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Preface

Oracle9i Streams describes the features and functionality of Streams. This document
contains conceptual information about Streams, along with information about
configuring and managing a Streams environment. In addition, this document
contains detailed examples for configuring a Streams messaging environment, a
Streams replication environment, and a rule-based application.

This preface contains these topics:
« Audience

« Organization

» Related Documentation

« Conventions

« Documentation Accessibility
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Audience

Organization
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Oracle9i Streams is intended for database administrators who create and maintain
Streams environments. These administrators perform one or more of the following
tasks:

« Plan for a Streams environment

« Configure a Streams environment

« Configure conflict resolution in a Streams environment
« Administer a Streams environment

« Monitor a Streams environment

« Perform necessary troubleshooting activities

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

This document contains:

Part I, Streams Concepts
Contains chapters that describe conceptual information relating to Streams.

Chapter 1, "Introduction to Streams"
Introduces the major features of Streams and how they can be used.

Chapter 2, "Streams Capture Process"

Contains conceptual information about the Streams capture process. Includes
information about logical change records (LCRs), datatypes and types of changes
captured, and supplemental logging, along with information about capture process
architecture.



Chapter 3, "Streams Staging and Propagation”

Contains conceptual information about staging and propagation in a Streams
environment. Includes information about the differences between captured and
user-enqueued events, propagation, the differences between transactional and
non-transactional queues, and using SYS.AnyData queues. Also includes
information about queue and propagation architecture.

Chapter 4, "Streams Apply Process"

Contains conceptual information about the Streams apply process. Includes
information about event processing with an apply process, considerations for apply
changes to tables, conditions for applying DDL changes, and controlling a trigger’s
firing property, along with information about the oldest SCN for an apply process
and apply process architecture.

Chapter 5, "Rules"

Contains conceptual information about rules. Includes information about rule
components, rule sets, and privileges related to rules.

Chapter 6, "How Rules Are Used In Streams”

Contains conceptual information about how rules are used in Streams. Includes
information about table-level rules, subset rules, schema-level rules, and
global-level rules. Also includes information about rule-based transformations.

Chapter 7, "Streams Conflict Resolution"

Contains conceptual information about conflicts. Includes information about the
possible types of conflicts, conflict detection, conflict avoidance, and conflict
resolution in Streams environments.

Chapter 8, "Streams Tags"

Contains conceptual information about Streams tags. Includes information about
how tag values are used in rules, how a tag value can be set for an apply process,
and how to avoid change cycling using tags.

Chapter 9, "Streams Heterogeneous Information Sharing”

Contains conceptual information about heterogeneous information sharing using
Streams. Includes information about sharing information in an Oracle database
with a non-Oracle database, sharing information in a non-Oracle database with an
Oracle database, and using Streams to share information between two non-Oracle
databases.

XXili



XXiV

Chapter 10, "Streams High Availability Environments”

Contains conceptual information about using Streams for high availability
environments.

Part Il, Streams Administration

Contains chapters that describe managing a capture process, staging, propagation,
an apply process, rules, rule-based transformations, logical change records (LCRS),
and Streams tags.

Chapter 11, "Configuring a Streams Environment"

Contains information about preparing for a Streams environment. Includes
instructions for configuring a Streams administrator, setting initialization
parameters that are important to Streams, preparing for a capture process, and
configuring networking connectivity.

Chapter 12, "Managing a Capture Process"

Contains information about managing a capture process. Includes instructions for
creating, starting, stopping, and altering a capture process, as well as other
information related to capture process administration.

Chapter 13, "Managing Staging and Propagation”

Contains information about managing staging and propagation of events in a
Streams environment. Includes instructions for creating a Streams queue, and
instructions for enabling, disabling, and altering a propagation, as well as other
information related to staging, propagation, and messaging.

Chapter 14, "Managing an Apply Process"

Contains information about managing an apply process. Includes instructions for
creating, starting, stopping, and altering an apply process, as well as instructions
about using apply process handlers, configuring conflict resolution, and managing
an exception queue.

Chapter 15, "Managing Rules and Rule-Based Transformations"

Contains information about managing rules and rule-based transformations.
Includes instructions for managing rules and rule sets, as well as information about
granting and revoking privileges related to rules. In addition, this chapter includes
instructions for creating, altering, and removing rule-based transformations.



