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Oracle Active Data Guard
为数据保护而来, 为数据管理而发展

横向扩展
可读，少量写

主生产库

FAR
SYNC

数据零丢失

自动故障转移和事务重放

端到端验证

实时级联 standbys 为开发环境克隆数据
异地冗灾

卸载压缩和加密

临时逻辑备用

隔离网络

重新同步
Snapshot Standby + 
Flashback Database

DML Redirection

可扩展能力

开发测试

在线维护

全面的数据保护
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Data Guard

7.3-Standby
Database

• Oracle 7.3首次发布

• 通过Redo Log Apply实现数据库

复制、容灾

• 7.3还需要手工传输日志和应用，

直到8i版本才能自动完成

9i-Data Guard

• 更名为Data Guard

• 支持自动创建表空间，支持归档

日志GAP自动处理

• 支持延时应用、并行Apply

• 9iR2 支持Logcical Data Guard

（SQL Apply），三种保护模式，

级联DG

10g-新特性

• Standby redo log-Read time 
apply

• Recover through resetlogs，即

使主库resetlog也不需要重建

Standby

11g Active Data Guard

• 允许read only open

• 支持snapshot standby database

• 支持跨平台DG，如linux+windows

• 支持Block Change Tracking提升备

份性能

• 支持自动坏块修复
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Data Guard

11.2

•

•

•

•

• Active Data Guard
•

•Data Guard Broker PDB
•

• –Far Sync
•

•

•Oracle Active Data Guard Oracle
•

• ADG RAC

•

•

•Active Data Guard SPA
• 30

•ADG DML
•

•

•

•FSFO
•

•

• FSFO

• non-logged
•RMAN
•

•

• AWR

• Data Guard
•

•

•Data Guard Broker
•Data Guard Broker
•

• FarSync
•PDB

12c

18c

19c

21c

23c

• Per-PDB Data Guard
•

• Data Guard PL/SQL API
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Data Guard和Active Data Guard的区别

Data Guard Active Data Guard

Open Physical Standby Read-only Open Physical Standby Read-only While Redo Apply is Active

Backup on Physical Standby Fast Incremental Backup on Physical Standby

Cascading Standby Real-Time Cascade

Rolling Upgrade Rolling Upgrade using DBMS_ROLLING

FastSync Redo Transport Far sync

Snapshot standby
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Primary Standby

BCT
备点不启用Block Change Tracking，增量备份需要全量数据文件读取

启用Block Change Tracking以加速备份并避免不必要的 I/O
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Primary Standby

BCT BCT

启用Block Change Tracking以加速备份并避免不必要的 I/O

ADG

备用数据库上的Block Change Tracking ：增量备份只读取
自上次 Level 0 以来修改的块
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Standby

PROD

STY1

STY2

STY3

RedoRoutes=
(LOCAL : ( STY1 SYNC PRIORITY=1, STY2 ASYNC PRIORITY=8, STY3 ASYNC PRIORITY=8 ))
(STY1 : STY2 ASYNC, STY3 ASYNC ))

A
L

T
E

R
N

A
T

E

RedoRoutes=
(LOCAL : ( PROD SYNC PRIORITY=1, STY2 ASYNC PRIORITY=8, STY3 ASYNC PRIORITY=8 ))
(PROD : STY2 ASYNC, STY3 ASYNC ))

• 级联成员中的显式“ASYNC”表示“实时级联
• 如果未指定，重做将在日志切换时传送。

ADG
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Oracle Active Data Guard
为数据保护而来, 为数据管理而发展

主生产库

FAR
SYNC

数据零丢失

自动故障转移和事务重放

端到端验证

异地冗灾

卸载压缩和加密

全面的数据保护
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Active Data Guard的多重保护机制

