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Preface

This preface contains these topics:
= Audience

= Documentation Accessibility
= Related Documents

s Conventions

Oracle Database 2 Day + Data Replication and Integration Guide is for anyone who wants
to perform data replication and integration tasks that involve Oracle databases. Data
replication and integration tasks involve using information at two or more databases
in a unified way.

This guide recommends best practices and describes efficient ways of performing data
replication and integration tasks. This guide describes using Oracle Enterprise
Manager to complete tasks whenever possible.

Documentation Accessibility

Our goal is to make Oracle products, services, and supporting documentation
accessible, with good usability, to the disabled community. To that end, our
documentation includes features that make information available to users of assistive
technology. This documentation is available in HTML format, and contains markup to
facilitate access by the disabled community. Accessibility standards will continue to
evolve over time, and Oracle is actively engaged with other market-leading
technology vendors to address technical obstacles so that our documentation can be
accessible to all of our customers. For more information, visit the Oracle Accessibility
Program Web site at

http://www.oracle.com/accessibility/

Accessibility of Code Examples in Documentation

Screen readers may not always correctly read the code examples in this document. The
conventions for writing code require that closing braces should appear on an
otherwise empty line; however, some screen readers may not always read a line of text
that consists solely of a bracket or brace.



Accessibility of Links to External Web Sites in Documentation

This documentation may contain links to Web sites of other companies or
organizations that Oracle does not own or control. Oracle neither evaluates nor makes
any representations regarding the accessibility of these Web sites.

TTY Access to Oracle Support Services

Oracle provides dedicated Text Telephone (ITTY) access to Oracle Support Services
within the United States of America 24 hours a day, seven days a week. For TTY
support, call 800.446.2398.

Related Documents
For more information, see these Oracle resources:
»  Oracle Database 2 Day DBA
»  Oracle Database Administrator’s Guide
»  Oracle Streams Concepts and Administration
»  Oracle Streams Replication Administrator’s Guide
»  Oracle Streams Advanced Queuing User’s Guide
»  Oracle Database Heterogeneous Connectivity Administrator’s Guide
»  Oracle Database Advanced Replication
»  Oracle Database Advanced Replication Management API Reference
»  Oracle Database PL/SQL Packages and Types Reference
»  Oracle Database Reference
s The Enterprise Manager online Help

»  Oracle Enterprise Manager Concepts

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.

monospace 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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Introduction to Data Replication and
Integration

As a database administrator with multiple databases to manage, you are responsible
for making information available when and where it is needed.

This chapter contains the following sections:
= About This Guide
= About Data Replication and Integration

= About Data Replication and Integration Options

About This Guide

Oracle Database 2 Day + Data Replication and Integration Guide teaches you how to
perform common tasks that are necessary to configure and administer several different
types of data replication and integration environments. See "About Data Replication
and Integration” on page 1-2 and "About Data Replication and Integration Options" on
page 1-3 for information about the types of environments.

This guide helps you decide which data replication and integration environments are
best for you. This guide also provides basic, task-oriented instructions for configuring,
maintaining, monitoring, and troubleshooting common types of data replication and
integration environments.

The primary interfaces used in this guide are Oracle Enterprise Manager and
SQL*Plus.

Before Using This Guide

Before using this guide, you must:
= Become familiar with Oracle Database 2 Day DBA
= Install Oracle Database software and configure at least two databases

Because this guide describes data replication and integration at multiple databases,
more than one database is required for most of the tasks described in this guide.

What This Guide Is Not

The Oracle Database 2 Day + Data Replication and Integration Guide is task-oriented. The
objective is to describe common data replication and integration tasks. Where
appropriate, it describes the concepts necessary for understanding and completing the
current task.
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About Data Replication and Integration

Data replication and integration involves several Oracle Database features. These
features include distributed SQL, Oracle Database Gateway, Oracle Streams, and
materialized views. This guide does not provide exhaustive information about these
features. For complete conceptual information about these features and detailed
instructions for using them, see the appropriate Oracle documentation:

»  Oracle Database Administrator’s Guide for information about distributed SQL

»  Oracle Database Heterogeneous Connectivity Administrator’s Guide for information
about Oracle Database Gateway

s Oracle Streams Concepts and Administration for general information about Oracle
Streams

s Oracle Streams Replication Administrator’s Guide for information about using Oracle
Streams for replication

»  Oracle Database Advanced Replication and Oracle Database Advanced Replication
Management API Reference for more information about materialized views

»  Oracle Streams Advanced Queuing User’s Guide for information about using Oracle
Streams for message queuing

Also, this guide describes using some of the data replication and integration features
available in Oracle Enterprise Manager, but this guide does not provide exhaustive
information about Enterprise Manager. For information about Enterprise Manager, see:

s The Enterprise Manager online Help

»  Oracle Enterprise Manager Concepts

About Data Replication and Integration

Data replication and integration enables you to access information when and where
you need it in a distributed environment. Oracle Database provides secure and
standard mechanisms that enable communication between databases, applications,
and users. These mechanisms include queues, data replication, message propagation,
and distributed access in both homogeneous and heterogeneous environments.

This guide describes using distributed SQL, replication, and message queuing. You
can make efficient use of your computing resources by using these features to
complete the following types of tasks:

= Exchange data between Oracle databases and non-Oracle databases
= Replicate data between databases

= Enable communication between applications

= Exchange information with customers, partners, and suppliers

Oracle Database provides the following types of data replication and integration
solutions to address your specific requirements:

= Consolidation: All data is moved into a single database and managed from a
central location. Oracle Real Application Clusters (Oracle RAC), Grid computing,
and Virtual Private Database (VPD) can help you consolidate information into a
single database that is highly available, scalable, and secure.

»  Federation: Data appears to be integrated in a single virtual database, while
actually remaining in its current distributed locations. Distributed queries,
distributed SQL, and Oracle Database Gateway can help you create a federated
database.
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About Data Replication and Integration Options

=  Sharing: Multiple copies of same information are maintained in multiple databases
and application data stores. Data replication and messaging can help you share
data at multiple databases.

See Also:
»  Oracle Database 2 Day + Real Application Clusters Guide
»  Oracle Database 2 Day + Security Guide

About Data Replication and Integration Options

As organizations expand, it becomes increasingly important for them to be able to
share information among multiple databases and applications. Oracle Database
provides several ways for organizations to achieve their data replication and
integration goals. This topic helps you decide which data replication and integration
options are best for your organization.

