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JJActive Data Guard,

Oracle ADG (Active Data Guard)
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oracle ADG {EHIR!

ADG &5 el 2 L FH I

Issue SELECT statements

Use ALTER SESSION and ALTER SYSTEM statements

Use SET ROLE

Call stored procedures

Use database links (dblinks) to write to remote databases

Use stored procedures to call remote procedures via dblinks

Use SET TRANSACTION READ ONLY for transaction level read consistency

Issue complex queries (such as grouping SET queries and WITH CLAUSE queries)
ADG &5 i 2 e LT T HF I

Any DMLs (excluding simple SELECT statements) or DDLs

Query accessing local sequences

DMLs to local temporary tables

6 Copyright © 2024 Oracle and/or its affiliates.
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Standby DatabaseRYRFSiHFE

RFSiHFE RFS (Remote File Server) J‘_%zi%
FkESZNEEEXIRAAEER.

MRPiH#7E MRP (Managed Recovery Process)

N M L IEIT SAYRedo HEEY
I, FR/IRedo Apply

LNSni#f2 LNSn (LGWR Network Server
(nsa/nss)  process) FEUARCNFILGWRRIHZE
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Maximum Availability Maximum Protection

AFFIRM/NOAFFIRM NOAFFIRM NOAFFIRM
sync async sync
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23cEUBEELR

- FEEEXRAE:

https://www.oracle.com/database/free/q
et-started/

A3 A
1.docker 5=k,
2.Oracle virtualbox/F =,

3.Linux rom& 5T

IRYE 1A EXFHERI A,
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Installing Oracle Database 23c Free

Docker/Podman

Download Oracle Container Registry

Pull container images straight from Oracle’s Container Registry via
Notes

docker pull container—-registry.ocracle.com/database/free:latest
Oracle VM VirtualBox
Filename Oracle_Database_23c_Free_Developer_Appliance.ova
Sha256sum 5b88aab0df71205ed52ea48dab3864a8505415ca76932ab7247708ceb86a11b0
Size (in bytes) 6982303232

Import the 23c Free .ova file into your local Oracle VM VirtualBox setup.

Notes See Oracle Database 23c Free VirtualBox Appliance for what's in the Oracle VM VirtualBox image and
Resource requirements.

RedHat compatible Oracle Linux 8 distribution

oracle-database-preinstall-23c-1.0-1.el8.x86_64.rpm

Filename

Sha256sum 2c88437a537e28527a068ef540d0c4ec30ff9b5890d57d9493a3d1bd0b533e60

Size (in bytes) 30688

oracle-database-free-23¢-1.0-1.el8.x86_64.rpm

Filename
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[root@23c dbhome_1]#[dnf localinstall -y oracle-database-preinstall-23c-1.0-0.5.el8.x86_64.rpm

— Last metadata expiration check: UrULli31 ago on Fri 22 UeC 2023 04:20:43 AM EST.
: T{ﬁJ(r m@ﬁ Dependencies resolved.
I Package Architecture Repository
° Install
I ° L 1.0-0.5.el8 @commandline
Installing de endenc1es

1:1.0.20-4.el8_6 AppStream

(,,.j\/( gﬂ%ﬁ Zc /_"‘/@Ifﬂ/umﬁ' T _ e e 20120801-257.0.1.el8 AppStream

Transaction Summary

) Install 3 Packages

[root@3c dbhome_1]# dnf localinstall -y oracle-database-free-23c-1.0-1.el8.x86_64.rpm

\—/— O
1 I ZS 1? re‘ nsta]] RPM Last metadata expiration check: 0:02:36 ago on Fri 22 Dec 2023 04:20:43 AM EST.
L] u Dependencies resolved.

Package Version Repository

Installing:
@commandline

25X H-free T2%., —

[root@23c dbhome_1]# /etc/init.d/oracle-free-23c contfigure
Specify a password to be Used Tor database accounts. Uracle recommends that the password entered should be at least 8 characters in length, contain at least 1 upp
ercase character, 1 lower case character and 1 digit [0-9]. Note that the same password will be used for SYS, SYSTEM and PDBADMIN accounts:

(= RS P Confirm the password:
3 * Configuring Oracle tener
. 9 -Jﬁ o Listener configuration

Configuring Oracle Database FREE.
Enter SYS user password:

kkkkkkk

Enter SYSTEM user password:

khkkkkkkkkE

Enter PDBADMIN User Password:
Prepare for db operation

7% complete

Copylng database files

umtwg and starting Oracle instance
30% complete
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Fiha