各个级别的数据保护
强容错机制
实时校验

实时灾备
所有的组件都是活动的

DBS_ROLLING

APP CONT
生产数据中心 灾备数据中心

数据库可感知的物理和逻辑数据一致
性检查，以确保端到端数据完整性

Oracle灾备实时接收/应用重做，
持续的Oracle集成数据验证

最小的风险，灾备已经在工作了
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• Oracle 数据库读取一个块并检测到损坏时，会将该块标记为损坏块
• ADG会自动执行对应用程序透明的块介质恢复

块损坏的常见原因
• RAID 控制器电池故障
• RAM 或 CPU 有缺陷
• 软件bug
• Alpha粒子
• 掉电保护不足的磁盘
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Active Data Guard

CRM_SVC

Real Application Clusters / Active Data Guard

1. in-flight
transaction

CRM_SVC

Transaction
Guard

Transaction
Guard

Replay
Driver

2. 失败

3. 重新连接并验证

4. 重放

系统、通信和硬件故障等中断对应用透明
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Far Sync

主库
远程同步实例Far Sync Instance

活动的备库• Oracle控制文件和日志文件
• 无需数据库文件
• 无需恢复介质
• 同时支持传输压缩和加密

• 零数据丢失的故障切换
• 目标数据库以只读方式打开
• 应用redo前持续校验
• 手动或自动进行故障切换

SYNC同步复制
有限距离

ASYNC异步复制
任意距离

在广域网WAN传输，可以对redo进行压缩

Copyright ©  2023, Oracle and/or its affiliates

ADG
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Oracle Active Data Guard
为数据保护而来, 为数据管理而发展

主生产库

FAR
SYNC

数据零丢失

自动故障转移和事务重放

端到端验证

实时级联 standbys 为开发环境克隆数据
异地冗灾

卸载压缩和加密

临时逻辑备用

隔离网络

重新同步
Snapshot Standby + 
Flashback Database

开发测试

在线维护

全面的数据保护
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• 将生产切换到备用站点以进行服务器或软件维护

• 使用临时逻辑备用数据库进行升级或数据库维护

• 转换和转换过程自动化

主生产库 临时逻辑备用库

升级逻辑备用库客户端

SWITCHOVER
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TIME

Primary

Physical

Standby

Users are 

connected here
R

E
D

O

Guaranteed restore point

Build LogMiner

dictionary

Convert to

Logical Standby

S
Q

L Applies SQL
INSERT INTO ORDERS VALUES ...

DELETE FROM CUSTOMERS WHERE ...

UPDATE TRANSACTIONS SET ...

SQL> alter database recover 

to logical standby keep identity;

LOGMINER

Redo

Upgrade

S
Q

L

Switchover

Start in new 

Oracle Home
19c

Flashback

Convert to physical standby

Start in new 

Oracle Home

19c

R
E

D
O

Upgrade

via redo

OPTIONAL
R

E
D

O
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Using DBMS_ROLLING to Perform a Rolling Upgrade

https://docs.oracle.com/en/database/oracle/oracle-database/19/sbydb/using-DBMS_ROLLING-to-perform-rolling-

upgrade.html

DBMS_ROLLING - PL/SQL Packages and Types Reference

https://docs.oracle.com/en/database/oracle/oracle-database/19/arpls/DBMS_ROLLING.html#GUID-097F1B39-

E623-43B5-BA30-DF377BFE05CF

Automated Database Upgrades using Oracle Active Data Guard and DBMS_ROLLING

https://www.oracle.com/technetwork/database/availability/database-upgrade-dbms-rolling-4126957.pdf

Oracle Database Rolling Upgrades (without DBMS_ROLLING)

https://www.oracle.com/technetwork/database/availability/database-rolling-upgrade-3206539.pdf

