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Oracle Data Guard (DG) Active Data Guard (ADG)
Primary Data Secondary Primary Data Secondary
Center Site Center Site
+ EZFDR (BETEDB RikhRH) , & &
& - A i
(.?.\ (-Q-‘ Application Continuity Application Continuity
. IEIESIES 9999 iy 9999
% % % @ @ % % % - ﬁ-fnfﬁfﬁ—t{—‘sﬂﬁﬁgﬁ any distance
Sync or Async Replication Rolling Database
via In-memory Redo . Eﬂ]mﬁtﬂﬁgjﬁ*m "5“ Upgrades
> Automatic Block Repair
l - B [EEBHIREER
A + FEEREIRISIE (Enterprise M[:::;:.S g;"l.idd?:\ll‘::or DGMGRL)
- Offload read mostly _Omoadlasl A
* ﬁﬁmﬁ@ﬁﬁm :‘t:’rﬂ;:dd‘:: ::e;n m:::ﬂm

With Data Guard Broker
¢ Connect to the standby with SQL*Plus and execute the following command
— ALTER DATABASE OPEN;
Without Data Guard Broker
* Connect to the standby with SQL*Plus and execute the following commands
— ALTER DATABASE RECOVER MANAGED STANDBY DATABASE CANCEL;
— ALTER DATABASE OPEN;
— ALTER DATABASE RECOVER MANAGED STANDBY DATABASE DISCONNECT FROM SESSION,;
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* Updates on ADG (DML Redirect)

* Active Data Guard Real-Time . . .
* Finer granularity Supplemental Logging

. I(:Zastc ane * Flashback Standby database when Primary
C B?(jkery fr(])(; Cascaded Standby database is flashed back
» Oracle 7.3 first standby database (1996) Detalsemes * IMCS on Multi-Instance Redo apply

* Observe only mode for FSFO

. Orcajcllze 8; \anaged standby BB for BF > WesUmEIDe SIENovEr OiperEiens * Propagate Restore Points from Primary to
and Backup . . . ]
* Oracle 9i Data Guard (2001) Rolling Upgrade Using Active Data Standby site
* Oracle 10g Standby for Online Upgrade, G_‘uard N * Data Guard for Multitenant
FSFO * Single Command Role Transitions « Standby Result Cache preservation
1 * Data Guard Broker PDB Migration or * Fast Start Failover Configuration

Failover
* Multi-Instance Redo Apply

Validation & Call Outs

* Oracle Data Guard Broker Primary
Database Single Command Preparation

* Data Guard Broker Client Side
Standardized Directory Structure

* Data Guard Broker Far Sync Instance

Creation
* Automatic Correction of Non-logged * Fast Start Failover Lag Allowance in Max
Blocks at a Data Guard Standby Availability Mode

Database
* RMAN recover standby simplification
* Shadow Lost Write Protection
 Jransparent Application Continuity

* Active Data Guard

 Configurable Real-Time Query Apply Lag Limit
* Integrated Support for Application Failover

* SPA Support for Active Data Guard Environment
* Support Up to 30 Standby Databases
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Primary database
Standby database

Far Sync(12c)

Switchover/Failover

Redo Transport Service

Redo Apply Service

l

}

Physical standby
Active Data Guard

Logical standby

Snapshot standby

B AIR:SYNC+AFFIRM

% A 0] F:SYNC+AFFIRM
SYNC+NOAFFIRM(FastSync ,12c)

BAMEEASYNC+NOAFFIRM

Redo Apply(Physical standby)

SQL Apply(Logical standby)

Role-based Service primary, physical_standby, logical_standby,

snapshot standby,far sync(12c

SQL*Plus
Data Guard Broker

Enterprise Manager

Failover, Application Continuity(12c) / Transparent Application Continuity(18c)
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Far sync instance

DGMGRL> show configuration;

Configuration - -::i_g_p.;;;.::;.‘_.;j'_

Logical standby Physical standby
database database

on Mode: MaxAvailability

&£

— Primary d
S

Snapshot standby
database

(alternate of ptwcfsl)