CDB&#1

23C cdb23c

23Cs cdb23cs

[oracle@23c ~]% hostname
23c
[oracle@23c ~]% sqlplus / as sysdba

SQL*Plus: Release 23.0.0.0.0 - Beta on Thu Dec 21 12:32:13 2023
Version 23.1.0.0.0

Copyright (c) 1982, 2022, Oracle. All rights reserved.
Connected to:
Oracle Database 23c Enterprise Edition Release 23.0.0.0.0 - Beta

Version 23.1.0.0.0

SQL> show parameter db_name

string cdb23c

pdb1

pdb1s

[oracle@23cs ~]% hostname
23cs

[oracle@23cs ~]$ sqlplus / as sysdba

SQL*Plus: Release 23 9.0 - Beta on Thu Dec 21 12:33:36 2023
Version 23.1.0.0.0

Copyright (c) 1982, 2022, Oracle. All rights reserved.
Connected to:

Oracle Database 23c Enterprise Edition Release 23.0.
Version 23.1.0.0.0

0.0.0 - Beta

SQL> show parameter db_name

db_name string cdb23cs
sqL> |}
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el E

- IO TS =AYtnsnames.ora
&, im?JI]CDBEI’Jtns*’“’“:O

BNSEL:

dg_broker_start
dg_broker_config_file1
standby_file_management

dg_broker_config_file2
. WiE 27 0standby redo log

SQL> show parameter dg_broker_

dg_broker_config_filel string /udl/app/oracle/product/23c/db
home_1/dbs/dricdb23c.dat

dg_broker_config_file2 string /uBl/app/oracle/product/23c/db
home_1/dbs/dr2cdb23c.dat

dg_broker_start boolean TRUE

SQL> show parameter standby file management

standby_file_management string

[oracle@23c ~]$ cat fu@l/app/oracle/product/23c/dbhome_1/network/admin/tnsnames.ora
# tnsnames.ora Network Configuration File: /u@l/app/oracle/product/23c/dbhome_1/network/admin/tnsnames.ora
# Generated by Oracle configuration tools.

LISTENER_CDB23C =
(ADDRESS = (PROTOCOL = TCP)(HOST = 23c)(PORT = 1521))

cdb23c =
(DESCRIPTION =
(ADDRESS = (PROTOCOL = TCP)(HOST = 23c)(PORT = 1521))
(CONNECT_DATA =
(SERVER = DEDICATED)
(SERVICE_NAME = cdb23c)
)
)

cdb23cs =
(DESCRIPTION =
(ADDRESS = (PROTOCOL = TCP)(HOST = 192.168.56.101)(PORT = 1521))
(CONNECT_DATA =
(SERVER = DEDICATED)
(SERVICE_NAME = cdb23cs)
)
)
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DGMGRL> CREATE CONFIGURATION 'config23c' AS PRIMARY DATABASE IS 'cdb23c' CONNECT IDENTIFIER IS cdb23c;
Connected to "cdb23c"

Configuration "config23c" created with primary database "cdb23c"

DGMGRL> CREATE CONFIGURATION 'config23cs' AS PRIMARY DATABASE IS 'cdb23cs' CONNECT IDENTIFIER IS cdb23cs;
Connected to "cdb23cs"

Configuration "config23cs" created with primary database "cdb23cs"

DGMGRL> ADD CONFIGURATION 'config23cs' CONNECT IDENTIFIER IS cdb23cs;
Configuration config23cs added.

DGMGRL> ADD CONFIGURATION 'config23cs' CONNECT IDENTIFIER IS cdb23cs;
Configuration config23cs added.

DGMGRL> enable configuration all;
Enabled.

DGMGRL> ADD PLUGGABLE DATABASE 'pdbls' AT 'cdb23cs' SOURCE IS 'pdbl' AT 'cdb23c' POBFileNameConvert IS "'cdb23c','cdb23cs'™:

Pluggable Database "PDBLS" added
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DGMGRL> show config

Configuration - config23c

Protection Mode: MaxPerformance
Members:
cdb23c - Primary database
cdb23cs - Primary database in config23cs configuration

Data Guard for PDB: Enabled in SOURCE role

Configuration Status:
SUCCESS (status updated 55 seconds ago)

DGMGRL> show pluggable database pdbl at cdb23c
Pluggable database - PDB1 at cdb23c

Data Guard Role: Primary
Con_TID: 3
Active Target: con_1id 4 at cdb23cs

Pluggable Database Status:
L]||E&&

DGMGRL> show pluggable database pdbls at cdb23cs
Pluggable database - PDB1S at cdb23cs

Data Guard Role: Physical Standby

Con_ID: 4

Source: con_1id 3 at cdb23c

Transport Lag: 9 minutes 6 seconds (computed 3 seconds ago)
Apply Lag: 9 minutes 6 seconds (computed 5 seconds ago)
Intended State: APPLY-0ON

Apply State: Running

Apply Instance: cdb23cs

Average Apply Rate: 406 KByte/s

Real Time Query: OFF

Pluggable Database Status:

SUCCESS
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DGMGRL> SWITCHOVER TO PLUGGABLE DATABASE pdbls AT cdb23cs;
Verifying conditions for Switchover...

