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Which database version can be used with Grid Infrastructure
19¢?

Posted on October &, 2020 by Mike. Districh

This will be a very shor blog post today. But a calleague asked me this question just a few
mnutes ago: Which catabase version can be used with Grid Infrastructure 19¢? And | nealized
that | neither put it on the biog yet nor did | bockmarik it. Bul | answered this question several

tirmes already

Which database version
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https://unsplash.com/@reidnaa?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/binoculars?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

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

n
Long Term Support EXTENDED
n
Long Term Support EXTENDED

[l Premier Support [ Paid Extended Support




Move production databases from one
Long Term Support release to the next
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Lifetime Support Policy
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Oracle 12.2.0.1

Oracle 18
(12.2.0.2)

[ Paid Extended Support

120¢
C0¢
€c0c
t20¢

Oracle 19
(12.2.0.3)

Oracle 21

Market Driven Support

G20¢
920¢
L20Z

EXTENDED

Limited Error Correction




Lifetime Support Policy

Different Support Periods

B Premier Support

B Paid Extended Support
Waived Extended Support
Market Driven Support

® Limited Error Correction

Sustaining Support
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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.1 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
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Oracle 12.2.0.1

Oracle 18
(12.2.0.2)

Oracle 19 EXTENDED

(12.2.0.3)

Oracle 21

« 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

your key to

Successful Database Upgrades

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

AutoUpgrade RAT




Security

The most important reason
to upgrade and patch
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Security |

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

nytimes.com

Equifax to Pay at Least $650 Million in
Largest-Ever Data Breach Settlement

By Stacy Cowley




"My datab iIs not facing the internet"”

g
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o: malware gets

delivered via email

on

Photo by


https://unsplash.com/@cbpsc1?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
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Finding the Right Patches |

Critical Patch Updates, Security Alerts and Bulletins -

This page lists snrouncements af security fives made in Critical Patch Update Advisories, Security Aerts and Bulleting, and it is updasted when new Critical Patch Update Sdvisories, Security flerts and
Bulletire are relessed

s of Critacal Paich Lipdaie Advisones and Securty Aleris

19 April 2022
19 July 2022
18 October 2022
17 January 2023

s ortains the following seciions
This page comains the following sections

Critical Patch Updates

Critical Psich Updstes ane collections of seourity fives for Oracke products. They are svailsbls io costomers with valid support comtracts. They ane released on the Juesday diossst (o the T7th day of
Jaruary, Agri by @l O iaber, The nesd four deles s



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

SHARK

SIGHTED
TODAY

. I Do you need to apply this bundle?

ENTER WATER

Evaluate the risk

Lubo Minar e]j]



https://unsplash.com/@bubo?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
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Critical Patch Alert January 2022 |

Oracle Database Server Risk Matrix

This Critical Patch Update contains 4 new security patches plus additional third party patches noted below for Oracle Database Products. Mone of these vulnerabilities may be remotely exploitable
without authentication, 1.2, none may be exploited over a network without requiring user credentials. Mone of these patches are applicable to client-only installations, i.e., installations that do not have

the Oracle Database Server installed. The English text form of this Risk Matrix can be found here

Package Remote CVSS VERSION 5.1 RISK (see Risk Matrix Definitions)
and for Exploit T
Component | o ivilege without Attack Attack Privs User Sisos Confid-
Required Buth.? Vector Complex Req'd Interact P entiality

Oracle
Application Valid Uiser
Express Account
{CEEditor)

CVE-2021-F7695 Metwork Required Changed Pricr to 21.1.4

Create Umn- 12102,

CVE-2022-21393 Java VM Oracle Met ; Mone 12.2.00. 19¢,
Procedure changed Zic

Oracle
Appfication Valid User Un-
Express Account . Required changed Prior to 21.1.4

{Prism)

CVE-2021-32723

Create
cvE-2022-21247| corerDBMS | %™ | Oracle Net i Metwork un- 12.2.01, 9
Execute changed

Catalog Role

Additional CVEs addressed are:
* The patch for CVE-2021-37495 also addresses CVE-2021-32808 and CVE-2021-32809,

Additional patches are included in this Critical Patch Update for the following non-exploitable CVEs in this Oracle product family:
* Oracle Database Configuration Assistant (Apache Commons Compress): CVE-2021-360%0, CVE-2021-35515, CVE-2021-35516 and CVE-2021-35517
* Oracle Spatial and Graph (Apache Logdj): CVE-2021-45105,
* Trace file analyzer {Apache Log4dj): CVE-2021-45105.
Workload Manager (Guava) CVE-2020-8908.
Workload Manager (Jetty): CVE-2021-28185, CVE-2021-28149 and CVE-2021-34428.