Chapter 16, "Other Streams Management Tasks"

Contains information about managing logical change records (LCRs) and Streams
tags. Includes instructions for constructing and enqueuing LCRs, and instructions
for setting and removing tag values for a session or an apply process.

Chapter 17, "Monitoring a Streams Environment"

Contains information about using data dictionary views and scripts to monitor a
Streams environment. Includes information about monitoring capture processes,
gueues, propagations, apply processes, rules, rule-based transformations, and tags.

Chapter 18, "Troubleshooting a Streams Environment"

Contains information about possible problems in a Streams environment and how
to resolve them. Includes information about troubleshooting a capture process,
propagation, apply process, and Streams rules, as well as information about
checking trace files and the alert log for problems.

Part lll, Example Environments and Applications
Contains chapters that illustrate example environments.

Chapter 19, "Streams Messaging Example"

Contains a step by step example that configures a messaging environment using
Streams.

Chapter 20, "Single Database Capture and Apply Example"

Contains a step by step example that configures a single database capture and
apply example using Streams. Specifically, this chapter illustrates an example of a
single database that captures changes to a table, uses a DML handler during apply
to re-enqueue the captured changes into a queue, and then applies a subset of the
changes to a different table.

Chapter 21, "Simple Single Source Replication Example™

Contains a step by step example that configures a simple single source replication
environment using Streams.

Chapter 22, "Single Source Heterogeneous Replication Example”

Contains a step by step example that configures a single source heterogeneous
replication environment using Streams. Also contains step by step examples for
adding objects and databases to this environment.
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Chapter 23, "Multiple Source Replication Example”

Contains a step by step example that configures a multiple source replication
environment using Streams.

Chapter 24, "Rule-Based Application Example"

Contains step by step examples that illustrate a rule-based application that uses the
Oracle rules engine.

Appendixes

Contains one appendix that describes the XML schema for logical change
records (LCRs).

Appendix A, "XML Schema for LCRs"
Contains the definition of the XML schema for LCRs.

Related Documentation
For more information, see these Oracle resources:
«  Oracle9i Database Concepts
«  Oracle9i Database Administrator’s Guide
« Oracle9i SQL Reference
«  Oracle9i Supplied PL/SQL Packages and Types Reference
« PL/SQL User’s Guide and Reference
«  Oracle9i Database Utilities
«  Oracle9i Heterogeneous Connectivity Administrator’s Guide
«  Oracle9i Application Developer’s Guide - Advanced Queuing
« Streams online help for the Streams tool in Oracle Enterprise Manager

You may find more information about a particular topic in the other documents in
the Oracle9i documentation set.

Many of the examples in this book use the sample schemas of the seed database,
which is installed by default when you install Oracle. Refer to Oracle9i Sample
Schemas for information on how these schemas were created and how you can use
them.
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Conventions

In North America, printed documentation is available for sale in the Oracle Store at

http://oraclestore.oracle.com/

Other customers can contact their Oracle representative to purchase printed
documentation.

To download free release notes, installation documentation, white papers, or other
collateral, please visit the Oracle Technology Network (OTN) at

http:/otn.oracle.com/

You must register online before using OTN. If you already have a username and
password for OTN, then you can go directly to the documentation section of the
OTN Web site at

http://otn.oracle.com/docs/index.htm

To access the database documentation search engine directly, please visit
http://tahiti.oracle.com

This section describes the conventions used in the text and code examples of this
documentation set. It describes:

= Conventions in Text

« Conventions in Code Examples
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Conventions in Text

We use various conventions in text to help you more quickly identify special terms.
The following table describes those conventions and provides examples of their use.

Convention Meaning Example

Bold Bold typeface indicates terms that are When you specify this clause, you create an
defined in the text or terms that appear in index-organized table.
a glossary, or both.

Italics Italic typeface indicates book titles or Oracle9i Database Concepts

emphasis. Ensure that the recovery catalog and target

database do not reside on the same disk.

UPPERCASE Uppercase monospace typeface indicates  You can specify this clause only for a NUMBER

monospace elements supplied by the system. Such column.

(fixed-width) elements include parameters, privileges, .

font datatypes, RMAN keywords, SQL E&%ﬁﬂéﬁﬁg;ﬂtge database by using the
keywords, SQL*Plus or utility commands, ’
packages and methods, as well as Query the TABLE_NAMEolumn in the

system-supplied column names, database USER_TABLESlata dictionary view.

