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Preface

Oracle Streams Replication Administrator’s Guide describes the features and functionality
of Oracle Streams that can be used for data replication. This document contains
conceptual information about Oracle Streams replication, along with information
about configuring and managing an Oracle Streams replication environment.

This Preface contains these topics:

* Audience (page xi)

¢ Documentation Accessibility (page xi)
® Related Documents (page xii)

¢ Conventions (page xii)

Oracle Streams Replication Administrator’'s Guide is intended for database administrators
who create and maintain Oracle Streams replication environments. These
administrators perform one or more of the following tasks

¢ Plan for an Oracle Streams replication environment

* Configure an Oracle Streams replication environment

¢ Configure conflict resolution in an Oracle Streams replication environment
® Administer an Oracle Streams replication environment

* Monitor an Oracle Streams replication environment

® Perform necessary troubleshooting activities for an Oracle Streams replication
environment

To use this document, you must be familiar with relational database concepts, SQL,
distributed database administration, general Oracle Streams concepts, Advanced
Queuing concepts, PL/SQL, and the operating systems under which you run an
Oracle Streams environment.

Documentation Accessibility

For information about Oracle's commitment to accessibility, visit the Oracle
Accessibility Program website at http://www.oracle.com/pls/topic/lookup?
ctx=acc&id=docacc.

Xi
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Access to Oracle Support

Oracle customers that have purchased support have access to electronic support
through My Oracle Support. For information, visit http:/ /www.oracle.com/pls/
topic/lookup?ctx=acc&id=info or visit http:/ /www.oracle.com/pls/topic/lookup?
ctx=acc&id=trs if you are hearing impaired.

Related Documents

For more information, see these Oracle resources:

Oracle Streams Concepts and Administration

Oracle Database Concepts

Oracle Database Administrator’s Guide

Oracle Database SQL Language Reference

Oracle Database PL/SQL Packages and Types Reference
Oracle Database PL/SQL Language Reference

Oracle Database Utilities

Oracle Database Heterogeneous Connectivity User’s Guide

Oracle Streams online Help for the Oracle Streams tool in Oracle Enterprise
Manager Cloud Control

Many of the examples in this book use the sample schemas. See Oracle Database Sample
Schemas for information about these schemas.

Conventions

The following text conventions are used in this document:

Convention Meaning

boldface Boldface type indicates graphical user interface elements associated

with an action, or terms defined in text or the glossary.

italic Italic type indicates book titles, emphasis, or placeholder variables for

which you supply particular values.

nonospace Monospace type indicates commands within a paragraph, URLs, code

in examples, text that appears on the screen, or text that you enter.
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Changes for Oracle Streams Replication
Administrator's Guide

This preface contains:

® Changes in Oracle Database 12c Release 1 (12.1) (page xiii)

Changes in Oracle Database 12c Release 1 (12.1)

The following are changes in Oracle Streams Replication Administrator’s Guide for Oracle
Database 12¢ Release 1 (12.1).

Deprecated Features

® Oracle Streams is deprecated in Oracle Database 12c Release 1 (12.1). Use Oracle
GoldenGate to replace all replication features of Oracle Streams.

Oracle Streams does not support any Oracle Database features added in Oracle
Database 12c Release 1 (12.1) or later releases.

Note:

Oracle Database Advanced Queuing is independent of Oracle Streams and
continues to be enhanced.

See Also:

The Oracle GoldenGate documentation
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Configuring Oracle Streams Replication

This part describes configuring Oracle Streams replication and contains the following
chapters:

e Preparing for Oracle Streams Replication (page 1-1)

Simple Oracle Streams Replication Configuration (page 2-1)

¢ Flexible Oracle Streams Replication Configuration (page 3-1)

¢ Adding to an Oracle Streams Replication Environment (page 4-1)
¢ Configuring Implicit Capture (page 5-1)

* Configuring Queues and Propagations (page 6-1)

¢ Configuring Implicit Apply (page 7-1)

* Instantiation and Oracle Streams Replication (page 8-1)

® Oracle Streams Conflict Resolution (page 9-1)

¢ Oracle Streams Tags (page 10-1)

® Oracle Streams Heterogeneous Information Sharing (page 11-1)
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Preparing for Oracle Streams Replication

This chapter contains information about preparing for an Oracle Streams replication
environment. This chapter also describes best practices to follow when you are
preparing for an Oracle Streams replication environment.

This chapter contains these topics:
* Overview of Oracle Streams Replication (page 1-1)
¢ Decisions to Make Before Configuring Oracle Streams Replication (page 1-4)

¢ Tasks to Complete Before Configuring Oracle Streams Replication (page 1-18)

See Also:

Oracle Streams Concepts and Administration for general information about
Oracle Streams. This document assumes that you understand the concepts
described in Oracle Streams Concepts and Administration.

1.1 Overview of Oracle Streams Replication

Replication is the process of sharing database objects and data at multiple databases.
To maintain replicated database objects and data at multiple databases, a change to
one of these database objects at a database is shared with the other databases. Through
this process, the database objects and data are kept synchronized at all of the
databases in the replication environment. In an Oracle Streams replication
environment, the database where a change originates is called the source database,
and a database where a change is shared is called a destination database.

When you use Oracle Streams, replication of a data manipulation language (DML) or
data definition language (DDL) change typically includes three steps:

1. A capture process, a synchronous capture, or an application creates one or more
logical change records (LCRs) and enqueues them. An LCR is a message with a
specific format that describes a database change. A capture process reformats
changes captured from the redo log into LCRs, a synchronous capture uses an
internal mechanism to reformat changes into LCRs, and an application can
construct LCRs. If the change was a DML operation, then each row LCR
encapsulates a row change resulting from the DML operation to a replicated table
at the source database. If the change was a DDL operation, then a DDL LCR
encapsulates the DDL change that was made to a replicated database object at a
source database.

2. A propagation propagates the staged LCRs to another queue, which usually
resides in a database that is separate from the database where the LCRs were
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captured. An LCR can be propagated to several different queues before it arrives
at a destination database.

3. Ata destination database, an apply process consumes the change. An apply
process can dequeue the LCR and apply it directly to the replicated database
object, or an apply process can dequeue the LCR and send it to an apply handler.
In an Oracle Streams replication environment, an apply handler performs
customized processing of an LCR. An apply handler can apply the change in the
LCR to the replicated database object, or it can consume the LCR in some other
way.

Step 1 (page 1-1) and Step 3 (page 1-2) are required, but Step 2 (page 1-1) is optional

because, in some cases, a capture process or a synchronous capture can enqueue a

change into a queue, and an apply process can dequeue the change from the same

queue. An application can also enqueue an LCR directly at a destination database. In
addition, in a heterogeneous replication environment in which an Oracle database
shares information with a non-Oracle database, an apply process can apply changes
directly to a non-Oracle database without propagating LCRs.

Figure 1-1 (page 1-2) illustrates the information flow in an Oracle Streams
replication environment.

Figure 1-1 Oracle Streams Information Flow
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This document describes how to use Oracle Streams for replication and includes the
following information:

¢ Conceptual information relating to Oracle Streams replication
¢ Instructions for configuring an Oracle Streams replication environment

¢ Instructions for administering, monitoring, and troubleshooting an Oracle Streams
replication environment

¢ Examples that create and maintain Oracle Streams replication environments

Replication is one form of information sharing. Oracle Streams enables replication,
and it also enables other forms of information sharing, such as messaging, event
management and notification, data warehouse loading, and data protection.

See Also:

Oracle Streams Concepts and Administration for more information about Oracle
Streams

1.1.1 Common Reasons to Use Oracle Streams Replication

The following are some of the most common reasons for using Oracle Streams
replication:

* Availability: Replication provides fast, local access to shared data because it
balances activity over multiple sites. Some users can access one server while other
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users access different servers, thereby reducing the load at all servers. Also, users
can access data from the replication site that has the lowest access cost, which is
typically the site that is geographically closest to them.

* Performance and Network Load Reduction: Replication provides fast, local access
to shared data because it balances activity over multiple sites. Some users can
access one server while other users access different servers, thereby reducing the
load at all servers. Applications can access various regional servers instead of
accessing one central server. This configuration can reduce network load
dramatically.

1.1.2 Rules in an Oracle Streams Replication Environment

A rule is a database object that enables a client to perform an action when an event
occurs and a condition is satisfied. Rules are evaluated by a rules engine, which is a
built-in part of Oracle Database. Rules control the information flow in an Oracle
Streams replication environment. Each of the following components is a client of the
rules engine:

* Capture process

¢ Synchronous capture
* Propagation

* Apply process

You control the behavior of each of these Oracle Streams clients using rules. A rule set
contains a collection of rules. You can associate a positive and a negative rule set with
a capture process, a propagation, and an apply process, but a synchronous capture can
have only a positive rule set.

In a replication environment, an Oracle Streams client performs an action if a logical
change record (LCR) satisfies its rule sets. In general, an LCR satisfies the rule sets for
an Oracle Streams client if no rules in the negative rule set evaluate to TRUE for the
LCR, and at least one rule in the positive rule set evaluates to TRUE for the LCR. If an
Oracle Streams client is associated with both a positive and negative rule set, then the
negative rule set is always evaluated first.

Specifically, you control the information flow in an Oracle Streams replication
environment in the following ways:

® Specify the changes that a capture process captures from the redo log or discards.
That is, if a change found in the redo log satisfies the rule sets for a capture process,
then the capture process captures the change. If a change found in the redo log
does not satisfy the rule sets for a capture process, then the capture process
discards the change.

¢ Specify the changes that a synchronous capture captures or discards. That is, if a
DML change made to a table satisfies the rule set for a synchronous capture, then
the synchronous capture captures the change. If a DML change made to a table
does not satisfy the rule set for a synchronous capture, then the synchronous
capture discards the change.

® Specify the LCRs that a propagation propagates from one queue to another or
discards. That is, if an LCR in a queue satisfies the rule sets for a propagation, then
the propagation sends the LCR. If an LCR in a queue does not satisfy the rule sets
for a propagation, then the propagation discards the LCR.
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® Specify the LCRs that an apply process dequeues or discards. That is, if an LCR in a
queue satisfies the rule sets for an apply process, then the apply process dequeues
and processes the LCR. If an LCR in a queue does not satisfy the rule sets for an
apply process, then the apply process discards the LCR.

You can use the Oracle-supplied PL/SQL package DBMS_STREAMS_ADMto create
rules for an Oracle Streams replication environment. You can specify these system-
created rules at the following levels:

e Table level - Contains a rule condition that evaluates to TRUE for changes made to a
particular table

¢ Schema level - Contains a rule condition that evaluates to TRUE for changes made
to a particular schema and the database objects in the schema

* Global level - Contains a rule condition that evaluates to TRUE for all changes made
to a database

In addition, a single system-created rule can evaluate to TRUE for DML changes or for
DDL changes, but not both. So, for example, to replicate both DML and DDL changes
to a particular table, you need both a table-level DML rule and a table-level DDL rule
for the table.

Oracle Streams also supports subsetting of table data with subset rules. If a replicated
table in a database contains only a subset of the data, then you can configure Oracle
Streams so that only the appropriate subset of the data is replicated. For example, a
particular database might maintain data for employees in a particular department
only. One or more other databases in the replication environment might contain all of
the data in the employees table. In this case, you can use subset rules to replicate
changes to the data for employees in that department with the subset table, but not
changes to employees in other departments.

Subsetting can be done at any point in the Oracle Streams information flow. That is, a
capture process or synchronous capture can use a subset rule to capture a subset of
changes to a particular table, a propagation can use a subset rule to propagate a subset
of changes to a particular table, and an apply process can use a subset rule to apply a
subset of changes to a particular table.

Note:

Synchronous captures only use table rules. Synchronous captures ignore
schema and global rules.

See Also:

Oracle Streams Concepts and Administration for more information about how
rules are used in Oracle Streams

1.2 Decisions to Make Before Configuring Oracle Streams Replication

Make the following decisions before configuring Oracle Streams replication:
* Decide Which Type of Replication Environment to Configure (page 1-5)

¢ Decide Whether to Configure Local or Downstream Capture for the Source
Database (page 1-10)
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¢ Decide Whether Changes Are Allowed at One Database or at Multiple Databases
(page 1-12)

® Decide Whether the Replication Environment Will Have Nonidentical Replicas
(page 1-13)

¢ Decide Whether the Replication Environment Will Use Apply Handlers
(page 1-14)

® Decide Whether to Maintain DDL Changes (page 1-15)

¢ Decide How to Configure the Replication Environment (page 1-16)

1.2.1 Decide Which Type of Replication Environment to Configure

Before configuring a replication environment, first decide how many databases will be
included in the replication environment, which database objects will be replicated, and
how database changes will flow through the replication environment.

The following sections describe the most common types of replication environments:
* About Two-Database Replication Environments (page 1-5)
¢ About Hub-And-Spoke Replication Environments (page 1-7)

* About N-Way Replication Environments (page 1-9)

If these common replication environments do not meet your requirements, then you
can configure almost any type of custom replication environment with Oracle Streams.
For example, a custom replication environment might send database changes through
several intermediary databases before the changes are applied at a destination
database.

1.2.1.1 About Two-Database Replication Environments

A two-database replication environment is one in which only two databases share the
replicated database objects. The changes made to replicated database objects at one
database are captured and sent directly to the other database, where they are applied.
In a two-database replication environment, only one database might allow changes to
the database objects, or both databases might allow changes to them.

If only one database allows changes to the replicated database objects, then the other
database contains read-only replicas of these database objects. This is a one-way
replication environment and typically has the following basic components:

* The first database has a capture process or synchronous capture to capture changes
to the replicated database objects.

¢ The first database has a propagation that sends the captured changes to the other
database.

* The second database has an apply process to apply changes from the first database.

¢ For the best performance, each capture process and apply process has its own
queue.

Figure 1-2 (page 1-6) shows a two-database replication environment configured for
one-way replication.
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Figure 1-2 One-Way Replication in a Two-Database Replication Environment

In a two-database replication environment, both databases can allow changes to the
replicated database objects. In this case, both databases capture changes to these
database objects and send the changes to the other database, where they are applied.
This is a bi-directional replication environment and typically has the following basic
components:

¢ Each database has a capture process or synchronous capture to capture changes to
the replicated database objects.

* Each database has a propagation that sends the captured changes to the other
database.

¢ Each database has an apply process to apply changes from the other database.

¢ For the best performance, each capture process and apply process has its own
queue.

Figure 1-3 (page 1-6) show a two-database replication environment configured for
bi-directional replication.

Figure 1-3 Bi-Directional Replication in a Two-Database Replication Environment

Typically, in a bi-directional replication environment, you should configure conflict
resolution to keep the replicated database objects synchronized. You can configure a
two-database replication environment using Setup Streams Replication Wizard in
Oracle Enterprise Manager Cloud Control or the configuration procedures in the
DBM5_STREAMS_ADMpackage.

See Also:

"Examples That Configure Two-Database Replication with Local Capture
(page 2-17)"

¢ "Examples That Configure Two-Database Replication with Downstream
Capture (page 2-35)"

¢ "Example That Configures Two-Database Replication with Synchronous
Captures (page 2-51)"

¢ Oracle Streams Conflict Resolution (page 9-1)
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1.2.1.2 About Hub-And-Spoke Replication Environments

A hub-and-spoke replication environment is one in which a central database, or hub,
communicates with secondary databases, or spokes. The spokes do not communicate
directly with each other. In a hub-and-spoke replication environment, the spokes
might or might not allow changes to the replicated database objects.

If the spokes do not allow changes, then they contain read-only replicas of the
database objects at the hub. This type of hub-and-spoke replication environment
typically has the following basic components:

® The hub has a capture process or synchronous capture to capture changes to the
replicated database objects.

¢ The hub has propagations that send the captured changes to each of the spokes.
* Each spoke has an apply process to apply changes from the hub.

¢ For the best performance, each capture process and apply process has its own
queue.

Figure 1-4 (page 1-7) shows a hub-and-spoke replication environment with read-
only spokes.

Figure 1-4 Hub-and-Spoke Replication Environment with Read-Only Spokes

If the spokes allow changes to the database objects, then typically the changes are
captured and sent back to the hub, and the hub replicates the changes with the other
spokes. This type of hub-and-spoke replication environment typically has the
following basic components:

¢ The hub has a capture process or synchronous capture to capture changes to the
replicated database objects.

® The hub has propagations that send the captured changes to each of the spokes.
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* Each spoke has a capture process or synchronous capture to capture changes to the
replicated database objects.

¢ Fach spoke has a propagation that sends changes made at the spoke back to the
hub.

* Each spoke has an apply process to apply changes from the hub and from the other
spokes.

¢ The hub has a separate apply process to apply changes from each spoke. A
different apply process must apply changes from each spoke.

e For the best performance, each capture process and apply process has its own
queue.

Figure 1-5 (page 1-8) shows a hub-and-spoke replication environment with read/
write spokes.

Figure 1-5 Hub-and-Spoke Replication Environment with Read/Write Spokes

Typically, in a hub-and-spoke replication environment that allows changes at spoke
databases, you should configure conflict resolution to keep the replicated database
objects synchronized. Some hub-and-spoke replication environments allow changes to
the replicated database objects at some spokes but not at others.

For example, an insurance company might use this configuration to share customer
data between its headquarters and local sales offices. A networked version of this
configuration can be especially useful in cases of limited connectivity between the end
spokes and the hub. Suppose local sales offices have direct connectivity to regional
offices, which in turn connect to headquarters, but the local offices have no direct
connectivity to headquarters. This type of networked routing can eliminate some
complexity that results when there are direct connections between all locations. The
hub-and-spoke configuration is also useful in data warehousing environments, where
detailed data is maintained at each store or spoke, and higher-level data can be shared
with the data warehouse or hub.
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You can configure a hub-and-spoke replication environment using the Setup Streams
Replication Wizard in Oracle Enterprise Manager Cloud Control or the configuration
procedures in the DBM5_STREAMS_ADMpackage.

See Also:

e "Example That Configures Hub-and-Spoke Replication (page 2-61)"

* Oracle Streams Conflict Resolution (page 9-1)

1.2.1.3 About N-Way Replication Environments

An n-way replication environment is one in which each database communicates
directly with each other database in the environment. The changes made to replicated
database objects at one database are captured and sent directly to each of the other
databases in the environment, where they are applied.

An n-way replication environment typically has the following basic components:

¢ Each database has one or more capture processes or synchronous captures to
capture changes to the replicated database objects.

* Each database has propagations that send the captured changes to each of the other
databases.

e Each database has apply processes that apply changes from each of the other
databases. A different apply process must apply changes from each source
database.

¢ For the best performance, each capture process and apply process has its own
queue.

Figure 1-6 (page 1-9) shows an n-way replication environment.

Figure 1-6 N-Way Replication Environment

You can configure an n-way replication environment by using the following Oracle-
supplied packages:

e DBMS_STREAMS_ADMcan perform most of the configuration actions, including
setting up queues, creating capture processes or synchronous captures, creating
propagations, creating apply processes, and configuring rules and rule sets for the
replication environment.
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e DBMS_CAPTURE_ADMcan start any capture processes you configured in the
replication environment.

e DBMS_APPLY_ADMcan configure apply processes, configure conflict resolution,
and start apply processes, as well as other configuration tasks.

An n-way configuration is frequently used by organizations that must provide
scalability and availability of data. Often, these applications use a "follow the sun"
model, with replicas located around the globe. For example, an organization might
have call centers in the United States, Europe, and Asia, each with a complete copy of
the customer data. Customer calls can be routed to the appropriate call center
depending on the time of day. Each call center has fast, local access to the data. If a site
becomes unavailable for any reason, then transactions can be routed to a surviving
location. This type of configuration can also be used to provide load balancing
between multiple locations.

Typically, in an n-way replication environment, you should configure conflict
resolution to keep the replicated database objects synchronized.

