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AutoUpgrade to Oracle Database 19¢

115 minutes - Feb 20, 2021
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Multitenant Evolution

2013

6

Oracle Database 121
Multitenant is born
Unplug-plug

Cold Cloning

12°

C

2016
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2018

Oracle Database 12.2
Hot Clones
Refreshable PDB
Online PDB Relocation
Application Container

C -

Snapshot Carousel
Refreshable PDB Switchover

CDB Fleet

C

2019

Foundation for ADB
NetSuite 24k tenant PDBs




Starting with Oracle Database Z1c,
installation of non-CDB Oracle Database architecture
iS no longer supported

Upgrade Guide, 23c



https://docs.oracle.com/en/database/oracle/oracle-database/23/upgrd/oracle-database-changes-deprecations-desupports.html

Once you upgrade beyond Oracle Database 19¢,
you must convert to the multitenant architecture

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



Generally, you don't need to change your
application to use a pluggable database
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R

Single vs. Multitenant

[« ]

Single Tenant

One PDB
No extra license
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Multitenant

Multiple PDBs
Extra license if more than 3 PDBs




Multitenant

11
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You always create a new CDB

* CREATE DATABASE ... ENABLE PLUGGABLE DATABASE
« Using DBCA

Or clone an existing CDB
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Multitenant

1 2 3
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When you create a new CDB, it contains:
« The root container
e The seed container
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Multitenant

You can create PDBs:

« From the seed container
« By cloning other PDBs

« By converting a non-CDB
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& Be cautious making changes to PDB$SEED

 Your own customizations do not belong PDB$SEED
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¥ Y
Contailners
CDBSROOT
is atways 1 SQL> select con_id, name
from  v$containers;
PPBESEED
is alway
CON_ID NAME
User-creatednTPPs
have ID ir\%%@\\’ 1 CDB$ROOT
T 2 PDB$SEED
3 PDB1
! PDB2
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alter session set container=CDB$ROOT;
show con_id

alter session set container=PDB1;
select sys context('USERENV', 'CON ID') as con_id from dual;
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g Multitenant implements
data dictionary separation
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Data Dictionary Architecture

Oracle maintaived tables

TRIGGER$
Non-CDB ?SOURCE$ ——

TAB$

) .. .. Redundant data
BEH

User tables

APP.SALES
APP .ORDERS
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Data Dictionary Architecture

PDB1 PDB2 PDB3

s -

%%@ CDB$ROOT WMetadata links or
[ ¢ o] TAB$ data links

~H

ROOT
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Data Dictionary Architecture

N
> =€

Deduplication

By storing data just once,
yOu can save space in the
data dictionary.
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Faster

Smaller dictionaries take
less time to patch or
upgrade.

Easier

With much metadata
stored in root, there is
less work for a patch or
upgrade.




CDB views describe the entire CDB
including all PDBs

e (Column CON_1ID indicates the originating container
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Data Dictionary Architecture

SELECT * FROM USER_OBJECTS
ALL_OBJECTS
DBA_OBJECTS

SELECT * FROM CDB_OBIJECTS

22 Copyright © 2024, Oracle and/or its affiliates

Applies to any
data dictionary view

CDB_ALL_TABLES
CDB_ANALYTIC_VIEW ATTR_CLASS

CDB_XTERNAL_TAB_SUBPARTITIONS




Orlginating

: , container
alter session set container=CDB$ROOT; x
select con_id, tablespace_name CON_ID TABLESPACE_NAME
from cdb_tablespaces; e T
1 SYSTEM
1 SYSAUX
1 UNDOTBS1
1 TEMP

SYSTEM
2 SYSAUX
UNDOTBS1

PDBESEED information,
hiddew by defaul+

4 SYSAUX
4 UNDOTBS1
4 TEMP

alter session set(EEEEainer=PDBl;

select tablespace_name fro dba_tablesp%EEEZ)

TABLESPACE_NAME

SYSTEM
SYSAUX

UNDOTBS1
TEMP
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A PDB never sees information
from other PDBs