?(?IJ:S“S and structures, usernames, and . 1he pEMS_STATSENERATE_STATS

procedure.
lowercase Lowercase monospace typeface indicates Enter sqlplus  to open SQL*Plus.
monospace executables, filenames, directory names, The password is specified in the oraowd file
(fixed-width) and sample user-supplied elements. Such P P P :
font elements include computer and database Back up the datafiles and control files in the
names, net service names, and connect /disk1/oracle/dbs directory.

identifiers, as well as user-supplied
database objects and structures, column L .
names, packages and classes, usernames ﬁ?géocﬁmﬁg tcaoblllé mns are in the
and roles, program units, and parameter -aep )

values. Set the QUERY_REWRITE_ENABLED
initialization parameter to true.

The department_id , department_name ,

Note: Some programmatic elements use a
mixture of UPPERCASE and lowercase. Connect as oe user.

Enter these elements as shown. The JRepUtil  class implements these

methods.
lowercase Lowercase italic monospace font You can specify the parallel_clause
italic represents placeholders or variables. Run Uold release .SQL where
monospace —

(fixed-width) old_release  refers to the release you

font installed prior to upgrading.

XXViii



Conventions in Code Examples

Code examples illustrate SQL, PL/SQL, SQL*Plus, or other command-line
statements. They are displayed in a monospace (fixed-width) font and separated
from normal text as shown in this example:

SELECT usemame FROM dba_users WHERE usemame ='MIGRATE;;

The following table describes typographic conventions used in code examples and
provides examples of their use.

Convention Meaning Example

[1 Brackets enclose one or more optional DECIMAL ( digits [, precision )
items. Do not enter the brackets.

{} Braces enclose two or more items, one of {ENABLE | DISABLE}

Other notation

which is required. Do not enter the
braces.

A vertical bar represents a choice of two  {ENABLE | DISABLE}

or more options within brackets or braces.
Enter one of the options. Do not enter the [COMPRESS | NOCOMPRESS]

vertical bar.

Horizontal ellipsis points indicate either:

«  That we have omitted parts of the CREATE TABLE ... AS  subquery ;
code that are not directly related to

the example
« Thatyou can repeat a portion of the SELECT C(,)Il , ColZ e coln FROM
employees;
code
Vertical ellipsis points indicate that we SQL> SELECT NAME FROM V$DATAFILE;
have omitted several lines of code not NAME
directly related to the example.
fislidbsfths _01.dbf
fisl/dbshtbs_02.dbf
fislidbs/tbs 09.dbf
9 rows selected.
You must enter symbols other than acctbal NUMBER(11,2);

brackets, braces, vertical bars, and ellipsis

points as shown acct CONSTANT NUMBER(4) = 3;
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Convention Meaning Example

Italics Italicized text indicates placeholders or CONNECT SYSTEMystem_password

variables for which you must supply _
particular values. DB_NAME = database_name

UPPERCASE Uppercase typeface indicates elements SELECT last_name, employee_id FROM
supplied by the system. We show these employees;
terms in uppercase in ord_er to distinguish SELECT * FROM USER TABLES:
them from terms you define. Unless terms -
appear in brackets, enter them in the DROP TABLE hr.employees;
order and with the spelling shown.
However, because these terms are not
case sensitive, you can enter them in
lowercase.

lowercase Lowercase typeface indicates SELECT last_name, employee_id FROM
programmatic elements that you supply.  employees;

For example, lowercase indicates names
of tables, columns, or files. salplus hr/hr
Note: Some programmatic elements use a CREATE USER mjones IDENTIFIED BY ty8MUS9;
mixture of UPPERCASE and lowercase.

Enter these elements as shown.
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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. Standards will continue to
evolve over time, and Oracle Corporation 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 additional information,
visit the Oracle Accessibility Program Web site at

http/Amwwv.oracle.com/accessibility/

Accessibility of Code Examples in Documentation JAWS, a Windows screen
reader, 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, JAWS 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 Corporation does not own or control. Oracle Corporation neither
evaluates nor makes any representations regarding the accessibility of these Web
sites.
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Streams Concepts

This part describes conceptual information about Streams and contains the
following chapters:

Chapter 1, "Introduction to Streams"

Chapter 2, "Streams Capture Process"

Chapter 3, "Streams Staging and Propagation”

Chapter 4, "Streams Apply Process"

Chapter 5, "Rules"

Chapter 6, "How Rules Are Used In Streams”

Chapter 7, "Streams Conflict Resolution”

Chapter 8, "Streams Tags"

Chapter 9, "Streams Heterogeneous Information Sharing"”

Chapter 10, "Streams High Availability Environments”
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Introduction to Streams

This chapter briefly describes the basic concepts and terminology related to Oracle
Streams. These concepts are described in more detail in other chapters in this book.