18 Copyright ©  2023, Oracle and/or its affiliates

DBMS_ROLLING –

https://docs.oracle.com/en/database/oracle/oracle-database/19/sbydb/using-DBMS_ROLLING-to-perform-rolling-upgrade.html
https://docs.oracle.com/en/database/oracle/oracle-database/19/sbydb/using-DBMS_ROLLING-to-perform-rolling-upgrade.html
https://docs.oracle.com/en/database/oracle/oracle-database/19/arpls/DBMS_ROLLING.html#GUID-097F1B39-E623-43B5-BA30-DF377BFE05CF
https://docs.oracle.com/en/database/oracle/oracle-database/19/arpls/DBMS_ROLLING.html#GUID-097F1B39-E623-43B5-BA30-DF377BFE05CF
https://www.oracle.com/technetwork/database/availability/database-upgrade-dbms-rolling-4126957.pdf
https://www.oracle.com/technetwork/database/availability/database-rolling-upgrade-3206539.pdf
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MOS Notes:

• Transient Rolling Upgrade Using DBMS_ROLLING - Beginners Guide

• Rolling upgrade using DBMS_ROLLING - Complete Reference (Doc ID 2086512.1)

• MAA Whitepaper: SQL Apply Best Practices (Doc ID 1672310.1)

• Step by Step How to Do Swithcover/Failover on Logical Standby Environment (Doc ID 2535950.1)

• How To Skip A Complete Schema From Application on Logical Standby Database (Doc ID 741325.1)

• How to monitor the progress of the logical standby (Doc ID 1296954.1)

• How To Reduce The Performance Impact Of LogMiner Usage On A Production Database (Doc ID 1629300.1)

• Handling ORA-1403 ora-12801 on logical standby apply (Doc ID 1178284.1)

• Troubleshooting Example - Rolling Upgrade using DBMS_ROLLING (Doc ID 2535940.1)

• DBMS Rolling Upgrade Switchover Fails with ORA-45427: Logical Standby Redo Apply Process Was Not Running (Doc ID 2696017.1)

• SRDC - Collect Logical Standby Database Information (Doc ID 1910065.1)

• MRP fails with ORA-19906 after Flashback of Transient Logical Standby used for Rolling Upgrade (Doc ID 2069325.1)

• What Causes High Redo When Supplemental Logging is Enabled (Doc ID 1349037.1)

19 Copyright ©  2023, Oracle and/or its affiliates

DBMS_ROLLING –

https://support.oracle.com/epmos/main/downloadattachmentprocessor?attachid=2086512.1%3ADBMS_ROLLING&docType=HOWTO&action=download
https://support.oracle.com/epmos/faces/DocumentDisplay?id=2086512.1
https://support.oracle.com/epmos/faces/DocumentDisplay?id=1672310.1
https://support.oracle.com/epmos/faces/DocumentDisplay?id=2535950.1
https://support.oracle.com/epmos/faces/DocumentDisplay?id=741325.1
https://support.oracle.com/epmos/faces/DocumentDisplay?id=1296954.1
https://support.oracle.com/epmos/faces/DocumentDisplay?id=1629300.1
https://support.oracle.com/epmos/faces/DocumentDisplay?id=1178284.1
https://support.oracle.com/epmos/faces/DocumentDisplay?id=2535940.1
https://support.oracle.com/epmos/faces/DocumentDisplay?id=2696017.1
https://support.oracle.com/epmos/faces/DocumentDisplay?id=1910065.1
https://support.oracle.com/epmos/faces/DocumentDisplay?id=2069325.1
https://support.oracle.com/epmos/faces/DocumentDisplay?id=1349037.1
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主生产库 临时
READ/WRITE

重复 2-3-4 :

1. 停止recovery

2. Open read/write

3. 测试

4. 闪回Flashback

5. Start recovery

主节点仍受redo传输保护
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Data Guard Broker 

ANONYMIZE + CLONE

PRIMARY PHYSICAL STANDBY PHYSICAL STANDBY

SNAPSHOT STANDBY

CLONE

SNAPSHOT STANDBY CLONE

• 直接使用快照备用数据库进行测试或QA

• 从物理备用数据库为开发和功能分支创建一致的精简克隆

• 为数据遮蔽等复杂情况混合快照备用和克隆
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Oracle Active Data Guard
为数据保护而来, 为数据管理而发展