Configuring an n-way replication environment is beyond the scope of this guide. See
Oracle Streams Extended Examples for a detailed example that configures an n-way
replication environment.

See Also:

Oracle Streams Conflict Resolution (page 9-1)

1.2.2 Decide Whether to Configure Local or Downstream Capture for the Source

Database

Local capture means that a capture process runs on the source database. Downstream
capture means that a capture process runs on a database other than the source
database. The primary reason to use downstream capture is to reduce the load on the
source database, thereby improving its performance.

The database that captures changes made to the source database is called the capture
database. One of the following databases can be the capture database:

e Source database (local capture)
* Destination database (downstream capture)

¢ A third database (downstream capture)

Figure 1-7 (page 1-11) shows the role of the capture database.
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Figure 1-7 The Capture Database
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If the source database or a third database is the capture database, then a propagation
sends changes from the capture database to the destination database. If the destination
database is the capture database, then this propagation between databases is not
needed because the capture process and apply process use the same queue.

If you decide to configure a downstream capture process, then you must decide which
type of downstream capture process you want to configure. The following types are
available:

¢ A real-time downstream capture process configuration means that redo transport
services at the source database sends redo data to the downstream database, and a
remote file server process (RFS) at the downstream database receives the redo data
over the network and stores the redo data in the standby redo log.

* An archived-log downstream capture process configuration means that archived
redo log files from the source database are copied to the downstream database, and
the capture process captures changes in these archived redo log files. These log files
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can be transferred automatically using redo transport services, or they can be
transferred manually using a method such at FTP.

The advantage of real-time downstream capture over archived-log downstream
capture is that real-time downstream capture reduces the amount of time required to
capture changes made at the source database. The time is reduced because the real-
time downstream capture process does not need to wait for the redo log file to be
archived before it can capture changes from it. You can configure multiple real-time
downstream capture processes that captures changes from the same source database,
but you cannot configure real-time downstream capture for multiple source databases
at one downstream database.

The advantage of archived-log downstream capture over real-time downstream
capture is that archived-log downstream capture allows downstream capture
processes from multiple source databases at a downstream database. You can copy
redo log files from multiple source databases to a single downstream database and
configure multiple archived-log downstream capture processes to capture changes in
these redo log files.

If you decide to configure a real-time downstream capture process, then you must
complete the steps in "Configuring Log File Transfer to a Downstream Capture
Database (page 1-41)" and "Adding Standby Redo Logs for Real-Time Downstream
Capture (page 1-44)".

If you decide to configure an archived-log downstream capture process that uses
archived redo log files that were transferred to the downstream database
automatically by redo transport services, then you must complete the steps in
"Configuring Log File Transfer to a Downstream Capture Database (page 1-41)".

Note:

When the RMAN DUPLI CATE or CONVERT DATABASE command is used for
database instantiation with one of these procedures, the destination database
cannot be the capture database.

See Also:
® Oracle Streams Concepts and Administration for information about local
capture and downstream capture

* "Decide Whether Changes Are Allowed at One Database or at Multiple
Databases (page 1-12)"

® "Recovery Manager (RMAN) and Oracle Streams Instantiation
(page 8-21)"

1.2.3 Decide Whether Changes Are Allowed at One Database or at Multiple Databases

A replication environment can limit changes to a particular replicated database object
to one database only. In this case, the replicated database object is read /write at one
database and read-only at the other databases in the replication environment. Or, a
replication environment can allow changes to a replicated database object at two or
more databases.
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When two or more databases can change a replicated database object, conflicts are
possible. A conflict is a mismatch between the old values in an LCR and the expected
data in a table. Conflicts can occur in an Oracle Streams replication environment that
permits concurrent data manipulation language (DML) operations on the same data at
multiple databases. Conflicts typically result when two or more databases make
changes to the same row in a replicated table at nearly the same time. If conflicts are
not resolved, then they can result in inconsistent data at replica databases.

Typically, conflicts are possible in the following common types of replication
environments:

* Bi-directional replication in a two database environment where the replicated
database objects at both databases are read /write

e Hub-and-spoke replication where the replicated database objects are read /write at
the hub and at one or more spokes

¢ N-way replication where the replicated database objects are read /write at multiple
databases

"Decide Which Type of Replication Environment to Configure (page 1-5)" describes
these common types of replication environments in more detail.

Oracle Streams provides prebuilt conflict handlers to resolve conflicts automatically.
You can also build your own custom conflict handler to resolve data conflicts specific
to your business rules. Such a conflict handler can be part of a procedure DML handler
or an error handler.

If conflicts are possible in the replication environment you plan to configure, then plan
to create conflict handlers to resolve these conflicts.

See Also:

* "Configuring Network Connectivity and Database Links (page 1-23)"

e "Ensuring That Each Source Database Is In ARCHIVELOG Mode
(page 1-25)"

¢ Oracle Streams Conflict Resolution (page 9-1)

e "Decide Whether to Configure Local or Downstream Capture for the
Source Database (page 1-10)"

1.2.4 Decide Whether the Replication Environment Will Have Nonidentical Replicas

Oracle Streams replication supports sharing database objects that are not identical at
multiple databases. Different databases in the Oracle Streams environment can contain
replicated database objects with different structures. In Oracle Streams replication, a
rule-based transformation is any modification to a logical change record (LCR) that
results when a rule in a positive rule set evaluates to TRUE. You can configure rule-
based transformations during capture, propagation, or apply to make any necessary
changes to LCRs so that they can be applied at a destination database.

For example, a table at a source database can have the same data as a table at a
destination database, but some column names can be different. In this case, a rule-
based transformation can change the names of the columns in LCRs from the source
database so that they can be applied successfully at the destination database.
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There are two types of rule-based transformations: declarative and custom.
Declarative rule-based transformations cover a set of common transformation
scenarios for row LCRs, including renaming a schema, renaming a table, adding a
column, renaming a column, keeping a list of columns, and deleting a column. You
specify such a transformation using a procedure in the DBMS_STREAMS_ADMpackage.
Oracle Streams performs declarative transformations internally, without invoking PL/
SQL.

A custom rule-based transformation requires a user-defined PL/SQL function to
perform the transformation. Oracle Streams invokes the PL/SQL function to perform
the transformation. A custom rule-based transformation can modify captured LCRs,
persistent LCRs, or user messages. For example, a custom rule-based transformation
can change the data type of a particular column in an LCR. A custom rule-based
transformation must be defined as a PL/SQL function that takes an ANYDATA object as
input and returns an ANYDATA object.

Rule-based transformations can be done at any point in the Oracle Streams
information flow. That is, a capture process or a synchronous capture can perform a
rule-based transformation on a change when a rule in its positive rule set evaluates to
TRUE for the change. Similarly, a propagation or an apply process can perform a rule-
based transformation on an LCR when a rule in its positive rule set evaluates to TRUE
for the LCR.

If you plan to have nonidentical copies of database objects in your replication
environment, then plan to create rule-based transformations that will modify LCRs so
that they can be applied successfully at destination databases.

Note:

Throughout this document, "rule-based transformation" is used when the text
applies to both declarative and custom rule-based transformations. This
document distinguishes between the two types of rule-based transformations
when necessary.

See Also:

Oracle Streams Concepts and Administration for more information about rule-
based transformations

1.2.5 Decide Whether the Replication Environment Will Use Apply Handlers

When you use an apply handler, an apply process passes a message to either a
collection of SQL statements or a user-created PL/SQL procedure for processing.

The following types of apply handlers are possible:

¢ A statement DML handler uses a collection of SQL statement to process row logical
change records (row LCRs).

* A procedure DML handler uses a PL/SQL procedure to process row LCRs.
¢ A DDL handler uses a PL/SQL procedure to process DDL LCRs.

* A message handler uses a PL/SQL procedure to process user messages.
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® A precommit handlers uses a PL/SQL procedure to process the commit
information for a transaction.

* An error handler uses a PL/SQL procedure to process row LCRs that have caused
apply errors.

An apply handler can process a message in a customized way. For example, a handler
might audit the changes made to a table or enqueue an LCR into a queue after the
change in the LCR has been applied. An application can then process the re-enqueued
LCR. A handler might also be used to audit the changes made to a database.

If you must process LCRs in a customized way in your replication environment, then
decide which apply handlers you should use to accomplish your goals. Next, create
the PL/SQL procedures that will perform the custom processing and specify these
procedures as apply handlers when your environment is configured.

See Also:

Oracle Streams Concepts and Administration

1.2.6 Decide Whether to Maintain DDL Changes

Replication environments typically maintain data manipulation language (DML)
changes to the replicated database objects. DML changes include | NSERT, UPDATE,
DELETE, and LOB update operations. You must decide whether you want the
replication environment to maintain data definition language (DDL) changes as well.
Examples of statements that result in DDL changes are CREATE TABLE, ALTER TABLE,
ALTER TABLESPACE, and ALTER DATABASE.

Some Oracle Streams replication environments assume that the database objects are
the same at each database. In this case, maintaining DDL changes with Oracle Streams
makes it easy to keep the shared database objects synchronized. However, some
Oracle Streams replication environments require that shared database objects are
different at different databases. For example, a table can have a different name or
shape at two different databases. In these environments, rule-based transformations
and apply handlers can modify changes so that they can be shared between databases,
and you might not want to maintain DDL changes with Oracle Streams. In this case,
you should make DDL changes manually at each database that required them.

When replicating data definition language (DDL) changes, do not allow system-
generated names for constraints or indexes. Modifications to these database objects
will most likely fail at the destination database because the object names at the
different databases will not match. Also, storage clauses might cause problems if the
destination databases are not identical. If you decide not to replicate DDL in your
Oracle Streams environment, then any table structure changes must be performed
manually at each database in the environment.
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See Also:

* "Data Definition Language (DDL) Changes (page 2-13)"

¢ "Decide Whether the Replication Environment Will Have Nonidentical
Replicas (page 1-13)"

e Oracle Streams Concepts and Administration for more information about rule-
based transformations

1.2.7 Decide How to Configure the Replication Environment

There are three options for configuring an Oracle Streams replication environment:

® Run the Setup Streams Replication wizard to configure replication between two
databases. You can run the wizard multiple times to configure a replication
environment with more than two databases.

The wizard walks you through the process of configuring your replication
environment, but there are some limits to the types of replication environments
that can be configured with the wizard. For example, the wizard currently cannot
configure synchronous capture.

See "Configuring Replication Using the Setup Streams Replication Wizard
(page 2-1)" and the Oracle Enterprise Manager Cloud Control online help for
more information about the replication configuration wizards.

¢ Run a configuration procedure in the DBM5_STREAM5_ADMsupplied PL/SQL
package to configure replication between two databases. You can run the
procedure multiple times to configure a replication environment with more than
two databases.

The following procedures configure Oracle Streams replication:

— The MAI NTAI N_GLOBAL procedure configures an Oracle Streams environment
that replicates changes at the database level between two databases.

— The MAI NTAI N_SCHEMAS procedure configures an Oracle Streams environment
that replicates changes to specified schemas between two databases.

— The MAI NTAI N_SI MPLE_TTS procedure clones a simple tablespace from a
source database at a destination database and uses Oracle Streams to maintain
this tablespace at both databases.

— The MAI NTAI N_TABLES procedure configures an Oracle Streams environment
that replicates changes to specified tables between two databases.

— The MAI NTAI N_TTS procedure clones a set of tablespaces from a source
database at a destination database and uses Oracle Streams to maintain these
tablespaces at both databases.

These procedures configure multiple Oracle Streams components with a single
procedure call, and they automatically follow Oracle Streams best practices. They
are ideal for configuring one-way, bi-directional, and hub-and-spoke replication
environments.
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See "Configuring Replication Using the DBMS_STREAMS_ADM Package
(page 2-3)" and Oracle Database PL/SQL Packages and Types Reference for more
information about these procedures.

¢ Configure each Oracle Streams component separately. These components include
queues, capture processes, synchronous captures, propagations, and apply
processes. Choose this option if you plan to configure an n-way replication
environment, or if you plan to configure another type of replication environment
that cannot be configured with the wizards or configuration procedures.

See Flexible Oracle Streams Replication Configuration (page 3-1) for information
about configuring each component of a replication environment separately.

Your configuration options might be limited by the type of replication environment
you want to configure. See "Decide Which Type of Replication Environment to
Configure (page 1-5)".

Table 1-1 (page 1-17) lists the configuration options that are available for each type of
replication environment.

Table 1-1 Oracle Streams Replication Configuration Options

Type of Replication Environment

Configuration Options and Examples

One-way replication in a two
database replication environment

Setup Streams Replication Wizard in Oracle Enterprise Manager Cloud
Control. Examples:

"Tutorial: Configuring Two-Database Replication with Local Capture
Processes" in the Oracle Enterprise Manager Cloud Control online help
"Tutorial: Configuring Two-Database Replication with a Downstream
Capture Process" in the Oracle Enterprise Manager Cloud Control
online help

A configuration procedure in the DBM5_STREAMS_ADMsupplied PL/SQL
package. Examples:

"Configuring Two-Database Schema Replication with Local Capture
(page 2-25)"

"Configuring Two-Database Table Replication with Local Capture
(page 2-29)"

"Configuring Tablespace Replication with Downstream Capture at
Destination (page 2-35)"

"Configuring Schema Replication with Downstream Capture at
Destination (page 2-40)"

Configure each Oracle Streams component individually. Examples:

Oracle Streams Extended Examples
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Table 1-1 (Cont.) Oracle Streams Replication Configuration Options
. ___________________________________________________________________________________|

Type of Replication Environment  Configuration Options and Examples

Bi-directional replication in a two Setup Streams Replication Wizard in Oracle Enterprise Manager Cloud
database replication environment Control. Example:
e "Tutorial: Configuring Two-Database Replication with Local Capture
Processes" in the Oracle Enterprise Manager Cloud Control online help
A configuration procedure in the DBM5_STREAMS_ADMsupplied PL/SQL
package. Examples:
¢ "Configuring Two-Database Global Replication with Local Capture
(page 2-17)"
¢ "Configuring Two-Database Schema Replication with Local Capture
(page 2-25)"
¢ "Configuring Schema Replication with Downstream Capture at Third
Database (page 2-45)"
Configure each Oracle Streams component individually. Example:
¢ "Example That Configures Two-Database Replication with
Synchronous Captures (page 2-51)"

Hub-and-spoke replication with a A configuration procedure in the DBMS_STREAMS_ADMsupplied PL/SQL

read /write hub and read-only package.

spokes Configure each Oracle Streams component individually.

Hub-and-spoke replication with a Setup Streams Replication Wizard in Oracle Enterprise Manager Cloud
read/write hub and one or more Control. Example:

read/write spokes ¢ "Tutorial: Configuring Hub-and-Spoke Replication with Local Capture

Processes" in the Oracle Enterprise Manager Cloud Control online help
A configuration procedure in the DBMS_STREAMS_ADMsupplied PL/SQL
package. Example:
¢ "Example That Configures Hub-and-Spoke Replication (page 2-61)"
Configure each Oracle Streams component individually.

N-way replication with multiple Configure each Oracle Streams component individually. Example:

read/write databases *  Oracle Streams Extended Examples

Custom replication environment Configure each Oracle Streams component individually. See Flexible
Oracle Streams Replication Configuration (page 3-1) for instructions.
Examples:

®  Oracle Streams Extended Examples

Before configuring the replication environment, complete the tasks in "Tasks to
Complete Before Configuring Oracle Streams Replication (page 1-18)".

1.3 Tasks to Complete Before Configuring Oracle Streams Replication

The following sections describe tasks to complete before configuring Oracle Streams
replication:

¢ Configuring an Oracle Streams Administrator on All Databases (page 1-19)
¢ Configuring Network Connectivity and Database Links (page 1-23)
* Ensuring That Each Source Database Is In ARCHIVELOG Mode (page 1-25)

e Setting Initialization Parameters Relevant to Oracle Streams (page 1-25)
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* Configuring the Oracle Streams Pool (page 1-32)
* Specifying Supplemental Logging (page 1-35)
¢ Configuring Log File Transfer to a Downstream Capture Database (page 1-41)

* Adding Standby Redo Logs for Real-Time Downstream Capture (page 1-44)

1.3.1 Configuring an Oracle Streams Administrator on All Databases

To configure and manage an Oracle Streams environment, either create a new user
with the appropriate privileges or grant these privileges to an existing user. You
should not use the SYS or SYSTEMuser as an Oracle Streams administrator, and the
Oracle Streams administrator should not use the SYSTEMtablespace as its default
tablespace.

Typically, the user name for the Oracle Streams administrator is st r madmi n, but any
user with the proper privileges can be an Oracle Streams administrator. The examples
in this section use st r madmni n for the Oracle Streams administrator user name.

Create a separate tablespace for the Oracle Streams administrator at each participating
Oracle Streams database. This tablespace stores any objects created in the Oracle
Streams administrator schema, including any spillover of messages from the buffered
queues owned by the schema.

See Also:

The Oracle Enterprise Manager Cloud Control online help for instructions
about creating an Oracle Streams administrator using Oracle Enterprise
Manager Cloud Control

Complete the following steps to configure an Oracle Streams administrator at each
database in the environment that will use Oracle Streams:

1. In SQL*Plus, connect as an administrative user who can create users, grant
privileges, and create tablespaces. Remain connected as this administrative user
for all subsequent steps.

See Oracle Database Administrator’s Guide for information about connecting to a
database in SQL*Plus.

2. Either create a tablespace for the Oracle Streams administrator or use an existing
tablespace. For example, the following statement creates a new tablespace for the
Oracle Streams administrator:

CREATE TABLESPACE streans_ths DATAFILE '/usr/oracl e/ dbs/streans_tbs. dbf'
Sl ZE 25M REUSE AUTOEXTEND ON MAXSI ZE UNLI M TED;

3. Create a new user to act as the Oracle Streams administrator or use an existing
user. For example, to create a user named st r madni n and specify that this user
uses the st r eans_t bs tablespace, run the following statement:

CREATE USER st rmadnmi n | DENTI FI ED BY password
DEFAULT TABLESPACE streans_tbs
QUOTA UNLIM TED ON streans_tbs;
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Note:

Enter an appropriate password for the administrative user.

See Also:

Oracle Database Security Guide for guidelines for choosing passwords

4. Grant the Oracle Streams administrator DBA role:

GRANT DBA TO st rmadm n;

Note:

The DBArole is required for a user to create or alter capture processes,
synchronous captures, and apply processes. When the user does not need to
perform these tasks, DBA role can be revoked from the user.

5. Run the GRANT_ADM N_PRI VI LECE procedure in the DBMS_STREAMS_AUTH
package.

A user must have explicit EXECUTE privilege on a package to execute a
subprogram in the package inside of a user-created subprogram, and a user must
have explicit READ or SELECT privilege on a data dictionary view to query the
view inside of a user-created subprogram. These privileges cannot be through a
role. You can run the GRANT_ADM N_PRI VI LECE procedure to grant such
privileges to the Oracle Streams administrator, or you can grant them directly.

Depending on the parameter settings for the GRANT_ADM N_PRI VI LEGE
procedure, it either grants the privileges for an Oracle Streams administrator
directly, or it generates a script that you can edit and then run to grant these
privileges.