Physical standby:?’fﬁ?éj:, %fi%ﬁ%[?&ﬂ%*ﬂifz E% ove Enabled in Zero Data Loss Mode
TE—BH. MEEEBERedo Apply5 FERFFED, e
WEMEERREINEMEIE, FEEMIAEIYIEEE . |

Logical standby 814 54 F~EAERMBEES, iRty HOES
BRI AT AR, B & FERITSQL Apply 5

RISEIS, SQL Apply¥s M T BEREIR f0 BB i BORCHE 6 4
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* B SHADG_REDIRECT DMLk
*  ADG_REDIRECT_DML

* ADG_REDIRECT_PLSQL ®e a
m ﬁ p DATA IS VISIBLE TO
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© DML IS APPLIED TO PRIMARY

o DATA CHANGE IS STREAMED TO STANDB!

PRIMARY ACTIVE STANDBY
VAN
Oradeéﬁ:}&}ﬁlgcz iz Slzj:_'r I o DML IS REDIRECTED TO PRIMARY
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| Connections
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{3 Oracle Connections

& i@ Docker - Primary - soe - soe
& [ Docker - Primary - soe - sys
& [id} Docker - Standby - soe - s0e
@[] Internal

@63 laptop - soe

& [ laptop - soeshard

Q-—Q oral22server - soe

&[5 oralZserver - sys - soepdb

& 3 oral8server - soe
& a oral8server - sys

oral8server - sys - soe pdb.

=

j

Oracle SQL Developer : Docker - Standby - soe - soe

& Docker - Primary - soe - soe ~

b."alaalaéa%N 0 seconds

f& Docker - Primary - soe - soe

Worksheet | Query Builder

1| select count(1l) from customers;
2

3| insert into customers(customer_id, cust_first_name, cust_last_name) values (customer_seq.nextval, ‘Dominic', 'Giles');

X

-

DBA

+@%

2} Connections

& 3 ATP London - admin

& [ Autonomous TP - admin
@[3 Oracle 12¢(5YS)

@[3 OracleTPC - sys

rac - orcl -sys

i

& Docker - Standby - soe - soe

PED-BA RR &eoedan

& Docker - Standby - soe - soe

Worksheet Query Builder

1| 'select count(1l) from customers;
2

3| insert into customers(customer_id, cust_first_name, cust_last_name) values (customer_seq.nextval, 'Dominic', 'Giles');

awv

09 | Click on an identifier with the Command key down to perform "Go to Declaration”

| Line 3 Column 119 | Insert

| Modified| Unix/Mac: LI J
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User Transactions
Queries, Updates,

?

Primary
Database

DDL

A ORIP (2%

Primary
Online
Redo Logs

— —

Data Guard Processes

1.

2.

E . .
Oracle Net

NSS (NSSn - SYNC Redo Transport process) -
transmits redo from primary log buffer

RFS (Remote file server) - receives redo, writes to log
file, sends ACK back

MRP (MRPO - Detached recovery server process) -
recovery process on standby database

Standby Standby
Redo Logs Database
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FASTSYN C'f%éﬁ'] H _k E’] /Jnji

User Transactions

Queries, Updates, DDL Data Guard Processes
1. NSS (NSSn - SYNC Redo Transport process) —
_ transmits redo from primary log buffer
. 2. RFS (Remote file server) - receives redo, sends
Online ' ACK back, writes to log file

i Redo Logs 3. MRP (MRPO - Detached recovery server process) -

recovery process on standby database
E . , -
—_— < N e — > eren >
Oracle Net : e >

Primary Standby Standby
Database 5 Redo Logs Database

Primary

——
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ASYNCE# 7 VAR A

User Transactions
Queries, Updates, DDL

?

