiliates


https://support.oracle.com/epmos/faces/DocumentDisplay?id=2542082.1

What about ExaCC and ExaCS?

61 Copyright © 2021, Oracle and/or its affiliates



AutoUpgrade | ExaCC + ExaCS

Follow elaborate procedure in MOS note:

» Upgrading to 19¢ Oracle Database on Exadata Cloud Service (ExaCS)
and Exadata Cloud at Customer Gen2 (ExaCCQC) (Doc ID 26282281)

Above mentioned procedure is the only support method

Currently, DBUA is utilized by cloud tooling
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https://support.oracle.com/epmos/faces/DocumentDisplay?id=2628228.1

What if ...

Photo by Chas Brigg_son,'
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AutoUpgrade | What if ... AutoUpgrade fails

1. Create zip file

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

2. Optionally, add opatch lsinventory

$ SORACLE HOME/OPatch/opatch lsinventory > opatch.txt
$ zip -r AUPG 210419 0735 46l.zip opatch.txt

3. Upload it to My Oracle Support

My Oracle Support

Welcome

Search our Knowledge base and engage Communities to learn about products, services, and to
find help resolving issues

=] Login to My Oracle Support




Daniel Overby Hansen

Lead Developer
SimCorp A/S - Denmark

"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."
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Multitenant | Support

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

Multitenant | Support

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

Pro tip: For further details see Release Schedule
of Current Database Releases (Doc ID 742060.1)
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https://support.oracle.com/epmos/faces/DocumentDisplay?id=742060.1

Multitenant | License

Included in all offerings (SE2/EE)

121.0.2 Sinole t ;
ingle tenan
12.2.01] Max% s
18c¢
19¢ Multitenant

21c Max. 3 PDB
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Plug-in Copy
Plug-in NoCopy



Plug-in NoCopy | Concept

manifest file

Create
pluggable
Non-CDB Shutatbalpse
‘N —Read-only ¢
e/ z/ Using
manifest file
Re-using

.{»
dota files ‘ Gienerate

SYSTEM

Data files
e %
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Plug-in NoCopy | Create

Re-use existing data files

SQL> CREATE PLUGGARLE DATABASE DR19 NOCOPY
Move data files
SQL> CREATE PLUGGABLE DATABASE DB19 MOVE H
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Plug-in NoCopy | AutoUpgrade

Fully automated plug-in

upgl.source home=/ul0l/app/oracle/product/19
upgl.target home=/ul0l/app/oracle/product/19
upgl.sid=DB19

upgl.target cdb=CDB2

Command

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

Pro tip: Always get latest version of
AutoUpgrade from MOS 24854571
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https://support.oracle.com/epmos/faces/DocumentDisplay?id=2485457.1

Plug-in NoCopy | AutoUpgrade

Upgrade - and plugin

upgl.source home=/ull/app/oracle/product/12.2.0.1
upgl.target home=/ul0l/app/oracle/product/19
upgl.sid=DB12

upgl.target cdb=CDB2

#Optionally, rename PDB
#upgl.target pdb name=SALES

Command

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

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

Pro tip: You can also plug in manually and
upgrade PDB with dbupgrade -c DB19
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https://mikedietrichde.com/2020/08/04/oracle-autoupgrade-between-two-servers-and-plugin/

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 Copy
Plug-in NoCopy



Plug-in Copy | Concept

Create
pluggable
datab
ghEee Shot down
Read-only
" Using

manifest file

Gevnerate
nifest file

SYSTEM

~ Gl ﬁl@s\5

Copy
dota files
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Plug-in Copy | Create

Copy data files

SQL> CREATE PLUGGABLE DATABASE DB19 ... COPY FILE NAME CONVERT= ... ;

Rename data files with FILE NAME CONVERT

» Regular search/replace
FILE NAME CONVERT=('DB19', 'SALES')