横向扩展
可读，少量写

主生产库

FAR
SYNC

数据零丢失

自动故障转移和事务重放

端到端验证

实时级联 standbys 为开发环境克隆数据
异地冗灾

卸载压缩和加密

临时逻辑备用

隔离网络

重新同步
Snapshot Standby + 
Flashback Database

DML Redirection

可扩展能力

开发测试

在线维护

全面的数据保护
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数据抽取和备份

EBS - Oracle Reports
PeopleSoft - PeopleTools
Siebel CRM

OBIEE, Hyperion, TopLink

任何read-only负载

SVC_RW SVC_RO

READ-ONLY
负载

READ/WRITE
负载

SVC_RO SVC_RO

GLOBAL
DATA

SERVICES

SVC_RO

SVC_RW SVC_RO
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0
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1500

2000

2500

3000

3500

R/O

R/W 290

1,530

2,610
standby

630
primary

Primary
Only

Primary
and one Standby

TPS 消除读/写和只读工作负载之间的争用：

• 线性扩展只读吞吐量

• 提高读/写吞吐量
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Active Data Guard : DML 

主库 活动备用库

DML1

2 DML被重定向到主数据库

3 DML 在主数据库实施

4 数据改变被传递到备端数据库

5 数据对于客户来说可见

Confidential - Oracle Internal Only

新的参数
• ADG_REDIRECT_DML 控制DML重定

向
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Active Data Guard DML Redirect – Demo
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Active Data Guard-

FAR
SYNC

FAR
SYNC

DML

Transaction
Guard

2.

BCT BCT
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Standby Result Cache

Primary
Database

Standby
Database

R
E

A
D

/
W

R
IT

E

R
E

A
D

 O
N

LY

RESULT 
CACHE

ALTER TABLE employee RESULT_CACHE (STANDBY ENABLE)

ADG

• 实时查询支持在备用数据库上运行的查询的结果缓存

（仅限表）

• 结果缓存提高了重复查询的查询性能并减少了资源使用

（CPU、I/O)
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Standby Result Cache
ADG

• 实时查询支持在备用数据库上运行的查询的结果缓

存（仅限表）

• 结果缓存提高了重复查询的查询性能并减少了资源

使用（CPU、I/O)

• 在 21c 中，在角色转换（切换或故障转移）后，

保留结果缓存

✓ 查询性能不受影响

✓ 无需缓存预热
Standby

Database
(old primary)

Primary
Database

(old standby)

R
E

A
D

 O
N

LY

RESULT 
CACHE

SWITCHOVER

PRESERVED 
CONNECTIONS

PRESERVED 
RESULT CACHE
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PDB

ADG

备点主点

LGWR

NSS/
TT

RFS MRP

SGA

REDO 
BUFFER

Primary
Database

Standby
Database

Online
Redo Logs

Standby
Redo Logs

plug pdb

?

12.1.0.1 12.1.0.1
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PDB

ADG

备点主点

LGWR

NSS/
TT

RFS MRP

SGA

REDO 
BUFFER

Primary
Database

Standby
Database

Online
Redo Logs

Standby
Redo Logs

plug pdb
standbys=none

手动恢复

12.1.0.2 12.1.0.2

PDB RECOVERY
REQUIRES TEMPORARY 

STOP OF CDB RECOVERY
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PDB

Standby SitePrimary Site

LGWR

NSS/
TT

RFS MRP

SGA

REDO 
BUFFER

Primary
Database

Standby
Database

Online
Redo Logs

Standby
Redo Logs

21.0.0.0 21.0.0.0

plug pdb

PDB RECOVERY IS 
TRANSPARENT TO THE 
ONGOING RECOVERY

PDB 的透明恢复

ADG
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