This chapter contains these topics:

Streams Overview

Capture Process Overview

Event Staging and Propagation Overview
Apply Process Overview

Automatic Conflict Detection and Resolution
Rules Overview

Transformations Overview

Heterogeneous Information Sharing Overview
Example Streams Configurations

Administration Tools for a Streams Environment
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Streams Qverview

Oracle Streams enables you to share data and events in a stream. The stream can
propagate this information within a database or from one database to another. The
stream routes specified information to specified destinations. The result is a new
feature that provides greater functionality and flexibility than traditional solutions
for capturing and managing events, and sharing the events with other databases
and applications. Streams enables you to break the cycle of trading off one solution
for another. Streams provides the capabilities needed to build and operate
distributed enterprises and applications, data warehouses, and high availability
solutions. You can use all the capabilities of Oracle Streams at the same time. If your
needs change, then you can implement a new capability of Streams without
sacrificing existing capabilities.

Using Oracle Streams, you control what information is put into a stream, how the
stream flows or is routed from database to database, what happens to events in the
stream as they flow into each database, and how the stream terminates. By
configuring specific capabilities of Streams, you can address specific requirements.
Based on your specifications, Streams can capture, stage, and manage events in the
database automatically, including, but not limited to, data manipulation language
(DML) changes and data definition language (DDL) changes. You can also put
user-defined events into a stream. Then, Streams can propagate the information to
other databases or applications automatically. Again, based on your specifications,
Streams can apply events at a destination database. Figure 1-1 shows the Streams
information flow.

Figure 1-1  Streams Information Flow

AN AN

Capture >Staging > Apply

L L

1-2 Oracle9i Streams



Streams Overview

What Can Streams Do?
You can use Streams to:

Capture changes at a database.

You can configure a background capture process to capture changes made to
tables, schemas, or the entire database. A capture process captures changes
from the redo log and formats each captured change into a logical change
record (LCR). The database where changes are generated in the redo log is
called the source database.

Enqueue events into a queue. Two types of events may be staged in a Streams
gueue: LCRs and user messages.

A capture process enqueues LCR events into a queue that you specify. The
gueue can then share the LCR events within the same database or with other
databases.

You can also enqueue user events explicitly with a user application. These
explicitly enqueued events can be LCRs or user messages.

Propagate events from one queue to another. These queues may be in the same
database or in different databases.

Dequeue events.

A background apply process can dequeue events. You can also dequeue events
explicitly with a user application.

Apply events at a database.

You can configure an apply process to apply all of the events in a queue or only
the events that you specify. You can also configure an apply process to call your
own PL/SQL subprograms to process events.

The database where LCR events are applied and other types of events are
processed is called the destination database. In some configurations, the source
database and the destination database may be the same.

Other capabilities of Streams include the following:

Directed networks
Automatic conflict detection and resolution
Transformations

Heterogeneous information sharing
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These capabilities are discussed briefly later in this chapter and in detail later in this
document.

Why Use Streams?

The following sections briefly describe some of the reasons for using Streams.

Message Queuing

Streams allows user applications to enqueue messages of different types, propagate
the messages to subscribing queues, notify user applications that messages are
ready for consumption, and dequeue messages at the destination database. Streams
introduces a new type of queue that stages messages of SYS.AnyData type.
Messages of almost any type can be wrapped in a SYS.AnyData wrapper and
staged in SYS.AnyData queues. Streams interoperates with Advanced Queuing
(AQ), which supports all the standard features of message queuing systems,
including multiconsumer queues, publishing and subscribing, content-based
routing, internet propagation, transformations, and gateways to other messaging
subsystems.

See Also:  Oracle9i Application Developer’s Guide - Advanced
Queuing for more information about AQ

Data Replication

Streams can efficiently capture DML and DDL changes made to database objects
and replicate those changes to one or more other databases. A Streams capture
process captures changes made to source database objects and formats them into
LCRs, which can be propagated to destination databases and then applied by
Streams apply processes.

