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Introduction to Oracle JCA Adapters

This chapter provides an introduction to Oracle JCA-compliant adapters, which enable
you to integrate your business applications, and which provide a robust, lightweight,
highly-scalable and standards-based integration framework for disparate applications
to communicate with each other. The chapter provides context for the JCA Adapters
within today’s business application processing.

With the growing need for business process optimization, efficient integration with
existing back-end applications has become the key to success. To optimize business
processes, you can integrate applications by using JCA 1.5 compliant resource
adapters. Adapters support a robust, light weight, highly scalable, and
standards-based integration framework, which enables disparate applications to
communicate with each other. For example, adapters enable you to integrate packaged
applications, legacy applications, databases, and Web services. Using Oracle JCA
Adapters, you can ensure interoperability by integrating applications that are
heterogeneous, provided by different vendors, based on different technologies, and
run on different platforms.

This chapter includes the following sections:

»  Section 1.1, "Features of Oracle JCA Adapters"

»  Section 1.2, "Types of Oracle JCA Adapters"

= Section 1.3, "Types of Oracle JCA Adapters Adapter Services"

1.1 Features of Oracle JCA Adapters
Oracle JCA Adapters provide the following benefits:

= Provide a connectivity platform for integrating complex business processes:
Adapters integrate mainframe and legacy applications with enterprise resource
planning (ERP), customer relationship management (CRM), databases, and
messaging systems. Oracle provides adapters to connect various packaged
applications, such as SAP and Siebel, and databases. In addition, adapters
integrate middleware messaging systems, such as MQSeries and Oracle Advanced
Queuing, and legacy applications, such as CICS and Tuxedo, to provide a
complete solution.

= Support open standards: Adapters are based on a set of standards such as J2EE
Connector Architecture (JCA) version 1.5, Extensible Markup Language (XML),
and Web Service Definition Language (WSDL). The support for standards reduces
the learning curve of a user and eliminates the dependency of users on a single
vendor.
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Service Component Architecture (SCA) assembly model: Provides the service
details and their interdependencies to form composite applications. SCA enables
you to represent business logic as reusable service components that can be easily
integrated into any SCA-compliant application. The resulting application is known
as an SOA composite application. The specification for the SCA standard is
maintained by the Organization for the Advancement of Structured Information
Standards (OASIS).

Implement a Service-Oriented Architecture (SOA): The support for open standards
enables adapters to implement an SOA, which facilitates loose coupling, flexibility,
and extensibility.

Use native APIs: Adapters support multiple ways of interfacing with the back-end
system and provide various deployment options. Using native APIs, adapters
communicate with the back-end application and also translate the native data to
standard XML, which is provided to the client.

Model data: Adapters convert native APIs to standard XML and back, based on
the adapter metadata configured during design time. Adapter configurations are
defined during design time, which is used by run-time components.

Facilitate real-time and bidirectional connectivity: Adapters offer bidirectional
communication with various back-end systems. This includes sending requests to
back-end systems and receiving a response. Adapters also support the real-time
event notification service. This service notifies about the back-end events
associated with successful back-end transactions for creating, deleting, and
updating back-end data. This two-way connectivity ensures faster, flexible,
efficient integration, and reduces the cost of integration.

Maximize availability: Oracle JCA Adapters are based on the J2CA 1.5
specification. Adapters can, therefore, fully leverage the scalability and high
availability of the underlying Oracle Application Server platform.

For more information, see Oracle Fusion Middleware Programming Resource Adapters
for Oracle WebLogic Server.

In addition, adapters can be deployed on the JBoss and WebSphere platforms.

Provide easy-to-use design-time tools: Adapters use design-time tools that provide
a graphical user interface (GUI) to configure and administer adapters for fast
implementation and deployment. In addition, the tools let you to browse,
download, and configure back-end schemas.

Support seamless integration with Oracle Application Server components:
Adapters integrate with Oracle Fusion Middleware. Adapters integrate with the
JCA Binding Component of the Oracle Fusion Middleware platform, thereby
seamlessly integrating with other service engines and binding components.