See Also:

Oracle Database PL/SQL Packages and Types Reference for more information
about this procedure

Use the GRANT_ADMIN_PRIVILEGE procedure to grant privileges directly:

Run the following procedure:

BEG N
DBMS_STREAMS_AUTH. GRANT_ADM N_PRI VI LEGE(
grantee => 'strmadnin',
grant_privileges => TRUE);
END;

/

Use the GRANT_ADMIN_PRIVILEGE procedure to generate a script:
Complete the following steps:

a. Use the SQL statement CREATE DI RECTORY to create a directory object for
the directory into which you want to generate the script. A directory object is
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similar to an alias for the directory. For example, to create a directory object
called st r ms_di r for the / usr/ admi n directory on your computer system,
run the following procedure:

CREATE DI RECTORY strns_dir AS '/usr/admin';
b. Runthe GRANT_ADM N_PRI VI LEGE procedure to generate a script named

grant _strms_privs. sql and place this script in the / usr/ admi n
directory on your computer system:

BEG N
DBMS_STREAMS_AUTH. GRANT_ADM N_PRI VI LEGE(
grantee => 'strmdmn',
grant _privileges => FALSE,
file_nanme => 'grant_strns_privs.sql",
directory_name =>'strns_dir');
END;

/

Notice that the gr ant _pri vi | eges parameter is set to FALSE so that the
procedure does not grant the privileges directly. Also, notice that the
directory object created in Step 5.a (page 1-20) is specified for the

di rect ory_name parameter.

c. Edit the generated script if necessary and save your changes.

d. Execute the script in SQL*Plus:

SET ECHO ON

SPOOL grant _strms_privs. out
@usr/adm n/grant _strms_privs. sql
SPOOL OFF

e. Check the spool file to ensure that all of the grants executed successfully. If
there are errors, then edit the script to correct the errors and rerun it.

6. If necessary, grant the following additional privileges:

¢ If you plan to use Oracle Enterprise Manager Cloud Control to manage
databases with Oracle Streams components, then configure the Oracle Streams
administrator to be an Oracle Enterprise Manager administrative user. Doing
so grants additional privileges required by Oracle Enterprise Manager Cloud
Control, such as the privileges required to run Oracle Enterprise Manager
Cloud Control jobs. See the Oracle Enterprise Manager Cloud Control online
help for information about creating Oracle Enterprise Manager administrative
users.

* Grant the privileges for a remote Oracle Streams administrator to perform
actions in the local database. Grant these privileges using the
GRANT_REMOTE_ADM N_ACCESS procedure in the DBM5_STREAMS_AUTH
package. Grant this privilege if a remote Oracle Streams administrator will use
a database link that connects to the local Oracle Streams administrator to
perform administrative actions. Specifically, grant these privileges if either of
the following conditions are true:

— You plan to configure a downstream capture process at a remote
downstream database that captures changes originating at the local source
database, and the downstream capture process will use a database link to
perform administrative actions at the source database.
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— You plan to configure an apply process at the local database and use a
remote Oracle Streams administrator to set the instantiation SCN values for
replicated database objects at the local database.

* If no apply user is specified for an apply process, then grant the Oracle Streams
administrator the necessary privileges to perform DML and DDL changes on
the apply objects owned by other users. If an apply user is specified, then the
apply user must have these privileges. These privileges can be granted directly
or through a role.

* Ifno apply user is specified for an apply process, then grant the Oracle Streams
administrator EXECUTE privilege on any PL/SQL subprogram owned by
another user that is executed by an Oracle Streams apply process. These
subprograms can be used in apply handlers or error handlers. If an apply user
is specified, then the apply user must have these privileges. These privileges
must be granted directly. They cannot be granted through a role.

* Grant the Oracle Streams administrator EXECUTE privilege on any PL/SQL
function owned by another user that is specified in a custom rule-based
transformation for a rule used by an Oracle Streams capture process,
synchronous capture, propagation, apply process, or messaging client. For a
capture process or synchronous capture, if a capture user is specified, then the
capture user must have these privileges. For an apply process, if an apply user
is specified, then the apply user must have these privileges. These privileges
must be granted directly. They cannot be granted through a role.

* Grant the Oracle Streams administrator privileges to alter database objects
where appropriate. For example, if the Oracle Streams administrator must
create a supplemental log group for a table in another schema, then the Oracle
Streams administrator must have the necessary privileges to alter the table.
These privileges can be granted directly or through a role.

* If the Oracle Streams administrator does not own the queue used by an Oracle
Streams capture process, synchronous capture, propagation, apply process, or
messaging client, and is not specified as the queue user for the queue when the
queue is created, then the Oracle Streams administrator must be configured as
a secure queue user of the queue if you want the Oracle Streams administrator
to be able to enqueue messages into or dequeue messages from the queue. The
Oracle Streams administrator might also need ENQUEUE or DEQUEUE privileges
on the queue, or both. See Oracle Streams Concepts and Administration for
information about managing queues.

* Grant the Oracle Streams administrator EXECUTE privilege on any object types
that the Oracle Streams administrator might need to access. These privileges
can be granted directly or through a role.

* If the Oracle Streams administrator will use Data Pump to perform export and
import operations on database objects in other schemas during an Oracle
Streams instantiation, then grant the EXP_FULL_DATABASE and
| MP_FULL_DATABASE roles to the Oracle Streams administrator.

¢ If Oracle Database Vault is installed, then the user who performs the following
actions must be granted the BECOVE USER system privilege:

— Creates or alters a capture process

— Creates or alters an apply process
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Granting the BECOVE USER system privilege to the user who performs these
actions is not required if Oracle Database Vault is not installed. You can revoke
the BECOVE USER system privilege from the user after the completing one of
these actions, if necessary.

7. Repeat all of the previous steps at each database in the environment that will use
Oracle Streams.

See Also:

e "Grant the Required Privileges to the Capture User (page 16-1)"

¢ "Grant Required Privileges to the Apply User (page 18-1)"

1.3.2 Configuring Network Connectivity and Database Links

If you plan to use Oracle Streams to share information between databases, then
configure network connectivity and database links between these databases:

® For Oracle databases, configure your network and Oracle Net so that the databases
can communicate with each other.

¢ For non-Oracle databases, configure an Oracle Database Gateway for
communication between the Oracle database and the non-Oracle database.

¢ If you plan to propagate messages from a source queue at a database to a
destination queue at another database, then create a private database link between
the database containing the source queue and the database containing the
destination queue. Each database link should use a CONNECT TOclause for the user
propagating messages between databases.

A database link from the source database to the destination database is always
required. The name of the database link must match the global name of the destination
database.

A database link from the destination database to the source database is required in any
of the following cases:

¢ The Oracle Streams replication environment will be bi-directional.
e A Data Pump network import will be performed during instantiation.

® The destination database is the capture database for downstream capture of source
database changes.

e The RMAN DUPLI CATE or CONVERT DATABASE command will be used for
database instantiation.

This database link is required because the POST_| NSTANTI ATI ON_SETUP
procedure with a non-NULL setting for the i nst anti at i on_scn parameter runs
the SET_CGLOBAL_I NSTANTI ATI ON_SCN procedure in the DBMS_APPLY_ADM
package at the destination database. The SET_GLOBAL_| NSTANTI ATl ON_SCN
procedure requires the database link. This database link must be created after the
RMAN instantiation and before running the POST_| NSTANTI ATl ON_SETUP
procedure.
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In each of these cases, the name of the database link must match the global name of the
source database.

If a third database is the capture database for downstream capture of source database
changes, then the following database links are also required:

* A database link is required from the third database to the source database. The
name of the database link must match the global name of the source database.

* A database link is required from the third database to the destination database. The
name of the database link must match the global name of the destination database.

Each database link should be created in the Oracle Streams administrator's schema.
For example, if the global name of the source database is dbs1. exanpl e. com the
global name of the destination database is dbs2. exanpl e. com and the Oracle
Streams administrator is St r madmi n at each database, then the following statement
creates the database link from the source database to the destination database:

CONNECT st rmadmi n@lbs1. exanpl e. com
Enter password: password

CREATE DATABASE LI NK dbs2. exanpl e. com CONNECT TO strmadnin
| DENTI FI ED BY password USI NG ' dbs2. exanpl e. coni ;

If a database link is required from the destination database to the source database,
then the following statement creates this database link:

CONNECT st r madmi n@lbs2. exanpl e. com
Enter password: password

CREATE DATABASE LI NK dbs1. exanpl e. com CONNECT TO strmadnin
| DENTI FI ED BY password USI NG ' dbsl. exanpl e. coni;

If a third database is the capture database, then a database link is required from the
third database to the source and destination databases. For example, if the third
database is dbs3. exanpl e. com then the following statements create the database
links from the third database to the source and destination databases:

CONNECT st r madmi n@lbs3. exanpl e. com
Enter password: password

CREATE DATABASE LI NK dbs1. exanpl e. com CONNECT TO strmadnin
| DENTI FI ED BY password USI NG ' dbsl. exanpl e. coni;

CREATE DATABASE LI NK dbs2. exanpl e. com CONNECT TO strnadnin
| DENTI FI ED BY password USI NG ' dbs2. exanpl e. coni ;

If an RMAN database instantiation is performed, then the database link at the source
database is copied to the destination database during instantiation. This copied
database link should be dropped at the destination database. In this case, if the
replication is bi-directional, and a database link from the destination database to the
source database is required, then this database link should be created after the
instantiation.
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See Also:

e Oracle Database Administrator’s Guide for more information about database
links

® Oracle Database Heterogeneous Connectivity User's Guide for information
about communication between an Oracle database and a non-Oracle
database

* "Decide Whether Changes Are Allowed at One Database or at Multiple
Databases (page 1-12)"

e "Decide Whether to Configure Local or Downstream Capture for the
Source Database (page 1-10)"

1.3.3 Ensuring That Each Source Database Is In ARCHIVELOG Mode

In an Oracle Streams replication environment, each source database that generates
changes that will be captured by a capture process must be in ARCHI VELOGmode. For
downstream capture processes, the downstream database also must run in

ARCHI VELOGmode if you plan to configure a real-time downstream capture process.
The downstream database does not need to run in ARCHI VELOGmode if you plan to
run only archived-log downstream capture processes on it.

If you are configuring Oracle Streams in an Oracle Real Application Clusters (Oracle
RAC) environment, then the archive log files of all threads from all instances must be
available to any instance running a capture process. This requirement pertains to both
local and downstream capture processes.

Note:

Synchronous capture does not require ARCH VELOGmode.

See Also:

® Oracle Database Administrator’s Guide for instructions about running a
database in ARCHI VELOG mode

* "Decide Whether Changes Are Allowed at One Database or at Multiple
Databases (page 1-12)"

e "Decide Whether to Configure Local or Downstream Capture for the
Source Database (page 1-10)"

1.3.4 Setting Initialization Parameters Relevant to Oracle Streams

Some initialization parameters are important for the configuration, operation,
reliability, and performance of an Oracle Streams environment. Set these parameters
appropriately for your Oracle Streams environment.

Table 1-2 (page 1-26) describes the initialization parameters that are relevant to
Oracle Streams. This table specifies whether each parameter is modifiable. A
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modifiable initialization parameter can be modified using the ALTER SYSTEM
statement while an instance is running. Some modifiable parameters can also be
modified for a single session using the ALTER SESSI ON statement.

Table 1-2 Initialization Parameters Relevant to Oracle Streams

L __________________________________________________________________________________________|
Parameter Values Description
GLOBAL_NAMES Default: f al se Specifies whether a database link is

LOG_ARCHI VE_CONFI G

LOG_ARCHI VE_DEST n
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Range:trueorfal se
Modifiable?: Yes

Default:' SEND, RECEI VE,

NODG_CONFI G
Range: Values:
¢ SEND

¢ NOSEND

* RECEI VE

e NORECEHI VE
¢ DG CONFIG

e NODG_CONFI G
Modifiable?: Yes

Default: None
Range: None
Modifiable?: Yes

required to have the same name as the
database to which it connects.

To use Oracle Streams to share
information between databases, set
this parameter to t r ue at each
database that is participating in your
Oracle Streams environment.

Enables or disables the sending of redo
logs to remote destinations and the
receipt of remote redo logs, and
specifies the unique database names
(DB_UNI QUE_NAME) for each database
in the Data Guard configuration

To use downstream capture and copy
the redo data to the downstream
database using redo transport services,
specify the DB_UNI QUE_NAME of the
source database and the downstream
database using the DG_CONFI G
attribute. This parameter must be set at
both the source database and the
downstream database.

Defines up to 31 log archive
destinations, wherenis 1, 2, 3, ... 31.

To use downstream capture and copy
the redo data to the downstream
database using redo transport services,
at least one log archive destination
must be set at the site running the
downstream capture process.
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Table 1-2 (Cont.) Initialization Parameters Relevant to Oracle Streams
]

Parameter

Values

Description

LOG_ARCHI VE_DEST_STATE_n

LOG_BUFFER

MEMORY_MAX_TARGET

MVEMORY_TARGET

Default: enabl e

Range: One of the following:

e alternate
e defer

e enable
Modifiable?: Yes

Default: 5 MB to 32 MB
depending on configuration

Range: Operating system-
dependent
Modifiable?: No

Default: 0

Range: O to the physical memory
size available to Oracle Database

Modifiable?: No

Default: 0
Range: 152 MB to

MEMORY_MAX_TARGET setting

Modifiable?: Yes

Specifies the availability state of the
corresponding destination. The
parameter suffix (1 through 31)
specifies one of the corresponding
LOG_ARCHI VE_DEST _n destination
parameters.

To use downstream capture and copy
the redo data to the downstream
database using redo transport services,
ensure that the destination that
corresponds to the

LOG_ARCHI VE_DEST_n destination
for the downstream database is set to
enabl e.

Specifies the amount of memory (in
bytes) that Oracle uses when buffering
redo entries to a redo log file. Redo log
entries contain a record of the changes
that have been made to the database
block buffers.

If an Oracle Streams capture process is
running on the database, then set this
parameter properly so that the capture
process reads redo log records from
the redo log buffer rather than from
the hard disk.

Specifies the maximum systemwide
usable memory for an Oracle database.

If the MEMORY_TARGET parameter is
set to a nonzero value, then set this
parameter to a large nonzero value if
you must specify the maximum
memory usage of the Oracle database.

See Also: "Configuring the Oracle
Streams Pool (page 1-32)"

Specifies the systemwide usable
memory for an Oracle database.

Oracle recommends enabling the
autotuning of the memory usage of an
Oracle database by setting
MEMORY_TARGET to a large nonzero
value (if this parameter is supported
on your platform).

See Also: "Configuring the Oracle
Streams Pool (page 1-32)"
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Table 1-2 (Cont.) Initialization Parameters Relevant to Oracle Streams
]

Parameter Values

Description

OPEN_LI NKS Default: 4
Range: 0 to 255
Modifiable?: No

PROCESSES Default: 100

Range: 6 to operating system-
dependent

Modifiable?: No

SESSI ONS Default: Derived from:
(1.5 * PROCESSES) + 22
Range: 1 to 23!
Modifiable?: No

SGA MAX_SI ZE Default: Initial size of SGA at
startup

Range: 0 to operating system-
dependent

Modifiable?: No
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Specifies the maximum number of
concurrent open connections to remote
databases in one session. These
connections include database links,
plus external procedures and
cartridges, each of which uses a
separate process.

In an Oracle Streams environment,
ensure that this parameter is set to the
default value of 4 or higher.

Specifies the maximum number of
operating system user processes that
can simultaneously connect to Oracle.

Ensure that the value of this parameter
allows for all background processes,
such as locks and slave processes. In
Oracle Streams, capture processes,
apply processes, XStream inbound
servers, and XStream outbound
servers use background processes.
Propagations use background
processes in combined capture and
apply configurations. Propagations use
Oracle Scheduler slave processes in
configurations that do not use
combined capture and apply.

Specifies the maximum number of
sessions that can be created in the
system.

To run one or more capture processes,
apply processes, XStream outbound
servers, or XStream inbound servers in
a database, you might need to increase
the size of this parameter. Each
background process in a database
requires a session.

Specifies the maximum size of System
Global Area (SGA) for the lifetime of a
database instance.

If the SGA_TARGET parameter is set to
a nonzero value, then set this
parameter to a large nonzero value if
you must specify the SGA size.

See Also: "Configuring the Oracle
Streams Pool (page 1-32)"
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Table 1-2 (Cont.) Initialization Parameters Relevant to Oracle Streams

Parameter

Values

Description

SGA_TARGET

SHARED POOL_SI ZE

Default: 0 (SGA autotuning is
disabled)

Range: 64 MB to operating
system-dependent

Modifiable?: Yes

Default:

When SGA_TARGET is set to a
nonzero value: If the parameter
is not specified, then the default
is O (internally determined by
Oracle Database). If the
parameter is specified, then the
user-specified value indicates a
minimum value for the shared
memory pool.

When SGA_TARGET is not set
(32-bit platforms): 64 MB,
rounded up to the nearest
granule size. When SGA_TARGET
is not set (64-bit platforms): 128
MB, rounded up to the nearest
granule size.

Range: The granule size to
operating system-dependent

Modifiable?: Yes

Specifies the total size of all System
Global Area (SGA) components.

If MEMORY_MAX_TARGET and
MEMORY_TARGET are set to 0 (zero),
then Oracle recommends enabling the
autotuning of SGA memory by setting
SGA_TARGET to a large nonzero value.

If this parameter is set to a nonzero
value, then the size of the Oracle
Streams pool is managed by
Automatic Shared Memory
Management.

See Also: "Configuring the Oracle
Streams Pool (page 1-32)"

Specifies (in bytes) the size of the
shared pool. The shared pool contains
shared cursors, stored procedures,
control structures, and other
structures.

If the MEMORY_VAX_TARGET,
MEMORY_TARGET, SGA_TARGET, and
STREAMS_POOL_SI ZE initialization
parameters are set to zero, then Oracle
Streams transfers an amount equal to
10% of the shared pool from the buffer
cache to the Oracle Streams pool.

See Also:"Configuring the Oracle
Streams Pool (page 1-32)"
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Table 1-2 (Cont.) Initialization Parameters Relevant to Oracle Streams
]

Parameter Values Description

STREAMS_POOL_SI ZE Default: 0 Specifies (in bytes) the size of the
Oracle Streams pool. The Oracle
Streams pool contains buffered queue
messages. In addition, the Oracle
Streams pool is used for internal

Range: 0 to operating system-
dependent limit

Modifiable?: Yes

communications during parallel
capture and apply.

If the MEMORY_TARGET or
MEMORY_MAX_TARGET initialization
parameter is set to a nonzero value,
then the Oracle Streams pool size is set
by Automatic Memory Management,
and STREAMS_POOL _SI ZE specifies
the minimum size.

If the SGA_TARCET initialization
parameter is set to a nonzero value,
then the Oracle Streams pool size is set
by Automatic Shared Memory
Management, and

STREAMS_POCOL_SI ZE specifies the
minimum size.

This parameter is modifiable. If this
parameter is reduced to zero when an
instance is running, then Oracle
Streams processes and jobs might not
run.

Ensure that there is enough memory to
accommodate the Oracle Streams
components. The following are the
minimum requirements:

* 15 MB for each capture process
parallelism

e 250 MB or more for each buffered
queue. The buffered queue is
where the buffered messages are
stored.

¢ 1 MB for each apply process
parallelism

e 1 MB for each XStream outbound
server

* 1 MB for each XStream inbound
server parallelism

For example, if parallelism is set to 3

for a capture process, then at least 45

MB is required for the capture process.

If a database has two buffered queues,

then at least 20 MB is required for the

buffered queues. If parallelism is set to
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Table 1-2 (Cont.) Initialization Parameters Relevant to Oracle Streams

Parameter

Values

Description

TI MED_STATI STI CS

UNDO_RETENTI ON

Default:

If STATI STI CS_LEVEL is set to
TYPI CAL or ALL, thentrue

If STATI STI CS_LEVEL is set to
BASI C, thenf al se

The default for
STATI STI CS_LEVEL is
TYPI CAL.

Range:trueorfal se
Modifiable?: Yes

Default: 900
Range: 0 to 231 - 1
Modifiable?: Yes

4 for an apply process, then at least 4
MB is required for the apply process.

You can use the V
$STREAMS_POOL_ADVI CE dynamic
performance view to determine an
appropriate setting for this parameter.

See Also: "Configuring the Oracle
Streams Pool (page 1-32)"

Specifies whether statistics related to
time are collected.