The following topics describe when to use different data replication and integration
options:

= When to Access and Modify Information in Multiple Databases
s When to Replicate Data with Oracle Streams

= When to Replicate Data with Materialized Views

= When to Send Messages Between Databases

You can choose to use one of these options or a combination of them to meet your
requirements.

Note: In addition to the data replication and integration options
described in this guide, Oracle Warehouse Builder is another option
that you can use to integrate information. Oracle Warehouse Builder is
a flexible tool that enables you to design and deploy various types of
data integration strategies. Projects commonly implemented using
Warehouse Builder involve mission critical operational systems,
migration scenarios, integration of disparate operational systems, and
traditional data warehousing. Oracle Warehouse Builder is comprised
of a set of graphical user interfaces to assist you in implementing
solutions for integrating data. See Oracle Warehouse Builder User's
Guide for information about using it.

When to Access and Modify Information in Multiple Databases

Despite their best efforts to consolidate information, many organizations find
themselves with multiple, distributed databases. Even if these organizations might
prefer to centralize this data, at least in the short term, it might not be possible. These
organizations must have a method of accessing these distributed data sources as if
they were a single, centralized database. Using distributed SQL, applications and users
can access and modify information at multiple Oracle or non-Oracle databases as if it
resided in a single Oracle database.

Because information does not need to be moved or copied, using distributed SQL to
federate their distributed data sources provides organizations with the fastest, and
easiest, path to information integration. If information is later moved, then it is not
necessary to rewrite an application. This is especially useful for organizations that are
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About Data Replication and Integration Options

transitioning to a consolidated approach, but need a method for accessing the
distributed data now.

For example, by using distributed SQL with the appropriate Oracle Database Gateway,
applications can access legacy data immediately, without waiting until it can be
imported into an Oracle Database. Distributed SQL is also useful to organizations that
want to perform ad hoc queries or updates on infrequently accessed data that is more
appropriately located elsewhere.

See Also:

»  Chapter 3, "Accessing and Modifying Information in Multiple
Databases"

When to Replicate Data with Oracle Streams

If connectivity is not an issue, then organizations might prefer to replicate data in a
near-real-time manner. Doing so reduces the possibility of conflicts and insures that
the data is up to date at all locations. Oracle Streams supports near-real-time data
replication in a variety of configurations, depending on an organization’s specific
requirements. In an Oracle Streams replication environment, databases push changes
to each other automatically.

A multimaster (or n-way) model 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 one of the
surviving locations. This type of configuration can also be used to provide load
balancing between multiple locations.

Another common configuration is the hub-and-spoke model. For example, an
insurance company might use this model to share customer data between its
headquarters and local sales offices. A networked version of this model 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 of the complexity
that results when there are direct connections between all locations. The
hub-and-spoke model 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.

Organizations can configure Oracle Streams replication to allow updates to the
replicated data at multiple locations. In such replication environments, data conflicts
are possible. Oracle Streams provides conflict resolution methods that can resolve
these conflicts automatically.

Because Oracle Streams provides a flexible infrastructure for all information sharing
requirements, including messaging and replication, it is easy for an organization to
change its configuration as its needs change.

See Also:

»  Chapter 4, "Replicating Data Using Oracle Streams"
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When to Replicate Data with Materialized Views

It might not always be practical for all users to access data that is stored in a single
location. For example, field sales personnel might need access to a price list when they
are at a customer site. They might want to process an order, even if they cannot
connect to the primary or master database. These users require a replica of the
database or a portion of the database.

A materialized view is a replica of a table or a subset of a table that can be refreshed to
a transactionally consistent point in time. During a refresh, only the final values of the
changed rows are pulled down and applied to the materialized view, no matter how
many updates were applied to the master table. This reduces the amount of time that
the remote site must be connected to the master site.

Materialized views are especially useful for locations with limited connectivity to the
master site. Updatable materialized views allow these locations to function
autonomously, even when connectivity is unavailable. When updates are allowed at
multiple locations, ownership is typically partitioned in some manner between the
locations to prevent conflicting updates. When conflicts are possible, Oracle provides
conflict resolution methods that can resolve these conflicts automatically.

In addition to supporting disconnected computing, organizations can also use
materialized views to improve performance and scalability by providing local access
to data and by off loading processing at the primary location. For example, one or
more materialized views might be used to off load reporting activity from an
order-entry system.

See Also:

s Chapter 7, "Replicating Data Using Materialized Views"

When to Send Messages Between Databases

As organizations grow, they typically develop a variety of applications to automate
processes and manage tasks. Although these applications do not share data directly,
they might not operate entirely autonomously. These applications need a way to
communicate with one another to coordinate tasks and exchange information.

Using Oracle Streams Advanced Queuing (AQ), applications can securely and reliably
communicate with one another in an asynchronous manner. Oracle Streams AQ
supports all of the standard features of message queuing systems, including
multiconsumer queues, publish and subscribe, content-based routing, Internet
propagation, and transformations. So, for example, the shipping department can easily
notify the billing department when a product has shipped, and the customer can be
billed accordingly.

By combining Oracle Streams AQ with the appropriate messaging gateway,
applications can even interoperate with other message queuing systems, such as
TIBCO Rendezvous or IBM Websphere MQ. This ability can be especially useful when
it is necessary to share information with business partners or customers.

See Also:

»  Chapter 9, "Sending Messages Using Oracle Streams Advanced
Queuing"
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Common Data Replication and Integration
Tasks

This chapter describes how to complete common tasks that are required in many data
replication and integration environments.

This chapter contains the following sections:

s Setting the GLOBAL_NAMES Initialization Parameter to TRUE
= Example: Creating an Oracle Streams Administrator

s Creating an ANYDATA Queue

= Example: Creating a Database Link

Setting the GLOBAL_NAMES Initialization Parameter to TRUE

To access data in multiple locations, you must first ensure that each location can be
uniquely identified. Next, you must establish a communication path between these
locations.

The unique identifier for each database is referred to as its global database name. By
setting the initialization parameter GLOBAL_NAMES to TRUE, you guarantee that each
database in your federated environment can be uniquely identified. A database forms
a global database name by prefixing the database network domain, specified by the
DB_DOMAIN initialization parameter at database creation, with the individual database
name, specified by the DB_NAME initialization parameter.

To set the GLOBAL_NAMES initialization parameter to TRUE at a database:
1. Log in to Enterprise Manager as an administrative user with SYSDBA privilege.