Download & Install Patches

Check for newest opatch version
Download and unzip newest Release Update (RU)

Add most important fixes from MOS Note: 555.1

Build Gold Image - then install / provision




Patch Download Assistant | Find the newest RU

Always use the Patch Download Assistant note MOS Note: 2118136.2

& Assistant: Download Reference for Oracle Database/GI Update, Revision, PSU, SPU(CPU), Bundle Patches, Patchsets and

Base Releases (Doc ID 2118136.2) ) To Bottom
#) g &
What would you like to download? Possible Solutions will appear once you

make your selection.

"1 Oracle Database Base Releases
Oracle Database Patchsets
Oracle Database Updates (Versions 12.2 & higher)
' Oracle Database Update Revisions (Versions 12.2 & higher)
Oracle Database PSU, SPU(CPU), Bundle Patches (Versions 12.1 & lower)
- OJVM Update/PSU/Bundle Patches
" Latest Available Microsoft Windows Patches



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

Patching since Oracle Database 12.2

Updates (RU) and Revisions (RUR)



Patching | Release Update 1 (RU)

Base Release

Release Update 1

Optimizer / off Functional Fixes

Regression Fixes




Patching | Release Update 2 (RU)

Base Release

Release Update 1

Optimizer / off Functional Fixes

Regression Fixes

Release Update 2

Optimizer / off Functional Fixes

Regression Fixes




Patching | Release Update Revision 1 (RUR)

Base Release

Release Update 1 Release Update 1

Optimizer / off Functional Fixes
— —_—

Optimizer / off Functional Fixes

Security Fixes Regression Fixes

Security Fixes Regression Fixes

Release Update Revision 1

Release Update 2

Optimizer / off Functional Fixes

Security Fixes Regression Fixes

At the
same date




Patching | Release Update Revision 2 (RUR)

Base Release

Release Update 1 Release Update 1 Release Update 1

Optimizer / off Functional Fixes Optimizer / off Functional Fixes Optimizer / off Functional Fixes

Security Fixes Regression Fixes
—————————

Security Fixes Regression Fixes Security Fixes Regression Fixes

Release Update Revision 1 Release Update Revision 2

Release Update 2 Release Update 2

Optimizer / off Functional Fixes Optimizer / off Functional Fixes

Security Fixes Regression Fixes

Security Fixes Regression Fixes At the
same dat

Release Update Revision 1

Release Update 3 - '




Timeline Example | Outlook 2022
2019 2020 2021 2022

April July Octoberjanuary April July Octoberjanuary April July Octoberjanuary April July October

18.6.0 18.8.0 18.9.0 pRemNoNonRMENG13.12.018.13.

18.5.1 ks 18.8.1 18.9.1 pERKOREE:REWI13.12.1118.13.1 |[Patching
End 18c

18.4.2 RSNl Eciyivl 18.8.2 18.9.2 pRmNPARS N1 8.12.2

IES el 19.3.0 (RN 19.6.0 iRcReReRnRcRCHE 19.9.0 19.10.0pR MR Mo mPN010.13.019.14.019.15. 08 RcHo kI N0

R ECRSN 19.6.1 e ivAREEcRc e 19.9.1 19.10. 1peuubRchpai19.13.119.14.119.15. 1 M|

IRSRCIV ARl RN 10.6.2 BEcivAPE SRR v 10.9.1 19.10.2)Rmuwai vl 10.13.319.14.219.15.2

21.3.0 AR ARCHIN 21.6.0 2abvier 21.8.0

21c




Timeline Example | Much simpler: RUs only

April July Octoberjanuary April July Octoberjanuary April July Octoberjanuary April July October

18.6.0 18.8.0 18.9.0 pRsmEoNonR-MNN018.12.018.13.018.14.0

19.3.0 - IRSNCNOR 19.6.0 19.9.0 19.10.0pR Mol PNe19.13.019.14.019.15. 0885 KRl 8k ¢

21.3.0 PANNC 21.6.0-21.8.0




Attention | The RUR trap!