To collect elapsed time statistics in the
dynamic performance views related to
Oracle Streams, set this parameter to

t r ue. The views that include elapsed
time statistics include: V
$STREAMS_CAPTURE, V
$STREAMS_APPLY_COORDI NATOR, V
$STREAMS_APPLY_READER, V
$STREAMS_APPLY_SERVER.

Specifies (in seconds) the amount of
committed undo information to retain
in the database.

For a database running one or more
capture processes, ensure that this
parameter is set to specify an adequate
undo retention period.

If you run one or more capture
processes and you are unsure about
the proper setting, then try setting this
parameter to at least 3600. If you
encounter "snapshot too old" errors,
then increase the setting for this
parameter until these errors cease.
Ensure that the undo tablespace has
enough space to accommodate the
UNDO_RETENTI ON setting.
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See Also:

® Oracle Database Reference for more information about these initialization
parameters

® Oracle Data Guard Concepts and Administration for more information about
the LOG_ARCHI VE_DEST_n parameter

e Qracle Database Administrator’s Guide for more information about the
UNDO_RETENTI ON parameter

e QOracle Database XStream Guide

1.3.5 Configuring the Oracle Streams Pool

The Oracle Streams pool is a portion of memory in the System Global Area (SGA) that
is used by Oracle Streams. The Oracle Streams pool stores buffered queue messages in
memory, and it provides memory for capture processes, apply processes, XStream
outbound servers, and XStream inbound servers. The Oracle Streams pool always
stores LCRs captured by a capture process, and it stores LCRs and messages that are
enqueued into a buffered queue by applications.

The Oracle Streams pool is initialized the first time any one of the following actions
occurs in a database:

* Messages are enqueued into a buffered queue.

Oracle Streams components manipulate messages in a buffered queue. These
components include capture processes, propagations, apply processes, XStream
outbound servers, and XStream inbound servers. Also, Data Pump export and
import operations initialize the Oracle Streams pool because these operations use
buffered queues.

* Messages are dequeued from a persistent queue in a configuration that does not
use Oracle Real Application Clusters (Oracle RAC).

The Oracle Streams pool is used to optimize dequeue operations from persistent
queues. The Oracle Streams pool is not used to optimize dequeue operations from
persistent queues in an Oracle RAC configuration.

® A capture process is started.

* A propagation is created.

¢ Anapply process is started.

* An XStream outbound server is started.

* An XStream inbound server is started.

The size of the Oracle Streams pool is determined in one of the following ways:

* Using Automatic Memory Management to Set the Oracle Streams Pool Size
(page 1-33)

¢ Using Automatic Shared Memory Management to Set the Oracle Streams Pool Size
(page 1-34)
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¢ Setting the Oracle Streams Pool Size Manually (page 1-34)

* Using the Default Setting for the Oracle Streams Pool Size (page 1-34)

Note:

If the Oracle Streams pool cannot be initialized, then an ORA- 00832 error is
returned. If this happens, then first ensure that there is enough space in the
SGA for the Oracle Streams pool. If necessary, reset the SGA_MAX_SI ZE
initialization parameter to increase the SGA size. Next, set one or more of the
following initialization parameters: MEMORY_TARGET, MEMORY_MAX_TARGET,
SGA_TARGET, and STREAMS_POOL_SI ZE.

See Also:

® '"Setting Initialization Parameters Relevant to Oracle Streams (page 1-25)"
® Oracle Streams Concepts and Administration

e Oracle Database XStream Guide

1.3.5.1 Using Automatic Memory Management to Set the Oracle Streams Pool Size

The Automatic Memory Management feature automatically manages the size of the
Oracle Streams pool when the MEMORY_TARCGET or MEMORY_MAX_TARGET
initialization parameter is set to a nonzero value. When you use Automatic Memory
Management, you can still set the following initialization parameters:

e If the SGA TARGCET initialization parameter also is set to a nonzero value, then
Automatic Memory Management uses this value as a minimum for the system
global area (SGA).

e [If the STREAMS5_POOL_SI ZE initialization parameter also is set to a nonzero value,
then Automatic Memory Management uses this value as a minimum for the Oracle
Streams pool.

The current memory allocated to Oracle Streams pool by Automatic Memory
Management can be viewed by querying the VEMEMORY_DYNAM C_COVPONENTS
view.

Note:

Currently, the MEMORY_TARGET and MEMORY_MAX_TARGET initialization
parameters are not supported on some platforms.

See Also:

e QOracle Database Administrator’s Guide

® Oracle Database Reference
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1.3.5.2 Using Automatic Shared Memory Management to Set the Oracle Streams Pool
Size

The Automatic Shared Memory Management feature automatically manages the size
of the Oracle Streams pool when the following conditions are met:

e The MEMORY_TARGET and MEMORY_MAX_TARCET initialization parameters are
both set to O (zero).

* SGA TARGET initialization parameter is set to a nonzero value.

If you are using Automatic Shared Memory Management and the

STREAMS_POOL_SI ZE initialization parameter also is set to a nonzero value, then
Automatic Shared Memory Management uses this value as a minimum for the Oracle
Streams pool. You can set a minimum size if your environment needs a minimum
amount of memory in the Oracle Streams pool to function properly. The current
memory allocated to Oracle Streams pool by Automatic Shared Memory Management
can be viewed by querying the V$SGA DYNAM C_COMPONENTS view.

See Also:

e QOracle Database Administrator’s Guide

® Oracle Database Reference

1.3.5.3 Setting the Oracle Streams Pool Size Manually

The Oracle Streams pool size is the value specified by the STREAMS_POOL_S| ZE
parameter, in bytes, if the following conditions are met.

e The MEMORY_TARGET, MEMORY_MAX_ TARGET, and SGA TARGCET initialization
parameters are all set to O (zero).

e The STREAM5_PQOCOL_SI ZE initialization parameter is set to a nonzero value.

If you plan to set the Oracle Streams pool size manually, then you can use the V
$STREAMS_POOL_ADVI CE dynamic performance view to determine an appropriate
setting for the STREAM5_POOL _SI ZE initialization parameter.

See Also:

Oracle Streams Concepts and Administration

1.3.5.4 Using the Default Setting for the Oracle Streams Pool Size

The Oracle Streams pool size is set by default if all of the following parameters are set
to O (zero): MEMORY_TARGET, MEMORY_VAX_TARGET, SGA_TARGCET, and
STREAM5_PQOOL_SI ZE. When the Oracle Streams pool size is set by default, the first
use of Oracle Streams in a database transfers an amount of memory equal to 10% of
the shared pool from the buffer cache to the Oracle Streams pool. The buffer cache is
set by the DB_CACHE_SI ZE initialization parameter, and the shared pool size is set by
the SHARED_PQOCL _SI ZE initialization parameter.
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For example, consider the following configuration in a database before Oracle Streams
is used for the first time:

e DB CACHE_SI ZE is set to 100 MB.
e SHARED POCL_SI ZE is set to 80 MB.

e MEMORY_TARGET, MEMORY_NMAX_TARGET, SGA_TARGET, and
STREAMS_PQOOL_SI ZE are all set to zero.

Given this configuration, the amount of memory allocated after Oracle Streams is used
for the first time is the following:

¢ The buffer cache has 92 MB.
® The shared pool has 80 MB.

® The Oracle Streams pool has 8 MB.

See Also:

"Setting Initialization Parameters Relevant to Oracle Streams (page 1-25)" for
more information about the STREAM5S_POOL_SI| ZE initialization parameter

1.3.6 Specifying Supplemental Logging

When you use a capture process to capture changes, supplemental logging must be
specified for certain columns at a source database for changes to the columns to be
applied successfully at a destination database. Supplemental logging places additional
information in the redo log for these columns. A capture process captures this
additional information and places it in logical change records (LCRs), and an apply
process might need this additional information to apply changes properly.

This section contains these topics:

* Required Supplemental Logging in an Oracle Streams Replication Environment
(page 1-36)

¢ Specifying Table Supplemental Logging Using Unconditional Log Groups
(page 1-37)

® Specifying Table Supplemental Logging Using Conditional Log Groups
(page 1-38)

¢ Dropping a Supplemental Log Group (page 1-39)
® Specifying Database Supplemental Logging of Key Columns (page 1-39)
¢ Dropping Database Supplemental Logging of Key Columns (page 1-40)

® Procedures That Automatically Specify Supplemental Logging (page 1-40)

Note:

Supplemental logging is not required when synchronous capture is used to
capture changes to database objects.
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See Also:

Oracle Streams Concepts and Administration for queries that show supplemental
logging specifications

1.3.6.1 Required Supplemental Logging in an Oracle Streams Replication
Environment

There are two types of supplemental logging: database supplemental logging and
table supplemental logging. Database supplemental logging specifies supplemental
logging for an entire database, while table supplemental logging enables you to
specify log groups for supplemental logging of a particular table. If you use table
supplemental logging, then you can choose between two types of log groups:
unconditional log groups and conditional log groups.

Unconditional log groups log the before images of specified columns when the table
is changed, regardless of whether the change affected any of the specified columns.
Unconditional log groups are sometimes referred to as "always log groups.”
Conditional log groups log the before images of all specified columns only if at least
one of the columns in the log group is changed.

Supplementing logging at the database level, unconditional log groups at the table
level, and conditional log groups at the table level determine which old values are
logged for a change.

If you plan to use one or more apply processes to apply LCRs captured by a capture
process, then you must enable supplemental logging at the source database for the
following types of columns in tables at the destination database:

* Any columns at the source database that are used in a primary key in tables for
which changes are applied at a destination database must be unconditionally
logged in a log group or by database supplemental logging of primary key
columns.

o If the parallelism of any apply process that will apply the changes is greater than 1,
then any unique constraint column at a destination database that comes from
multiple columns at the source database must be conditionally logged.
Supplemental logging does not need to be specified if a unique constraint column
comes from a single column at the source database.

e [f the parallelism of any apply process that will apply the changes is greater than 1,
then any foreign key column at a destination database that comes from multiple
columns at the source database must be conditionally logged. Supplemental
logging does not need to be specified if the foreign key column comes from a single
column at the source database.

o If the parallelism of any apply process that will apply the changes is greater than 1,
then any bitmap index column at a destination database that comes from multiple
columns at the source database must be conditionally logged. Supplemental
logging does not need to be specified if the bitmap index column comes from a
single column at the source database.

* Any columns at the source database that are used as substitute key columns for an
apply process at a destination database must be unconditionally logged. You
specify substitute key columns for a table using the SET_KEY_COLUMNS procedure
in the DBM5_APPLY_ADMpackage.
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® The columns specified in a column list for conflict resolution during apply must be
conditionally logged if multiple columns at the source database are used in the
column list at the destination database.

* Any columns at the source database that are used by a statement DML handler,
change handler, procedure DML handler, or error handler at a destination database
must be unconditionally logged.

¢ Any columns at the source database that are used by a rule or a rule-based
transformation must be unconditionally logged.

* Any columns at the source database that are specified in a value dependency
virtual dependency definition at a destination database must be unconditionally
logged.

* If you specify row subsetting for a table at a destination database, then any
columns at the source database that are in the destination table or columns at the
source database that are in the subset condition must be unconditionally logged.
You specify a row subsetting condition for an apply process using the
dm _condi ti on parameter in the ADD SUBSET_RULES procedure in the
DBMS_STREAMS_ADMpackage.

If you do not use supplemental logging for these types of columns at a source
database, then changes involving these columns might not apply properly at a
destination database.

Note:

Columns of the following data types cannot be part of a supplemental log
group: LOB, LONG LONG RAW user-defined types (including object types,
REFs, varrays, nested tables), and Oracle-supplied types (including Any types,
XML types, spatial types, and media types).

See Also:

¢ "Column Lists (page 9-9)"

¢ "Decide Whether the Replication Environment Will Have Nonidentical
Replicas (page 1-13)" for information about rule-based transformations

* "Decide Whether the Replication Environment Will Use Apply Handlers
(page 1-14)"

® Oracle Database SQL Language Reference for more information about data
types

1.3.6.2 Specifying Table Supplemental Logging Using Unconditional Log Groups

The following sections describe creating an unconditional supplemental log group:

e Specifying an Unconditional Supplemental Log Group for Primary Key Column(s)
(page 1-38)

® Specifying an Unconditional Supplemental Log Group for All Table Columns
(page 1-38)
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® Specifying an Unconditional Supplemental Log Group that Includes Selected
Columns (page 1-38)
1.3.6.2.1 Specifying an Unconditional Supplemental Log Group for Primary Key Column(s)

To specify an unconditional supplemental log group that only includes the primary
key column(s) for a table, use an ALTER TABLE statement with the PRI MARY KEY
option in the ADD SUPPLEMENTAL LOGDATA clause.

For example, the following statement adds the primary key column of the
hr. regi ons table to an unconditional log group:

ALTER TABLE hr.regions ADD SUPPLEMENTAL LOG DATA (PRI MARY KEY) COLUWNS;
The log group has a system-generated name.

1.3.6.2.2 Specifying an Unconditional Supplemental Log Group for All Table Columns

To specify an unconditional supplemental log group that includes all of the columns
in a table, use an ALTER TABLE statement with the ALL option in the ADD
SUPPLEMENTAL LOGDATA clause.

For example, the following statement adds all of the columns in the hr . r egi ons
table to an unconditional log group:

ALTER TABLE hr.regi ons ADD SUPPLEMENTAL LOG DATA (ALL) COLUMNS;
The log group has a system-generated name.

1.3.6.2.3 Specifying an Unconditional Supplemental Log Group that Includes Selected Columns

To specify an unconditional supplemental log group that contains columns that you
select, use an ALTER TABLE statement with the ALWAYS specification for the ADD
SUPPLEMENTAL LOG GROUP clause.These log groups can include key columns,

if necessary.

For example, the following statement adds the depar t nent _i d column and the
manager _i d column of the hr . depar t ment s table to an unconditional log group
named | og_group_dep_pk:

ALTER TABLE hr. departnents ADD SUPPLEMENTAL LOG GROUP | og_group_dep_pk
(departnent _id, manager_id) ALWAYS,

The ALWAYS specification makes this log group an unconditional log group.
1.3.6.3 Specifying Table Supplemental Logging Using Conditional Log Groups
The following sections describe creating a conditional log group:

® Specifying a Conditional Log Group Using the ADD SUPPLEMENTAL LOG
DATA Clause (page 1-38)

¢ Specifying a Conditional Log Group Using the ADD SUPPLEMENTAL LOG
GROUP Clause (page 1-39)

1.3.6.3.1 Specifying a Conditional Log Group Using the ADD SUPPLEMENTAL LOG DATA Clause

You can use the following options in the ADD SUPPLEMENTAL LOG DATA clause of an
ALTER TABLE statement:

¢ The FOREI GNKEY option creates a conditional log group that includes the foreign
key column(s) in the table.
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* The UNI QUE option creates a conditional log group that includes the unique key
column(s) and bitmap index column(s) in the table.

If you specify multiple options in a single ALTER TABLE statement, then a separate
conditional log group is created for each option.

For example, the following statement creates two conditional log groups:

ALTER TABLE hr. enpl oyees ADD SUPPLEMENTAL LOG DATA
(UNI QUE, FOREI GN KEY) COLUWNS;

One conditional log group includes the unique key columns and bitmap index
columns for the table, and the other conditional log group includes the foreign key
columns for the table. Both log groups have a system-generated name.

Note:

Specifying the UNI QUE option does not enable supplemental logging of
bitmap join index columns.

1.3.6.3.2 Specifying a Conditional Log Group Using the ADD SUPPLEMENTAL LOG GROUP
Clause

To specify a conditional supplemental log group that includes any columns you
choose to add, you can use the ADD SUPPLEMENTAL LOG GROUP clause in the ALTER
TABLE statement. To make the log group conditional, do not include the ALWAYS
specification.

For example, suppose the mi n_sal ary and max_sal ary columns in the hr . j obs
table are included in a column list for conflict resolution at a destination database. The
following statement adds the m n_sal ary and max_sal ary columns to a
conditional log group named | 0og_group_j obs_cr:

ALTER TABLE hr.jobs ADD SUPPLEMENTAL LOG GROUP | og_group_j obs_cr
(mn_salary, max_salary);

1.3.6.4 Dropping a Supplemental Log Group

To drop a conditional or unconditional supplemental log group, use the DROP
SUPPLEMENTAL LOG GROUP clause in the ALTER TABLE statement. For example, to
drop a supplemental log group named | og_gr oup_j obs_cr, run the following
statement:

ALTER TABLE hr.jobs DROP SUPPLEMENTAL LOG GROUP | og_group_j obs_cr;

1.3.6.5 Specifying Database Supplemental Logging of Key Columns

You have the option of specifying supplemental logging for all primary key, unique
key, bitmap index, and foreign key columns in a source database. You might choose
this option if you configure a capture process to capture changes to an entire database.
To specify supplemental logging for all primary key, unique key, bitmap index, and
foreign key columns in a source database, issue the following SQL statement:

ALTER DATABASE ADD SUPPLEMENTAL LOG DATA
(PRI MARY KEY, UN QUE, FOREIGN KEY) COLUWNS;

If your primary key, unique key, bitmap index, and foreign key columns are the same
at all source and destination databases, then running this command at the source
database provides the supplemental logging needed for primary key, unique key,
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bitmap index, and foreign key columns at all destination databases. When you specify
the PRI MARY KEY option, all columns of a row's primary key are placed in the redo log
file any time the table is modified (unconditional logging). When you specify the

UNI QUE option, any columns in a row's unique key and bitmap index are placed in the
redo log file if any column belonging to the unique key or bitmap index is modified
(conditional logging). When you specify the FOREI GN KEY option, all columns of a
row's foreign key are placed in the redo log file if any column belonging to the foreign
key is modified (conditional logging).

You can omit one or more of these options. For example, if you do not want to
supplementally log all of the foreign key columns in the database, then you can omit
the FOREI GNKEY option, as in the following example:

ALTER DATABASE ADD SUPPLEMENTAL LOG DATA
(PRI MARY KEY, UNIQUE) COLUWNS;

In addition to PRI MARY KEY, UNI QUE, and FOREI GNKEY, you can also use the ALL
option. The ALL option specifies that, when a row is changed, all the columns of that
row (except for LOB, LONG, LONG RAW user-defined type, and Oracle-supplied type
columns) are placed in the redo log file (unconditional logging).

Supplemental logging statements are cumulative. If you issue two consecutive ALTER
DATABASE ADD SUPPLEMENTAL LOGDATA statements, each with a different
identification key, then both keys are supplementally logged.

Note:

Specifying the UNI QUE option does not enable supplemental logging of
bitmap join index columns.

See Also:

Oracle Database SQL Language Reference for information about data types

1.3.6.6 Dropping Database Supplemental Logging of Key Columns

To drop supplemental logging for all primary key, unique key, bitmap index, and
foreign key columns in a source database, issue the ALTER DATABASE DROP
SUPPLEMENTAL LOG DATA statement. To drop database supplemental logging for all
primary key, unique key, bitmap index, and foreign key columns, issue the following
SQL statement:

ALTER DATABASE DROP SUPPLEMENTAL LOG DATA
(PRI MARY KEY, UNI QUE, FOREIGN KEY) COLUWNS;

Note:

Dropping database supplemental logging of key columns does not affect any
existing table-level supplemental log groups.

1.3.6.7 Procedures That Automatically Specify Supplemental Logging

The following procedures in the DBMS_CAPTURE_ADMpackage automatically specify
supplemental logging:
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e BU LD
e PREPARE_GLOBAL_| NSTANTI ATl ON
e PREPARE_SCHEMA | NSTANTI ATl ON

e PREPARE_TABLE_ | NSTANTI ATI ON

The BUI LD procedure automatically specifies database supplemental logging by
running the ALTER DATABASE ADD SUPPLEMENTAL L OG DATA statement. In most
cases, the BUI LD procedure is run automatically when a capture process is created.

The PREPARE_GLOBAL _| NSTANTI ATI ON, PREPARE_SCHEMA_| NSTANTI ATI ON, and
PREPARE_TABLE_| NSTANTI ATl ON procedures automatically specify supplemental
logging of the primary key, unique key, bitmap index, and foreign key columns in the
tables prepared for instantiation.