The destination databases can allow DML and DDL changes to the same database
objects, and these changes may or may not be propagated to the other databases in
the environment. In other words, you can configure a Streams environment with
one database that propagates changes, or you can configure an environment where
changes are propagated between databases bidirectionally. Also, the tables for
which data is shared need not be identical copies at all databases. Both the structure
and the contents of these tables can differ at different databases, and the
information in these tables can be shared between these databases.
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Data Warehouse Loading

Data warehouse loading is a special case of data replication. Some of the most
critical tasks in creating and maintaining a data warehouse include refreshing
existing data, and adding new data from the operational databases. Streams can
capture changes made to a production system and send those changes to a staging
database or directly to a data warehouse or operational data store. Streams capture
of redo log information avoids unnecessary overhead on the production systems.
Support for data transformations and user-defined apply procedures allows the
necessary flexibility to reformat data or update warehouse-specific data fields as
data is loaded.

See Also:  Oracle9i Data Warehousing Guide for more information
about data warehouses

Data Protection

One solution for data protection is to create a local or remote copy of a production
database. In the event of human error or a catastrophe, the copy can be used to
resume processing. You can use Streams to configure flexible high availability
environments. In addition, you can use Oracle Data Guard, a data protection feature
built on Streams, to create and maintain a a logical standby database, which is a
logically equivalent standby copy of a production database. As in the case of
Streams replication, a capture process captures changes in the redo log and formats
these changes into LCRs. These LCRs are applied at the standby databases. The
standby databases are fully open for read/write and may include specialized
indexes or other database objects. Therefore, these standby databases can be queried
as updates are applied, making Oracle Data Guard a good solution for off loading
latency sensitive queries from a production database.

The most notable difference between a logical standby database and a Streams data
replication environment is where the changes are captured. It is important to move
the updates to the remote site as soon as possible with a logical standby database.
Doing so ensures that, in the event of a failure, the exposure to lost transactions is
minimal. By directly and synchronously writing the redo logs at the remote
database, you can achieve no data loss in the event of a disaster. At the standby
system, the changes are captured and directly applied to the standby database with
an apply process.
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See Also:

« Chapter 10, "Streams High Availability Environments"

« Oracle9i Data Guard Concepts and Administration for more
information about logical standby databases

Capture Process Overview

Changes made to database objects in an Oracle database are logged in the redo log
to guarantee recoverability in the event of user error or media failure. A capture
process is an Oracle background process that reads the database redo log to capture
DML and DDL changes made to database objects. A capture process formats these
changes into events called LCRs and enqueues them into a queue. There are two
types of LCRs: row LCRs contain information about a change to a row in table
resulting from a DML operation, and DDL LCRs contain information about a DDL
change to a database object. You use rules to specify which changes are captured.
Figure 1-2 shows a capture process capturing LCRs.

Figure 1-2 The Capture Process
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Event Staging and Propagation Overview

Note: The capture process does hot capture some types of DML
and DDL changes, and it does not capture changes made in the SYS
or SYSTEMschemas.

You can specify Streams tags for redo entries generated by a certain session or by an
apply process. These tags then become part of the LCRs captured by a capture
process. A tag can be used to determine whether a redo entry or an LCR contains a
change that originated in the local database or at a different database, so that you
can avoid sending LCRs back to the database where they originated. Tags may be
used for other LCR tracking purposes as well. You can also use tags to specify the
set of destination databases for each LCR.

See Also:

« Chapter 2, "Streams Capture Process" for more information
about capture processes and for detailed information about
which DML and DDL statements are captured by a capture
process

« Chapter 8, "Streams Tags"

Event Staging and Propagation Overview

Streams uses queues to stage events for propagation or consumption. You can use
Streams to propagate events from one queue to another, and these queues can be in
the same database or in different databases. The queue from which the events are
propagated is called the source queue, and the queue that receives the events is
called the destination queue. There can be a one-to-many, many-to-one, or
many-to-many relationship between source and destination queues.

Events that are staged in a queue can be consumed by the Streams apply process or
by a user-defined subprogram. If you configure a propagation to propagate changes
from a source queue to a destination queue, then you can use rules to specify which
changes are propagated. Figure 1-3 shows propagation from a source queue to a
destination queue.
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Figure 1-3 Propagation from a Source Queue to a Destination Queue
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Directed Networks Overview

Streams enables you to configure an environment where changes are shared
through directed networks. A directed network is one in which propagated events
may pass through one or more intermediate databases before arriving at a
destination database. The events may or may not be processed at an intermediate
database. Using Streams, you can choose which events are propagated to each
destination database, and you can specify the route events will traverse on their

way to a destination database.