24 Copyright © 2024, Oracle and/or its affiliates




alter session set container=CDB$ROOT;
select count(*) from cdb _objects;

COUNT (*)

114658
alter session set{ container=PDB1;
select count(*) from cdb_obj S;

COUNT (*)

23980
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[2]le? You make most configuration
e in the root container
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alter session set container=PDB1;

alter database backup controlfile to trace;

ORA-65040: operation not allowed from within a pluggable
database
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Non-CDB Compatible

e Some ALTER DATABASE and ALTER SYSTEM commands fail in a PDB

- Enable non-CDB compatibility by setting NONCDB_COMPATIBLE=TRUE

« When you can't change the application
« When you accept the reduced security
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SQL> alter system set noncdb compatible=true;
SQL> shutdown immediate
SQL> startup
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SQL> alter session set container=PDB1;
SQL> alter database backup controlfile to trace;

Database altered.
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Fine-tune PDBs with instance parameters

« Parameters apply to PDBs as well
« Some parameters are PDB modifiable

5] Copyright © 2024, Oracle and/or its affiliates



SQL> select name from v$system parameter where ispdb modifiable='TRUE';

NAME

adg account_info_tracking
allow rowid column_type
approx_for_aggregation
approx_for_count_distinct
approx_for_percentile

xml handling of invalid chars

246 rows selected.
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Use ORAdIfT to find
PDB modifiable parameters

* Free tool
« https://oradiff.oracle.com
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A cloned or moved PDB
keeps the changed parameters

« (Certain exceptions exist
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select name, value from v$system parameter where con id=<id>;

35 Copyright © 2024, Oracle and/or its affiliates




Eg% Share resources between PDBs
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A US Health Care provided managed to

» Reduce the number of database instances by 7x

» Reduce the number ot physical servers by 50 %
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Consolidation Strategies?

There is no "best" strategy

AN

Don't mix PDBs with different SLAs

Total memory consumption minus 20%-30%

' Increase consolidation factor slowly

@g% Be open to start with a completely new naming schema
[¢ ¢ 0] /
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®

D Avoid noisy neighbors
=

« Allow sharing resources
but everyone must get a fair share
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Step 1 Instance caging

« Define CPU_COUNT for each PDB

e Hard limit
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Step 2 Memory allocation
« Use Automatic Shared Memory Management

« Setreasonable value for SGA_TARGET
« Optionally, also for memory pools

« Shared pool (SHARED POOL_SIZE)
« Buffer cache (DB_CACHE_SIZE)
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R
Step 3 Simple Resource Manager
- « Enable CDB resource manager
&
e Set RESOURCE_MANAGER_PLAN at root level
- -

Allocate minimum shares

e CPU_MIN_COUNT
e SGA MIN_SIZE
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Step 4 Advanced Resource Manager
3%5 o Use directives instead of shares
« Exadata |/O Resource Management
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You can still control resources inside a PDB
with Resource Manager
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You can run multiple CDBs on the same
host and out of the same Oracle home

e Shares resources like with non-CDBs
« CPU_COUNT and SGA_MAX_SIZE
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Schema consolidation

—
£/> —=] PDB consolidation

-l  Virtual Private Database .
| » Less complexity

« Better isolation
* Operational benefits
» Easier cloning
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A global provider of financial services states

The multitenant architecture gives us complete client separation out of the box,
without having to maintain a Virtual Private Database setup.

We went away from Virtual Private Database
and consolidated our different clients in individual PDBs.