« OMF
FILE NAME CONVERT=NONE

Pro tip: Use the same FILE NAME CONVERT
clause for plug-in with MOVE keyword
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https://docs.oracle.com/en/database/oracle/oracle-database/19/sqlrf/CREATE-PLUGGABLE-DATABASE.html#GUID-F2DBA8DD-EEA8-4BB7-A07F-78DC04DB1FFC__CCHIICFG

Plug-in Copy | Clone non-CDB

Plug in and copy data files over network link

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

Prerequisites:
 Source must be 121.0.2 or newer
* Block size must match

» Blog post
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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/

Plug-in Copy | AutoUpgrade

Fully automated plug-in

upgl.source home=/ul0l/app/oracle/product/19

upgl.target home=/ul0l/app/oracle/product/19

upgl.sid=DB19

upgl.target cdb=CDB2

upgl.target pdb name=SALES

#Copy files and perform search/replace on file names
upgl.target pdb copy option=file name convert=('DB19', 'SALES')
#Copy files and generate new OMF file names

#upgl.target pdb copy option=file name convert=none

Command

java —-jar autoupgrade.jar -config DB19.cfg -mode deploy
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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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Multitenant and Data Guard
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Data Guard | Migration Options

It is possible to preserve the standby database
when you migrate from non-CDB to PDB

Special attention is needed

You don't have to rebuild your standby database,
but you might find it is the easiest solution
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Data Guard | Migration Options

If you CDB has a standby database,
you must follow these guidelines

If you don't, you will crash the MRP process
and redo apply stops
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Data Guard | Plug-in

Three options

1. Re-use data files

- PDB is immediately protected

2. Defer creation of PDB on standby
 PDBis protected as soon as data files are restored on standby

3. Create or recreate standby database
« (DB is protected when standby database is ready

86 Copyright © 2021, Oracle and/or its affiliates



Data Guard Example | Initial Setup

100 km distance Maximum Protection

Oracle 121.0.2 Oracle121.0.2
PROD STBDY
10 TB size 10 TB size

87 Copyright © 2021, Oracle and/or its affiliates




Data Guard Example | AutoUpgrade

Stop Application - Disable DG Broker .

>> DOWNTIME <<

E

Oracle 121.0.2 Oracle 121.02
PROD STBDY

Start Standby in matching $OH

Oracle 19.10.0 Oracle Home 1910.0
PROD STBDY
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Data Guard Example | Implicit Standby Upgrade

. Upgrade

Oracle Home 19.10.0 via Redo
STBDY Apply
Oraéllsg)qéo-o Oracle 19.10.0
STBDY
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Data Guard Example | Create CDBs

Oracle 1910.0
Oracle 19.10.0
PROD STBDY

Oracle 19.10.0 Oracle 19.10.0
CDB - PROD CDB - STBDY
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Data Guard Example | Synchronize

SCN 123' .SCN 123

Oracle 1910.0
Oracle 19.10.0
PROD STBDY

Oracle 19.10.0 Oracle 19.10.0
CDB - PROD CDB - STBDY
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Data Guard Example | Synchronize
MQS Doc ID 22733041

Primary Stand

DGMGRL> edit tabase stdby set state='APPLY-OFF';

SQL> shutdown immediate

SQL> startup

SQL> alter database
recover managed

andby database cancel;

SQL> shutdown immediate
SQL> startup mount
SQL> alter system
flush redo to stdby no confirm apply;
SQL> alter database open read only; \ kq>
SQL> select checkpoint change# < ’R@Plaae wrl’l/] 01/160 Ol ‘l’_&l’]d%@@#
from vSdatafile header where file#=1; l

SQL> alter databasé&recover managed standbpy database

'\ ntil change 2319950;
MMST VV\ATC/H! \ SQL> 1;el;ct checkpoint change#

from vSdatafile header where file#=1;

SQL> execdbms pdb.describe ('/home/oracle/prmy.xml");
SQL> shutdown immediate

SQL> shutdown immediate
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https://support.oracle.com/epmos/faces/DocumentDisplay?id=2273304.1

Data Guard Example | Read Only Phase

o . .