2. Go to the Database Home page for the database instance.

3. Click Server to open the Server subpage.

4. Click Initialization Parameters in the Database Configuration section.
5

If you are using a server parameter file, then click SPFile. Otherwise, proceed to
the next step.

6. On the Initialization Parameters page, enter GLOBAL_NAMES in the search tool.
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Example: Creating an Oracle Streams Administrator

ORACLE Enterprise Manager Mg

Setup Preferences Help  Logout

Database Instance: database >

Initialization Parameters

Current SPFile

The parameter values listed here are from the SPFILE /ade/rurbano_emru/oracle/dbs/spfileemru.ora

Marme Basic Dynamic  Categor

Logged in As 5Y5
[ Show SQL | | Rewert | (Apphy )

feozal_names al =] fan =] fan =5 )
Filter on & narme or partial name
O Apply changes in SPFile mode to the current: running instance(s). For static parameters, you must restart the database.
[ Show All)
Reset | 150cf38 =] nexoo G
Select |Name |Help |Revisinn§ ‘Value ‘Enmments ‘Type |Ha§it |Dynamic |Eategnry
= db_recavery_file_dest_size J6) I I Big v v Backup and
Integer Recovery
@ memory_target I I Big v v Merory

Inkeger

7. Click Go.

8. Setthe GLOBAL_NAMES initialization parameter to TRUE.

9. Click Apply to save your changes.
Ensure that you set the parameter permanently in either the server parameter file
or in your initialization parameter file.

10. Complete Steps 1 through 9 for each database in your distributed environment. By

default, the GLOBAL_NAMES initialization parameter is set to FALSE. Therefore, it
must be set to TRUE explicitly at each database.

If you were directed to this topic from another topic, then go back to the topic now:

"Preparing to Access and Modify Information in Multiple Oracle Databases" on
page 3-3

"Preparing for Messaging" on page 9-5
"Preparing for Materialized View Replication" on page 7-3

"Preparing for Oracle Streams Replication" on page 4-15

See Also:
s Oracle Database 2 Day DBA

»  Oracle Database Reference for more information about the GLOBAL_
NAMES initialization parameter

Example: Creating an Oracle Streams Administrator

If you plan to use any of the components of Oracle Streams in your environment, then
configure an Oracle Streams administrator. Oracle Streams components include:

Queues

Capture processes
Propagations
Apply processes

Rules and rule sets

An Oracle Streams administrator configures and manages these components at each
database where they are used. See the following topics in this guide for information
about these components:
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s Chapter 9, "Sending Messages Using Oracle Streams Advanced Queuing"
s Chapter 4, "Replicating Data Using Oracle Streams"

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

To create an Oracle Streams administrator named strmadmin:
1. Example: Creating the Tablespace for the Oracle Streams Administrator

2. Example: Creating the Oracle Streams Administrator

Example: Creating the Tablespace for the Oracle Streams Administrator

The Oracle Streams administrator should use a dedicated tablespace that is not used
by any other user.

To create a new tablespace for the Oracle Streams administrator:
1. Log in to Enterprise Manager as an administrative user.

2. Go to the Database Home page for the database instance.
3. Click Server to open the Server subpage.
4. Click Tablespaces in the Storage section.
5. On the Tablespaces page, click Create.
The Create Tablespace page appears, showing the General subpage.

ORACLE Enterprise Manager 11g Setup  Preferences Help  Logout
Database

Database Instance: database > Tablespaces >

Create Tablespace

Logged in As SYSTEM

Show SQL | | Cancel | | OK )

General Storage

*MName |

Extent Management Type Status
lc Locally Managed & Permanent & Read write
" Diicti o)
Dictionary Managed [ Set as default permanent tablespace Read Only
© Offline

Datafiles
[ se bigfile tablespace

e Temparary

I Set as default temporary tablespace

 Undo
Undo Retention @) «
Guarankes es Mo

Tablespace can hawve only one datafile with no practical size limit,

Select Name
Mo items Found

General Storage

Directory

Add )
Size (MB)

Show SQL | | Cancel | | OK |

Enter streams_ tbs in the Name field.
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7. Click Add in the Datafiles section to open the Add Datafile page.

ORACLE Enterprise Manager 11¢g Setup Preferences Help Logout
Database Instance: database > Tablespaces = Logged in &s SYSTEM
Add Datafile

(Cancel) ( Continue )

* File Name |

+ File Directary |,|’0rac|e,|’dbs,|’

@

Tablespace STREAMS_TBS
File Size IIDD I ME - l

[ Reuse Existing File

Storage
- Automatically extend datafile when Full (AUTOEXTEND)

Increment ID I ME - I

Maximurn File Size & | imived
 yalue I IMB j'

(& TIP Changes made on this page will MOT take effect until vou click "OK" button on the Tablespace page.

(Cancel) ( Continue )

8. Enter streams_tbs.dbf in the File Name field.
9. Check the directory in the File Directory field and change it if necessary.
10. Change the size in the File Size field to 25 and ensure that the list is set to MB.

11. Select Automatically extend datafile when full (AUTOEXTEND) in the Storage
section.

12. Enter 5 in the Increment field and set the list to MB.

13. Set the Maximum File Size. Typically, it is best to leave it set to Unlimited.
14. Click Continue.

15. On the Create Tablespace page, click OK.

16. Complete the steps in "Example: Creating an Oracle Streams Administrator” on
page 2-2 to finish creating the Oracle Streams administrator.

Example: Creating the Oracle Streams Administrator

This topic describes creating an Oracle Streams administrator that uses the tablespace
configured in "Example: Creating the Tablespace for the Oracle Streams
Administrator” on page 2-3.

To create a new Oracle Streams administrator named strmadmin:
1. Log in to Enterprise Manager as an administrative user.

2. Go to the Database Home page for the database instance.
3. Click Server to open the Server subpage.
4. Click Users in the Security section.
5. On the Users page, click Create.
The General subpage of the Create User page appears.
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ORACLE Enterprise Manager 11g Setup  Preferences Help  Logout
Database Control Database
Database Instance: database > Users = Logged in As SYSTEM

Create User

_Show SQL ) | Cancel | | OK,
General Roles System Privieges Obiject Privileges Quotas Consumer Groups Swikching Privileges Proey Users

+ Mame |

Profile IDEFF\ULT vl
Authentication I Password = I

*Enker Password |

= Confirm Password |
Far Password choice, the role is authorized via password,
- Expire Password now

Default Tablespace | ,,<?