Data Guard Processes
1. TT ( TTnn - Redo Transport Slave Process ) -
transmits redo from primary log buffer

Primary 2. RFS (Remote file server) - receives redo from primary
Online | and writes to log file
Redologs ! 3. MRP (MRPO - Detached recovery server process) -
. . recovery process on standby database
E — B U R ;
Oracle Net & e >
Primary é Standby Standby

Database Redo Logs Database



SYNC/FASTSYNC

DGMGRL> show configuration
Configuration - dg pgold

on Mode: MaxAvail

DGMGEL>




SYNC/FASTSYNC

M EE R ( ASYNC)

o
Py FarSync3z 4l REFE
DGMGRL> show configuration
Configuration - dg pgold

MaxAvailability

5 ago)

DGMGEL>
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DGMGRL> show configuration;

Configuration - dg pgold
L5
Far Sync3 324

cl o
NRC

B
£ E}{): Ne,

7.

&

—

DGMGEL>

o HFERredofR iR BB E EFMELE R far syncE LB
+ far syncE L F I redofZ i 2 [E] 3 F1 Fe b A9 & =

o WRfar syncELFHINFEE, far syncEH LB/ OJEE

« BEVEEEEAELEGERET IR

- EWEEENEZHEEEE R
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Far Sync3E 3261
BB EELE
Far Sync3 36 REFE
!"_I m— EEALE
Far Sync& 3241
BB
Far Sync#& 3241
= &
FBVBREE

4 7= R redofE 5 2 EAL B B & EF R YL E AYfar syncE L)
far syncE LK redofZ i 2| FEI A FH N & E

N Rfar syncELFIHILFE, far sync&x LI EE

B EEEEAE IS ERETE B R

B & EE A = B iR

Bl REHIOIAEE 7 far syncfll (AT HEEWAFER, BERE R CORfar syncSEH)
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Active Data Guard Y&

Primary
{*) Eh
Far
Phy

T

ORACLE Enterprise Manager Cloud Control 13c .-.. DAE) ¥ B * * v @ v ﬁv L J\ g SYSMAN +
4 orcl (BREIBE) [i] ERsHs oys ) | B ecs 2021122410128 224 245 novalocal
£ Oracle B85 v &EEVEiﬁV HEv EEv
Data Guard MAA 55
FRIE 2022830130 TRION oo EENE |k FORE v <
= it 6
Data Guan RIS PR e PR ERS DS S ERES s 6ES, TR  HRE SEREAL 2=
=5 EN
ER Data Guard €18 Lo
E= i Data Guard 1452
383 Data Guard &5 novalocal 05 W &iE
Data Guard T v IR O wsiiE
= 45
RE 0.0 0 0
orclstd
SfEEE
FILERES| ENERiEE
FE| B B MESE R
B%|sn |z Data Guard | Al | =mm | sw=s | bresmEs | prEEmaE | |
@ orcktd  ecs-20211224-10.128.224.243.novalocal v E® EER ordl v BE w4 44 <1®
e Hith=E
Data Guard {88 i

EETHTEES #3= Data Guard BES




S o wr L TRRYLT IRIHMEEY T TNy oo v
{& FHData Guard BrokerBJ{ &

M12.1.0.2FF85, @R -EOracle Restart, Oracle RAC One Nodez{ZEOracle RAC, OraclefERfS s
Broker#8 3% A9StaticConnectldentifier. DGConnectldentifier. listener.oraFltnsnamess.orafy48% T
" DGMGRL"={"_DGB", Xzt K KEL T BE L{E.

alter system set dg_broker_config_filel="+DATA/pgold/drlpgold.dat’ scope=both sid="+";
alter system set dg_broker_config_file2="+DATA/pgold/dr2pgold.dat’ scope=both sid="«";
alter system set dg_broker_start=true scope=both sid="+";

SQL> alter system set dg broker config filel='+DATA/pgold/drlpgold.dat' scope=both sid='#*";

System altered. e : 3 SEEh

SQL> alter system set dg_broker_config_file2='+DATA/pgold/dr2pgold.dat' scope=both sid='#*';
System altered.