Certain procedures in the DBMS_STREAMS_ADMpackage automatically run a
procedure listed previously. See "DBMS_STREAMS_ADM Package Procedures
Automatically Prepare Objects (page 8-4)" for information.

See Also:

Oracle Database PL/SQL Packages and Types Reference for more information
about these procedures

1.3.7 Configuring Log File Transfer to a Downstream Capture Database

If you decided to use a local capture process at the source database, then log file
transfer is not required. However, if you decided to use downstream capture that uses
redo transport services to transfer archived redo log files to the downstream database
automatically, then configure log file transfer from the source database to the capture
database before configuring the replication environment. See "Decide Whether to
Configure Local or Downstream Capture for the Source Database (page 1-10)" for
information about the decision.

You must complete the steps in this section if you plan to configure downstream
capture using either of the following methods:

* Running a configuration procedure in the DBMS_STREAMS_ADMsupplied PL/SQL
package to configure replication between two databases

* Configuring each Oracle Streams component separately
See "Decide How to Configure the Replication Environment (page 1-16)" for
information about these methods.

Tip:

You can use Oracle Enterprise Manager Cloud Control to configure log file
transfer and a downstream capture process. See the Oracle Enterprise
Manager Cloud Control online help for instructions.

Complete the following steps to prepare the source database to transfer its redo log
files to the capture database, and to prepare the capture database to accept these redo
log files:

1. Configure Oracle Net so that the source database can communicate with the
downstream database.
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See Also:

Oracle Database Net Services Administrator’s Guide

2. Configure authentication at both databases to support the transfer of redo data.

Redo transport sessions are authenticated using either the Secure Sockets Layer
(SSL) protocol or a remote login password file. If the source database has a remote
login password file, then copy it to the appropriate directory on the downstream
capture database system. The password file must be the same at the source
database and the downstream capture database.

See Also:

Oracle Data Guard Concepts and Administration for detailed information about
authentication requirements for redo transport

3. At the source database, set the following initialization parameters to configure redo
transport services to transmit redo data from the source database to the
downstream database:

e LOG _ARCH VE_DEST_n - Configure at least one LOG_ARCHI VE_DEST_n
initialization parameter to transmit redo data to the downstream database. Set
the following attributes of this parameter in the following way:

— SERVI CE - Specify the network service name of the downstream database.

— ASYNCor SYNC- Specify a redo transport mode.

The advantage of specifying ASYNC s that it results in little or no effect on
the performance of the source database. ASYNC is recommended to avoid
affecting source database performance if the downstream database or
network is performing poorly.

The advantage of specifying SYNCis that redo data is sent to the
downstream database faster then when ASYNC is specified. Also, specifying
SYNC AFFI RMresults in behavior that is similar to MAXI MUMAVAI LABI LI TY
standby protection mode. Note that specifying an ALTER DATABASE
STANDBY DATABASE TOMAXI M ZE AVAI LABI LI TY SQL statement has no
effect on an Oracle Streams capture process.

— NOREG STER- Specify this attribute so that the location of the archived redo
log files is not recorded in the downstream database control file.

— VALI D_FOR- Specify either (ONLI NE_LOGFI LE, PRI MARY_ROLE) or
(ONLI NE_LOGFI LE, ALL_ROLES).

— TEMPLATE - If you are configuring an archived-log downstream capture
process, then specify a directory and format template for archived redo logs
at the downstream database. The TEMPLATE attribute overrides the
LOG_ARCHI VE_FORMAT initialization parameter settings at the downstream
database. The TEMPLATE attribute is valid only with remote destinations.
Ensure that the format uses all of the following variables at each source
database: % , %, and % .

Do not specify the TEMPLATE attribute if you are configuring a real-time
downstream capture process.
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— DB_UNI QUE_NAME - The unique name of the downstream database. Use the
name specified for the DB_UNI QUE_NAME initialization parameter at the
downstream database.

The following example is a LOG_ARCHI VE_DEST_n setting that specifies the
downstream database dbs2 for a real-time downstream capture process:

LOG_ARCHI VE_DEST_2=' SERVI CE=DBS2. EXAVPLE. COM ASYNC NOREG STER
VALI D_FOR=( ONLI NE_LOGFI LES, PRI MARY_ROLE)
DB_UNI QUE_NAME=dbs?2'

The following example is a LOG_ARCHI VE_DEST_n setting that specifies the
downstream database dbs2 for an archived-log downstream capture process:

LOG_ARCHI VE_DEST_2=" SERVI CE=DBS2. EXAMPLE. COM ASYNC NOREG STER
VALI D_FOR=( ONLI NE_LOGFI LES, PRI MARY_ROLE)
TEMPLATE=/ usr/oracl e/l og_for_dbsl/dbsl arch % % % .| og
DB_UNI QUE_NANE=dbs2'

See "Decide Whether to Configure Local or Downstream Capture for the Source
Database (page 1-10)" for information about the differences between real-time
and archived-log downstream capture.

Tip:

If you are configuring an archived-log downstream capture process, then
specify a value for the TEMPLATE attribute that keeps log files from a remote
source database separate from local database log files. In addition, if the
downstream database contains log files from multiple source databases, then

the log files from each source database should be kept separate from each
other.

LOG_ARCHI VE_DEST_STATE_n - Set this initialization parameter that
corresponds with the LOG_ARCHI VE_DEST_n parameter for the downstream
database to ENABLE.

For example, if the LOG_ARCHI VE_DEST_ 2 initialization parameter is set for
the downstream database, then set the LOG_ARCHI VE_DEST_ STATE 2
parameter in the following way:

LOG_ARCH VE_DEST_STATE_2=ENABLE

LOG_ARCHI VE_CONFI G- Set the DG_CONFI Gattribute in this initialization
parameter to include the DB_UNI QUE_NAME of the source database and the
downstream database.

For example, if the DB_UNI QUE_NANME of the source database is dbs1, and the
DB_UNI QUE_NAME of the downstream database is dbs2, then specify the
following parameter:

LOG_ARCH VE_CONFI G=' DG_CONFI G=( dbs1, dbs2)’

By default, the LOG_ARCHI VE_CONFI Gparameter enables a database to both
send and receive redo.

See Also:

Oracle Database Reference and Oracle Data Guard Concepts and Administration for
more information about these initialization parameters
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4. At the downstream database, set the DG_CONFI Gattribute in the
LOG_ARCHI VE_CONFI Ginitialization parameter to include the DB_UNI QUE_NAME
of the source database and the downstream database.

For example, if the DB_UNI QUE_NANME of the source database is dbs1, and the
DB_UNI QUE_NAME of the downstream database is dbs 2, then specify the following
parameter:

LOG_ARCHI VE_CONFI G=' DG_CONFI G=( dbs1, dbs2)'

By default, the LOG_ARCHI VE_CONFI Gparameter enables a database to both send
and receive redo.

5. If you reset any initialization parameters while the instance was running at a
database in Step 3 (page 1-42) or Step 4 (page 1-44), then you might want to reset
them in the initialization parameter file as well, so that the new values are retained
when the database is restarted.

If you did not reset the initialization parameters while the instance was running,
but instead reset them in the initialization parameter file in Step 3 (page 1-42) or
Step 4 (page 1-44), then restart the database. The source database must be open
when it sends redo log files to the downstream database, because the global name
of the source database is sent to the downstream database only if the source
database is open.

When these steps are complete, you are ready to perform one of the following tasks:

¢ Configure an archived-log downstream capture process. In this case, see the
instructions in the following sections:

"Configuring Replication Using the DBMS_STREAMS_ADM Package
(page 2-3)"

"Configuring an Archived-Log Downstream Capture Process (page 5-11)"

* Add standby redo logs files at the downstream database for a real-time
downstream capture process. In this case, see the instructions in "Adding Standby
Redo Logs for Real-Time Downstream Capture (page 1-44)".

1.3.8 Adding Standby Redo Logs for Real-Time Downstream Capture

The example in this section adds standby redo logs at a downstream database.
Standby redo logs are required to configure a real-time downstream capture process.
In the example, the source database is dbs1. exanpl e. comand the downstream
database is dbs2. exanpl e. com

See "Decide Whether to Configure Local or Downstream Capture for the Source
Database (page 1-10)" for information about the differences between real-time and
archived-log downstream capture. The steps in this section are required only if you
are configuring real-time downstream capture. If you are configuring archived-log
downstream capture, then do not complete the steps in this section.

Tip:

You can use Oracle Enterprise Manager Cloud Control to configure real-time
downstream capture. See the Oracle Enterprise Manager Cloud Control online
help for instructions.
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Complete the following steps to add a standby redo log at the downstream database:

1.

Complete the steps in "Configuring Log File Transfer to a Downstream Capture
Database (page 1-41)".

At the downstream database, set the following initialization parameters to
configure archiving of the redo data generated locally:

* Set at least one archive log destination in the LOG_ARCHI VE_DEST_n
initialization parameter either to a directory or to the fast recovery area on the
computer system running the downstream database. Set the following
attributes of this parameter in the following way:

— LOCATI ON- Specify either a valid path name for a disk directory or, to use
a fast recovery area, specify USE_DB_RECOVERY_FI LE_DEST. This location
is the local destination for archived redo log files written from the standby
redo logs. Log files from a remote source database should be kept separate
from local database log files. See Oracle Database Backup and Recovery User’s
Guide for information about configuring a fast recovery area.

— VALI D_FOR- Specify either (ONLI NE_LOGFI LE, PRI MARY_ROLE) or
( ONLI NE_LOGFI LE, ALL_ROLES).

The following example is a LOG_ARCHI VE_DEST_n setting for the locally
generated redo data at the real-time downstream capture database:

LOG_ARCHI VE_DEST_1=" LOCATI ON=/ hone/ ar c_dest /| ocal _rl _dbs2
VALI D_FOR=( ONLI NE_LOGFI LE, PRI MARY_ROLE)"

A real-time downstream capture configuration should keep archived standby
redo log files separate from archived online redo log files generated by the
downstream database. Specify ONLI NE_LOGFI LE instead of ALL_LOGFI LES
for the redo log type in the VALl D_FOR attribute to accomplish this.

You can specify other attributes in the LOG_ARCHI VE_DEST_n initialization
parameter if necessary.

* Set the LOG_ARCHI VE_DEST_STATE_n initialization parameter that
corresponds with the LOG_ARCHI VE_DEST_n parameter previously set in this
step to ENABLE.

For example, if the LOG_ARCHI VE_DEST_1 initialization parameter is set, then
set the LOG_ARCHI VE_DEST_STATE_1 parameter in the following way:

LOG_ARCH VE_DEST_STATE_1=ENABLE

At the downstream database, set the following initialization parameters to
configure the downstream database to receive redo data from the source database
and write the redo data to the standby redo log at the downstream database:

* Set at least one archive log destination in the LOG_ARCHI VE_DEST_n
initialization parameter either to a directory or to the fast recovery area on the
computer system running the downstream database. Set the following
attributes of this parameter in the following way:

— LOCATI ON- Specify either a valid path name for a disk directory or, to use
a fast recovery area, specify USE_DB_RECOVERY_FI LE_DEST. This location
is the local destination for archived redo log files written from the standby
redo logs. Log files from a remote source database should be kept separate
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from local database log files. See Oracle Database Backup and Recovery User's
Guide for information about configuring a fast recovery area.

— VALI D_FOR- Specify either ( STANDBY_LOGFI LE, PRI MARY_ROLE) or
( STANDBY_LOGFI LE, ALL_ROLES).

The following example is a LOG_ARCHI VE_DEST_n setting for the redo data
received from the source database at the real-time downstream capture
database:

LOG_ARCHI VE_DEST_2=' LOCATI ON=/ hone/ ar c_dest/srl _dbs1
VALI D_FOR=( STANDBY_LOGFI LE, PRI MARY_ROLE)'

You can specify other attributes in the LOG_ARCHI VE_DEST_n initialization
parameter if necessary.

* Setthe LOG_ARCHI VE_DEST_STATE_n initialization parameter that
corresponds with the LOG_ARCHI VE_DEST_n parameter previously set in this
step to ENABLE.

For example, if the LOG_ARCHI VE_DEST_ 2 initialization parameter is set for
the downstream database, then set the LOG_ARCHI VE_DEST_STATE_2

parameter in the following way:

LOG ARCH VE_DEST_STATE_2=ENABLE

See Also:

Oracle Database Reference and Oracle Data Guard Concepts and Administration for
more information about these initialization parameters

4. If you reset any initialization parameters while an instance was running at a
database in Step 2 (page 1-45) or 3 (page 1-45), then you might want to reset them
in the relevant initialization parameter file as well, so that the new values are
retained when the database is restarted.

If you did not reset the initialization parameters while an instance was running,
but instead reset them in the initialization parameter file in Step 2 (page 1-45) or 3
(page 1-45), then restart the database. The source database must be open when it
sends redo data to the downstream database, because the global name of the
source database is sent to the downstream database only if the source database is
open.

5. Create the standby redo log files.

Note:

The following steps outline the general procedure for adding standby redo log
files to the downstream database. The specific steps and SQL statements used
to add standby redo log files depend on your environment. For example, in an
Oracle Real Application Clusters (Oracle RAC) environment, the steps are
different. See Oracle Data Guard Concepts and Administration for detailed
instructions about adding standby redo log files to a database.

a. In SQL*Plus, connect to the source database dbs1. exanpl e. comas an
administrative user.
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See Oracle Database Administrator’s Guide for information about connecting to
a database in SQL*Plus.

Determine the log file size used on the source database. The standby log file
size must exactly match (or be larger than) the source database log file size.
For example, if the source database log file size is 500 MB, then the standby
log file size must be 500 MB or larger. You can determine the size of the redo
log files at the source database (in bytes) by querying the VSLOG view at the
source database.

For example, query the V$LOG view:
SELECT BYTES FROM V$LOG,

Determine the number of standby log file groups required on the
downstream database. The number of standby log file groups must be at least
one more than the number of online log file groups on the source database.
For example, if the source database has two online log file groups, then the
downstream database must have at least three standby log file groups. You
can determine the number of source database online log file groups by
querying the V$LOG view at the source database.

For example, query the V$LOG view:
SELECT COUNT( GROUP#) FROM V3SLOG;

In SQL*Plus, connect to the downstream database dbs2. exanpl e. comas an
administrative user.

Use the SQL statement ALTER DATABASE ADD STANDBY LOGFI LE to add the

standby log file groups to the downstream database.

For example, assume that the source database has two online redo log file
groups and is using a log file size of 500 MB. In this case, use the following
statements to create the appropriate standby log file groups:

ALTER DATABASE ADD STANDBY LOGFI LE GROUP 3
("/oracleldbs/sl og3a.rdo', '/oraclel/dbs/slog3b.rdo') SIZE 500M

ALTER DATABASE ADD STANDBY LOGFI LE GROUP 4
("/oracle/dbs/slogd.rdo', '/oraclel/dbs/slogdb.rdo') SIZE 500M

ALTER DATABASE ADD STANDBY LOGFI LE GROUP 5
("/oracleldbs/slog5.rdo', '/oraclel/dbs/slog5h.rdo') SIZE 500M

Ensure that the standby log file groups were added successfully by running
the following query:

SELECT GROUP#, THREAD#, SEQUENCE#, ARCHI VED, STATUS
FROM V$STANDBY_LOG,

You output should be similar to the following:

GROUPH THREAD# SEQUENCE# ARC STATUS

3 0 0 YES UNASSI GNED
4 0 0 YES UNASSI GNED
5 0 0 YES UNASSI GNED

Ensure that log files from the source database are appearing in the location
specified in the LOCATI ON attribute in Step 3 (page 1-45). You might need to
switch the log file at the source database to see files in the directory.
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When these steps are complete, you are ready to configure a real-time downstream
capture process. See the instructions in the following sections:

¢ "Configuring Replication Using the DBMS_STREAMS_ADM Package (page 2-3)"

e "Configuring a Real-Time Downstream Capture Process (page 5-8)"
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Simple Oracle Streams Replication
Configuration

This chapter describes simple methods for configuring Oracle Streams replication.

This chapter contains these topics:
¢ Configuring Replication Using the Setup Streams Replication Wizard (page 2-1)
¢ Configuring Replication Using the DBMS_STREAMS_ADM Package (page 2-3)

2.1 Configuring Replication Using the Setup Streams Replication Wizard

The Oracle Streams tool in Oracle Enterprise Manager Cloud Control includes a Setup
Streams Replication Wizard that configures an Oracle Streams replication
environment. Using this wizard, you can configure an Oracle Streams replication
environment with any of the following characteristics:

* Replicate changes to the entire source database, selected schemas in the source
database, selected tablespaces in the source database, selected tables in the source
database, or subsets of tables in the source database

¢ Maintain data manipulation language (DML) changes, data definition language
(DDL) changes, or both.

® One-way or bi-directional replication

¢ Local capture or downstream capture

The wizard walks you through the process of configuring your replication
environment, and you can run the wizard multiple times to configure a replication
environment with more than two databases. There are some limits to the types of
replication environments that can be configured with the wizard. For example, the
wizard currently cannot configure synchronous capture.

You can choose to configure the Oracle Streams replication environment immediately,
or you can use the wizard to generate a script. When you generate a script, you can
review the script, and edit the script if necessary, before running the script to
configure the replication environment.

To open the wizard, complete the following steps in Oracle Enterprise Manager Cloud
Control:

1. Review the decisions described in "Decisions to Make Before Configuring Oracle
Streams Replication (page 1-4)". Make these decisions about the Oracle Streams
replication environment before proceeding.

2. Complete the tasks to prepare for the Oracle Streams replication environment. See
"Tasks to Complete Before Configuring Oracle Streams Replication (page 1-18)".
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The wizard completes some tasks automatically, but you must complete the
following tasks manually:

* Configure an Oracle Streams administrator at both databases. See "Configuring
an Oracle Streams Administrator on All Databases (page 1-19)". If you have not
done so already, you must click the Streams Administrator user link after you
open the Streams page in Step 6 (page 2-2) to configure the Oracle Streams
administrator to manage Oracle Streams using Oracle Enterprise Manager
Cloud Control.

¢ Configure network connectivity between the two databases. See "Configuring
Network Connectivity and Database Links (page 1-23)".

¢ Ensure that any database that will be a source database is in ARCHI VELOG
mode. If you are configuring bi-directional replication, then both databases
must be in ARCHI VELOGmode. See "Ensuring That Each Source Database Is In
ARCHIVELOG Mode (page 1-25)".

¢ Ensure that the initialization parameters are set properly at both databases. See
"Setting Initialization Parameters Relevant to Oracle Streams (page 1-25)".

* Configure the Oracle Streams pool properly at both databases. See "Configuring
the Oracle Streams Pool (page 1-32)".

3. In Oracle Enterprise Manager Cloud Control, log in to the database as the Oracle
Streams administrator. Log in to a database that will be a source database in the
replication environment.

4. Go to the Database Home page.
5. Click Data Movement to open the Data Movement subpage.
6. Click Setup in the Streams section to open the Streams page.

7. In the Setup Streams Replication section, select the option for the type of replication
environment you want to configure.

8. In the Host Credentials section, enter the username and password for the host
computer that runs the source database.

9. Click Continue to open the Setup Streams Replication wizard.

Note:

By default, the Setup Streams Replication Wizard configures one-way
replication. To configure bi-directional replication, open the Advanced
Options section on the Replication Options page and select Setup Bi-
directional replication. If bi-directional replication is configured, then conflict
resolution might be required.
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See Also:

¢ The Oracle Enterprise Manager Cloud Control online help for examples
that configure an Oracle Streams replication environment with the wizard

¢ "Decide Which Type of Replication Environment to Configure (page 1-5)"

® Oracle Streams Conflict Resolution (page 9-1)

2.2 Configuring Replication Using the DBMS_STREAMS_ADM Package

You can configure an Oracle Streams replication environment using procedures in the
DBMS_STREAMS_ADMpackage.