Figure 1-4 shows an example directed networks environment. Notice that, in this
example, the queue at the intermediate database in Chicago is both a source queue

and a destination queue.
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Event Staging and Propagation Overview

Figure 1-4 Example Directed Networks Environment
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See Also:  Chapter 3, "Streams Staging and Propagation” for more
information about staging and propagation

Explicit Enqueue and Dequeue of Events

User applications can enqueue events into a queue explicitly. User applications can
format these events as LCRs, which allows an apply process to apply them at a
destination database. Alternatively, these events can be formatted as user messages
for consumption by another user application, which either explicitly dequeues the
events or processes the events with callbacks from an apply process. Events that
were explicitly enqueued into a queue can be explicitly dequeued from the same
gueue. Figure 1-5 shows explicit enqueue of events into and dequeue of events
from the same queue.
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Figure 1-5 Explicit Enqueue and Dequeue of Events in a Single Queue
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When events are propagated between queues, events that were explicitly enqueued
into a source queue can be explicitly dequeued from a destination queue by a user
application without any intervention from an apply process. Figure 1-6 shows
explicit enqueue of events into a source queue, propagation to a destination queue,
and then explicit dequeue of events from the destination queue.
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Figure 1-6 Explicit Enqueue, Propagation, and Dequeue of Events
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See Also:  "SYS.AnyData Queues and User Messages" on
page 3-11 for more information about explicit enqueue and
dequeue of events

Apply Process Overview

An apply process is an Oracle background process that dequeues events from a
gueue and either applies each event directly to a database object or passes the event
as a parameter to a user-defined procedure called an apply handler. These apply
handlers can include message handlers, DML handlers, and DDL handlers.

Typically, an apply process applies events to the local database where it is running,
but, in a heterogeneous database environment, it can be configured to apply events
at a remote non-Oracle database. You use rules to specify which events in the queue
are applied. Figure 1-7 shows an apply process processing LCRs and user
messages.
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Figure 1-7 The Apply Process
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See Also: Chapter 4, "Streams Apply Process"

Automatic Conflict Detection and Resolution

An apply process detects conflicts automatically when directly applying LCRs.
Typically, a conflict results when the same row in the source database and
destination database is changed at approximately the same time.

When conflicts occur, you need a mechanism to ensure that the conflict is resolved
in accordance with your business rules. Streams offers a variety of prebuilt conflict
resolution handlers. Using these prebuilt handlers, you can define a conflict
resolution system for each of your databases that resolves conflicts in accordance
with your business rules. If you have a unique situation that Oracle’s prebuilt
conflict resolution handlers cannot resolve, then you can build your own conflict
resolution handlers.

If a conflict is not resolved, or if a handler procedure raises an error, then all events
in the transaction that raised the error are saved in an exception queue for later
analysis and possible reexecution.

See Also: Chapter 7, "Streams Conflict Resolution"
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Rules Overview

Streams enables you to control which information to share and where to share it
using rules. A rule is specified as a condition that is similar to the condition in the
WHEREIlause of a SQL query, and you can group related rules together into rule
sets. A rule consists of the following components:

« The rule condition combines one or more expressions and operators and
returns a Boolean value, which is a value of TRUE FALSE or NULL (unknown),
based on an event.

« Therule evaluation context defines external data that can be referenced in rule
conditions. The external data can either exist as external variables, as table data,
or both.

« The rule action context is optional information associated with a rule that is
interpreted by the client of the rules engine when the rule is evaluated.

For example, the following rule condition may be used in Streams to specify that
the schema name that owns a table must be hr and the table name must be
departments for the condition to evaluate to TRUE

:dml.get_object_owner() ='hr AND :dml.get_object_name() = 'departments’

In a Streams environment, this rule condition may be used in the following ways:

« Toinstruct a capture process to capture DML changes to the hr.departments
table

« Toinstruct a propagation to propagate DML changes to the hr.departments
table

« Toinstruct an apply process to apply DML changes to the hr.departments
table

Streams performs tasks based on rules. These tasks include capturing changes with
a capture process, propagating changes with a propagation, and applying changes
with an apply process. You can define rules for these tasks at three different levels:

« Tablerules
« Schemarules

« Global rules
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Table Rules Overview

When you define a table rule, the Streams task is performed when a change is made
to the table you specify. For example, you can define a rule that instructs a capture
process to capture changes to the hr.employees table. Given this rule, if a row is
inserted into the hr.employees  table, then the capture process captures the insert,
formats it into an LCR, and enqueues the LCR into a queue.