Oracle 1910.0
Oracle 19.10.0
PROD STBDY

N

Oracle 19.10.0 Oracle 19.10.0
CDB - PROD CDB - STBDY

93 Copyright © 2021, Oracle and/or its affiliates




Data Guard Example | ASM Alias File

Shutdown . Shutdown .
Generate

Oracle 1910.0 Oracle 1910.0 list in ASM

A PROD STBDY

Create
aliases

Oracle 19.10.0 Oracle 19.10.0
CDB - PROD CDB - STBDY
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Data Guard Example | Plugin

Oracle 1910.0
Oracle 19.10.0
PROD STBDY

Oracle 19.10.0 Oracle 19.10.0
CDB - PROD CDB - STBDY
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Data Guard Example | Convert non-CDB to PDB

noncdb to pdb.sqgl
''''' (runtime varies)
> !

Oracle 19.10.0 Oracle 19.10.0
CDB - PROD CDB - STBDY
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Data Guard Example | Plugin Completed!

Enable DG Broker — Start Application

Oracle 19.10.0 Oracle 19.10.0
CDB - PROD CDB - STBDY

97 Copyright © 2021, Oracle and/or its affiliates



Data Guard | Preserve Data Files

« Data Guard PM - Pieter van Puymbroeck:
https://vanpupi.stepi.net/2019/06/to-cdb-or-not-to-cdb-thats-the-question/

« MAA Team:
MOS Note: 22733041
Reusing the Source Standby Database Files When Plugging a non-CDB as a PDB into the Primary
Database of a Data Guard Configuration

« Explanation and troubleshooting
https://dohdatabase.com/2020/12/03/upgrade-plug-in-with-asm-data-guard-tde-and-no-
keystore-password/
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Data Guard | Plug-in

Three options

1. Re-use data files
 PDBis immediately protected

2. Defer creation of PDB on standby

- PDB s protected as soon as data files are restored on standby

3. Create or recreate standby database
« (DB is protected when standby database is ready
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AutoUpgrade supports this approach
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Data Guard | Plug-in

Source \
Target
Primary
SQL> CREATE PLUGGABLE DATASE ... STANDBYS=NONE;
Target
ndb
?%lg]crcaﬁcd
Data files missing
RMAN> restore pluggable database ... from service ... ;

SQL> alter pluggable database enable recovery;
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Data Guard | Plug-in

102

7r Making Use Deferred PDB Recovery and the STANDBYS=NONE Feature with Oracle Multitenant (Doc ID 1916648.1)

In this Document

Showmg how the cloned PDB will appear in certain tables and views on the physical standby
Performing a Data Guard Role Transition with a PDB in DISABLED RECOVERY

The zero downtime instantiation process using RMAN for copying the files from the primary to standby
Steps required for enabling recovery on the PDB after the files have been copied

Steps to DISABLE RECOVERY of a Pluggable Database

Conclusion
References

APPLIES TO:

Oracle Cloud Infrastructure - Database Service - Version N/A and later
Oracle Database Cloud Service - Version N/A and later

Oracle Database - Enterprise Edition - Version 12.1.0.2 and later
Oracle Database Cloud Schema Service - Version N/A and later

Oracle Database Exadata Express Cloud Service - Version N/A and later
Information in this document applies to any platform.

Making Use Deferred PDB Recovery and the STANDBYS=NONE Feature with Oracle Multitenant (Doc ID 1916648.1)
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https://support.oracle.com/epmos/faces/DocumentDisplay?id=1916648.1

Data Guard | Plug-in

Three options

1. Re-use data files
 PDBis immediately protected

2. Defer creation of PDB on standby
 PDBis protected as soon as data files are restored on standby

3. Create or recreate standby database

« CDBis protected when standby database is ready
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Migration | Last Words

Every migration

* |s an architectural change

» Requires downtime

» Requires a fallback

« Ends with a backup

104  Copyright © 2021, Oracle and/or its affiliates
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your key to

Successful Database Upgrades

Step 1
Download and
install Oracle 19c¢

eDelivery.oracle.com

Step 2

Download and
install newest RU
MOS Note: 2118136.2

Step 3

Download and use
AutoUpgrade

MOS Note: 24854571

Step 4
Performance Stability
with SPM, STA and RAT




Statistics | Refresh?