The following sections contain information about these procedures, instructions for
preparing to run one of these procedures, and examples that illustrate common
scenarios:

The Oracle Streams Replication Configuration Procedures (page 2-3)
Important Considerations for the Configuration Procedures (page 2-7)
Creating the Required Directory Objects (page 2-16)

Examples That Configure Two-Database Replication with Local Capture
(page 2-17)

Examples That Configure Two-Database Replication with Downstream Capture
(page 2-35)

Example That Configures Two-Database Replication with Synchronous Captures
(page 2-51)

Example That Configures Hub-and-Spoke Replication (page 2-61)

Monitoring Oracle Streams Configuration Progress (page 2-66)

See Also:

Oracle Database PL/SQL Packages and Types Reference for more information
about these procedures

2.2.1 The Oracle Streams Replication Configuration Procedures

The easiest way to configure an Oracle Streams replication environment is by running
one of the following configuration procedures in the DBVM5_STREAMS_ADMpackage:

MAI NTAI N_GLOBAL configures an Oracle Streams environment that replicates
changes at the database level between two databases.

MAI NTAI N_SCHEMAS configures an Oracle Streams environment that replicates
changes to specified schemas between two databases.
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e MAI NTAI N_SI MPLE_TTS clones a simple tablespace from a source database at a
destination database and uses Oracle Streams to maintain this tablespace at both
databases.

¢ MAI NTAI N_TABLES configures an Oracle Streams environment that replicates
changes to specified tables between two databases.

e MAI NTAI N_TTS clones a set of tablespaces from a source database at a destination
database and uses Oracle Streams to maintain these tablespaces at both databases.

e PRE_|I NSTANTI ATI ON_SETUP and POST_| NSTANTI ATl ON_SETUP configure an
Oracle Streams environment that replicates changes either at the database level or
to specified tablespaces between two databases. These procedures must be used
together, and instantiation actions must be performed manually, to complete the
Oracle Streams replication configuration. Typically, these procedures are used to
perform database maintenance operations with little or no down time. See Oracle
Streams Concepts and Administration for more information.

These procedures configure two databases at a time, and they require you to specify
one database as the source database and the other database as the destination
database. They can configure a replication environment with more than two databases
by running them multiple times.

Table 2-1 (page 2-4) describes the required parameters for these procedures.

Table 2-1 Required Parameters for the Oracle Streams Replication Configuration Procedures

Parameter Procedure Description

sour ce_directory_object All procedures The directory object for the directory on
the computer system running the source
database into which the generated Data
Pump export dump file is placed.

Note: The specified directory object
cannot point to an Automatic Storage
Management (ASM) disk group.

destination_directory_objec Allprocedures The directory object for the directory on

t the computer system running the
destination database into which the
generated Data Pump export dump file
is transferred. The dump file is used to
instantiate the replicated database objects
at the destination database.

Note: The specified directory object
cannot point to an Automatic Storage
Management (ASM) disk group.

sour ce_dat abase All procedures The global name of the source database.

The specified database must contain the
database objects to be replicated.
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Table 2-1 (Cont.) Required Parameters for the Oracle Streams Replication Configuration Procedures
. __________________________________________________________________________________|

Parameter

Procedure Description

desti nati on_dat abase All procedures The global name of the destination

schema_nanes

t abl espace_nane

tabl e_nanes

t abl espace_nanes

database. The database objects to be
replicated are optional at the destination
database. If they do not exist at the
destination database, then they are
instantiated by Data Pump export/
import.

If the local database is not the destination
database, then a database link from the
local database to the destination
database, with the same name as the
global name of the destination database,
must exist and must be accessible to the
user who runs the procedure.

MAI NTAI N_SCHENAS only The schemas to be configured for

replication.

MAI NTAI N_SI MPLE_TTS The tablespace to be configured for

only replication.

MAI NTAI N_TABLES only The tables to be configured for
replication.

MAI NTAI N_TTS only The tablespaces to be configured for
replication.

In addition, each of these procedures has several optional parameters. The

bi _directional parameter is an important optional parameter. If you want changes
to the replicated database objects to be captured at each database and sent to the other
database, then the bi _di r ecti onal parameter must be set to TRUE. The default
setting for this parameter is FALSE. When the bi _di r ecti onal parameter is set to
FALSE, the procedures configure a one-way replication environment, where the
changes made at the destination database are not captured.

These procedures perform several tasks to configure an Oracle Streams replication
environment. These tasks include:

Configure supplemental logging for the replicated database objects at the source
database.

If the bi _di recti onal parameter is set to TRUE, then configure supplemental
logging for the replicated database objects at the destination database.

Instantiate the database objects at the destination database. If the database objects
do not exist at the destination database, then the procedures use Data Pump
export/import to instantiate them at the destination database.

Configure a capture process to capture changes to the replicated database objects at
the source database. This capture process can be a local capture process or a
downstream capture process. If the procedure is run at the database specified in the
sour ce_dat abase parameter, then the procedure configures a local capture
process on this database. If the procedure is run at a database other than the

Simple Oracle Streams Replication Configuration 2-5



Configuring Replication Using the DBMS_STREAMS_ADM Package

database specified in the sour ce_dat abase parameter, then the procedure
configures a downstream capture process on the database that runs the procedure.

e Ifthebi _directional parameter is set to TRUE, then configure a capture process
to capture changes to the replicated database objects at the destination database.
This capture process must be a local capture process.

* Configure one or more queues at each database to store captured changes.

¢ Configure a propagation to send changes made to the database objects at the source
database to the destination database.

e Ifthebi _directional parameter is setto TRUE, then configure a propagation to
send changes made to the database objects at the destination database to the source
database

¢ Configure an apply process at the destination database to apply changes from the
source database.

e Ifthebi _directional parameter is setto TRUE, then configure an apply process
at the source database to apply changes from the destination database.

¢ Configure rule sets and rules for each capture process, propagation, and apply
process. The rules instruct the Oracle Streams clients to replicate changes to the
specified database objects.

* Set the instantiation SCN for the replicated database objects at the destination
database.

e Ifthebi _directional parameter is set to TRUE, then set the instantiation SCN
for the replicated database objects at the source database.

Tip:

To view all of the actions performed by one of these procedures in detail, use
the procedure to generate a script, and view the script in a text editor. You can
use the per f orm acti ons, scri pt _nane, and

script_directory_obj ect parameters to generate a script.

These procedures always configure tags for a hub-and-spoke replication environment.
The following are important considerations about these procedures and tags:

e If you are configuring a two-database replication environment, then you can use
these procedures to configure it. These procedures configure tags in a two-database
environment to avoid change cycling. If you plan to expand the replication
environment beyond two databases in the future, then it is important to
understand how the tags are configured. If the expanded database environment is
not a hub-and-spoke environment, then you might need to modify the tags to
avoid change cycling.

¢ If you are configuring a replication environment that involves three or more
databases, then these procedures can only be used to configure a hub-and-spoke
replication environment. These procedures configure tags in a hub-and-spoke
environment to avoid change cycling.

¢ If you are configuring an n-way replication environment, then do not use these
procedures to configure it. Change cycling might result if you do so.
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Note:

Currently, these configuration procedures configure only capture processes to
capture changes. You cannot use these procedures to configure a replication
environment that uses synchronous captures. You can configure a
synchronous capture using the ADD_TABLE_RULES and ADD_SUBSET_RULES
procedures in the DBM5_STREAMS_ADMpackage.

See Also:

® Oracle Database PL/SQL Packages and Types Reference for more information
about the procedures in the DBMS_STREAMS_ADMpackage

¢ Oracle Streams Tags (page 10-1)
¢ "Decide Which Type of Replication Environment to Configure (page 1-5)"

® Oracle Streams Concepts and Administration

2.2.2 Important Considerations for the Configuration Procedures

This section describes important considerations for the configuration procedures. It
also discusses several procedure parameters related to these considerations.

This section contains these topics:

¢ Local or Downstream Capture for the Source Database (page 2-7)

e Perform Configuration Actions Directly or With a Script (page 2-8)

* Oracle Streams Components Configured by These Procedures (page 2-9)
® One-Way or Bi-Directional Replication (page 2-11)

® Data Definition Language (DDL) Changes (page 2-13)

¢ Instantiation (page 2-14)

See Also:

Oracle Database PL/SQL Packages and Types Reference for information about all
of the parameters in these procedures

2.2.2.1 Local or Downstream Capture for the Source Database

These procedures can either configure local capture or downstream capture for the
database specified in the sour ce_dat abase parameter. The database that captures
changes made to the source database is called the capture database. See "Decide
Whether to Configure Local or Downstream Capture for the Source Database

(page 1-10)" for more information.

The database on which the procedure is run is configured as the capture database for
changes made to the source database. Therefore, to configure local capture at the
source database, run the procedure at the source database. To configure downstream
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capture at the destination database, run the procedure at the database specified in the
desti nati on_dat abase parameter. To configure downstream capture at the at a
third database, run the procedure at a database that is not specified in the

sour ce_dat abase or desti nati on_dat abase parameter.

If the source database or a third database is the capture database, then these
procedures configure a propagation to send changes from the capture database to the
destination database. If the destination database is the capture database and you are
not configuring bi-directional replication, then this propagation between databases is
not needed. In this case, the propagation is not configured if the

capt ur e_queue_nane and appl y_queue_nane parameters have the same value. If
these values are different, then a propagation is configured between the two queues
within the destination database.

Note:

* When these procedures configure downstream capture, they always
configure archived-log downstream capture. These procedures do not
configure real-time downstream capture. However, you can configure redo
transport services for real-time downstream capture before running a
procedure, and then set the downst r eam r eal _ti me_ni ne capture
process parameter to Y after the procedure completes. You can also modify
the scripts generated by these procedures to configure real-time
downstream capture.

¢ If these procedures configure bi-directional replication, then the capture
process for the destination database always is a local capture process. That
is, these procedures always configure the capture process for changes
made to the destination database to run on the destination database.

* Synchronous capture cannot be configured with the configuration
procedures.

See Also:

* "Decide Whether Changes Are Allowed at One Database or at Multiple
Databases (page 1-12)" and "One-Way or Bi-Directional Replication
(page 2-11)" for more information about bi-directional replication

® "Oracle Streams Components Configured by These Procedures
(page 2-9)"

® Oracle Streams Concepts and Administration for information about local
capture and downstream capture

2.2.2.2 Perform Configuration Actions Directly or With a Script

These procedures can configure the Oracle Streams replication environment directly,
or they can generate a script that configures the environment. Using a procedure to
configure replication directly is simpler than running a script, and the environment is
configured immediately. However, you might choose to generate a script for the
following reasons:
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* You want to review the actions performed by the procedure before configuring the
environment.

* You want to modify the script to customize the configuration.

For example, you might want an apply process to use apply handlers for customized

processing of the changes to certain tables before applying these changes. In this case,
you can use the procedure to generate a script and modify the script to add the apply
handlers.

You also might want to maintain DML changes for several tables, but you might want
to maintain DDL changes for a subset of these tables. In this case, you can generate a
script by running the MAI NTAI N_TABLES procedure with the i ncl ude_ddl
parameter set to FALSE. You can modify the script to maintain DDL changes for the
appropriate tables.

The per f or m act i ons parameter controls whether the procedure configures the
replication environment directly:

¢ To configure an Oracle Streams replication environment directly when you run one
of these procedures, set the per f or m_act i ons parameter to TRUE. The default
value for this parameter is TRUE.

* To generate a configuration script when you run one of these procedures, set the
per f or m act i ons parameter to FALSE, and use the scri pt _nanme and
script_directory_object parameters to specify the name and location of the
configuration script.

Note:

The scri pt _di rect ory_obj ect parameter cannot point to an Automatic
Storage Management (ASM) disk group.

See Also:

¢ "Decide Whether the Replication Environment Will Use Apply Handlers
(page 1-14)"

¢ "Data Definition Language (DDL) Changes (page 2-13)"

2.2.2.3 Oracle Streams Components Configured by These Procedures

These procedures configure the following Oracle Streams clients:

* These procedures configure a capture process that captures changes to the source
database. If bi-directional replication is configured, then these procedures also
configure a capture process that captures changes to the destination database.

e If the capture database and the destination database are different databases, then
these procedures configure a propagation that sends changes from the capture
database to the destination database.

¢ If the capture database and the destination database are the same database, then
the queue names determine whether a propagation is created:
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— If the capt ur e_queue_nane and appl y_queue_namne parameters specify
different queue names, then a propagation is created between the two queues
within the destination database.

— If the capt ur e_queue_name and appl y_queue_namne parameters specify the
same queue name, then a propagation is not created, and the downstream
capture process and the apply process use the same queue. This configuration is
possible only if the bi _di r ecti onal parameter is set to FALSE to configure a
single source replication environment.

e If bi-directional replication is configured, then these procedures configure a
propagation that sends changes from the destination database to the source
database.

¢ These procedures configure an apply process that applies changes at the
destination database. These changes originated at the source database. If bi-
directional replication is configured, then these procedures also configure an apply
process that applies changes to the source database. These changes originated at
the destination database.

By default, the capt ur e_queue_nane and appl y_queue_nane parameters are set
to NULL. When these parameters are set to NULL, these procedures configure a
separate queue for each capture process and apply process. The Oracle Streams
replication environment might operate more efficiently if each Oracle Streams client
has its own separate queue.

However, two Oracle Streams clients share a queue in the following configurations:

¢ The configuration described previously in this section in which the downstream
capture process and the apply process at the destination database share a queue.

¢ A configuration in which all of the following conditions are met:
— The capture database is the source database or a third database.
— Thebi _directional parameter is set to TRUE.

— The same queue name is specified for the capt ur e_queue_nane and
appl y_queue_nane parameters.

In this case, the local capture process and the apply process at the destination
database share the same queue. If the source database is the capture database, then
the local capture process and the apply process at the source database also share
the same queue.

Also, the capt ur e_nane and capt ur e_queue_nane parameters must be set to
NULL when both of the following conditions are met:

* The destination database is the capture database.

e Thebi _directional parameter is set to TRUE.

When both of these conditions are met, these procedure configure two capture
processes at the destination database, and these capture processes must have different
names. One capture process is the downstream capture process for the source
database, while the other capture process is the local capture process that captures
changes made to the destination database. When the capt ur e_narmne and

capt ur e_queue_nane parameters are set to NULL, the system generates a different
name for the capture processes. These procedures raise an error if both conditions are
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met and either the capt ur e_namne parameter or the capt ur e_queue_nane
parameter is set to a non-NULL value.

See Also:

® "One-Way or Bi-Directional Replication (page 2-11)"

* "Local or Downstream Capture for the Source Database (page 2-7)"

2.2.2.4 One-Way or Bi-Directional Replication

These procedures set up either a one-way (or single-source) Oracle Streams
configuration with the database specified in the sour ce_dat abase parameter as the
source database, or a bi-directional Oracle Streams configuration with both databases
acting as source and destination databases. See "Decide Whether Changes Are
Allowed at One Database or at Multiple Databases (page 1-12)" for more information.

The bi _di recti onal parameter in each procedure controls whether the Oracle
Streams configuration is single source or bi-directional:

e Ifthebi _directional parameteris FALSE, then a capture process captures
changes made to the source database and an apply process at the destination
database applies these changes. If the destination database is not the capture
database, then a propagation sends the captured changes to the destination
database. The default value for this parameter is FALSE.

e Ifthebi _directional parameter is TRUE, then a separate capture process
captures changes made to each database, propagations send these changes to the
other database, and each database applies changes from the other database.

When a replication environment is not bi-directional, and no changes are allowed at
the destination database, Oracle Streams keeps the shared database objects
synchronized at the databases. However, when a replication environment is not bi-
directional, and independent changes are allowed at the destination database, the
shared database objects might diverge between the databases. Independent changes
can be made by users, by applications, or by replication with a third database.
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Note:

* You might need to configure conflict resolution if bi-directional replication
is configured.

e If you set the bi _di recti onal parameter to TRUE when you run one of
these procedures, then do not allow data manipulation language (DML) or
data definition language (DDL) changes to the shared database objects at
the destination database while the procedure, or the script generated by the
procedure, is running. This restriction does not apply if a procedure is
configuring a single-source replication environment.

* These procedures do not configure the replicated tables to be read-only at
the destination database. If you set the bi _di r ecti onal parameter to
FALSE when you run one of these procedures, and the replicated tables
should be read only at the destination database, then configure privileges
at the destination databases accordingly. However, the apply user for the
apply process must be able to make DML changes to the replicated
database objects. See Oracle Database Security Guide for information about
configuring privileges.

See Also:

® Oracle Streams Conflict Resolution (page 9-1)

¢ "Oracle Streams Components Configured by These Procedures (page 2-9)"

2.2.2.4.1 Change Cycling and Tags

Change cycling happens when a change is sent back to the database where it
originated. Typically, change cycling should be avoided because it can result in each
change going through endless loops back to the database where it originated. Such
loops can result in unintended data in the database and tax the networking and
computer resources of an environment.

If the bi _di recti onal parameter is set to TRUE, then these procedures configure bi-
directional replication. To prevent change cycling in a bi-directional Oracle Streams
replication environment, these procedures configure the environment in the following
way:

* The apply process at each database applies each change with an apply tag that is
unique to the environment. An apply tag is an Oracle Streams tag that is part of
each redo record created by the apply process. For example, if a procedure
configures databases sf db. net and nydb. net for bi-directional replication, then
the apply tag for the apply process at sf db. net might be the hexidecimal
equivalent of ' 1' , and the apply tag for the apply process at nydb. net might be
the hexidecimal equivalent of ' 2' . In this case, an applied change with a tag that is
the hexidecimal equivalent of ' 1' originated at the nydb. net database, while an
applied change with a tag that is the hexidecimal equivalent of ' 2' originated at
the sf db. net database.
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* The capture process at each database captures all changes to the shared database
objects, regardless of tags in the redo records for the changes to these database
objects.

¢ FEach propagation sends all changes made to the shared database objects to the
other database in the bi-directional replication environment, except for changes
that originated at the other database. Continuing the example, the propagation at
sf db. net sends all changes to nydb. net , except for changes with a tag value that
is the hexidecimal equivalent of ' 1' , because these changes originated at
nydb. net . Similarly, the propagation at nydb. net sends all changes to
sf db. net, except for changes with a tag value that is the hexidecimal equivalent
of ' 2' . A change that is not propagated because of its tag value is discarded.

These procedures cannot be used to configure multi-directional replication where
changes can be cycled back to a source database by a third database in the
environment. For example, these procedures cannot be used to configure an Oracle
Streams replication environment with three databases where each database shares
changes with the other two databases in the environment. Such an environment is
sometimes called an "n-way" replication environment. If these procedures were used
to configure this type of a three way replication environment, then changes made at a
source database would be cycled back to the same source database. In a valid three
way replication environment, a particular change is made only once at each database.

These procedures can configure an Oracle Streams replication environment that
includes more than two databases, if changes made at a source database cannot cycle
back to the same source database. For example, a procedure can be run multiple times
to configure an environment in which a primary database shares changes with
multiple secondary databases. Such an environment is sometimes called a "hub-and-
spoke" replication environment.

You can configure the Oracle Streams environment manually to replicate changes in a
multiple source environment where each source database shares changes with the
other source databases, or you can modify generated scripts to achieve this.

See Also:

® Oracle Streams Tags (page 10-1)

¢ "Example That Configures Hub-and-Spoke Replication (page 2-61)" for an
example that configures a hub-and-spoke replication environment

® Oracle Streams Extended Examples

2.2.2.5 Data Definition Language (DDL) Changes

The i ncl ude_ddl parameter controls whether the procedure configures Oracle
Streams replication to maintain DDL changes:

* To configure an Oracle Streams replication environment that does not maintain
DDL changes, set the i ncl ude_dd| parameter to FALSE when you run one of
these procedures. The default value for this parameter is FALSE.