1.2 Types of Oracle JCA Adapters

Oracle JCA Adapters include:

Section 1.2.1, "Oracle Technology Adapters"
Section 1.2.2, "Legacy Adapters"
Section 1.2.3, "Packaged-Application Adapters"

1

Section 1.2.4, "Oracle Adapter for Oracle Applications'

Figure 1-1 illustrates the different types of adapters.
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Figure 1-1 Types of Oracle JCA Adapters
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1.2.1 Oracle Technology Adapters

Oracle technology adapters integrate Oracle Application Server and Oracle Fusion
Middleware components such as Oracle BPEL Process Manager (Oracle BPEL PM) or
Oracle Mediator components to file systems, FTP servers, database queues (advanced
queues, or AQ), Java Message Services (JMS), database tables, and message queues
(MQ Series).

These adapters include:
s Oracle JCA Adapter for Files/FTP
s Oracle JCA Adapter for Sockets

s Oracle JCA Adapter for Oracle Streams Advanced Queuing (Oracle JCA Adapter
for AQ)

s Oracle JCA Adapter for JMS

s Oracle JCA Adapter for Database

s Oracle JCA Adapter for MQ Series

Oracle technology adapters are installed as part of Oracle Fusion Middleware.

This section includes the following topics:
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s Section 1.2.1.1, "Architecture"

= Section 1.2.1.2, "Design-Time Components"

= Section 1.2.1.3, "Run-Time Components"

= Section 1.2.1.4, "Deployment"

For more information, see:

= the remaining chapters in this book

»  Oracle Fusion Middleware Programming Resource Adapters for Oracle WebLogic Server
»  Oracle Fusion Middleware Developer’s Guide for Oracle SOA Suite

»  Oracle Fusion Middleware Administrator’s Guide

»  Oracle Fusion Middleware Administrator’s Guide for Oracle SOA Suite and Oracle
Business Process Management Suite

1.2.1.1 Architecture

Oracle technology adapters are based on J2EE Connector Architecture (JCA) 1.5
standards and deployed as a resource adapter in the same Oracle WebLogic Server as
Oracle Fusion Middleware. Oracle Adapter for Oracle Applications consists of the
same architecture as Oracle technology adapters. Figure 1-2 illustrates the architecture
of Oracle technology adapters.

Figure 1-2 Oracle Technology Adapters Architecture
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Socket

1.2.1.2 Design-Time Components

During design time, Oracle technology adapters use Oracle JDeveloper (JDeveloper) to
generate the adapter metadata. Binding configuration files consist of J2CA-centric
XML markup. The J2CA binding configuration files are used by the JCA Binding
Component to seamlessly integrate the J2CA 1.5 resource adapter with Oracle Fusion
Middleware.
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For more information about integration of Oracle technology adapters with Oracle
Fusion Middleware, see Section 3.2, "Adapter Integration with Oracle Fusion
Middleware."

Example 1-1 Generating WSDL and Binding Configuration Files for Oracle JCA Adapter
for Database

By using JDeveloper, you can configure Oracle JCA Adapter for Database. This
adapter helps you to perform data manipulation operations, call stored procedures or
functions, and publish database events in real time. To configure adapter definitions,
drag and drop Database Adapter from the Component Palette to the External
References swim lane.

Figure 1-3 shows how to browse through the Import Tables window to select the
required tables for the adapter.

Figure 1-3 Browsing for Required Tables

& Import Tables x|
Sthema: [SCOTT v | TypeFiter: OFF | Fiker Types |
Marme Filter: |°.-"o | DAQtD-Query | Cuery |
Available: Selected:

FH BOMUS
DEPT
EMP
i SALGRADE
[ TEMP_SERWICE_TYPE_TAELE
b
2
<
&
| Help | | (o] 4 | | Cancel |

Figure 1-4 shows how to specify the WSDL settings for Oracle JCA Adapter for
Database.
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Figure 1-4 Specifying WSDL Settings

© Create Partner Link ! x|
r General |/ Image |/ Property
Mame: |PartnerLink_1 |
Process: | |
WSDL Settings
Q@R @

WSDL URL: | |
Partrer Link Type: |5 -|
Partner Role: &Y -|
My Role: |sa - |

| Help | | Apply | | [o]'4 | | Cancel |

Next, you must establish a database connection, select an operation type, and select
the required tables. The run-time connection parameters are specified in the
weblogic-ra.xml file and linked to a Java Naming and Directory Interface (JNDI)
name, which is specified during design time. Figure 1-5 shows the creation of a new

database connection.