Source pluggable database is 'PDB1' at database 'cdb23c’

Performing switchover NOW, please wait...

Closing pluggable database 'PDB1'...

Switching 'PDB1' to standby role...

Waiting for 'PDB1S' to recover all redo data...
Stopping recovery at 'PDB1S'...

Converting 'PDB1S' to primary role...

Opening new primary 'PDB1S'...

Waiting for redo data from new primary 'PDB1S'...
Starting recovery at new standby 'PDB1'...

DGMGRL> show config
Configuration - config23c
Protection Mode: MaxPerformance
Members:
cdb23c - Primary database
cdb23cs - Primary database in config23cs configuration

Data Guard for PDB: Enabled in TARGET role

Configuration Status:
SUCCESS (status updated 34 seconds ago)
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DGMGRL> FAILOVER TO PLUGGABLE DATABASE pdbl AT cdb23c IMMEDIATE
Verifying conditions tor Fatilover...

Performing failover NOW, please wait...

AL 7/ = .
?IJ&{TPDBEI}]fallover y Stopping recovery at 'PDB1'...

Activating 'PDB1' as primary...
Opening new primary 'PDB1'...

1. ALTER SYSTEM FLUSH REDO TO .
target_db_name; --BJ15& —

ID 1221184590 (06x48c9ccde)
2023-12-227063:51:36.885952-05:00
Completed: ALTER PLUGGABLE DATABASE PDB1 ACTIVATE AS PRIMARY

ZALTER DATABASE RECOVER MANAGED ALTER PLUGGABLE DATABASE PDB1 OPEN INSTANCES=all

2023-12-22703:51:36,924287-05:00

STANDBY DATABASE CANCEL_ =] \9& PDB1(3):Pluggable database PDB1 opening in read write
y "__]-L PDB1(3):SUPLUG: Initialize PUB SUPLUG SGA, 0ld value vx0, new value 0x18
PDB1(3):Autotune of undo retention is turned on.
PDB1(3):Undo initialization recovery: Parallel FPTR failed: start:212005861 end:212005876 diff:15 ms (0.0 seconds)

2023-12-22T03:51:37.923540-05:00

3 ALTER DATABASE FAILOVER TO PDB1(3):Undo initialization recovery: err:0 start: 212005861 end: 212005981 diff: 120 ms (0.1 seconds)
= PDB1(3): Su fully onlined Undo Tablespace 2.
. PDB1(3):Undo initialization online undo segments: err:0 start: 212005982 end: 212006610 diff: 628 ms (0.6 seconds)
tarQEt_db_name, PDB1(3):Undo initialization finished serial:0 start:212005861 end:212006648 diff:787 ms (0.8 seconds)
PDB1(3):Database Characterset for PDB1 is AL32UTF8

(ﬁFAILOVER TO PLUGGABLE DATABASE PDB1(3):Deleting old file#16 from file$

PDB1(3):Deleting old file#17 from file$
PDB1(3):Deleting old file#18 from file$

pdb1 AT Cdb23c [IMMEDIATE]) PDB1(3):Deleting old file#19 from file$
PDB1(3):Adding new file#12 to file o#16) . newblks-37120, oldblks-19200
PDB1(3):Adding new file#13 to file$ e . newblks-58880, oldblks-15360
PDB1(3):Adding new file#14 to file$(c file# . newblks-12800, oldblks-128060
PDB1(3):Adding new file#15 to file file#19). newblks-640, oldblks-640

1:39.042910-05:00

4. ALTER DATABASE OPEN,; e TR B e Lol

Post plua operations are now complete,
Pluggable database PDB1 with pdb id - 3 is now marked as NEW.

R R AR AR A A AR R A A AR AR A A AR AR A A AR R AR A AR AR AR AR AR AR R RN R AR AR KRR AR KRR KR

22
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Fast-Start Failover
SCAY &1
BaitgE
FiTapply

ADG DMLEE[M
Z"Standby Hixim
{§FFlashback &

BTG IES & 23 C R ...

RMAN integration for backup/restore
Deletion of foreign archive logs

Temporary files on the Target PDB

Easier SRL(standby redo log) management
Real-Time Query

23

SQL> alter database open;

Database altered.