Tempoarary Tablespace | ,,5?

Status ¢ Lacked ® Unlacked

General Roles System Privieges Obiject Privileges Quotas Consumer Groups Swikching Privileges Proey Users

 Show SQL | | Cancel ) | OK )

6. Enter strmadmin in the Name field.

7. Enter a password for the new user in the Enter Password and Confirm Password
fields.

Enter an appropriate password for the administrative user. See Oracle Database 2
Day + Security Guide for information about choosing passwords.

8. Click the flashlight icon for the Default Tablespace field to select the streams_
tbs tablespace created in "Example: Creating the Tablespace for the Oracle
Streams Administrator" on page 2-3.

9. Click the flashlight icon for the Temporary Tablespace field to select a temporary
tablespace for the new user.

10. Click Roles.
The Roles subpage of the Create User page appears.
11. Click Edit List.
The Modify Roles page appears.
12. Move DBA from the Available Roles list to the Selected Roles list.
13. Click OK.
14. On the Create User page, click OK to create the user.
If you were directed to this topic from another topic, then go back to the topic now:
= "Preparing for Messaging" on page 9-5

= "Example: Configuring Read-Only Hub-and-Spoke Replication with Local
Capture" on page 4-20

= "Example: Configuring Read-Only Hub-and-Spoke Replication with Downstream
Capture" on page 4-24

= "Example: Configuring Read /Write Hub-and-Spoke Replication with Capture
Processes" on page 4-32

= "Example: Configuring Read /Write Hub-and-Spoke Replication with Synchronous
Captures" on page 4-38
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Creating an ANYDATA Queue

Queues store messages in an Oracle Streams environment. In an Oracle Streams
messaging environment, queues store the messages produced and consumed by
applications and users. In an Oracle Streams replication environment, queues store

messages that contain information about database changes. Typically, each database in

an Oracle Streams environment has one or more queues.

ANYDATA queues make it easy to store messages of almost any type. When you use an

ANYDATA queue, you can, for example, store several different types of application
messages in the same queue. ANYDATA queues must be used to store information
about database changes in an Oracle Streams replication environment.

To create an ANYDATA queue and its associated queue table:

1. In Oracle Enterprise Manager, log in to the database as the Oracle Streams
administrator.

Go to the Database Home page.
Click Data Movement to open the Data Movement subpage.

Click Setup in the Streams section.

o » w0 Db

On the Oracle Streams: Setup Options page, click Messaging.
The Streams page appears, showing the Messaging subpage.
6. Click Create to open the Create Queue: Queue Type page.

ORACLE Enterprise Manager 11g Help Logout
Database

Database Instance: database > Streams > Logged in As STRMADMIN

Create Queue: Queue Type

Specify the bype of the queue ko be created Cancel | | Continue |

(S LLI i W Ll L

& Mormal Queus, S¥5,ANYDATA Datatype
Stores messages of any bype in memory and a queus table, Use this type when configuring strearns apply or capture processes or buffered ressaging

 Narmal Queue, Fixed Datatype
Stores messages of a fred type in a queue table

& Exception Queus
Stores messages that cannat be rettieved or processed For some reason

Cancel ) | Continue |

7. Select Normal Queue, SYS.ANYDATA Datatype.

A queue of the ANYDATA data type enables you to store messages of almost any
type in a single queue.

8. Click Continue to open the Create Queue: Normal Queue, SYS.ANYDATA
Datatype page.
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ORACLE Enterprise Manager 11¢g Help  Logout
Database Instance: database > Streams > Logged in As STRMADMIN

Create Queue: Normal Queue, SYS.ANYDATA Datatype

This page allows creation of normal SYS.ANYDATA datatype queus, The specified queus table | Show SQL | | Cancel ) | Back | | Finish |
will be created if it does not exist, Storage parameters will not be applied if an already existing
queue table is selected,

Hlame |

’?:;l:e | ,,5? Specify Storage Parameters |

Specify the queus table in the Farm schema.queus_table_narne

Quewe [STRMADMIN

The specified user will be granted DEQUEUE and EMGUELE privileges on the queus and configured as a secure

UELe User
Description i

Show SQL ) | Cancel | | Back | | Finish |

9. Enter the name of the queue in the Name field. A typical queue name used in
Oracle Streams environments is streams_gqueue, but you can enter a different
name.

10. Enter the name of the queue table owner and the queue table name in the Queue
Table field. Typically, the Oracle Streams administrator owns Oracle Streams
queues, and a typical queue table name is streams_queue_table. Therefore,
you can enter strmadmin.streams_qgueue_table, or you can enter a different
owner and name.

11. Ensure that the name of the Oracle Streams administrator is entered in the Queue
User field.

12. Optionally enter a description for the queue in the Description field.
13. Click Finish to create the queue table and the queue.
If you were directed to this topic from another topic, then go back to the topic now:
s "Task 2: Configuring the Queues and Propagation Between Them" on page 9-8
s "Task 2: Configuring a Queue and a Messaging Client" on page 9-19
= "Example: Configuring Read /Write Hub-and-Spoke Replication with Synchronous
Captures" on page 4-38
See Also:

= "Modifying Queues" on page 9-24

Example: Creating a Database Link

To establish a communication path between two locations in a distributed database
environment, you must create a database link. A database link is a pointer that defines
a one-way communication path from one database to another database. An Oracle
database uses database links to enable users on one database to access objects in a
remote database. A local user can use a database link to a remote database even if the
local user is not a user on the remote database.

Because the GLOBAL_NAMES initialization parameter is set to TRUE for each database
in your distributed environment, you use a global database name when you establish a
link between two databases. Doing so ensures that each database link connects to the
correct remote database.

Before you can create a database link between two databases, you must configure
network connectivity so that the databases can communicate with each other. See
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Oracle Database 2 Day DBA for information about configuring network connectivity
between databases.

To create a database link from the ii1.net database to the ii2.net database:

1. Login to Enterprise Manager as an administrative user, such as the Oracle Streams
administrator strmadmin or SYSTEM. The database link is created in the schema
of this user.

2. Go to the Database Home page for the 111 .net database instance.

3. Click Schema to open the Schema subpage.

4. Click Database Links in the Database Objects section.

5. On the Database Links page, click Create to open the Create Database Link page.

ORACLE Enterprise Manager 11g Help Logout
Database Instance: database > Database Links = Logged in As STRMADMIN

Create Database Link

General

I Public - This database link is available ta all users.