Should you refresh object statistics when you upgrade to Oracle 19¢?
* Itis not required
» But especially when you upgrade from 11.2, histograms can change

« Avoid gradual change of plans when stats become stale
» Better regather object statistics as soon as possible

107  Copyright © 2021, Oracle and/or its affiliates



Statistics | Refresh?

Want to gather statistics fast?
SQL> exec dbms stats.set global prefs ('CONCURRENT', "AUTOMATIC') ;

Even faster (if you have CPU available)?
SQL> exec dbms stats.set global prefs('DEGREE', DBMS STATS.AUTO DEGREE) ;

Fastest (if you have a lot of CPU available)?

SQL> exec dbms stats.set global prefs ('CONCURRENT', "AUTOMATIC') ;
SQL> exec dbms stats.set global prefs ('DEGREE', DBMS STATS.AUTO DEGREE) ;

: . . ; Pro tip: Read Nigel Bayliss' blog on
Or import fresh statistics from a matching test system How to Gather Optimizer Statistics Fast!
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SQL Tuning Set | Definition

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, SOL tuning sets achieve the following goals:
» Providing input to the performance tuning advisors
« Transporting SQL between databases

Database 19¢ SOL Tuning Guide, chapter 23
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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

SQL statement

Context = : : =

Statistics ’l\)l'

Plans
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SQL Tuning Set | Create

First, create a SQL Tuning Set

SQL> BEGIN
DBMS_SQLSET.CREATE SQLSET (

sglset name => 'UPG STS 1'

description => 'For upgrade - from source'
) ;

END;
/

14

7]
£)
g

Pro tip: You can also use DBMS SOLTUNE

to create a SQL Tuning Set
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https://docs.oracle.com/en/database/oracle/oracle-database/19/arpls/DBMS_SQLTUNE.html#GUID-065AEA37-FB32-41BD-A600-A047C9D3BE86

SQL Tuning Set | Capture

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;

®»
o
[
“
o
-
®»
o
-

open cur for o e o
select value(p) from table (dbms_ sgltune.select workload repository ( 5 - 5 - 5 -

begin snap => begin id, : : :
end snap => end id,
basic filter => 'parsing schema name not in (''SYS'')',
ranking measurel => 'elapsed time',
result limit => 5000,
attribute list => 'ALL'")) p;

dbms sqgltune.load sqglset ('UPG STS 1', cur);

SLOES Gy Pro tip: Consider excluding other internal

D schemas like DBSNMP, ORACLE_OCM,
;o LBACSYS, WMSYS, XDB, SYSTEM
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SQL Tuning Set | Capture

Optionally, capture statements from cursor cache

SQL> BEGIN
DBMS SQLSET.CAPTURE CURSOR CACHE SQLSET (
sglset 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'')',
sglset owner => NULL,
recursive sqgl => 'HAS RECURSIVE SQL'");

END;

Careful - puts load on your system

14  Copyright © 2021, Oracle and/or its affiliates
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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.