* You will consume RUs "secretly”

July October January April July October
RU

RUR-1
RUR-2 19.9.2 piemilpy 10.11.2

« Stay with RUs!

July October January April July October
RUR-1 ‘ ‘
RUR-2 19.9.2 mimlilplE 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 200 300 400 500 600
RUR-1

RUR-2 ? 277

July October January April July October
RU 1100
RUR-1
RUR-2 250 450

200 225 |—,




Patch Download Assistant | Find the newest RU

CheckiMOSIN QeSS SRl e e

MENHWIWMMMIWWWWHH 13, mmmmmmmﬂunmm Mﬂwﬂﬂmﬂwﬂlﬂﬂln

[Bug
| p— |ORA-29770 LMD has no heartbeats - LMD Stack s in
12076305 4
. | 19,1 Ikir_freeable_chunk_free I _
|29780458 | IHm\H‘aﬂsﬁn'latdl gﬁmhashlﬂ‘ﬂﬁﬂﬂpgmdlngtﬂl&[ﬁ_ 17-FEB-
| | jor Above :ﬂ:tﬁ] 202E
33415079 151‘!15121|M1ummmm "pga docounting” was highly I 11-FEB-
i f llﬁlgjl;.laiummdaﬂhq!mpumw patches] | 2022
| | | st | 22-1AN-
m. 11114. .inmnwm'fwm 18,13 es) | (2022
19.12.2, st 21-1AN-
:ﬂm 19.14 19.13.1 [F"rvt:\'.nt'|.I Instance Mo Longer Calls the cluster_status: loct] ar 1! |2n22
3550827 Switchaver Failover Can Hang With ORA-1093 and Instance [ﬁ._ 27-DEC-
| | Terminated pafches] 2021
{Instanca Crash with ORA-00500 [kjbresourcelatch] on DEWR 0B-DEC-
|FRAR30aL 19.14 |nme.mm Fix 32431290 _|m] ; 2021
33457235 [{Tnstarce Crash with ORA-O7445 [kchs_free_granue_sim_bufers] |ﬂ; 24-NOV-
: |and Other Internal Errors when NUMA is Enabled hes] | 2021
Commit after insert into a hash partitioned table may fail with OfA- st | LB-NON-
| 32580378 DOG00 [Kispistchg-h] if there is & concurrent DOL/DML workload an ' 2021
33349744 19 14'19.121|Daﬂmehmtesﬁﬁmdmmnﬂklﬂh?mmﬁdﬂnde kst 10-HOA-
| " || 19.13.1 |Patching patches] | 2021
_ 19.12.2, ORA-G00: [cannot begin frang in gon got] | ORA-00600; (st 0-0CT
J2B43672) 19,14 | 19.1%.1 MHW”MIEMMMPDBUWMMDMI i ] 3031
33121934 |Lhw:ﬂermm;mmuMHrqmnnﬂmm [lst- . 24-5EP-
| |duee to update userg maiches) | 2021
DBMS_STATS Failing With Error Ora-1422 When Gathering Stats for [ﬂ: 01-5EP-
 m— Users Table | YES  an2
03-ALG-
.mﬂ. Eﬂﬂﬂ| . ORA-20000 During Data Pumg Impaort Whike Importing Statistics |m] : YES |2021
19.14 19.12.2, |Contention on “"CURSOR: PIN 5 WAIT ON X° when PG slave's (st | 02-DEC-
|| EAROEZEZ| 18. |[19.13.1 |encecistion plan does nat match with QC pakches] | 2020



https://support.oracle.com/epmos/faces/DocumentDisplay?id=2118136.2
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Get started | Quick Start Guide

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



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

Check

'B_éfore_Upgrade.



https://unsplash.com/@pabloheimplatz?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
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Database Upgrade | Supported Releases

Older E

12.2.0.1

=
-




APEX | Upgrade APEX upfront

APEX upgrade
* Not part of the database upgrade

« MOS Note: 1088970.1 - Master Note APEX Upgrades
APEX certification

e Minimum APEX Version for Oracle 19c: APEX 18.2

e MOS Note: 1344948.1 - APEX Database and Web Server Certifi
Download the newest APEX Download