Figure 1-5 Creating a New Database Connection

é- Adapter Configuration Wizard - Step 3 of 4

Service Connection

A Database Connection is required ko configure this adapter. Select a database connection already defined in your
project or create a Mew Connection,

Connection: | DBConnection v] e 7 9
User Mame: scoth
Driver: oracle.jdbc. OracleDriver

Connect String:  jdbc:oracle:thin: @localhost: 1521: XE

Specify the JNDI name For the database. Moke: The deployvment descriptor of the Database adapter must associate
this JNDI name with configuration properties required by the adapter to access the database,

INDI Name: | eis/DB/DEConnection |

Daka Source: | | #h Data Source

Finally, JDeveloper generates a WSDL file and a binding configuration file with the
J2CA binding for the Oracle JCA Adapter for Database, as shown in Figure 1-6.
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Figure 1-6 Structure of a JCA File
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1.2.1.3 Run-Time Components

The run-time component of Oracle technology adapters is the J2CA 1.5 resource
adapter for the specific back-end application. Oracle technology adapters are deployed
in the J2CA container of the Oracle WebLogic Server. Oracle Fusion Middleware
integrates with these J2CA 1.5 adapters through the JCA Binding Component, which
converts Web service messages into J2CA interactions and back.

Oracle Fusion Middleware uses the JCA Binding Component to integrate the
request-response service (J2CA outbound interaction) with a SCA composite reference
and publish the adapter events to a SCA composite service.

For more information about integration with Oracle Fusion Middleware, see
Chapter 3, "Adapter Integration with Oracle Application Server Components".

1.2.1.4 Deployment

Oracle technology adapters are deployed as J2CA 1.5 resource adapters within the
same Oracle WebServer container as that of Oracle Fusion Middleware during
installation. Although Oracle technology adapters are physically deployed as J2CA 1.5
resource adapters, their logical deployment involves creating the connection factory
entries for the J2CA 1.5 resource adapter by editing the weblogic-ra.xml file and
using JDeveloper during design time. By using JDeveloper, you specify the JNDI
name, which acts as a placeholder for the connection used when your composite is
deployed to the Oracle WebLogic Server. This placeholder enables you to use different
databases for development and later production. However, for the logical deployment
changes (that is, only if you are creating a new outbound connection) to take effect, the
WebLogic Server container process should be updated. However, if you are updating
any outbound connection property for an existing JNDI, then you must restart the
Oracle WebLogic Server. To avoid a server restart when you update an outbound
connection property for an existing JNDI, refer to Section 2.19, "Adding or Updating
an Adapter Connection Factory."
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1.2.2 Legacy Adapters

Legacy adapters integrate Oracle Application Server with legacy and mainframe
applications using legacy communication protocols.

These adapters include:

»  OracleAS Adapter for Tuxedo

s OracleAS Adapter for CICS

s OracleAS Adapter for VSAM

s OracleAS Adapter for IMS/TM

s OracleAS Adapter for IMS/DB

Legacy adapters are available as part of the OracleAS Adapters CD.
This section includes the following topics:

s Section 1.2.2.1, "Architecture"

»  Section 1.2.2.2, "Design-Time Components"

= Section 1.2.2.3, "Run-Time Components"

= Section 1.2.2.4, "Deployment"

For more information, see:

»  Oracle Fusion Middleware Programming Resource Adapters for Oracle WebLogic Server
»  Oracle Fusion Middleware Developer’s Guide for Oracle SOA Suite
»  Oracle Fusion Middleware Administrator’s Guide

»  Oracle Fusion Middleware Administrator’s Guide for Oracle SOA Suite and Oracle
Business Process Management Suite

1.2.2.1 Architecture

Legacy adapters include the following components in the architecture
s Section 1.2.2.1.1, "Oracle Connect"

s Section 1.2.2.1.2, "Oracle Studio"”

= Section 1.2.2.1.3, "J2CA Adapter"

Figure 1-7 illustrates the architecture of legacy adapters.