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

Database 19c Database Licensing Information User Manual



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

18

Compare AWR report
from two different periods
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AWR | Diff Report

Use script awrddrpt. sql WORKLOAD REPOSITORY COMPARE PERIOD REPORT

Report Summary

Std
Snagshot DB Unique ) eleas jo¢

First (1s1) DB19 786300047 DB1S PRIMARY EE 190,000 NO NO  hol localdormain 8192
(S;n%ond DB19 786900047 D819 PRIMARY EE 19.0.0.0.0 NO NO  hol localdormain 8192
)

[ Saapshot Set [ Insance | Inst |
Flrst (1s1) DB19 1
Second (2rw) DB19 1

id Users (min)
st 3 25-Feb-21 21:14:07 (Thu) 4 25-Feb-21 21:19:09 (Thu) 0.0 50 0.0
2nd 5 25-Feb-21 21:24:11 (Thu) 6 25-Feb-21 21:29:12 (Thu) 0.0 5.0 0.0
SOu -100.0 02 -434

Host Configuration Comparison

[ s 1 e | om | vom ]
4 q a 0.0

Number of CPUs.

Number of CPU Coves 4 4 0 0.0
Number of CPU Sockets: 1 1 ] 0.0
Physical Memory: 15725M 15725M oM 00
Load at Stan Snapshot 7% A -36 474
Load at End Snapshot: 19 5 31 163.2
¥User Time: 13 16 -02 <111
System Time 05 05 -0l -16.7
Stidhe Tame: 99.54 99.59 05 01
S6I0 Wait Time; 22 15 -.06 <318
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AWR | Diff Report

Use script awrddrpt.sqgl

Znd
[Wait Class | _Waits | Time(s) | Avg Time(ms)|

db file sequential read User /O 22,193,998 114,919.21 218 23.17
eng: S5 - contention Configuration 3,913 98.997.80 25294974 19.96

: ; .y ] ) Pro tip: For migrations, you
Requires Enterprise Edition + Diagnostic pack can transport AWR data
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SQL Performance Analyzer | SPA

7

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.

Oracle Database Real Application Testing Data Sheet

Requires Enterprise Edition + Real Application Testing



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

SPA | Concept

SQL Tuning Set
Production
workload SGQL, __-v

\ i~ Bumm

EEEE
. & 2 @ o
IEi ﬂfi il L

)
i
= Elapsed, CPU time,

" W

) buffer gets, disk reads ...
- -9 ¥ COMIPARE " |

2 El

U y 7 COMPARE

Farade = s S—Plans

SPA

Test execution 7 _ S
Pro tip: For migrations,
’B@-FOI/*G (AP@I’&M@ Af‘l’@l” MP@Y’&M@ import STS into target database

1.2194




SPA | Regressed Report

Regressed SQL Statements

Buffer Gets
SQLID Met Impact on Workload (%6) SQL Trial 1 SQL Trial 2 Met Impact on SQL (%) | Mew Plan
4 3fv28gfugylag -0.050 26,504 29,573 -11.580 ¥
I czzzubfafjzoa -0.030 1,410 1,981 -40.500 v
From production b\
workload From test

execuntion




SPA | Regressed Report

Met Impact on SOL (36)
-11,580

-40.500




SPA | Regressed Report

P
I+ czzzubfafizoe 0,030 1,410 1,981 -40,500 ¥
Cozasrion D
S0L Details: czzzubf8fjzoe
Parsing Schema  APPS Execution Frequency 3
L~ SQLText T
SELECT /* my query 21 «/ /*+ ORDERED INDEX(tl) USE_HASH(tl) wSOTBRY || t2.take 02 take 02, 'B" || t2.take_ 15
take 13, 'B' || t2.take 08 take 08, 'r' || t3.record nr price eur id,...

Single Execution Statistics
Execution Statistic Collected

Execution Statistic Name Met Impact on Workload (%%) SQL Trial 1 SQL Trial 2 Met Impact on SQL (%6)
{F  Elapsed Time (sec) -0.240 0.112 0.164 46,170
{F  Parse Time (sec) % 0,220 0.001 0.001 14,490
¥ CPU Time (sec) 0.030 0.108 0.114 -5.040
= User 10 Time (zec) 0.000 0.000 0,000 0,000
& Buffer Gets 0,030 1,410 1,981 -40,500




SPA | Regressed Report

P ——
8 Caznbfsfizss )

-0.030

1,410

1,981

-40.500 ¥

Plan Comparison

SQL_TRIAL_ 1353942463446
Flan Hash Value 1155613724

Expand All | Collapse All
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% HASH GROUP BY
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9,792 “T1"."SKLL_NR"="T2"."SKU_NR" AN...