¢ To configure an Oracle Streams replication environment that maintains DDL
changes, set the i ncl ude_ddl parameter to TRUE when you run one of these
procedures.
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Note:

The MAI NTAI N_SI MPLE_TTS procedure does not include the i ncl ude_ddl
parameter. An Oracle Streams replication environment configured by the
MAI NTAI N_SI MPLE_TTS procedure only maintains DML changes.

See Also:

"Decide Whether to Maintain DDL Changes (page 1-15)"

2.2.2.6 Instantiation

The MAI NTAI N_GLOBAL, MAI NTAI N_SCHEMAS, and MAI NTAI N_TABLES procedures
provide options for instantiation. Instantiation is the process of preparing database
objects for instantiation at a source database, optionally copying the database objects
from a source database to a destination database, and setting the instantiation SCN for
each instantiated database object.

When you run one of these three procedures, you can choose to perform the
instantiation in one of the following ways:

¢ Data Pump Export Dump File Instantiation: This option performs a Data Pump
export of the shared database objects at the source database and a Data Pump
import of the export dump file at the destination database. The instantiation SCN is
set for each shared database object during import.

To specify this instantiation option, set the i nst anti at i on parameter to one of
the following values:

— DBM5_STREAMS_ADM | NSTANTI ATI ON_FULL if you run the
MAI NTAI N_GLOBAL procedure

- DBMsS_STREANVS_ADM | NSTANTI ATI ON_SCHEMA if you run the
MAI NTAI N_SCHEMAS procedure

— DBM5_STREAMS_ADM | NSTANTI ATI ON_TABLE if you run the
MAI NTAI N_TABLES procedure

If the bi _di recti onal parameter is set to TRUE, then the procedure also sets the
instantiation SCN for each shared database object at the source database.

When you use this option, you must create directory objects to hold the Data Pump
files. See "Creating the Required Directory Objects (page 2-16)".

¢ Data Pump Network Import Instantiation: This option performs a network Data
Pump import of the shared database objects. A network import means that Data
Pump performs the import without using an export dump file. Therefore, directory
objects do not need to be created for instantiation purposes when you use this
option. The instantiation SCN is set for each shared database object during import.

To specify this instantiation option, set the i nst anti at i on parameter to one of
the following values:

— DBMS_STREAVS_ADM | NSTANTI ATI ON_FULL_NETWORK if you run the
MAI NTAI N_GLOBAL procedure
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— DBMS_STREAMS_ADM | NSTANTI ATl ON_SCHEMA_NETWORK if you run the
MAI NTAI N_SCHEMAS procedure

— DBM5_STREAMS_ADM | NSTANTI ATI ON_TABLE_NETWORK if you run the
MAI NTAI N_TABLES procedure

If the bi _di recti onal parameter is set to TRUE, then the procedure also sets the
instantiation SCN for each shared database object at the source database.

* Generate a Configuration Script with No Instantiation Specified: This option
does not perform an instantiation. This setting is valid only if the
per form acti ons parameter is set to FALSE, and the procedure generates a
configuration script. In this case, the configuration script does not perform an
instantiation and does not set the instantiation SCN for each shared database
object. Instead, you must perform the instantiation and ensure that instantiation
SCN values are set properly.

To specify this instantiation option, set the i nst ant i at i on parameter to
DBM5_STREAMS_ADM | NSTANTI ATl ON_NONE in each procedure.

When one of these procedures performs a table instantiation, the tablespace that
contains the table must exist at the destination database. When one of these
procedures performs a schema instantiation, the tablespace that contains the schema
must exist at the destination database.

When these procedures perform a dump file or network instantiation and an
instantiated database object does not exist at the destination database, the database
object is imported at the destination database, including its supplemental logging
specifications from the source database and its supporting database objects, such as
indexes and triggers. However, if the database object already exists at the destination
database before instantiation, then it is not imported at the destination database.
Therefore, the supplemental logging specifications from the source database are not
specified for the database object at the destination database, and the supporting
database objects are not imported.

The PRE_I NSTANTI ATI ON_SETUP and POST_| NSTANTI ATl ON_SETUP procedures
do not perform an instantiation. You must perform any required instantiation actions
manually after running PRE_| NSTANTI ATI ON_SETUP and before running

POST_I NSTANTI ATI ON_SETUP. You also must perform any required instantiation
actions manually if you use the MAI NTAI N_GLOBAL, MAI NTAlI N_SCHEMAS, and

MAI NTAI N_TABLES procedures and set the i nst ant i at i on parameter to
DBM5_STREAMS_ADM | NSTANTI ATI ON_NONE.

In these cases, you can use any instantiation method. For example, you can use
Recovery Manager (RMAN) to perform a database instantiation using the RMAN
DUPLI CATE or CONVERT DATABASE command or a tablespace instantiation using the
RMAN TRANSPORT TABLESPACE command. If the bi _di r ecti onal parameter is
set to TRUE, then ensure that the instantiation SCN values are set properly at the
source database and the destination database.
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Note:

e The VAl NTAI N_SI MPLE_TTS and MAI NTAI N_TTS procedures do not
provide these instantiation options. These procedures always perform an
instantiation by cloning the tablespace or tablespace set, transferring the
files required for instantiation to the destination database, and attaching
the tablespace or tablespace set at the destination database.

e If one of these procedures performs an instantiation, then the database
objects, tablespace, or tablespaces set being configured for replication must
exist at the source database.

e If the RMAN DUPLI CATE or CONVERT DATABASE command is used for
database instantiation, then the destination database cannot be the capture
database.

e When the MAI NTAI N_TABLES procedure performs a dump file or network
instantiation and the instantiated table already exist at the destination
database before instantiation, the procedure does not set the instantiation
SCN for the table. In this case, you must set the instantiation SCN for the
table manually after the procedure completes.

See Also:

¢ Instantiation and Oracle Streams Replication (page 8-1)
® '"Perform Configuration Actions Directly or With a Script (page 2-8)"

e "One-Way or Bi-Directional Replication (page 2-11)"

2.2.3 Creating the Required Directory Objects

A directory object is similar to an alias for a directory on a file system. The following
directory objects might be required when you run one of these procedures:

* A script directory object is required if you decided to generate a configuration
script. The configuration script is placed in this directory on the computer system
where the procedure is run. Use the scri pt _di rect ory_obj ect parameter
when you run one of these procedures to specify the script directory object.

* A source directory object is required if you decided to perform a Data Pump export
dump file instantiation, and you will use one of the following procedures:
MAI NTAI N_GLOBAL, MAI NTAI N_SCHEMAS, MAI NTAI N_SI MPLE_TTS,
MAI NTAI N_TABLES, or MAI NTAI N_TTS. The Data Pump export dump file and log
file are placed in this directory on the computer system running the source
database. Use the sour ce_di r ect or y_obj ect parameter when you run one of
these procedures to specify the source directory object. This directory object is not
required if you will use the PRE_| NSTANTI ATI ON_SETUP and
POST_I NSTANTI ATl ON_SETUP procedures.

¢ A destination directory object is required if you decided to perform a Data Pump
export dump file instantiation, and you will use one of the following procedures:
MAI NTAI N_GLOBAL, MAI NTAI N_SCHEMAS, MAI NTAI N_SI MPLE_TTS,
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MAI NTAI N_TABLES, or MAI NTAI N_TTS. The Data Pump export dump file is
transferred from the computer system running the source database to the computer
system running the destination database and placed in this directory on the
computer system running the destination database. Use the

destination_di rectory_object parameter when you run one of these
procedures to specify the destination directory object. This directory object is not
required if you will use the PRE_|I NSTANTI ATI ON_SETUP and

POST_I NSTANTI ATl ON_SETUP procedures.

Each directory object must be created using the SQL statement CREATE DI RECTORY,
and the user who invokes one of the procedures must have READ and WRI TE privilege
on each directory object.

For example, complete the following steps to create a directory object named db_di r
that corresponds to the / usr/ db_f i | es directory:

1. In SQL*Plus, connect to the database as the Oracle Streams administrator.

See Oracle Database Administrator’s Guide for instructions about connecting to a
database in SQL*Plus.

2. Create the directory object:

CREATE DI RECTORY db_dir AS '/usr/db_files';

The user who creates the directory object automatically has READ and WRI TE privilege
on the directory object. When you are configuring an Oracle Streams replication
environment, typically the Oracle Streams administrator creates the directory objects.

Note:

The directory objects cannot point to an Automatic Storage Management
(ASM) disk group.

See Also:

e '"Perform Configuration Actions Directly or With a Script (page 2-8)"

¢ 'Instantiation (page 2-14)"

2.2.4 Examples That Configure Two-Database Replication with Local Capture

Each of the following examples configures a two-database replication environment
that uses one or more local capture processes:

¢ Configuring Two-Database Global Replication with Local Capture (page 2-17)
¢ Configuring Two-Database Schema Replication with Local Capture (page 2-25)
¢ Configuring Two-Database Table Replication with Local Capture (page 2-29)

2.2.4.1 Configuring Two-Database Global Replication with Local Capture

You can use the following procedures in the DBMS_STREAMS_ADMpackage to
configure replication at the database level:
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o MAI NTAI N_GLOBAL

e PRE_I NSTANTI ATI ON_SETUP and POST_| NSTANTI ATI ON_SETUP

The MAI NTAI N_GLOBAL procedure automatically excludes database objects that are
not supported by Oracle Streams from the replication environment. The

PRE_| NSTANTI ATI ON_SETUP and POST_I NSTANTI ATI ON_SETUP procedures do
not automatically exclude database objects. Instead, these procedures enable you to
specify which database objects to exclude from the replication environment. Query the
DBA_STREAMS_UNSUPPORTED data dictionary view to determine which database
objects are not supported by Oracle Streams. If unsupported database objects are not
excluded, then capture errors will result.

The following table lists the decisions that were made about the Oracle Streams
replication environment configured in this example.

Decision Assumption for This Example

This example configures bi-directional
replication in a two database environment
where both databases are read /write.

Decide Which Type of Replication
Environment to Configure (page 1-5)

Decide Whether to Configure Local or
Downstream Capture for the Source Database
(page 1-10)

This example configures local capture for
each source database.

Decide Whether Changes Are Allowed at
One Database or at Multiple Databases
(page 1-12)

This example allows changes to the replicate
database objects at both databases.

Decide Whether the Replication Environment
Will Have Nonidentical Replicas (page 1-13)

Decide Whether the Replication Environment

This example configures identical shared
database objects at the databases.

This example does not configure apply

Will Use Apply Handlers (page 1-14) handlers.

Decide Whether to Maintain DDL Changes
(page 1-15)

This example maintains DDL changes.

This example uses the

PRE_I NSTANTI ATI ON_SETUP and

POST_| NSTANTI ATI ON_SETUP procedures
to configure the environment.

Decide How to Configure the Replication
Environment (page 1-16)

In this example, the procedures will configure the replication environment directly.
Configuration scripts will not be generated. An RMAN database instantiation will be
performed.

As noted in the previous table, this example uses the PRE_| NSTANTI ATI ON_SETUP
and POST_I NSTANTI ATI ON_SETUP procedures to configure database replication.
The replication configuration will exclude all database objects that are not supported
by Oracle Streams. In this example, the source database is dbs1. exanpl e. com and
the destination database is dbs2. exanpl e. com

Figure 2-1 (page 2-19) provides an overview of the replication environment created in
this example.
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Figure 2-1 Sample Oracle Streams Environment That Replicates an Entire Database
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Note:

A capture process never captures changes in the SYS, SYSTEM or CTXSYS
schemas. Changes to these schemas are not maintained by Oracle Streams in
the replication configuration described in this section.

See Also:

Oracle Streams Concepts and Administration for instructions on determining
which database objects are not supported by Oracle Streams

Complete the following steps to use the PRE_I NSTANTI ATI ON_SETUP and
POST_I NSTANTI ATI ON_SETUP procedures to configure the replication environment:

1. Complete the required tasks before running the PRE_I NSTANTI ATI ON_SETUP
procedure. See "Tasks to Complete Before Configuring Oracle Streams Replication
(page 1-18)" for instructions.

For this configuration, the following tasks must be completed:
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¢ Configure an Oracle Streams administrator at both databases. See "Configuring
an Oracle Streams Administrator on All Databases (page 1-19)".

* Configure network connectivity and database links:

— Configure network connectivity between the source database
dbs1. exanpl e. comand the destination database dbs2. exanpl e. com

— Create a database link from the source database dbs1. exanpl e. comto
the destination database dbs2. exanpl e. com

See "Configuring Network Connectivity and Database Links (page 1-23)".

¢ Ensure that both databases are in ARCH VELOGmode. See "Ensuring That Each
Source Database Is In ARCHIVELOG Mode (page 1-25)".

¢ Ensure that the initialization parameters are set properly at both databases. See
"Setting Initialization Parameters Relevant to Oracle Streams (page 1-25)".

¢ Configure the Oracle Streams pool properly at both databases. See
"Configuring the Oracle Streams Pool (page 1-32)".

A database link is required from the destination database to the source database.
However, because RMAN will be used for database instantiation, this database
link must be created after instantiation. This database link is required because the
replication environment will be bi-directional and because RMAN will be used for
database instantiation.

2. In SQL*Plus, connect to the source database dbs1. exanpl e. comas the Oracle
Streams administrator.

See Oracle Database Administrator’s Guide for instructions about connecting to a
database in SQL*Plus.

3. Run the PRE_| NSTANTI ATI ON_SETUP procedure:

DECLARE
enpty_tbs DBMS_STREAMS_TABLESPACE ADM TABLESPACE_SET;
BEG N
DBMS_STREAMS_ADM PRE_I NSTANTI ATl ON_SETUP(
mai ntai n_node => "GLOBAL',
t abl espace_nanes => enpty_tbs,
sour ce_dat abase => ' dbs1. exanpl e. coni,
destination_database => ' dbs2. exanpl e. coni,
performactions => TRUE,
bi _directional => TRUE,
i ncl ude_ddl => TRUE,
start_processes => TRUE,
excl ude_schemas = '
excl ude_fl ags => DBMS_STREAMS_ADM EXCLUDE_FLAGS_UNSUPPORTED +
DBMS STREAMS ADM EXCLUDE FLAGS DML +
DBVS_STREAMS_ADM EXCLUDE_FLAGS DDL);
END;

/

Notice that the st art _pr ocesses parameter is set to TRUE. Therefore, each
capture process and apply process created during the configuration is started
automatically.

Also, notice the values specified for the excl ude_schemas and
excl ude_f | ags parameters. The asterisk (* ) specified for excl ude_schenas
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indicates that certain database objects in every schema in the database might be
excluded from the replication environment. The value specified for the

excl ude_f | ags parameter indicates that DML and DDL changes for all
unsupported database objects are excluded from the replication environment.
Rules are placed in the negative rule sets for the capture processes to exclude
these database objects.

Because the procedure is run at the source database, local capture is configured at
the source database.

Because this procedure configures a bi-directional replication environment, do not
allow DML or DDL changes to the shared database objects at the destination
database while the procedure is running.

The procedure does not specify the appl y_nane parameter. Therefore, the
default, NULL, is specified for this parameter. When the appl y_nane parameter is
set to NULL, no apply process that applies changes from the source database can
exist on the destination database. If an apply process that applies changes from
the source database exists at the destination database, then specify a non-NULL
value for the appl y_name parameter.

To monitor the progress of the configuration operation, follow the instructions in
"Monitoring Oracle Streams Configuration Progress (page 2-66)".

If this procedure encounters an error and stops, then see "Recovering from
Operation Errors (page 12-38)" for information about either recovering from the
error or rolling back the configuration operation.

Perform the instantiation. You can use any of the methods described in
Instantiation and Oracle Streams Replication (page 8-1) to complete the
instantiation. This example uses the RMAN DUPLI CATE command to perform the
instantiation by performing the following steps:

a. Create a backup of the source database if one does not exist. RMAN requires
a valid backup for duplication. In this example, create a backup of
dbs1. exanpl e. comif one does not exist.

Note:

A backup of the source database is not necessary if you use the FROMACTI VE
DATABASE option when you run the RMAN DUPLI CATE command. For large
databases, the FROMACTI VE DATABASE option requires significant network
resources. This example does not use this option.

b. In SQL*Plus, connect to the source database dbs1. exanpl e. comas the
Oracle Streams administrator.

See Oracle Database Administrator’s Guide for instructions about connecting to
a database in SQL*Plus.

c. Determine the until SCN for the RMAN DUPL| CATE command:
SET SERVEROQUTPUT ON SI ZE 1000000

DECLARE
until_scn NUMBER;
BEG N
until_scn:= DBMS_FLASHBACK. GET_SYSTEM CHANGE NUMBER;
DBMS_OUTPUT. PUT_LINE(' Until SCN: ' || until_scn);
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END;
/

Make a note of the until SCN returned. You will use this number in Step 4.h
(page 2-22). For this example, assume that the returned until SCN
is 45442631.

d. In SQL*Plus, connect to the source database dbs1. exanpl e. comas an
administrative user.

e. Archive the current online redo log;:

ALTER SYSTEM ARCHI VE LOG CURRENT;

f.  Prepare your environment for database duplication, which includes
preparing the destination database as an auxiliary instance for duplication.
See Oracle Database Backup and Recovery User’s Guide for instructions.

g. Start the RMAN client, and connect to the source database
dbs1. exanpl e. comas TARGET and to the destination database
dbs2. exanpl e. comas AUXI LI ARY.

See Also:

Oracle Database Backup and Recovery Reference for more information about the
RMAN CONNECT command

h. Use the RMAN DUPLI CATE command with the OPEN RESTRI CTED option to
instantiate the source database at the destination database. The OPEN
RESTRI CTED option is required. This option enables a restricted session in
the duplicate database by issuing the following SQL statement: ALTER
SYSTEMENABLE RESTRI CTED SESSI ON. RMAN issues this statement
immediately before the duplicate database is opened.

You can use the UNTI L SCN clause to specify an SCN for the duplication. Use
the until SCN determined in Step 4.c (page 2-21) for this clause. Archived
redo logs must be available for the until SCN specified and for higher SCN
values. Therefore, Step 4.e (page 2-22) archived the redo log containing the
until SCN.

Ensure that you use TOdat abase_nane in the DUPLI CATE command to
specify the name of the duplicate database. In this example, the duplicate
database is dbs2. exanpl e. com Therefore, the DUPLI CATE command for
this example includes TOdbs2. exanpl e. com

The following is an example of an RMAN DUPLI CATE command:

RVAN> RUN
{
SET UNTIL SCN 45442631;
ALLOCATE AUXI LI ARY CHANNEL dbs2 DEVI CE TYPE sbt;
DUPLI CATE TARGET DATABASE TO dbs?2
NOFI LENAMECHECK
OPEN RESTRI CTED,
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See Also:

Oracle Database Backup and Recovery Reference for more information about the
RMAN DUPLI CATE command

i. In SQL*Plus, connect to the destination database as an administrative user.

j-  Rename the global name. After an RMAN database instantiation, the
destination database has the same global name as the source database.
Rename the global name of the destination database back to its original name
with the following statement:

ALTER DATABASE RENAME GLOBAL_NAME TO dbs2. exanpl e. com

k. In SQL*Plus, connect to the destination database dbs2. exanpl e. comas the
Oracle Streams administrator.

I. Drop the database link from the source database to the destination database
that was cloned from the source database:

DROP DATABASE LI NK dbs2. exanpl e. com

While still connected to the destination database as the Oracle Streams
administrator, create a database link from the destination database to the source
database:

CREATE DATABASE LI NK dbs1. exanpl e. com CONNECT TO strmadnin
| DENTI FI ED BY password USING ' dbs1. exanpl e. con ;

See Step 1 (page 2-19) for information about why this database link is required.

In SQL*Plus, connect to the source database dbs1. exanpl e. comas the Oracle
Streams administrator.