Changed Data Capture (CDC) adapters also have the same architecture.
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Figure 1-7 Legacy Adapter Architecture
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1.2.2.1.1 Oracle Connect

Oracle Connect is a component that resides on the legacy and mainframe platforms. It
consists of native adapters for communicating with the mainframe application and
data stores. Oracle Connect consists of the following components:

m  Server Processes
= Native Adapters
s Daemon

= Repository

Server Processes
Oracle Connect consists of multiple servers to process client requests.

Native Adapters

Oracle Connect consists of various embedded native adapters to communicate with
Tuxedo and IMS-TM transaction systems, and database drivers to communicate with
various databases and file systems on mainframe systems such as VSAM and IMS-DB.
The native adapters convert application structures, such as the legacy COBOL
applications data, to and from XML. The XSD schema is used for precise mapping
between mainframe data and standard XML data.

Daemon

Daemon is an RPC-based listener that manages and maintains multiple server
configurations. It runs on every computer running Oracle Connect and handles user
authentication and authorization, connection allocation, and server process
management.

When a client requests for a connection, the daemon allocates a server process to
handle this connection. The allocated server process may be a new process or any
process that has been running. Further communication between the client session and
the server process is direct and does not involve the daemon. However, the daemon is
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notified when the connection ends and the server process is either killed or being used
by another client.

The daemon supports multiple server configurations called workspaces. Each
workspace defines accessible data sources, applications, environment settings, security
requirements, and server allocation rules. The daemon authenticates clients, authorizes
requests for a server process within a certain server workspace, and provides clients
with the required servers. The allocation of servers by the daemon is based on the
workspace that the client uses. Thus, a client can access a data source using one
workspace, where a server process is allocated from an existing pool of servers, or the
client can access a data source using a different workspace, where a new server process
is allocated for each client request. A fail-safe mechanism enables the specification of
alternate daemons, which function as a standby for high availability.

Repository

Oracle Connect supports a repository for storing the XML-based schema and
configuration information. There is a single repository for each Oracle Connect
instance. The repository stores the following information:

= Oracle Connect configuration settings (including the Daemon settings to control
client/server communication)

= User profiles to enable single sign-on to multiple back-end applications and data
sources

= Adapter metadata for each adapter, which includes adapter request-response and
event services

1.2.2.1.2 Oracle Studio

Oracle Studio is the design-time tool for configuring the Oracle AS Adapters for
mainframes. It enables you to configure the services, events, and connection
information for native adapters. The configuration information is stored in the Oracle
Connect repository on the legacy or mainframe application. In addition, it enables you
to do management and monitoring of Oracle Connect. The Oracle Studio is available
only on the Windows platform. The Oracle Studio is based on the Eclipse GUI
framework.

1.2.2.1.3 J2CA Adapter

The J2EE Connector Architecture (J2CA) adapter forwards the WebLogic Server
application client requests to the Oracle Connect application. Oracle Connect
communicates with the mainframe application and forwards the response back to the
J2CA adapter. The response might contain the transaction data or might contain the
exception data if the request generated an error. Oracle Fusion Middleware integrates
with Oracle Connect through the J2CA Legacy adapter.

1.2.2.2 Design-Time Components

To configure legacy adapters during design time, use Oracle Studio, as shown in
Figure 1-8.
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Figure 1-8 Oracle Studio

Design - NAY - TUXEDD_ADAPTER - Attunity Studio

File Edit Mavigate Search ‘Window Help

G0 5 oo

" Configuration 52 | Metadata =5 - TUXEDC_ADAPTER X

=lol x|

T [ Runtime Man..,

[}

=21 Machines
i localhost Narne: | TUREDO_ADAPTER,
= mwssn
=7 Bindings Type: I Tuxedo

Definition: I TUXEDO_ADAPTER

=B nav
-2 adapters

2 vSAM_ADAPTER.
EI Daka sources

-2 Events

®-[2] Daemans

-2 Users

- target

=l Properties &2 ] = + =8

—+

Propert: | Yalue |

Mame TUREDO_ADABPTER
Path \MySE0IbindingsiMAYad. ..