SPA | Continuous Improvement
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SPA | Regressed Report

Regressed SQL Statements

Buffer Gets
SQLID Met Impact on Workload (%6) SQL Trial 1 SO Trial 2 Met Impact on SQL (%) | Mew Plan
4 3fv28gfugylag -0.050 26,504 29,573 -11.580 v
1 czzzubfafjzoa -0.030 1,410 1,951 -40.500 v
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SQL Tuning Advisor

, ’ 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.

Database 19¢ SOL Tuning Guide, chapter 24
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https://docs.oracle.com/en/database/oracle/oracle-database/19/tgsql/sql-tuning-advisor.html#GUID-8E1A39CB-A491-4254-8B31-9B1DF7B52AA1

SQL Tuning Advisor | Findings

Types of findings:

1. Collection of object statistics
2.  Creation of indexes

5. Rewriting SQL statements

4.  Creation of SQL profiles

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



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

SQL Profiles

A SQL profile is a database object that contains auxiliary statistics specific to a SQL
, ’ statement.

The corrected statistics in a SQL profile can improve optimizer cardinality estimates,
which in turn leads the optimizer to select better plans.

Database 19¢ SOL Tuning Guide, chapter 26
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https://docs.oracle.com/en/database/oracle/oracle-database/19/tgsql/managing-sql-profiles.html#GUID-C7FE0936-63B8-46EF-A03E-7E59F704606E

SQL Profiles | Facts

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
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SQL Profiles | Facts

4.

You can enable/disable a profile

Transparent to application

« Does not require application changes

Persistent and transportable

 Documentation

Useful with literals using FORCE MATCH=TRUE

135  Copyright © 2021, Oracle and/or its affiliates



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

SQL Profile | Testing

1. Enable profile for selected environments only

SQL> exec :p name := dbms sgltune.accept sgl profile (
task name=>'TASK 21944',
name=>'XT PROFILE',
category=>'TEST ENV');

2. Verify the profile — it doesn't get used by the optimizer in the live environment

SQL> alter session set sgltune category='TEST ENV';

3. Accept and make visible to all sessions (' DEFAULT ')

SQL> exec dbms sgltune.alter sqgl profile (
name=>'XT PROFILE',
attribute name=>'CATEGORY',
value=>'DEFAULT"'") ;
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SQL Plan Management | SPM

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.

Database 19¢ SOL Tuning Guide, chapter 27

138  Copyright © 2021, Oracle and/or its affiliates


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

.f‘} m m o— Rewtakabile 56 L

.-'.'., Bibteetnng _ch_anged
(—) L.i - Blavestatistics OPTIMIZER USE SQL PLAN BASELINES=TRUE
No plans Plaw 9 Sﬁl i wltmrameter Plan history |
in baseline ~ Filter ] Actiohléﬁ@dwa%d part of SQL plan baseline

\ ?lalm A ls use X

w7 % .
Plan A Plan B Plan History

Accepted Not accepted
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SPM | Plans

The plans in a SQL plan baseline can be:

* Enabled
* Accepted
* Fixed

To change status use DBMS SPM.ALTER SQIL PLAN BASELINE

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

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

* Result:
Performance better

Test execute Test execute

Plav sﬁlws J:
J} _

Plan A Plan C Plan D
Accepted Accepted Accepted

Plan B Plan D
Not accepted Not accepted
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SPM | Evolve

Evolving happens in maintenance task SYS AUTO SPM EVOLVE_TASK
« Part of Automatic SQL Tuning Task

You decide whether recommendations are implemented automatically

SQL> BEGIN
DBMS SPM.SET EVOLVE TASK PARAMETER (

parameter => 'accept plans’,
value => 'true');
END;