Schema Rules Overview

When you define a schema rule, the Streams task is performed when a change is
made to the database objects in the schema you specify, and any database objects
added to the schema in the future. For example, you can define two rules that
instruct a propagation to propagate DML and DDL changes to the hr schema from
a source queue to a destination queue. Given these rules, suppose the source queue
contains LCRs that define the following changes:

« Thehr.loc_city _ix index is altered.
« Arow is updated in the hr.jobs table.

The propagation propagates these changes from the source queue to the destination
gueue, because both changes are to database objects in the hr schema.

Global Rules Overview

When you define a global rule, the Streams task is performed when a change is
made to any database object in the database. If it is a global DML capture rule, then
a capture process captures all DML changes to the database objects in the database.
If it is a global DDL propagation or apply rule, then the Streams task is performed
for all DDL changes in a queue.

Note: The capture process does not capture certain types of
changes and changes to certain datatypes in table columns. Also, a
capture process never captures changes in the SYSand SYSTEM
schemas.

See Also:
« Chapter 5, "Rules”

« Chapter 6, "How Rules Are Used In Streams"
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Transformations Overview

A rule-based transformation is any modification to an event that results when a
rule evaluates to TRUE For example, you can use a rule-based transformation when
you want to change the datatype of a particular column in a table for an event. In
this case, the transformation can be a PL/SQL function that takes as input a
SYS.AnyData object containing a logical change record (LCR) with a NUMBER
datatype for a column and returns a SYS.AnyData object containing an LCR with a
VARCHARZ2latatype for the same column.

A transformation can occur at the following times:

« During enqueue of an event, which can be useful for formatting an event in a

manner appropriate for all destination databases

« During propagation of an event, which may be useful for subsetting data before
it is sent to a remote site

« During dequeue of an event, which can be useful for formatting an event in a
manner appropriate for a specific destination database

Figure 1-8 shows a rule-based transformation during apply.

Figure 1-8 Transformation During Apply
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See Also:

"Rule-Based Transformations” on page 6-25
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Heterogeneous Information Sharing Overview

In addition to information sharing between Oracle databases, Streams supports
information sharing between Oracle databases and non-Oracle databases. The
following sections contain an overview of this support.

See Also:  Chapter 9, "Streams Heterogeneous
Information Sharing”

Oracle to Non-Oracle Data Sharing Overview

If an Oracle database is the source and a non-Oracle database is the destination,
then the non-Oracle database destination lacks the following Streams mechanisms:

= A queue to receive events
« Anapply process to dequeue and apply events

To share DML changes from an Oracle source database with a non-Oracle
destination database, the Oracle database functions as a proxy and carries out some
of the steps that would normally be done at the destination database. That is, the
events intended for the non-Oracle destination database are dequeued in the Oracle
database itself, and an apply process at the Oracle database uses Heterogeneous
Services to apply the events to the non-Oracle database across a network connection
through a gateway. Figure 1-9 shows an Oracle databases sharing data with a
non-Oracle database.

1-16 Oracle9i Streams



Heterogeneous Information Sharing Overview

Figure 1-9 Oracle to Non-Oracle Heterogeneous Data Sharing
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See Also:  Oracle9i Heterogeneous Connectivity Administrator’s Guide
for more information about Heterogeneous Services
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Non-Oracle to Oracle Data Sharing Overview

To capture and propagate changes from a non-Oracle database to an Oracle
database, a custom application is required. This application gets the changes made
to the non-Oracle database by reading from transaction logs, using triggers, or some
other method. The application must assemble and order the transactions and must
convert each change into a logical change record (LCR). Then, the application must
enqueue the LCRs into a queue in an Oracle database by using the PL/SQL
interface, where they can be processed by an apply process. Figure 1-10 shows a
non-Oracle databases sharing data with an Oracle database.

Figure 1-10 Non-Oracle to Oracle Heterogeneous Data Sharing
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Example Streams Configurations

Figure 1-11 shows how Streams might be configured to share information within a
single database, while Figure 1-12 shows how Streams might be configured to share
information between two different databases.

Figure 1-11 Streams Configuration in a Single Database
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Figure 1-12 Streams Configuration Sharing Information Between Databases
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