« https://www.oracle.com/tools/downloads/apex-v19]1-downloads i omessmior atungue

kg D;::.ﬂ.f;.-fnloads

Dracke APEX Refesse 20100000 was réleased on April 23, 2020, The full download 5 availalie below,

Patch Se1 Bundle far Oracle APEX 2000 (30990551)



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

Health Check | hcheck.sql

If your database is highly important, do a health check

* Lightweight, non-intrusive script

« Checks consistency of selected dictionary relationships

« hcheck.sqgl - Script to Check for Known Problems (Doc ID 136697.1)

SOL= @/tmp/hcheck
H.Check Version 4.4 on 81-MAR-2818 23:46:27

Catalog Version 11.2.8.4.8 (1182808488)

db name: UPGR
Catalog Fixed
Procedure Name Version Vs Release Timestamp
Result
.- LobNotInObj ... 11826008488 <= *All Rel* ©3/81 23:46:27 PASS
- Missi icol . 1182000400 <= *All Rel* 83/ ;46:27R4
- SourceNotInObj .+. 1182860488 <= =*All Rel® 83/81 23:4§

HCKE-0083: SOURCE%: for OBJ# not in OBJ% (Doc ID 1368233.1)
SOURCES has 4 rows for 1 OBJ# values not in OBJS

T
i

.- OversizedFiles ... 1102000408 <= *All Rel* 83/81 23:46:27 PASS

36 Copyright © 2021, Oracle and/or its affiliates



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

Photo by Joshua Sortino on Unsplash

AutoUpgrade

The ONLY recommended way to
upgrade databases




AutoUpgrade | Overview

. ONE BUTTON APPROACH




AutoUpgrade | Need And Don't Need

ENTERPRISE EXTRA
MANAGER LICENSE

AGENTS

* Java 8 required
 Part of Oracle Home since 12.1.0.2

3 MB jar file




AutoUpgrade | Need And Don't Need

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

* No extra license




AutoUpgrade |

AutoUpgrade — Step-by-step The new AutoUpgrade utility in Oracle 19¢

de Utility = Do d, documentation and supported versions Posted on April 29, 2019 by Mike.Dietrich

AutolUpgrade Cormnmand Line Interface

B. Upgrading Multitenant ases with AutoUpgrade

. Moving to a new server with AutoUpgrade
10. How to tweak the hidden settings in AutoUpgrade
itolUpgrade and Data Guard, |

12. AutoUpgrade and Wallets



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

AutoUpgrade
Essentials
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Unsplash

Daniel Cheung
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AutoUpgrade | Essentials

Configure
Analyze
Check
Upgrade

43 Copyright © 2021, Oracle and/or its affiliates

Always download latest version from MOS Note:
2485457.1

#r AutoUpgrade Tool (Doc ID 2485457.1)

In this Document

Main Content
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

44 Copyright © 2021, Oracle and/or its affiliates

Check your version

$ java -jar autoupgrade.jar -version

build.version 21.2.210721

build.hash _680914c¢c

build.date|2021/07/21 [11:14:54
build.max target version 21
build.supported target versions 12.2,18,19,21
build.type production

Compare to latest version on MOS

Download

The most recent version of AutoUpgrade can be downloaded via this link: versinn|2[122{]324l




AutoUpgrade | Essentials

Download Shortest possible config file version
nfi
upgl.source home=/ull/app/oracle/product/12.2.0.1
Analyze upgl.target home=/ul0l/app/oracle/product/19
Check upgl.sid=CDB1
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: upgl is a prefix that you
decide.
Use it to define multiple databases

45 Copyright © 2021, Oracle and/or its affiliates E




AutoUpgrade | Essentials

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

upg> Job 100 completed

Upg rade Please check the summary report at:
/u0l/app/oracle/cfgtoollogs/autoupgrade/cfgtoollogs/upgrade/auto/status/status.html

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

46 Copyright © 2021, Oracle and/or its affiliates




AutoUpgrade | Essentials

Download
Configure
Analyze

Upgrade
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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] /u0l/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