You can evolve plans manually
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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 | Management Base

SQL Management Base is stored in SYSAUX tablespace

Plans are stored in a LOB

Unused plans are deleted after 53 weeks

Space budget is 10 %
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SPM | Management Base

Check your settings

SQL> select parameter name, parameter value from dba sgl management config;

PARAMETER NAME PARAMETER VALUE

ATTTA CANANDTIIDE AT TAN

SQL> exec DBMS_SPM.CONFIGURE('plan_retention_weeks', 5);

AUTO CAPTURE PARSING SCHEMA NAME
AUTO CAPTURE SQL TEXT
AUTO SPM EVOLVE TASK OFF

SQL> exec DBMS SPM.CONFIGURE ('space budget percent', 5);

PLAN RETENTION WEEKS 53
SPACE BUDGET PERCENT 10

144  Copyright © 2021, Oracle and/or its affiliates




SPM | Load from STS

SKL Tuning set Plan C
LS _____ %’ SQL> DECLARE
O "= cnt number;
'''''''' - BEGIN
ik cnt := DBMS SPM.LOAD PLANS FROM SQLSET ('UPG STS 1');
END;
/
--- --- |
Plan A Plan C Plan B FELABLS)
Accepted Accepted Not accepted

j

Auntomatically
accepted
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SPM | Use Case

< - Plans from productiov
ource
1.2.0.4 | ::\A

Production
19c

Y K

Load into

Test
19c

Plan baseline

Plavis from i ﬂ?}ﬂ‘/‘ baseline _

P

Auntomatically
accepted
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SPM | Use Case
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SQL> DECLARE
plans loaded NUMBER;
filter VARCHAR2 (255) ;

BEGIN
filter := 'sgl id=''czzzubf8fjz96'' AND plan hash value=''1165613724""'";
plans loaded := DBMS SPM.LOAD PLANS FROM SQLSET (

sglset name => 'UPG STS 1°',
basic_filter => filter
) ;
END;
/

Pro tip: The function LOAD PLANS
FROM SQLSET can also fix the plans




SPM | What if ... literals

SQL Plan Management in a system with literals is not a good fit
« Many distinct statements
« CURSOR_SHARING = FORCE? No!

« SQL profiles can do force matching

Optimal solution: Change your application to use bind variables
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https://docs.oracle.com/en/database/oracle/oracle-database/19/tgsql/improving-rwp-cursor-sharing.html#GUID-7FF4E133-06A7-401E-9BFC-3B0B9C902346
https://docs.oracle.com/en/database/oracle/oracle-database/19/tgsql/managing-sql-profiles.html#GUID-5EF6DC38-6118-48B4-8162-56E7C4570C1B

2.
Compare

149  Copyright © 2021, Oracle and/or its affiliates




-( -
-~ Sy
-
“,
b} 5
R 23
e
- -
l.‘ E .b;
r
.
- 2
1 .
\ "

g S

&>
R

Secrets,

~ Surprises,

150

Underscores

s : »

R

“
S |
Copyright © 2021, OracZand/or itsaffiliates

’

!

Photo by Jan Szwagrzyk on"bhs lash



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

Surprise | Automatic SQL Plan Management

Enabled by default in Oracle 19.3.0

Disabled by default since Oracle 19.4.0, but only on non-Exadata systems

« Scans AWR

« Verifies and enables SQL Plan Baselines without DBA intervention

« Exadata-only feature

BEGIN

DBMS SPM.SET EVOLVE TASK PARAMETER (
task name => 'SYS AUTO SPM EVOLVE TASK',
parameter => 'ALTERNATE_PLAN_BASELINE',
value => 'AUTO'
) ;

END;

/

BEGIN
DBMS SPM.SET EVOLVE TASK PARAMETER (
task name => 'SYS AUTO SPM EVOLVE TASK',
parameter => 'ALTERNATE PLAN BASELINE',