General ] Properties

Example 1-2 Configuring OracleAS Adapter for Tuxedo

Using Oracle Studio, you can configure OracleAS adapter for Tuxedo, as shown in
Figure 1-9 and Figure 1-10.

Figure 1-9 Configuring OracleAS Adapter for Tuxedo
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Figure 1-10 Selecting the Types of Interactions for OracleAS Adapter for Tuxedo
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1.2.2.3 Run-Time Components

During run time, WSDL files generated during design time are consumed by the
integrating components. For example, Oracle Fusion Middleware uses the JCA
Binding Component to integrate the request-response service (J2CA outbound
interaction) with a BPEL Invoke activity and to publish the events to a BPEL process
receive activity.

For more information, see Section 3.2, "Adapter Integration with Oracle Fusion
Middleware."

1.2.2.4 Deployment

Legacy adapters are deployed as J2CA resource adapters within the Oracle WebLogic
Server J2CA container during installation. The adapter must be in the same Oracle
WebLogic Server container as that of the Oracle Fusion Middleware for integration.

1.2.3 Packaged-Application Adapters

Packaged-application adapters integrate the Oracle Application Server with various
packaged applications, such as SAP and Siebel.

These adapters include:

»  OracleAS Adapter for PeopleSoft

»  OracleAS Adapter for SAP R/3

s OracleAS Adapter for Siebel

= OracleAS Adapter for ].D. Edwards

Packaged-application adapters are available as part of the OracleAS Adapters CD.
This section includes the following topics:

s Section 1.2.3.1, "Architecture"

s Section 1.2.3.2, "Design-Time Components"
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= Section 1.2.3.3, "Run-Time Components"

s Section 1.2.3.4, "Deployment"

For more information, see:

»  Oracle Fusion Middleware Programming Resource Adapters for Oracle WebLogic Server
»  Oracle Fusion Middleware Developer’s Guide for Oracle SOA Suite

»  Oracle Fusion Middleware Administrator’s Guide

»  Oracle Fusion Middleware Administrator’s Guide for Oracle SOA Suite and Oracle
Business Process Management Suite

1.2.3.1 Architecture

Packaged-application adapters can be deployed as J2EE Connector Architecture
(J2CA) 1.5 resource adapters or as Web service servlets within the Oracle WebLogic
Server container. Packaged-application adapters support the Web Service Definition
Language (WSDL) and Simple Object Access Protocol (SOAP) interface, in addition to
a J2CA interface. J2CA and Web service deployments of packaged-application
adapters should have a repository project. In J2CA deployment, the resource adapter
points to a repository project that can contain multiple back-end connection objects.
The deployment descriptor, weblogic-ra.xml, points to the J2CA repository project
and the connection name to access within the J2CA repository project. In the WSDL
deployment, the WSDL repository project consists of a set of WSDL files that describe
the adapter metadata.

Note: Only the following packaged-application adapters support
WSDL and SOAP extensions in this release:

»  OracleAS Adapter for SAP

s OracleAS Adapter for Siebel

s OracleAS Adapter for Peoplesoft

s OracleAS Adapter for ].D. Edwards

The architecture of packaged-application adapters consists of OracleAS Adapter
Application Explorer (Application Explorer), J2CA 1.5 resource adapter, and Business
Services Engine (BSE).

Figure 1-11 illustrates the architecture of packaged-application adapters:
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Figure 1-11 Packaged-Application Adapters Architecture
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This section describes the components of the packaged-application adapter
architecture.

This section includes the following topics:

= Section 1.2.3.1.1, "Application Explorer"

= Section 1.2.3.1.2, "BSE"

= Section 1.2.3.1.3, "J2CA 1.5 Resource Adapter"

1.2.3.1.1 Application Explorer

Application Explorer is a Java swing-based design-time tool for configuring
packaged-application adapters. Using Application Explorer, you can configure the
back-end application connection, browse the back-end application schemas, and
expose these schemas as adapter services. Application Explorer is shipped with
packaged application-specific plug-ins for browsing the back-end application-specific
metadata.

You can use Application Explorer to create repository projects for either OracleAS
Adapter J2CA or BSE. Each repository project can consist of multiple back-end
application connections. The schemas are represented as either XML Schema
Definition (XSD) for the OracleAS Adapter J2CA interface or as a WSDL with SOAP
binding.