48 Copyright © 2021, Oracle and/or its affiliates



AutoUpgrade | Essentials

Download
Configure

DATABASE COMPOMNENTS
T
A I |oE Oracl Componsnt Version Action Current Status
na yze iEam.p.lnbh 1238 Upgrade
|pBversion [12.20000 Oraile Workspace Hansgss 12,2010 It e Lpgraded o
CheCk !l:!m-umi Oracle Catalog Vaws 12,2010 \bo e upgraded WALIDH
|system |1 - | ‘
[T e Rural Apphcaton Clustors 122010 Ehn be upgraded TS
U pg ra d e Timezone |26 Oratle XML Dulshase 122010 |t be upgraded VALIDH
LogMade ARCHIWVELOG Orace Labal Security 172008 |t b upgraded LD
. — Oracte Pack el 2030 b e Lipgraded VALID
{Eammon EE acle Packages ) Typas 123 | o i
Containers CDBSROOT
CongRoaT ChockMarme: DCTIONARY STATS  FxUp Available YES  Sevesity RECOMMEND  Stage PRECHECKS

Proel Pept ko M crirarmarecd 1
PreChecks infoldy

PostChibcks m-'mr-gl 1]
PR Nk et ariaande) EXECUTE DIDMS. STATS GATHER_DeCTIONARY STATS:

Galbwr plake dals dectonery satstics pror to datsbese upgrade in off-prak e using

FOESSEED
FreCracks Pecommend| 1)
PreC Panches Inhal L)

Pasathecks Warning 3l
PosiChecks Recomenend 3l Far information o managing optemizer statistics. refer to the 12.2.0.1 Oracle Databaze SOL Tuning Guide

Dictsonany statestics help the Oracle optimizer find efficient SOL execution plans and are essental for proper upgrade tirreng. Oracle recommends gathenng
dictinary siatistics in the last 24 hours before database upgrade

FO3 DicTariaeny SIADSTICE O RaC DReST OF @ FLak {not up-to-dabel,
ProCrackn Waming(2]

P e ion. Bpcamemess)| 11
PreChecks infolll CheckMarme: HIDDEN PAAAMS  Fixlip Avadable: MO Severdy: AECOMMEND  Stage: PRECHECES
PonC il kg Wasningl 41

Riryier and Pemove any unnacestany HIDDEN/UNDERSCORE paramessri
PostChecks Recomenend i3l

FOE] Remaowe hidden paramelers before database vpgrade uniesi your application vendors andior Oracle Supbedt stale diferenthy. Changes mill need o be made
ProCiacks Recommend{l] m Ire iespfile
Prpl s infal L)

Paat hecks Warningi 3l The database containg the following mitialoation parsmobers whose nama boging with am underscome
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AutoUpgrade | Essentials

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

. J5ON

Upgrade

50 Copyright © 2021, Oracle and/or its affiliates



AutoUpgrade | Essentials

Download Upgrade

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

Check

Upgrade

Y

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

Download Monitor
Configure
upg> lsj
Analyze
e e e T e e e +
CheCk | Job# | DB NAME | STAGE | OPERATION| STATUS | START TIME| UPDATED| MESSAGE |
b e T e e e +
Upgrade | 101| CDB1|PREFIXUPS |EXECUTING |RUNNING|20/11/24 13:38]13:39:26|Remaining 12/13]
e R O O - e - +
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AutoUpgrade | Essentials

Download
Configure
Analyze
Check

Upgrade
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All the details

upg> status -7

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:

ob 101

20/11/24 13:38

13
2020-11-24T713:48:52.139
DBUPGRADE
EXECUTING
RUNNING

<1l min

<1l min

<1l min

<1l min

8 min

<1l 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
Analyze Additional information

CheCk Details:

[Upgrading] is [0%] completed for [cdbl-cdb$root]
Upgrade bmmmmmmmes bommmmmm oo v
| CONTAINER | PERCENTAGE |

fomm o +
| CDBSROOT | UPGRADE [12%] |
| PDBSSEED|UPGRADE PENDING |
| PDB3 |UPGRADE PENDING |
pomm o +

Error Details:
None
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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 CDBl: 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

R

L= sy
-
L

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

AutoUpgrade | RAC

How to upgrade a RAC database

1. Upgrade Grid Infrastructure
 Not covered by AutoUpgrade
« Recommended to upgrade in advance

2. Upgrade Database

 Upgrade with AutoUpgrade
 Everything handled by AutoUpgrade

Recommendation: Keep Gl and database patch level in sync

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/

What if ...