Connect As

(‘Show SQL ) ( Cancel ) | OK )

+ Mame |

+ Met Service Mame |

& Cannected User
" Current User
" Fixed User

Username |

Passwaord |

Confirm Password |

(‘Show SQL ) ( Cancel ) | OK )

10.

11.

Enter the name of the database link in the Name field. The name should be the
global name of the database to which you are linking. In this example, the
database link name is 112 .net.

In the Net Service Name field, enter the net service name of the database to which
you are linking. In this example, the net service name is 112 .net.

Select Fixed User in the Connect As section.

In the Username field, enter the user name of the user who will own the database
link. The database link connects to this user on the remote database. In this
example, you can enter an administrative user, such as system SYSTEM, the Oracle
Streams administrator strmadmin, or a regular database user, such as oe.

In the Password and Confirm Password fields, enter the password for the
specified user on the remote database.

Click OK to create the database link.

If you were directed to this topic from another topic, then go back to the topic now:

"Example: Querying Multiple Oracle Databases" on page 3-4
"Example: Modifying Data in Multiple Oracle Databases" on page 3-5
"Example: Running a Stored Procedure in a Remote Oracle Database" on page 3-7

"Configuring Oracle Databases to Work with Non-Oracle Databases" on page 3-8
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"Task 2: Configuring the Queues and Propagation Between Them" on page 9-8

"Example: Configuring Read-Only Hub-and-Spoke Replication with Local
Capture" on page 4-20

"Example: Configuring Read-Only Hub-and-Spoke Replication with Downstream
Capture" on page 4-24

"Example: Configuring Read /Write Hub-and-Spoke Replication with Capture
Processes" on page 4-32

"Example: Configuring Read /Write Hub-and-Spoke Replication with Synchronous
Captures" on page 4-38

"Example: Adding Databases to a Replication Environment" on page 6-7

"Example: Preparing to Compare and Converge Data" on page 10-3
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Accessing and Modifying Information in
Multiple Databases

This chapter describes how to access and modify information in multiple Oracle and
non-Oracle databases.

This chapter contains the following sections:

= About Accessing and Modifying Information in Multiple Databases

»  Preparing to Access and Modify Information in Multiple Oracle Databases
»  Example: Querying Multiple Oracle Databases

»  Example: Modifying Data in Multiple Oracle Databases

= Example: Running a Stored Procedure in a Remote Oracle Database

= Working with Data in Non-Oracle Databases

About Accessing and Modifying Information in Multiple Databases

While connected to an Oracle database, you can access and modify information in
other Oracle databases and in non-Oracle databases. When information in two or more
databases appears to be in a single database, it is called federation. Federation leaves
information in its original location, where it is maintained and updated. Multiple data
sources appear to be integrated into a single virtual database so that different kinds of
databases are presented in one consolidated view. A federated configuration can make
all of your databases look like one virtual database to applications and end users,
thereby reducing some of the complexity of the distributed system.

The following topics contain more information about accessing and modifying
information in multiple databases:

s About Distributed SQL
= About Synonyms and Location Transparency
= About Accessing and Modifying Information in Non-Oracle Databases

s About Stored Procedures

See Also:

= "When to Access and Modify Information in Multiple Databases"
on page 1-3
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About Distributed SQL

Distributed SQL enables applications and users to query or modify information in
multiple databases with a single SQL statement. Because distributed SQL masks the
physical location of your data, you can change the location of your data without
changing your application. Distributed SQL includes the following: distributed
queries (which access data) and distributed transactions (which modify data). In
distributed transactions, the two-phase commit mechanism guarantees the integrity
of your data by ensuring that all statements in a transaction either commit or roll back
as a unit at each database involved in the distributed transaction.

When an application or user tries to commit a distributed transaction, the database to
which the application or user is connected is called the global coordinator. The global
coordinator completes the two-phase commit by initiating the following phases:

s Prepare Phase: The global coordinator asks the other databases involved in the
distributed transaction to confirm that they can either commit or roll back the
transaction, even if there is a failure. If any database cannot complete the prepare
phase, then the transaction is rolled back.

s Commit Phase: If all of the other databases inform the global coordinator that they
are prepared, then the global coordinator commits the transaction and asks all of
the other databases to commit the transaction.

See Also:

s Oracle Database Administrator’s Guide

About Synonyms and Location Transparency

A synonym is a database object that acts as an alias for another database object. You
can create both public and private synonyms. Every database user can access a public
synonym. A private synonym is in the schema of a specific user, and only users who
are granted access to the private synonym can use it.

In a distributed environment, synonyms can provide location transparency for
database objects. A synonym hides the location of a database object from applications
and users. If the database object must be moved or renamed, then you can redefine the
synonym, and applications and users can continue to use the synonym without any
modifications.

For example, suppose an application must access the hr . employees table at a remote
database with the global name ii2.net. A database link exists for the remote
database, and the name of the database link is 112 .net. In this case, you can create a
synonym named employees in the hr schema that points to the table
hr.employees@ii2.net. After the synonym is in place, the application at the local
database can use hr . employees to access the remote table.

About Accessing and Modifying Information in Non-Oracle Databases

You can use distributed SQL to federate data not only in an Oracle database, but in
non-Oracle databases as well. Oracle Database Gateway enables Oracle databases to
access and modify data in a number of non-Oracle databases, including Sybase, DB2,
Informix, Microsoft SQL Server, Ingres, and Teradata databases. This access is
completely transparent to the end user. That is, you can issue the same SQL statements
regardless of whether you are accessing data in an Oracle database or a non-Oracle
database.
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Note: The capabilities of a specific Oracle Database Gateway are
limited by the capabilities of the non-Oracle database being accessed.
For information about the limitations of a specific Oracle Database
Gateway, see the Oracle documentation for that specific gateway.

See Also:

= "Working with Data in Non-Oracle Databases" on page 3-8

About Stored Procedures

To reduce network traffic when performing complex operations in a federated
environment, you can use stored procedures. A procedure or function is a schema
object that is run to solve a specific problem or perform a set of related tasks.
Procedures and functions are identical except that functions always return a single
value to the caller, while procedures do not. Generally, you use a procedure to perform
an action, and you use a function to compute a value. In this guide, the general term
stored procedure includes both procedures and functions.

Oracle databases support stored procedures that are written in PL/SQL or Java, but
this guide discusses only PL/SQL stored procedures. PL/SQL stored procedures
consist of a set of SQL statements and other PL/SQL constructs that are grouped
together and stored in the database. Stored procedures let you combine the ease and
flexibility of SQL with the procedural functionality of a structured programming
language.