' ' value => 'EXISTING'

I
END;
/
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Underscores | optimizer adaptive *

optimizer adaptive plans

« Default: TRUE
« Adjust join methods, bitmap pruning and parallel distribution methods during runtime after parsing

CICINEIGY 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

~sgl plan directive mgmt control

« SQL Plan Directives get collected in the background
 Evenwhen optimizer adaptive statistics=false (default)

 But SPDs won't be used
« MOS Note: 2209560.1 - How To Disable SQL Plan Directive (SPD)

Recommendation

 Set sgl plan directive mgmt control=0 always everywhere

 For Oracle 12.2.0.1 and newer
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https://support.oracle.com/epmos/faces/DocumentDisplay?id=2209560.1

Underscores | cursor obsolete threshold

_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

« MQOS Note: 24313531
High Version Counts For SQL (>1024) Post Upgrade To 12.2 and Above Causing Slow Performance

Recommendation

* Set cursor obsolete threshold=1024 always everywhere

 For Oracle 12.2.0.1 and newer
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https://support.oracle.com/epmos/faces/DocContentDisplay?id=2431353.1

Underscores | optimizer real time statistics

CICIMEIGEIE optimizer real time statistics

Real time and high frequency statistics gathering on DML operations
Exadata-only feature

ON by default until 19.9.0 ’“"'*”"’""""s“ o
OFF by default since 19.10.0 e I i E & & B B 5 wem

Statistics

Documentation, Optimizer Blog and Upgrade Blog

High-Frequency N N Y N N N N
Automatic

Exadata. Not asveilable on

Oracle Database
Appliance

EE-ES: Avalable on

Exadata Not available on

Oradle Database
Appllance

Recommendation Caion
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Until 19.9.0
* optimizer gather stats on conventional dml=FALSE
* optimizer use stats on conventional dml=FALSE

From 1910.0 on: optimizer real time statistics=FALSE
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https://docs.oracle.com/en/database/oracle/oracle-database/19/tgsql/optimizer-statistics-concepts.html#GUID-769E609D-0312-43A7-9581-3F3EACF10BA9
https://blogs.oracle.com/optimizer/real-time-statistics-parameter
https://mikedietrichde.com/2021/02/08/new-parameters-in-oracle-19-10-0-and-a-default-change/

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

* Setdeferred segment creation=false unless you really need this feature

 For Oracle 11.2 and newer
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https://support.oracle.com/epmos/faces/DocumentDisplay?id=1216282.1
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YouTube | Oracle Database Upgrades and Migrations

e Oracle Database Upgrades and Migrations
{00 PLAYLIST COMMUNTY CHAMNELR

VEos

Uplosds PLAY AL

J..A uss =
P "

Carmert & 500 <D0 databass S Pl bt your Cracie Dtabene | Upgeade and coseert s= 1 Crwwte Dracle Contabvet I Cowste Ouach Cortaines § omuou-n--unn-m E
W42 0 plungatie datsbose = - Oeacle Dtabuse to Database - port 3 Datatese - part |

SOA Ples Managemest axdd | ow does 5OL Plan I Vmng SOL Pl Menapement © Guickly foc bad statemwnts 1 SOK Tusing Adwsor -arest  § SOL Tuning Adviece and 501

the SOL Base 2L fovd ot which . 20 enviare phan stabty with SOL Patch e exampie valtles

— - Bl —— W _—— I — O
= 4 @Mt — Bi-

Use SOL Perfemunce I Compare Oricie Owtadeae | Captore wodood I Losking optimier statisiies - T Borereens) stathtics e | Trimperting opieies
Aralyrec to stagnose workioad ath ANR irformation weh SO0 Tures. u good a7 concept statnsics - pro iy

— i G- AR RN

Link

158 Copyright © 2021, Oracle and/or its affiliates

100+ videos
New videos every week
No marketing

No buzzword

All tech



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

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

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