Tips and Tricks and Workarounds



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 ... 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 461.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 te 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."



Alternative Upgrade Options

Any other ways to upgrade
databases?



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

Alternative Upgrade Options | Command Line

preupgrade.jar

« Download the newest from MOS Note: 884522.1
* You need to do everything by yourself

* Not supported anymore from 21c

* Java -Jar autoupgrade.jar -preupgrade "target version=21"

dbupgrade
 Can be used without parameters
 Wrapper for catctl.pl with default settings
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Alternative Upgrade Options | GUI

Database Upgrade Assistant

* Not our choice 0o @

« Not fully resumable |™* 19 ceee =
 See Blog Post | roce

Oracle Database upgrade in progress. .

Database Upgrade Assistant - Step 8 of 9

[ 25%

Upgrading database FTEX from Oracle Database release 11.2.0.4.0

(fudlfappforaclefproductyll. 2.0.4) to Oracle Database release 19.0.0.0.0
(fublfappforaclefproduct/19),

Database Upgrade Assistant ~  x

L~ Time Status
k3 0:00:15 Finished
e Progress W Erfors sncountered during 0:00:15 Finished
= 2 the execution of "Database In Progress
ﬁ? Components Upgrade”. fome 0:00:06 Finished
®

In Progress

FEUILTNIY 23y Sl IELR2 3l Cleanup

Restarting Database

i Pt il a

P ey

[ Alert LngJ . Progress I_ngJ

Fause
Errors. 2

lﬂ StepExecutionException: Upgrade operation has failed. Check the log files for the upgrade oper.
Iﬁ [catupgrdd.log] ORA-01722: invalid number

1]

s | 13
Help

Cancel
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https://mikedietrichde.com/2017/01/25/restarting-a-failed-database-upgrade-with-dbua-12-2/

Virtual Classroom Seminar | AutoUpgrad

Virtual Classroom Series
Upgrade to Oracle

May 5, 2022 - 14:00h

perade 2.0 - New

os and Best
WPractices
5 May, 2022 | 13:00 BST | 14:00 CEST
Duration: 120 mins

A new version of AutoUpgrade has been released. But
this time it is a highly improved version with many
new key features such as Patching, Refreshable Clone
PDBs across different hosts, RAC...

Selected .I Learn more Register now

SCAN ME
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Performance Stabili

Chapter 3

65


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

your key to

Successful Database Upgrades

Step 1 Step 2 Step 3 Step 4

Download and Download and Download and Performance Stability
install Oracle 19c install newest RU use with SPM, STA and
eDelivery.oracle.com MOS Note: 2118136.2 AutoUpgrade RAT

MOS Note: 2485457.1




“Help me - 1 have an upgrade probiem ...

IN

95%

of all cases, "upgrade problem" in reality is a performance

issue
after upgrade. Or not database related.

There is exactly one way to mitigate the risk.

TESTING!

on

Photo by


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

Testing | Typical Mistakes

Only 10% of real data used
Artificially created data sets
Outdated data

Tests done on a laptop

No testing tools used

No stale statistics refreshed

7

Testing?? What a waste of time!
« Real experts fix it after go-live ...
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SQL Tuning Set | Definition

SQL statement SQL.

Context |NEEES

Statistics

Plans

o 22
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SQL Tuning Set | Recommendation

Always capture workload data into SQL Tuning
Sets
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AWR | Diff Report

Use script awrddrpt.sqgl

Z2nd
Walt Cizss | _Waits | Time(s) | Avg Time(ms)

db file sequential read User /O 22,193,998 114,919.21 518 2317
BN S5 - contention Configuration 3.813 98,297.80 25,298.74 189.96

Pro tip: For migrations,

. . e . . you can
Requires Enterprise Edition + Diagnostic pack transport AWR data
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https://docs.oracle.com/en/database/oracle/oracle-database/19/tgdba/gathering-database-statistics.html#GUID-F25470A0-C236-46DE-84F7-D68FBE1B0F12
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SPA | Concept

SKL Tuming Set

Production
workload SQL, SQL sSQL
schema,
binds, = mmmm 1
EEEE EEEE .
UNEE B2=s Elapsed, CPU time,

11.2104 buffer gets, disk reads ..