This reduced the complexity of our database implementation
and made operations much easier.
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@A The many-as-one principle
% eases maintenance operations
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Many-as-one

= B E

& @ @

Patch databases
ove by one
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Many-as-one

sge SES

Patch all containers
v ove operation
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Applies to:

. N
%%g * | Patching
- ontiguring and performing backups backups

Configuring Data Guard
Configuring RAC

Monitoring

... and many other operations
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Many-as-one

CDB

 Datapatch patches CDB$ROOT and PDB$SEED automatically

» Datapatch only patches open PDBs

» Datapatch determines parallel degree based on CPU count
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4k Significantly speed up patching
E@ using AutoUpgrade

» Applies to multitenant databases on RAC only
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Distributed Patching

NODE 1

NODE 2
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bistributed Patching

NODE 1
[ PDB] J [ PDB5 }
E CDB$ROOT }
E PDB2 } [ PDB6 }
NODE 2
PDB3 PDBY7
PDBA4 PDBS
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Distributed Patching

To enable distributed patching

$ cat RACCDB.cfg

upgl.source home=/u@l/app/oracle/product/19/dbhome 19 18
upgl.target home=/u@l/app/oracle/product/19/dbhome_19 19
upgl.sid=RACCDB

upgl.tune_setting=proactive fixups=true,distributed upgrade=true

$ java -jar autoupgrade.jar -config RACCDB.cfg -mode deploy
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The multitenant architecture enables

1 Self-contained PDBs

2 Common and easier operations

3 Resource sharing and consolidation
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Migration
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Migration to multitenant is a one-time
@ operation that requires downtime

* No downtime when using Oracle GoldenGate
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Migration

88%
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1 Plugin

2 Convert
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Migration

gg% 1 Plugin

[¢ ¢ 0]

First, check if database is compatible with CDB

1.  Generate manifest file in non-CDB

2. Check compatibility in CDB




lgratlon

gg% 1 Plugin

[¢ ¢ 0]

Then, perform plug-in
1. Shut down non-CDB

2. Pluginto CDB




Migration

r@_%_% 2 Convert

1. Complete conversion with noncdb_to pdb.sql

2. Requires downtime, but you run it only once

3. lrreversible
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Convert-on-open automatically converts
a non-CDB when plugged in

» QOracle Database 23c
 Also upgrade-on-open
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MIGRATION

options

Other Options
Refreshable
Plug-in Copy
Plug-in NoCopy



Plug-in NoCopy

SOMF‘&@
Cd@ﬂm
. Server 1
’Re—msmqsgj@g“éﬂ,ﬁl.@debf
No rﬁlgiagigfhng ? <7 [B.  (Geverate
undqel.dbf b ‘k\\ _:T: mavifest file
™ Set readduly .
Reads manifest file
[%‘%:? CREATE PLUGGABLE DATABASE ..
Plug-in and

re-use data files
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MIGRATION

options

Other Options
Refreshable
Plug-in Copy
Plug-in NoCopy



Source preserved
for rollvack

\

system@l.dbf
sysaux@l.dbf
users@l.dbf
undo@l.dbf

72

SOM r‘ce

system@l.dbf
sysaux0l.dbf
usersol.dbf
undo@1.dbf

Server 1

0
x

B Geverate

\

XML .
= manifest file

N
Set readduly .
Reads manifest file

[%‘%:? CREATE PLUGGABLE DATABASE

/
Plug-in and
copies data files
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MIGRATION

options

Other Options
Refreshable
Plug-in Copy
Plug-in NoCopy



MIGRATION

options

Other Options
Refreshable
Plug-in Copy
Plug-in NoCopy



It is also possible to migrate using

« Well-known and proven method

1 Data Pump

« Extremely flexible
« Migrate from lower version

2 Transportable Tablespaces

« Migrate from cross-Endian

- P t for fallback
3 Go]denGate reserves source database for fallbac
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It is also possible to migrate using

1 Data Pump ,

Faster for larger databases
« Migrate from lower version
2 Transportable Tablespaces |

« Migrate from cross-Endian

* Preserves source database for fallback

% GoldenGate
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It is also possible to migrate using

1 Data Pump

2 Transportable Tablespaces

% GoldenGate
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Only zero downtime option
Migrate from lower version
Migrate from cross-Endian
Preserves source database for fallback

Active-active replication for ultimate solution
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300+ videos
New videos every week
No marketing

No buzzword

All tech

SCAN ME




Thank You
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