1.2.3.1.2 BSE

Application Explorer works with BSE, which is deployed in the Oracle WebLogic
Server container of the Oracle Application Server. BSE uses SOAP as a protocol for
accepting requests from clients, interacting with the back-end application, and sending
responses from the back-end application back to clients.

1-14 Oracle Fusion Middleware User's Guide for Technology Adapters



Types of Oracle JCA Adapters

1.2.3.1.3 J2CA 1.5 Resource Adapter

The J2CA 1.5 resource adapter consists of a Channel component for receiving back-end
events.

1.2.3.2 Design-Time Components

Application Explorer is used to configure packaged-application adapters during
design time. This tool is used to create a repository project for the J2CA 1.5 resource
adapter, which contains a list of back-end connections. Application Explorer exposes
back-end metadata as XSD and WSDL with J2CA extensions. The XSD metadata is
used by the Oracle WebLogic Server application clients for integration through the
J2CA Common Client Interface (CCI) Application Programming Interface (API). The
WSDL with J2CA extension is used for integration with Business Process Execution
Language for Web Services (BPEL) Process Manager. The BSE metadata can be defined
as WSDL or SOAP.

Figure 1-12 shows the Application Explorer.

Figure 1-12 Application Explorer
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Example 1-3 Generating XML Request Schema for OracleAS Adapter for SAP

You can use Application Explorer to establish a connection for OracleAS Adapter for
SAP. To establish such a connection, you must first define a target to OracleAS Adapter
for SAP, as shown in Figure 1-13 and Figure 1-14.
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Figure 1-13 Selecting OracleAS Adapter for SAP
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Figure 1-14 Defining a Target to OracleAS Adapter for SAP
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After you have explored the SAP business function library and have selected an object,
you can use Application Explorer to create the XML request schema and the XML
response schema for that function. To view the XML for each schema type, select the
required tab, as shown in Figure 1-15:

Figure 1-15 Viewing the XML Schema
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1.2.3.3 Run-Time Components

The run-time components of packaged-application adapters include J2CA 1.5 resource
adapter, BSE, and servlet. The WebLogic Server application clients use the CCI API to
directly interface with the J2CA 1.5 resource adapter. The J2CA 1.5 resource adapter
integrates with Oracle Fusion Middleware through the JCA Binding Component.
During run time, the JCA Binding Component translates the Oracle Fusion
Middleware service requests to J2CA calls and back based on the adapter metadata
(WSDL and binding configuration) configured during design time.

During run time, the WSDL files generated during design time are consumed by the
integrating components. For example, Oracle Fusion Middleware uses the JCA
Binding Component to integrate the request-response service (J2CA outbound
interaction) with a BPEL process invoke activity and to publish adapter events to a
BPEL process receive activity.

For more information about integrating with Oracle Fusion Middleware, see
Section 3.2, "Adapter Integration with Oracle Fusion Middleware".

1.2.3.4 Deployment

Packaged-application adapters are deployed as J2CA 1.5 resource adapters within the
WebLogic Server J2CA container during installation. The adapter must be in the same
WebLogic Server container as Oracle BPEL PM for integration.

You can integrate any Web service client with the BSE servlet. The BSE exposes the
underlying back-end functionality as Web services, which can be either WSDL or
SOAP. Oracle BPEL PM can integrate with the BSE layer, as well, through WSDL and
SOAP binding.
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BSE is deployed as a servlet within the WebLogic Server container during installation.
BSE can be remotely located and need not be in the same container as the Oracle BPEL
PM.

1.2.4 Oracle Adapter for Oracle Applications

Oracle Applications are built on a unified information architecture that consolidates
data from Oracle and non-Oracle applications and enables a consistent definition of
customers, suppliers, partners, and employees across the entire enterprise. This results
in a suite of applications that can give you information, such as current performance
metrics, financial ratios, profit and loss summaries. To connect Oracle Applications to
non-Oracle applications, you use Oracle Adapter for Oracle Applications.