As with SQL statements, to run a stored procedure, you do not need to be aware of its
physical location. Similarly, by using the appropriate Oracle Database Gateway, you
can even call a stored procedure that is in a non-Oracle database. In this case, the
gateway maps the PL/SQL calls to the non-Oracle database stored procedures.

See Also:

= "Example: Running a Stored Procedure in a Remote Oracle
Database" on page 3-7

»  Oracle Database PL/SQL Language Reference for information about
PL/SQL stored procedures

»  Oracle Database Java Developer’s Guide for information about Java
stored procedures

Preparing to Access and Modify Information in Multiple Oracle Databases

This topic describes actions that are required to prepare your databases to access and
modify information at other databases.

To prepare to access and modify information in multiple databases:

1. Set the GLOBAL_NAMES initialization parameter to TRUE at each Oracle database in
the distributed environment. See "Setting the GLOBAL_NAMES Initialization
Parameter to TRUE" on page 2-1 for instructions.

2. Configure network connectivity so that the databases can communicate with each
other. See Oracle Database 2 Day DBA for information about configuring network
connectivity between databases.
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Example: Querying Multiple Oracle Databases

A distributed query accesses information in two or more databases. In a synonym or
in a SELECT statement, you can identify a remote table, view, or materialized view by
appending @dblink to the end of its name. The dblinkis a database link to the
database that contains the remote database object.

Meet the following conditions before running the distributed query in this topic:

= Satisfy the prerequisites described in "Preparing to Access and Modify
Information in Multiple Oracle Databases" on page 3-3.

»  Create a database link from the local database to any remote database that
contains a database object involved in the query. In the example in this topic, the
SYSTEM user at the 1i1l.net database uses a database link that connects to the
SYSTEM user at the 112 .net database. See "Example: Creating a Database Link"
on page 2-7 for information about creating such a database link.

= Ensure that the hr sample schema is installed on the local database, and the oe
sample schema is installed on the remote database. These sample schemas are
installed by default with Oracle Database.

This topic uses 111 .net and 112 .net as sample databases. You can substitute any
two databases in your environment that meet these conditions.

For this example, assume the following:

= A company keeps its human resources information in the hr schema at the
iil.net database and its order entry information in the 112 .net database.

s The employee_idin the hr.employees table corresponds with the sales_
rep_idin the oce.orders table.

= A manager has a question about an order and wants to contact the sales
representative for the order.

In this case, the contact information for the sales representative is in the
hr.employees table in the ii1.net database, and the order information is in the
oe.orders table in the 1i2.net database.

To run a distributed query that combines the information at the ii1.net and ii2.net
databases to show the contact information for the sales representative:

1. Create a synonym for the remote database object. In this example, create a
synonym called ord in the hr schema that points to the oe.orders table at the ii2.net
database:

a. Login to Enterprise Manager as SYSTEM user.
b. Go to the Database Home page for the 1i1.net database instance.

Click Schema to open the Schema subpage.

e o

Click Synonyms in the Database Objects section.
e. On the Synonyms page, click Create.

=h

On the Create Synonym page, enter ord in the Name field in the General
section.

g. With Schema selected for the Type, enter hr in the Schema field or click the
flashlight icon to select the hr schema.

h. In the Database section, select Remote.
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i.  Click the flashlight icon for the Service Name field to select the 112 .net
database link for the SYSTEM user.

j- In the As Alias For section, enter oe.orders.
k. Click OK to create the synonym.

On a command line, open SQL*Plus and connect to the 111 .net database as the
SYSTEM user.

sqlplus system/user-password@éiil.net

See Oracle Database 2 Day DBA for more information about starting SQL*Plus.
Run the following query:

COLUMN FIRST NAME HEADING 'First Name' FORMAT A20
COLUMN LAST NAME HEADING 'Last Name' FORMAT A20
COLUMN PHONE_NUMBER HEADING 'Phone Number' FORMAT A20

SELECT e.first_name, e.last_name, e.phone_number
FROM hr.employees e, hr.ord o
WHERE o.order_id = 2456 AND
e.employee_id = o.sales_rep_id;

The output will be similar to the following:

First Name Last Name Phone Number
Danielle Greene 011.44.1346.229268
See Also:

= "When to Access and Modify Information in Multiple Databases"
on page 1-3

Example: Modifying Data in Multiple Oracle Databases

A distributed transaction includes one or more statements that, individually or as a
group, modify data or the structure of database objects in two or more databases. In a
synonym or in a statement that modifies data in a remote database, you can identify a
database object by appending @dbIink to the end of its name. The dbIinkis a
database link to the database that contains the remote database object.

Statements that modify data in tables are called data manipulation language (DML)
statements. Statements that modify the structure of database objects are called data
definition language (DDL) statements. Both DML and DDL statements can be part of a
distributed transaction.

Meet the following conditions before running the distributed transaction in this topic:

Satisfy the prerequisites described in "Preparing to Access and Modify
Information in Multiple Oracle Databases" on page 3-3.

Create a database link from the local database to any remote database that
contains a database object involved in the transaction. In the example in this topic,
the SYSTEM user at the 111 .net database uses a database link that connects to the
SYSTEM user at the 112 .net database. See "Example: Creating a Database Link"
on page 2-7 for information about creating such a database link.
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= Ensure that the hr sample schema is installed on the local database, and the oe
sample schema is installed on the remote database. These sample schemas are
installed by default with Oracle Database.

This topic uses 111.net and 112 .net as sample databases. You can substitute any
two databases in your environment that meet these conditions.

For this example, assume the following:

= A company keeps its human resources information in the hr schema at the
iil.net database and its order entry information in the 112 .net database.

s  The employee_idin the hr.employees table corresponds with the sales_
rep_idin the oe.orders table.

= A sales representative has been promoted to the job of sales manager. The
employee_id of this sales representative in the hr . employees table is 154. The
job_id and manager_id data for this employee must change in the
hr.employees table.

s The current orders for the promoted sales representative must be transferred to a
different sales representative. The employee_id of the sales representative who is
now responsible for the orders is 148 in the hr . employees table. All of the
orders in the oe . orders table currently assigned to sales_rep_id 154 must be
changed to sales_rep_id 148.

The company wants these changes to be committed in a single distributed transaction.