SQL> alter database recover managed standby database using current logfile disconnect from session;

Database altered.

PDB1(3):Warning: ALTER DATABASE RECOVER MANAGED STANDBY DATABASE USING CURRENT LOGFILE has been deprecated.
PDB1(3):alter database recover managed standby database using current logfile disconnect from session
PDB1(3):alter pluggable database "PDB1" close immediate
PDB1(3):Pluggable database PDB1 closing
PDB1(3):JIT: pid 56054 requesting stop
2023-12-21T17:49:06.053063-05:00
PDB1(3):Buffer Cache flush started: 3
PDB1(3):Buffer Cache flush finished: 3
Completed: Pluggable database PDB1 closed services=None
PDB1(3):Completed: alter pluggable database "PDB1" close immediate
(PID:56054): Requesting Managed Recovery process for PDBID:3 [krsm.c:1551]
2023-12-21T17:49:06.387453-05:00
TTO9 (PID:56160): Background Managed Recovery process started [krsm.c:1856]
2023-12-21T17:49:06.424393-05:00
PDB1(3):Serial Media Recovery started
PDB1(3):TTO9 (PID:56160): PDBID:3 Managed Recovery starting Real Time Apply [krsm.c:16083]
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Oracle PDB Refresh212.2hRANEHAIFHFE, B RIFHRERRimPDB

PRI EELEIHRPDBH, SEIEGREREZ.

Oracle PDB RefreshE2E T pdbiATefEig AL, FEE @i oafZsCI
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E18cH AR ARITNEEE#T, 25 1 pdb4BlIRYswitchoverIgE,

Oracle PDB RefreshjRima] LAE2AHIPDB, mimPDBaEIEZFHFIMES:

o
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1. create pluggable database Red;
4. create pluggable database Brown;
6. create pluggable database Grey
from Grey@CDB2_Link
ESER | fin O o O 0 Krefresh mode every 2 minutes; 4

5:/~PDBR 4~ L35 PN CDB ] DL

Serverl

- N

2. create pluggable database Red
from Red@CDB1_Link
refresh mode every 2 minutes;
3. create pluggable database Gold;
\5. create pluggable database Grey;

Server2

<

26 Copyright © 2024 Oracle and/or its affiliates.
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SQL> create user c##remote_clone_user identified by welcomel container=all;

1.BcEtnsiEiz S, 2.
2.Fum 7D 5l EUsEdblink.
JRimpdb Jopenikis,

4. 3R,

5 33 dblink & & H 4R pdb .

local undo.

AGE T Tl B B ST

7.0 AT A MountiRE &

27

grant create session, resource,

create any table,

unlimited tablespace to c##remote_clone_user container=all;

grant create pluggable database to c##remote_clone_user container=all;
grant sysoper to c##remote_clone_user container=all;

service_names
SQL> create database link clone_link connect to c##remote_clone_user identified by welcomel using

Database link created.

‘cdby';

SQL> CREATE PLUGGABLE DATABASE pdb5_ ref FROM pdb5@clone_link REFRESH MODE MANUAL ;

Pluggable database created.

SQL> alter pluggable database pdbs

ref refresh;

PlLuggable database altered.

SQL> ALTER PLUGGABLE DATABASE pdb5_ref REFRESH MODE EVERY 1 MINUTES;

Pluggable database altered.

2024-01-02T709:44:26.695212-05:00

PDBS REF(3):PDB5 REF(3):ERF
PDBS REF(3):Completed:

JR:PDB needs to be closed for auto refresh
alter pluggable database refresh
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service_names string cdby
SQL> show pdbs

CON_ID CON_NAME OPEN MODE RESTRICTED

READ WRITE NC

service_names string cdbz
SQL> show pdbs

CON_ID CON_NAME OPEN MODE RESTRICTED

SQL> alter pluggable database refresh mode manual from PDBS5 REF@clone link switchover;

Pluggable database altered.

service_names
SQL> show pdbs

CON_ID CON_NAME OPEN MODE RESTRICTED

service_names
SQL> show pdbs

CON_ID CON_NAME

3 PDB5 REF READ WRITE N
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2 MimFrIEREERe, FoFHEE,

3. EFPDBHIhot clonef AL,

4. BEEmountiA S M HITEIERIFT

5. HUEERAR12.2LL £, WNRFBEIIUIFZE18CLLL,
6. .&FHT BB D EUEEEATEE R A S =,

7.22FHPDB RefreshIfgefg, FiAgeEi5ia /gRefresh PDB.
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DGPDB vs PDB refresh

251 23C DGPDB pdb refresh
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