SQL> alter system set dg_broker_start=true scope=both sid='*';

System altered.

soL> i
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{& FHData Guard BrokerBJ{ &

redoroutes:(redo source : redo destination)

RARBEML T redofZmMEFUMMNEE TE, kA TENRE
edit database pgold set property ‘redoroutes'='(local : (ptwcfsl fastsync priority=1, ptwcfs2 fastsync priority=2), psilver sync)’;

2),psilver sync)';

DGMGRL> show confi DGMGRL> show configuration;
Configuration - dg

on Mode: MaxPerformance

Primary d

Fh

ds ago)

DGMGEL>



Data Guard Brokerfy{L#

DGMGRL> validate database.pgodladg; E 4'%_1@)%*\ %quj &b | li\/ahdate & 7 ,le:T Lj{ﬁﬁ'@
e DCELERAFARM, HiiELFRESFUIHRE
validate database verbose <#{#EZE unique_name>;

Ready for Switchover:
Ready for Failover: (Primary Running)

Managed by Clusterware: MW EIEEE (Oracle Enterprise Manager Cloud Control)

pgold

goLdads: TEMNGEES, BEXESMT MMM ENIE FEN
DGMGRL> switchowver to pgoldadg; E1E-T'-$

Performing switchover NOW, please wait.

Operation requires a connection to drztah ase "pgoldadg" ORACL_E Enterprise Manager Cloud Control 13¢ ga- ©- *- O & O, A svsumn
Connecting ...
to "pgoldadg" T orcl (BREIEE) © 2546 oys ) | B ecs-20211224-10 128 224 245 novalocal
as SYSDBA. = Oracle #0iE% v 1485 v TAHK T2ty HEY EB v
New primary database "pgoldadg"™ is openin
b y = bt g o oD 9 Data Guard
Oracle Clusterware 1is restarting database ORI 2022435130 FF10M1151 108 R P T—— ¢
L PN "
to "pgold L SRR EEE
to "pgold" Data Guard i v TEs T DRSS AN ER, TR  PREAE S
TR o ’ ErE SRR
Switchover , New primary 1s "pgoldadg" PO beealboni il e
DGMGRI.> THURRE
205 W i&HimE
* O wREkE
0 [
0 orclstd
EFEIEE
IR AR
#| | | mis | v ‘ _ . ‘ ‘ ‘
wE | Em | =0 Data Guard %5 | e BWR | sebEs | bakEREE | braBmEs | ot
@ ordstd ecs-20211224-10.128.224.243.novalocal v ER EER orcl v BR 44 <1#
16e HuEE
Data Guard 188 Eoanzni

HEHsHER #£2 Data Guard BE
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switchover

failover
convert

Standby _
(need to Reinstate, Prima ry
automatic

gt it s

({# 75001 & #2) ({# A 71000/ %E3)
Failover (#tf&inik) Os 16s 24s 28s
Switchover (IE%t1#k) 19s 34s 46s 52s




Ly

ny

\ =

g

(pgold- - ->psilver)




LYy
Il
I
T1
L
y
CI
s
an
=
Ll
T
N

(psilver--->pgold)




VEFERACAREBEE (i ER)

DGMGRL> convert database ptwcpys to snapshot standby: DGMGRL> convert database ptwcpys to physical standby;
2021-09-11T16-43-25.790+08-00 2021—09?11'1'16:47:52.8841—05:00 ) ;
Converting database "ptwcpys" to a Snapshot Standby database, please wait... FetEEE e eldiees B iy Bl Baiaaieall DRl S e e R

L . 2021-09-11T16:47:54.361+08:00
2021-09-11T16:43:41.254+06:00 : Oracle Clusterware is restarting database "ptwcpys"
Database "ptwcpys" converted successfully d to "ptwcpys"

& e d to "ptwcpys"
2021-09-11T16:43:41.294+08:00 2021-09-11T16:48:16.116+08:00
DGMGRL> Continuing to convert database "ptwcpys"

2021-09-11T16:48:44.157+08:00
Database "ptwcpys" converted su

DGMGRL> show configuration; 2021-09-11T16:48:44.157+408:00
DGMGEL>

Configuration - dg pgold - -
s DGMGRL> show configuration;