To run a distributed transaction that changes data at both the ii1.net and ii2.net

databases:

1. Create a synonym for the remote database object. In this example, create a
synonym called ord in the hr schema that points to the oe . orders table at the
ii2.net database. Step 1 in "Example: Querying Multiple Oracle Databases" on
page 3-4 contains instructions for creating this synonym.

2. Onacommand line, open SQL*Plus and connect to the 111 .net database as the
SYSTEM user:

sqlplus system/user-passwordeéiil.net

See Oracle Database 2 Day DBA for more information about starting SQL*Plus.
3. Update the data at each database and commit your changes:

UPDATE hr.employees SET
job_id = 'SA_MAN', manager_id = 100
WHERE employee_id = 154;

UPDATE hr.ord
SET sales_rep_id = 148
WHERE sales_rep_id 154;

COMMIT;

See Also:

= "When to Access and Modify Information in Multiple Databases"
on page 1-3
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Example: Running a Stored Procedure in a Remote Oracle Database

A remote procedure call (RPC) runs a procedure or function at a remote database. An
RPC performs any work defined in the remote procedure. To run a remote procedure
or function, you can identify the remote procedure or function by appending @dblink
to the end of its name. The db1inkis a database link to the database that contains the
remote procedure or function. You can also create a synonym that points to the remote
procedure or function.

Meet the following conditions before performing the sample RPC in this topic:

= Satisfy the prerequisites described in "Preparing to Access and Modify
Information in Multiple Oracle Databases" on page 3-3.

»  Create a database link from the local database to any remote database that
contains a procedure or function that is being called. In the example in this topic,
the SYSTEM user at the 111 .net database uses a database link that connects to the
SYSTEM user at the 112 .net database. See "Example: Creating a Database Link"
on page 2-7 for information about creating such a database link.

= Ensure that the hr sample schema is installed on the remote database. The hr
sample schema is installed by default with Oracle Database.

This topic uses 111 .net and 112 .net as sample databases. You can substitute any
two databases in your environment that meet these conditions.

For this example, assume the following:

= A company keeps its human resources information in the hr schema at the
ii2.net database.

s The hr schema does not exist at the local 1i1.net database.

= When an employee leaves the company, a procedure called add_job_history in
the hr schema inserts a row into the hr . job_history table. The row contains
information about the history of the employee with the company.

»  The employee with an employee_id of 127 is leaving the company.

= You want to connect to the 111 .net database and run the add_job_history
procedure at the 112 .net database to record the job history for employee 127.

To run an RPC to record the job history of the employee:

1.  Onacommand line, open SQL*Plus and connect to the 1i1.net database as the
SYSTEM user:

sqglplus system/user-password@iil.net

See Oracle Database 2 Day DBA for more information about starting SQL*Plus.

2. Runthe add_job_history procedure at the 1i2.net database to record the job
history of the employee:

exec hr.add_job_history@ii2.net (127, '14-JAN-99', '26-JUN-06"', 'ST_CLERK',50);

3. Commit the changes:

COMMIT;

This step is not necessary if the remote procedure commits.
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4. Optionally, query the hr.job_history table at the 112 .net database to see the
inserted row:

SELECT * FROM hr.job_history@ii2.net ORDER BY employee_id;

The output will be similar to the following:

EMPLOYEE_ID START DAT END_DATE JOB_ID DEPARTMENT ID
101 21-SEP-89 27-0CT-93 AC_ACCOUNT 110
101 28-0CT-93 15-MAR-97 AC_MGR 110
102 13-JAN-93 24-JUL-98 IT_PROG 60
114 24-MAR-98 31-DEC-99 ST _CLERK 50
122 01-JAN-99 31-DEC-99 ST _CLERK 50
127 14-JAN-99 26-JUN-06 ST_CLERK 50
176 24-MAR-98 31-DEC-98 SA_REP 80
176 01-JAN-99 31-DEC-99 SA_MAN 80
200 17-SEP-87 17-JUN-93 AD_ASST 90
200 01-JUL-94 31-DEC-98 AC_ACCOUNT 90
201 17-FEB-96 19-DEC-99 MK REP 20

Notice that the job history of the employee with an employee_idof 127 is
recorded in the table.
See Also:

s "When to Access and Modify Information in Multiple Databases"
on page 1-3

Working with Data in Non-Oracle Databases

Oracle Database Gateway enables Oracle databases to access and modify data in a

number of non-Oracle databases, including Sybase, DB2, Informix, Microsoft SQL

Server, Ingres, and Teradata databases. For the best performance and usability, you
should follow established best practices for working with non-Oracle databases.

This section contains these topics:
s Configuring Oracle Databases to Work with Non-Oracle Databases

= Best Practices for Working with Non-Oracle Databases

See Also:
s "When to Access and Modify Information in Multiple Databases"
on page 1-3

= "About Accessing and Modifying Information in Non-Oracle
Databases" on page 3-2

Configuring Oracle Databases to Work with Non-Oracle Databases

Before you can query data, modify data, or run a stored procedure in a non-Oracle
database, you must complete several tasks.

To begin to work with data in non-Oracle databases:

1. Install and configure Oracle Database Gateway software for each non-Oracle
database. Oracle Database Gateway software can be installed on the computer
system running an Oracle database, on the computer system running a non-Oracle
database, or on a third computer system. For information about installing and
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configuring a specific Oracle Database Gateway, see the Oracle documentation for
that specific gateway.

2. Configure Oracle Net Services so that the Oracle database can communicate with
the listener for Oracle Database Gateway that was configured in Step 1. See Oracle
Database Net Services Administrator’s Guide for instructions.

After communication is established with Oracle Database Gateway, the Oracle
database can communicate with the non-Oracle database. An Oracle database can
use Heterogeneous Services to communicate with Oracle Database Gateway. See
Oracle Database Heterogeneous Connectivity Administrator’s Guide for information
about configuration options for Heterogeneous Services.

3. Create a database link to the non-Oracle database. The database link must be
created with an explicit CONNECT TO clause. After you complete Step 1 and 2, you
can create the database link in the same way that you would to connect to an
Oracle database. See "Example: Creating a Database Link" on page 2-7 for
instructions.