Run the POST_| NSTANTI ATI ON_SETUP procedure:

DECLARE
enpty_tbs DBMS_STREANS_TABLESPACE ADM TABLESPACE SET;
BEG N
DBVS_STREAMS_ADM PGST_| NSTANTI ATl ON_SETUP(
mai nt ai n_node => 'GOBAL',
t abl espace_nanes => enpty_tbs,
sour ce_dat abase => " dbsl. exanpl e. com,
destination_dat abase => 'dbs2. exanpl e. cont,
performactions => TRUE,
bi _directional => TRUE,
i ncl ude_ddl => TRUE,
start_processes => TRUE,
instantiation_scn => 45442630,
excl ude_schemas = '*
excl ude_fl ags => DBMS_STREAMS_ADM EXCLUDE_FLAGS_UNSUPPORTED +
DBVS_STREAMS_ADM EXCLUDE_FLAGS DML +
DBMVS_STREAMS_ADM EXCLUDE_FLAGS DDL);
END;

/

The parameter values specified in both the PRE_|I NSTANTI ATI ON_SETUP and
POST_I NSTANTI ATI ON_SETUP procedures must match, except for the values of
the following parameters: per f or m_acti ons, scri pt _nane,
script_directory_object,andstart_processes.
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Also, notice that the i nst ant i at i on_scn parameter is set to 45442630. The
RMAN DUPLI CATE command duplicates the database up to one less than the
SCN value specified in the UNTI L SCN clause. Therefore, you should subtract one
from the until SCN value that you specified when you ran the DUPLI CATE
command in Step 4 (page 2-21)4.h (page 2-22). In this example, the until SCN was
set to 45442631. Therefore, the i nst ant i ati on_scn parameter should be set
to 45442631 - 1, or 45442630.

If the instantiation SCN was set for the shared database objects at the destination
database during instantiation, then the i nst ant i at i on_scn parameter should
be set to NULL. For example, the instantiation SCN might be set during a full
database export/import.

Because this procedure configures a bi-directional replication environment, do not
allow DML or DDL changes to the shared database objects at the destination
database while the procedure is running.

To monitor the progress of the configuration operation, follow the instructions in
"Monitoring Oracle Streams Configuration Progress (page 2-66)".

If this procedure encounters an error and stops, then see "Recovering from
Operation Errors (page 12-38)" for information about either recovering from the
error or rolling back the configuration operation.

At the destination database, connect as an administrative user in SQL*Plus and
use the ALTER SYSTEMstatement to disable the RESTRI CTED SESSI ON:

ALTER SYSTEM DI SABLE RESTRI CTED SESSI ON;

Configure conflict resolution for the shared database objects if necessary.

Typically, conflicts are possible in a bi-directional replication environment. If
conflicts are possible in the environment created by the

PRE_I NSTANTI ATI ON_SETUP and POST_I NSTANTI ATI ON_SETUP procedures,
then configure conflict resolution before you allow users to make changes to the
shared database objects.

See Oracle Streams Conflict Resolution (page 9-1) for more information.

The bi-directional replication environment configured in this example has the
following characteristics:

Database supplemental logging is configured at both databases.

The dbs1. exanpl e. comdatabase has two queues and queue tables with system-
generated names. One queue is for the local capture process, and one queue is for
the apply process.

The dbs2. exanpl e. comdatabase has two queues and queue tables with system-
generated names. One queue is for the local capture process, and one queue is for
the apply process.

At the dbs1. exanpl e. comdatabase, a capture process with a system-generated
name captures DML and DDL changes to all of the database objects in the database
that are supported by Oracle Streams.

At the dbs2. exanpl e. comdatabase, a capture process with a system-generated
name captures DML and DDL changes to all of the database objects in the database
that are supported by Oracle Streams.
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¢ A propagation running on the dbs1. exanpl e. comdatabase with a system-
generated name sends the captured changes from a queue at the
dbs1. exanpl e. comdatabase to a queue at the dbs2. exanpl e. comdatabase.

* A propagation running on the dbs2. exanpl e. comdatabase with a system-
generated name sends the captured changes from a queue at the
dbs2. exanpl e. comdatabase to a queue at the dbs1. exanpl e. comdatabase.

e Atthe dbsl. exanpl e. comdatabase, an apply process with a system-generated
name dequeues the changes from its queue and applies them to the database
objects.

e Atthe dbs2. exanpl e. comdatabase, an apply process with a system-generated
name dequeues the changes from its queue and applies them to the database
objects.

* Tags are used to avoid change cycling. Specifically, each apply process uses an
apply tag so that redo records for changes applied by the apply process include the
tag. Each apply process uses an apply tag that is unique in the replication
environment. Each propagation discards changes that have the tag of the apply
process running on the same database. See "Change Cycling and Tags (page 2-12)"
for more information.

2.2.4.2 Configuring Two-Database Schema Replication with Local Capture

This example configures an Oracle Streams replication environment that replicates
data manipulation language (DML) changes to all of the tables in the hr schema. This
example configures a two-database replication environment with local capture
processes to capture changes. This example uses the global database names

dbl. exanpl e. comand db2. exanpl e. com However, you can substitute databases
in your environment to complete the example.

The following table lists the decisions that were made about the Oracle Streams
replication environment configured in this example.

Decision Assumption for This Example
Decide Which Type of Replication This example provides instructions for
Environment to Configure (page 1-5) configuring either one-way or bi-directional

replication. To configure bi-directional
replication, you must complete additional
steps and set the bi _di rect i onal
parameter to TRUE when you run the
configuration procedure.

Decide Whether to Configure Local or This example configures local capture for the
Downstream Capture for the Source Database source database.

(page 1-10)

Decide Whether Changes Are Allowed at This example lets you choose whether to
One Database or at Multiple Databases allow changes at one database or both

(page 1-12) databases.

Decide Whether the Replication Environment This example configures identical shared
Will Have Nonidentical Replicas (page 1-13) ~ database objects at the databases.
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Decision Assumption for This Example

Decide Whether the Replication Environment This example does not configure apply

Will Use Apply Handlers (page 1-14) handlers.

Decide Whether to Maintain DDL Changes This example maintains DDL changes.
(page 1-15)

Decide How to Configure the Replication This example uses the MAI NTAI N_SCHEMAS
Environment (page 1-16) procedure to configure the environment.

The database objects being configured for replication might or might not exist at the
destination database when you run the MAI NTAI N_SCHENAS procedure. If the
database objects do not exist at the destination database, then the

MAI NTAI N_SCHENAS procedure instantiates them at the destination database using a
Data Pump export/import. During instantiation, the instantiation SCN is set for these
database objects. If the database objects already exist at the destination database, then
the MAI NTAI N_SCHEMAS procedure retains the existing database objects and sets the
instantiation SCN for them. In this example, the hr schema exists at both the

dbl. exanpl e. comdatabase and the db2. exanpl e. comdatabase before the

MAI NTAI N_SCHEMAS procedure is run.

In this example, the MAI NTAI N_SCHENAS procedure will configure the replication
environment directly. A configuration script will not be generated. A Data Pump
export dump file instantiation will be performed.

Figure 2-2 (page 2-27) provides an overview of the environment created in this
example. The additional components required for bi-directional replication are shown
in gray, and their actions are indicated by dashed lines.
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Figure 2-2 Two-Database Replication Environment with Local Capture Processes
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Complete the following steps to use the MAI NTAI N_SCHEMAS procedure to configure
the environment:

1. Complete the following tasks to prepare for the two-database replication
environment:

a. Configure network connectivity so that the db1. exanpl e. comdatabase can
communicate with the db2. exanpl e. comdatabase.

See Oracle Database 2 Day DBA for information about configuring network
connectivity between databases.

b. Configure an Oracle Streams administrator at each database that will
participate in the replication environment. See "Configuring an Oracle
Streams Administrator on All Databases (page 1-19)" for instructions. This
example assumes that the Oracle Streams administrator is st r madmni n.

c. Create a database link from the db1. exanpl e. comdatabase to the
db2. exanpl e. comdatabase.
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The database link should be created in the Oracle Streams administrator's
schema. Also, the database link should connect to the Oracle Streams
administrator at the other database. Both the name and the service name of
the database link must be db2. exanpl e. com See "Configuring Network
Connectivity and Database Links (page 1-23)" for instructions.

d. Configure the dbl. exanpl e. comdatabase to run in ARCHI VELOGmode.
For a capture process to capture changes generated at a source database, the
source database must be running in ARCHI VELOGmode. See Oracle Database
Administrator’s Guide for information about configuring a database to run in
ARCHI VELOGmode.

2. To configure a bi-directional replication environment, complete the following
steps. If you are configuring a one-way replication environment, then these steps
are not required, and you can move on to Step 3 (page 2-28).

a. Create a database link from the db2. exanpl e. comdatabase to the
dbl. exanmpl e. comdatabase.

The database link should be created in the Oracle Streams administrator's
schema. Also, the database link should connect to the Oracle Streams
administrator at the other database. Both the name and the service name of
the database link must be db1. exanpl e. com See "Configuring Network
Connectivity and Database Links (page 1-23)" for instructions.

b. Configure the db2. exanpl e. comdatabase to run in ARCHI VELOGmode.
For a capture process to capture changes generated at a source database, the
source database must be running in ARCHI VELOGmode. See Oracle Database
Administrator’s Guide for information about configuring a database to run in
ARCHI VELOGmode.

3. Set initialization parameters properly at each database that will participate in the
Oracle Streams replication environment. See "Setting Initialization Parameters
Relevant to Oracle Streams (page 1-25)""Setting Initialization Parameters Relevant
to Oracle Streams (page 1-25)" for instructions.

4. Create the following required directory objects:

* A source directory object at the source database. This example assumes that
this directory object is sour ce_di rect ory.

* A destination directory object at the destination database. This example
assumes that this directory object is dest _di rect ory.

See "Creating the Required Directory Objects (page 2-16)" for instructions.

5. In SQL*Plus, connect to the dbl. exanpl e. comdatabase as the Oracle Streams
administrator.

See Oracle Database Administrator’s Guide for information about connecting to a
database in SQL*Plus.

6. Run the MAI NTAI N_SCHEMAS procedure to configure replication of the hr
schema between the db1l. exanpl e. comdatabase and the db2. exanpl e. com
database.

Ensure that the bi _di r ecti onal parameter is set properly for the replication
environment that you are configuring. Either set this parameter to FALSE for one-
way replication, or set it to TRUE for bi-directional replication.
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BEG N
DBNVS_STREANMS_ADM MAI NTAI N SCHEMAS(

schema_nanes = "hr',

source_di rectory_obj ect => 'source_directory',

destination_directory_object => 'dest_directory',

sour ce_dat abase => ' dbl. exanpl e. com ,

destination_dat abase => ' db2. exanpl e. com,

bi _directional => FALSE); -- Set to TRUE for bi-directional
END;

/

The MAI NTAI N_SCHEMAS procedure can take some time to run because it is
performing many configuration tasks. Do not allow data manipulation language
(DML) or data definition language (DDL) changes to the replicated database
objects at the destination database while the procedure is running.

When a configuration procedure is run, information about its progress is recorded
in the following data dictionary views: DBA RECOVERABLE_SCRI PT,

DBA RECOVERABLE _SCRI PT_PARAMS, DBA RECOVERABLE_SCRI PT_BLOCKS,
and DBA_RECOVERABLE_SCRI PT_ERROCRS. If the procedure stops because it
encounters an error, then see Oracle Streams Replication Administrator’s Guide for
instructions about using the RECOVER_OPERATI ON procedure in the
DBMS_STREAMS_ADMpackage to recover from these errors.

7. If you configured bi-directional replication, then configure latest time conflict
resolution for all of the tables in the hr schema at both databases. This schema
includes the count ri es, depart ment s, enpl oyees, j obs,j ob_hi story,
| ocati ons, and r egi ons tables. See Oracle Streams Conflict Resolution
(page 9-1) for instructions.

See Also:

The Oracle Enterprise Manager Cloud Control online help for an example that
configures this replication environment using Oracle Enterprise Manager
Cloud Control

2.2.4.3 Configuring Two-Database Table Replication with Local Capture

You can use the MAI NTAI N_TABLES procedure in the DBM5_STREAMS_ADMpackage
to configure table replication. The example in this section uses this procedure to
configure an Oracle Streams replication environment that maintains specific tables in
the hr schema. The source database is dbs1. exanpl e. com and the destination
database is dbs2. exanpl e. com

The following table lists the decisions that were made about the Oracle Streams
replication environment configured in this example.

Decision Assumption for This Example
Decide Which Type of Replication This example configures one-way replication
Environment to Configure (page 1-5) in a two database environment where the

source database is read /write and the
destination database is read-only.
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Decision

Assumption for This Example

Decide Whether to Configure Local or
Downstream Capture for the Source Database
(page 1-10)

Decide Whether Changes Are Allowed at
One Database or at Multiple Databases
(page 1-12)

Decide Whether the Replication Environment
Will Have Nonidentical Replicas (page 1-13)

Decide Whether the Replication Environment
Will Use Apply Handlers (page 1-14)

Decide Whether to Maintain DDL Changes
(page 1-15)

Decide How to Configure the Replication
Environment (page 1-16)

This example configures local capture for the
source database.

This example configures a replication
environment that allows changes only at the
source database.

This example configures identical shared
database objects at the databases.

This example does not configure apply
handlers.

This example maintains DDL changes for a
subset of the shared database objects.

This example uses the MAI NTAI N_TABLES
procedure to configure the environment.

The replication environment maintains the following DML and DDL changes for the
shared database objects:

The replication environment will maintain DML changes to the following tables in

the hr schema:
departnents
enpl oyees
countries
regi ons

| ocati ons

j obs

job_history

The replication environment will maintain DDL changes to the following tables in

the hr schema:

departnents

enpl oyees

The replication environment does not maintain DDL changes to the following tables in
the hr schema:

countries
regi ons

| ocati ons

2-30 Replication Administrator’s Guide



Configuring Replication Using the DBMS_STREAMS_ADM Package

e jobs
e job _history

In this example, the MAI NTAlI N_TABLES procedure will not configure the replication
environment directly. Instead, a configuration script will be generated, and this script
will be modified so that DDL changes to the following tables are maintained:

depart ment s and enpl oyees. A Data Pump network import instantiation will be
performed.

Ensure that you do not try to replicate tables that are not supported by Oracle Streams.

Figure 2-3 (page 2-31) provides an overview of the replication environment created in
this example.

Figure 2-3 Sample Oracle Streams Environment That Replicates Tables
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See Also:

Oracle Streams Concepts and Administration for instructions on determining
which database objects are not supported by Oracle Streams
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Complete the following steps to use the MAI NTAI N_TABLES procedure to configure
the environment:

1. Complete the required tasks before running the MAI NTAI N_TABLES procedure.
See "Tasks to Complete Before Configuring Oracle Streams Replication
(page 1-18)" for instructions.

For this configuration, the following tasks must be completed:

Configure an Oracle Streams administrator at both databases. See "Configuring
an Oracle Streams Administrator on All Databases (page 1-19)".

Configure network connectivity and database links:

— Configure network connectivity between the source database
dbs1. exanpl e. comand the destination database dbs2. exanpl e. com

— Create a database link from the source database dbs1. exanpl e. comto
the destination database dbs2. exanpl e. com

— Because the MAI NTAI N_TABLES procedure will perform a Data Pump
network import instantiation, create a database link from the destination
database dbs2. exanpl e. comto the source database
dbs1. exanpl e. com

See "Configuring Network Connectivity and Database Links (page 1-23)".

Ensure that the source database dbs1. exanpl e. comis in ARCHI VELOG
mode. See "Ensuring That Each Source Database Is In ARCHIVELOG Mode
(page 1-25)".

Ensure that the initialization parameters are set properly at both databases. See
"Setting Initialization Parameters Relevant to Oracle Streams (page 1-25)".

Configure the Oracle Streams pool properly at both databases. See
"Configuring the Oracle Streams Pool (page 1-32)".

2. Create a script directory object at the source database. This example assumes that
this directory objectis scri pt _di rectory.

See "Creating the Required Directory Objects (page 2-16)" for instructions.

3. In SQL*Plus, connect to the source database dbs1. exanpl e. comas the Oracle
Streams administrator.

See Oracle Database Administrator’s Guide for instructions about connecting to a
database in SQL*Plus.

4.  Run the MAI NTAI N_TABLES procedure:

DECLARE

tabl es DBVS_UTI LI TY. UNCL_ARRAY;

BEG N
tables(1l) := "hr.departnents';
tables(2) := 'hr.enpl oyees';
tables(3) := "hr.countries';
tabl es(4) := "hr.regions';
tables(5) := "hr.locations';
tables(6) := "hr.jobs';
tables(7) := "hr.job_ hlstory ;

DBMS_STREAMS_ADM MAI NTAI N_TABLES(
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t abl e_nanes => tabl es,
source_directory_obj ect => NULL,
destination_directory_object => NULL,

sour ce_dat abase => "' dbsl. exanpl e. com ,
destination_dat abase => ' dbs2. exanpl e. com ,
per form actions => FALSE,

script _nanme => 'configure_rep.sql",
script_directory_object => 'script_directory',
bi _directional => FALSE,

i ncl ude_ddl => FALSE,

instantiation => DBMS_STREAMS_ADM | NSTANTI ATI ON_TABLE_NETWCRK) ;

END;
/

The confi gure_rep. sql script generated by the procedure uses default values
for the parameters that are not specified in the procedure call. The script uses
system-generated names for the ANYDATA queues, queue tables, capture process,
propagation, and apply process it creates. You can specify different names by
using additional parameters available in the MAI NTAI N_TABLES procedure.
Notice that the i ncl ude_dd| parameter is set to FALSE. Therefore, the script
does not configure the replication environment to maintain DDL changes to the
tables.

The procedure does not specify the appl y_nane parameter. Therefore, the
default, NULL, is specified for this parameter. When the appl y_nane parameter is
set to NULL, no apply process that applies changes from the source database can
exist on the destination database. If an apply process that applies changes from
the source database exists at the destination database, then specify a non-NULL
value for the appl y_name parameter.

Modify the conf i gur e_r ep. sqgl script:

a. Navigate to the directory that corresponds with the scri pt _di rectory
directory object on the computer system running the source database.

b. Opentheconfigure_rep.sql scriptin a text editor. Consider making a
backup of this script before modifying it.

c. In the script, find the ADD_TABLE_RULES and
ADD_TABLE PROPAGATI ON_RULES procedure calls that create the table rules
for the hr . depart ment s and hr . enpl oyees tables. For example, the
procedure calls for the capture process look similar to the following:

dbns_streans_adm add_t abl e_rul es(
tabl e_nane => '"HR". " DEPARTMENTS"',
streams_type => ' CAPTURE ,
streans_name => ' "DBS1$CAP"",
queue_name => ' " STRVADM N'. " DBS1$CAPQ'',
include_dm => TRUE,
include_ddl => FALSE,
i ncl ude_tagged_| cr => TRUE,
source_dat abase => ' DBS1. EXAMPLE. COM ,
inclusion_rule => TRUE,
and_condition => get _conpatible);

dbns_streans_adm add_t abl e_rul es(
tabl e_nanme => '"HR'. "EMPLOYEES"',
streams_type => ' CAPTURE ,
streans_nanme => ' "DBS1$CAP"',
queue_name => '" STRVADM N'. " DBS1$CAPQ'',
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include_dm => TRUE,

include_ddl => FALSE,

i ncl ude_tagged_| cr => TRUE,

source_dat abase => ' DBS1. EXAMPLE. COM ,
inclusion_rule => TRUE,

and_condition => get _conpatible);

d. In the procedure calls that you found in Step 5.c (page 2-33), change the
setting of the i ncl ude_ddl parameter to TRUE. For example, the procedure
calls for the capture process should look similar to the following after the
modification:

dbns_streans_adm add_t abl e