~ COMPARE

’ i COMPARE
pgrade . - Plans
SPA
Test execution Pro tip: For migrations,
import STS into target
Before upgrade  After upgrade database




SPA | Regressed Report

Regressed SQL Statements

Buffer Gets
SqQLID Met Impact on Workload (3%6) SCQL Trial 1 SQL Trial 2 Met Impact on SQL (%) | Mew Plan
b 3fv2agfudyiag -0.050 26,504 29,573 “11080 | Y
4 czzubfafjzos -0.030 1,410 1,981 -40,500 ¥
Frowm production
workload From test

execution




SPA | Regressed Report

Met Impact on SQL (%)

-11.580
=40, 500




SPA | Regressed Report

e
4 ( czzzubfsfizes ) -0.030 1,410 1,981 -40,500 ¥
S ——
SQL Details: czzzubfafjzo6
Parsing Schema  APPS Execution Frequency 3
(- SQLText T
SELECT /* my guery 21 */ /*+ OBRDEBED INDEX(tl) USE HasH(tl) */ *B* || t2.take 02 take 02, "B" || t2.take 15
take 15, "B" || £2.teke 0B taks 08, "r" || t3.record nr price eur id, ...

Single Execution Statistics
Execution Statistic Collected

Execution Statistic Mame Met Impact on Workload (%) SOL Trial 1 SOL Trial 2 Met Impact on SO (%6)
4y Elapsed Time (sec) -0.240 0.112 0.164 46,170
{r Parse Time (sec) L\@ 0,220 0.001 0.001 14,490
b CPU Time (sec) -0.030 0.108 0.114 -5.040
= User Ifo Time {sec) 0.000 0.000 0.000 0.000
i Buffer Gets -0.030 1,410 1,931 -40, 500




SPA | Regressed Report

Iy mzul:ufﬂﬁzEID 0.030 1,410 1,981 40,500 ¥
e
Plan Comparison
SQL_TRIAL 1353942463446
Plan Hash Value 1165613724
Expand All | Collapse All
Qperation | Line ID | Ohject | Rows | Cost | Predicate
% SELECT STATEMENT 0 1| =830
% HASH GROUP BY 1 1| =830
% MERGE JOIM 2 1| =829
% S0RT JOIN 3 8| 9.7/95
% HASH JOIN 4 % 8 9,794 “T1%"PERIOD_CODE™="T4"."FLYER...
IMDEX RAMNGE SCAMN 5 APPS.IDX%S_080F0004 1 2 "T4"."EXPORT_LIC_MR"=14A59
% HASH JOIM o 14,210 9,792 "T1%"SKU_MR"="T2"."SKLl_MR" AM...




SPA | Continuous Improvement

EEEE EEEE
= EEEE EEEE
19C - : -: .I -- - :

" COMPARE
| |
TITmplement COMPARE

cthange SPA - -

Test execution




SPA | Regressed Report

Regressed SOQL Statements

Buffer Gets
SqQLID Met Impact on Workload (36) SQL Trial 1 S0 Trial 2 Met Impact on SQL (%) | Mew Plan
L 3fv2agfudylag -0.050 26,504 29,573 11580 | ¥
4+ czzzubfafizos -0.030 1,410 1,981 -40,500 ¥
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SQL Tuning Advisor | Findings

Types of findings:

Collection of object statistics
Creation of indexes
Rewriting SQL statements

B woN e

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 | 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

5. Transparent to application

* Does not require application changes

6. Persistent and transportable

« Documentation

7. Useful with literals using FORCE MATCH=TRUE -~

85 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
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SPM | Concept

EAEH  oaiso

.,_'_',3 Bitievebtining changed
Htf + Bavestatistics OPTIMIZER USE_SQL PLAN BASELINES=TRUE
| * BN@QWtextameters :
No plans Plav B | - Mpgtdde Plan history

in baseline  Filter . Actign’édicated part of SQL plan baseline
Plan A is used

-‘-ﬂ I‘.m
m-. ""-. i
Plan A Plan B Plan History
Accepted Not accepted
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SPM | Evolve