After completing these steps, you can access data and procedures in the non-Oracle
database transparently. To work with the non-Oracle database, follow the instructions
in these topics and specify database objects in the non-Oracle database:

= "Example: Querying Multiple Oracle Databases" on page 3-4
= "Example: Modifying Data in Multiple Oracle Databases" on page 3-5

= "Example: Running a Stored Procedure in a Remote Oracle Database" on page 3-7

Best Practices for Working with Non-Oracle Databases

Oracle Database Gateway performance is affected by several factors, including
network speed, available memory, amount of data being transferred from one database
to the other, and the number of concurrent sessions. Some of these factors can be
adjusted for better performance.

You can achieve better performance by following these best practices:
= Reduce Post Processing

s Tune the Non-Oracle Database

= Set the Relevant Initialization Parameters

s Check the Location of the Oracle Database Gateway Installation
s Ensure Adequate Memory

s Consider Case Differences

Reduce Post Processing

Performance can be affected negatively if there is a large amount of post processing.
Ensure that as much of each SQL statement as possible is processed on the non-Oracle
database to achieve better performance. If parts of the WHERE clause are missing from
the SQL that is sent to the non-Oracle database or if joins are split, then the query will
be post processed.

Follow these best practices to reduce post processing:

= Avoid SQL functions in the WHERE clause, if possible. SQL functions in WHERE
clauses affect the performance of the gateway. If you are using Oracle functions
that do not have an equivalent in the non-Oracle database, then the gateway
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compensates for it. The data is retrieved from the non-Oracle database and the
function is applied on the Oracle database.

= Use hints to improve the query plan. Look at the gateway trace file or explain plan
to determine the SQL being sent to the non-Oracle database. For example, if the
SQL statement includes joins of tables on the non-Oracle database, and they are
being post processed, then you can use hints to cause the joins to be performed on
the non-Oracle database.

Tune the Non-Oracle Database

Performance can be affected negatively if the optimizer does not have enough
information to generate an optimal plan. The Oracle optimizer uses table and index
statistics of the non-Oracle database to determine the most optimal path to access the
data in the non-Oracle database. If this information is missing or inaccurate, then the
access path is not optimal. Defining indexes on the non-Oracle database improves the
performance of the gateway. See Oracle Database 2 Day + Performance Tuning Guide for
more information about the Oracle optimizer.

Set the Relevant Initialization Parameters
Customizing the following initialization parameters can improve performance:

s HS RPC_FETCH_SIZE
s HS_FDS_FETCH_ROWS
s HS_LANGUAGE

For example if you are sure that the data you are accessing in the non-Oracle database
is in the same character set as the one used by the Oracle database, then set the HS_
LANGUAGE initialization parameter to the character set of the Oracle database.

Check the Location of the Oracle Database Gateway Installation

The location of the Oracle Database Gateway installation might affect performance.
For example, if CPU is a constraint, then do not install the Oracle Database Gateway
on the same computer systems where Oracle databases are running.

Ensure Adequate Memory

Ensure that there is enough memory on the computer system where the Oracle
Database Gateway is running. There are several factors that affect memory
requirements. These include the SQL statement being processed, the number of
concurrent sessions, the number of open cursors, and the number of columns in the
table being accessed.

Consider Case Differences

When you are working with non-Oracle databases, remember that an Oracle database
defaults characters to uppercase unless you surround identifiers with double
quotation marks. For example, to refer to the Sybase table named emp, enter the name
with double quotation marks, as in the following example:

SELECT * FROM "emp"@SYBS;

However, to refer to the Sybase table called emp owned by user Smith from an Oracle
application, enter the following:

SELECT * FROM "Smith"."emp"@SYBS;

3-10 Oracle Database 2 Day + Data Replication and Integration Guide



Working with Data in Non-Oracle Databases

If the Sybase table named emp is owned by SMITH, a table owner name in uppercase
letters, then you can enter the owner name without double quotation marks, as in the
following examples:

SQL> SELECT * FROM SMITH. "emp"@SYBS;
SQL> SELECT * FROM smith."emp"@SYBS;

SQL> SELECT * FROM SmItH."emp"@SYBS;

See Also:

s The Oracle documentation for your specific Oracle Database
Gateway

»  Oracle Database Heterogeneous Connectivity Administrator’s Guide
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Replicating Data Using Oracle Streams

This chapter contains conceptual information about replication using Oracle Streams
and describes how to replicate data continuously between databases.

This chapter contains the following sections:

= About Oracle Streams Replication

= Preparing for Oracle Streams Replication

= Example: Configuring Latest Time Conflict Resolution for a Table

= Example: Configuring Read-Only Hub-and-Spoke Replication with Local Capture

= Example: Configuring Read-Only Hub-and-Spoke Replication with Downstream
Capture

= Example: Configuring Read /Write Hub-and-Spoke Replication with Capture
Processes

= Example: Configuring Read /Write Hub-and-Spoke Replication with Synchronous
Captures

See Also:

»  Chapter 5, "Administering an Oracle Streams Replication
Environment"

»  Chapter 6, "Extending an Oracle Streams Replication
Environment"

»  Oracle Streams Replication Administrator’s Guide

»  Chapter 7, "Replicating Data Using Materialized Views"

About Oracle Streams Replication

Replication is the process of sharing database objects and data at multiple databases.
To maintain the database objects and data at multiple databases, a change to one of
these database objects at a database is shared with the other databases. In this way, the
database objects and data are kept synchronized at all of the databases in the
replication environment.

Some replication environments must continually replicate changes made to shared
database objects. Oracle Streams is the Oracle Database feature for continuous
replication. Typically, in such environments, the databases that contain the shared
database objects are connected to the network nearly all the time and continually push
database changes over these network connections.

Replicating Data Using Oracle Streams 4-1



About Oracle Streams Replication

When a change is made to one shared database object, Oracle Streams performs the
following actions to ensure that the same change is made to the corresponding shared
database object at each of the other databases:

1. Oracle Streams automatically captures the change and stages it in a queue.

2. Oracle Streams automatically pushes the change to a queue in each of the other
databases that contain the shared database object.

3. Oracle Streams automatically consumes the change at each of the other databases.
During consumption, Oracle Streams dequeues the change and applies the change
to the shared database object.

Figure 4-1 shows the Oracle Streams information flow:

Figure 4-1 Oracle Streams Information Flow

Capture > Staging > Consumption
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You can use Oracle Streams replication to share data at multiple databases and
efficiently keep the data current at these databases. For example, a company with
several call centers throughout the world might want to store customer information in
a local database at each call center. In such an environment, continuous replication
with Oracle Streams can ensure that a change made to customer data at one location is
pushed to all of the other locations as soon as possible.

When you use Oracle Streams to capture changes to database objects, the 