Protection Mode: MaxAvailability
Members:
pgold - Primary datébase Protection Mode: MaxAvailability
ptwcfsl - Far sync instance Members -
ptwcpys — Snapshot standby database pgold - Primary database
ptwclgs - Physical standby database ptwcfsl - Far sync instance
psilver - Physical standby database ptwcpys - Physical standby database
ptwclgs - Physical standby database
psilver - Physical standby database

configuration - dg pgeold

Members Not Receiving Redo:

twcfs2 - Far sync instance (alternate of ptwcfsl ey
P ync - et P ) Members Not Recelving Redo:

e : o ptwcfs2 - Far sync instance (alternate of ptwcfsl)
Fast-Start Failowver: Disabled

Fast-Start Failover: Disabled

Configuration Status:
5 S (status updated 40 seconds ago) Configuration Status:

(status updated 40 seconds ago)
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service_names
ENARSS % BCeIENRS %

BWARREEredofZ N SR

srvctl add service
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Alias (or URL) = (DESCRIPTION =
{CONMNECT TIMEQUT= 15)(RETRY_COUNT=20){RETRY_DELAY=3)
{ADDRESS_LIST =(LOAD_BALANCE=0n){ADDRESS = (PROTOCOL = TCP){HOST=primary-scan)(PORT=1521]})
{ADDRESS_LIST =(LOAD_BALANCE=o0n){ADDRESS = (PROTOCOL = TCP)[HOST=standby-scan)(PORT=1521)))
{CONMECT_DATA=(SERVICE_MAME = YOUR SERVICE))
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Alias [or URL) = (DESCRIPTION =
{CONNECT_TIMEOUT= 120)RETRY_COUNT=20)(RETRY_DELAY=3)TRANSPORT CONNECT TIMEQUT=3)
(ADDRESS_LIST =(LOAD_BALANCE=on)ADDRESS = (PROTOCOL = TCP){HOST=primary-scan)(PORT=1521]))
(ADDRESS_LIST =(LOAD_BALANCE=on)(ADDRESS = (PROTOCOL = TCP){HOST=standby-scan){PORT=1521))}
{CONMNECT_DATA=(SERVICE_NAME = YOUR SERVICE))
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Application Continuity / Transparent Application Continuity

« HE&HIE+L (Transaction Guard)
© NAEFEEMREERIFEREEETNEIEESS
(Application Continuity continues reads and replays in-flight
database transactions)

. XA ARFLI00%ER-2 85 ( 100% transparent to the

users and the applications — Fully automatic )

Transparent Application *  OracleBBEMER (Unique to Oracle!)
Application Continuity Continuity

uses Oracle pools, customizable works without Oracle pools, some * T 5RACFHIADG—&fEM (Available with RAC and Active Data
decisions are made for you Guard)
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[oracle@xd08mdb01

You are

[oracle@xd08mdb0]l AC]S time java —cp SCLASSPATH:.

A

AC

export ORACLE HOME=/u0l/ordb/oracle/product/193

export JAVA HOME=SORACLE HOME/jdk

export CLASSPATH=$JAVA HOME/lib:$ORACLE HOME/jdbc/lib/ojdbc8.jar
export PATH=$ORACLE HOME/bin:$JAVA HOME/bin:$PATH

javac OHSTAC.java

AC]S time java —cp SCLASSPATH:. OHSTAC 3500
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to RAC/DG Instance — pgold2

Press any key to continue...

Performing transactions, hold on, wait a minute

OHSTAC 3500
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You are

to RAC/DG Instance — pgold2

Press any key to continue...

Performing transactions,
are to RAC/ADG Instance — pgoldadgl

After Replay,

You

hold on, wait a minute
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real 20m4l1.792s

user Om6.216s

[oracle@xd08mdb0l AC]S

A MRS

DGMGRL> validate database pgodladg;

Database Role:
Primary Database:

Physical standby database
pgold

Ready for Switchover:
Ready for Failover: {Primary Running}
Managed by Clusterware:

pgold

pgoldadg:

DGMGRL> switchover to pgoldadg;
Performing switchover NOW, please wait...
Operation requires a connection to databkase "pgoldadg"™
Connecting ...
to "pgoldadg"™
as SYSDBA.
New primary database "pgoldadg" is opening...
Oracle Clusterware is restarting database "pgold"
to "pgold"”
to "pgold”
Switchover
DGMGRTI.>

new primary is "pgoldadg"™
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