Tasult:
arformance better

Test execute Test execute

Plan stays
ond) ol s v
- - - -
Plan A Plan C Plan D Plan B Plan D
Accepted Accepted Accepted Not accepted Not accepted
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SPM | Use Case

SN . Plans from production
11.2.0.4 . -2
Production
19c
Load into .
Test _ acel Plan baseline
19c¢ Plans Frowxs@tlnu}?}ﬂ” AN

Automatically
accepted
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Database Replay | Overview

Test
system

11.2.0.4 19c

=W orkKloa .
ca i

=N ENETNERw

analysis Preprocess

Capture files Replay files
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Underscores | optimizer adaptive *

CICINIENE] optimizer adaptive plans

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

after iarsing

optimizer adaptive statistics

 Default: FALSE

m statistics, SQL Plan Directives and do automatic reoptimization

e Leave the defaults
e For Oracle 12.2.0.1 and newer
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Underscores | sql plan directive mgmt control

CICINEES] sgl plan directive mgmt control

« SQL Plan Directives get collected in the background

 Even when optimizer adaptive statistics=false (default)

« But SPDs won't be used

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

Recommendatio

 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

CICINIEIEE] cursor obsolete threshold

« Parent cursors not getting obsoleted

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

« Massive concurrency issues with cursor mutexes

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

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

Underscores | deferred segment creation

ICICINES] 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"

Recommendatio

* Set deferred 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
https://support.oracle.com/epmos/faces/DocumentDisplay?id=1216282.1
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Oracle Multitenant

Architecture

onmez on Unsplash



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

o . ~ Pro tip: For further details see
' Release Schedule of Current Database Rel

eases (Doc ID 742060.1)
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https://support.oracle.com/epmos/faces/DocumentDisplay?id=742060.1
https://support.oracle.com/epmos/faces/DocumentDisplay?id=742060.1

Multitenant | License

Included in all offerings (SE2/EE)

12.1.9.2 Single tenant
|
12.2.0.1 N9 C
18c¢
19C MU|titenant SQL> alter system set max pdbs=3;
21c Max. 3 PDB B
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Multitenant | License

Included in Multitenant Option (EE only)

On-prem 252 PDBs
Enterprise Edition Extra cost

Engineered Systems 4096 PDBs

Exadata / ODA Extra cost

ExaCSs
DBCS EE-HP ﬂgiSdPDBS
DBCS EE-EP
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other

MIGRATION

options

L

GoldenGate \ £ R ;
Transportable 9 \
. y
Data Pump :
Plug-in Copy
Plug-in NoCopy



Plug-in NoCopy | Concept

Create

pluagable

Non-CDB Shudatbgknse

Read-only cpp

Using
manifest file
Re-using Gieverate
data files manifest file
Data files

DATA

106 Copyright © 2021, Oracle and/or its affiliates



other

MIGRATION

options

L

GoldenGate \ £ R ;
Transportable 9 \
. y
Data Pump :
Plug-in Copy
Plug-in NoCopy



Plug-in Copy | Concept

Create
pluaggable
da+aba
ey Shut down
CDP Read-only
Usivg
manifest file
Geverate
manifest file
orta files

DATA

S
g N - - Copy
data files

108 Copyright © 2021, Oracle and/or its affiliates




other

MIGRATION

options

L

GoldenGate \ £ EH&_ *
Transportable 9 \
. y
Data Pump ,
Plug-in Copy
Plug-in NoCopy



Data Pump | Concept Dump File Mode

Create
Non-CDP pluggable
database
Downtime
CPP
Same or

Data Pumplata Pump higher release

Data files

DATA

DMP
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Data Pump | Concept Network Mode

Create
Non-CDP pluggable
database
Downtime
Data Pump CDP
over database link Same or

higher release

Data files

DATA
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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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Unsplash

Oliver
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Recorded Web Seminars


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

YouTube | Oracle Database Upgrades and Migrations

Link
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100+ videos
New videos every week
No marketing
No buzzword

All tech



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

https://DOHdatabase.com

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



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

https://MikeDietrichDE.com/videos

OracleDatabaseUpgradesandMigrations



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

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
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