Note: Adapter for Oracle Applications is also informally known as
Oracle E-Business Suite Adapter

Oracle Adapter for Oracle Applications provides comprehensive, bidirectional,
multimodal, synchronous, and asynchronous connectivity to Oracle Applications. The
adapter supports all modules of Oracle Applications in Release 12 and Release 11i
including selecting custom integration interface types based on the version of Oracle
E-Business Suite.

The architecture of the Oracle Adapter for Oracle Applications is similar to Oracle
technology adapters.

For more information, see:

»  Oracle Fusion Middleware Adapter for Oracle Applications User’s Guide

»  Oracle Fusion Middleware Programming Resource Adapters for Oracle WebLogic Server
»  Oracle Fusion Middleware Developer’s Guide for Oracle SOA Suite

s Oracle Fusion Middleware Administrator’s Guide

»  Oracle Fusion Middleware Administrator’s Guide for Oracle SOA Suite and Oracle
Business Process Management Suite

1.3 Types of Oracle JCA Adapters Adapter Services

Adapters provide the following types of services to facilitate communication between
applications:

= Section 1.3.1, "Request-Response (Outbound Interaction) Service"
= Section 1.3.2, "Event Notification (Inbound Interaction) Service"

m  Section 1.3.3, "Metadata Service"

1.3.1 Request-Response (Outbound Interaction) Service

Adapters support the synchronous request-response service. The adapters receive
requests from adapter clients, translate these requests into the native back-end data
format, and call the appropriate method in the back-end application. In addition, the
request-response service retrieves the back-end response to the JCA Binding
Component after performing reverse translation. In J2CA terminology, this type of
service is also known as outbound interaction.
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You can use the request-response service to create, delete, update, and query back-end
data, and to call back-end workflows and transactions. For example, a WebLogic
Server application client can use OracleAS Adapter for SAP to create a customer
within the SAP application.

Figure 1-16 illustrates the request-response service.

Figure 1-16 Request-Response Service
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1.3.2 Event Notification (Inbound Interaction) Service

Adapters support the event-notification service, which is an asynchronous
communication paradigm. In J2CA terminology, this type of service is also known as
inbound interaction.

Adapters either listen or poll for back-end event changes. When listening for events,
an adapter registers as a listener for the back-end application that is configured to
push events to the adapter. The adapter can also poll the back-end application, which
is usually a database or file, for the events required by the client application.

You can use the event-notification service to keep a track of back-end events associated
with successful back-end transactions for creating, deleting, and updating back-end
data.

Figure 1-17 illustrates the event-notification service.

Figure 1-17 Event-Notification Service

Oracle
Application
Server
Adapter 1 Publish Publish Back-End
Client SPI Adapter Native API Application

1.3.3 Metadata Service

The adapter metadata definition stores information about the back-end connection and
schemas for business objects and services. Adapters consist of a design-time
component for browsing and storing metadata and a run-time component for running
services. The adapter metadata definitions are generated as XML Schema Definition
(XSD), WSDL, and binding configuration files. Figure 1-18 illustrates the metadata
interaction.
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Figure 1-18 Metadata Service
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ADAPTER Life-Cycle Management

This chapter describes the installation, starting and stopping, error handling,
configuration and deployment of Oracle JCA Adapters that integrate with Oracle
Fusion Middleware through the JCA Binding Component.

Oracle JCA Adapters are based on J2EE Connector Architecture (J2CA) 1.5 standards
and deployed in the Oracle Containers for Java EE. The life cycle of Oracle JCA
Adapters depend on Oracle Fusion Middleware. These adapters integrate with Oracle
Fusion Middleware through the JCA Binding Component.

This chapter includes the following sections:

= Section 2.1, "Installing Oracle JCA Adapters"

»  Section 2.2, "Starting and Stopping Oracle JCA Adapters"

= Section 2.3, "Defining Adapter Interface by Importing an Existing WSDL"

= Section 2.4, "Configuring Message Header Properties for Oracle JCA Adapters"

= Section 2.5, "Physically Deploying Oracle JCA Adapters"

= Section 2.6, "Creating an Application Server Connection for Oracle JCA Adapters"
= Section 2.7, "Deploying Oracle JCA Adapter Applications from JDeveloper"

= Section 2.8, "Manually Deploying an Adapter RAR File that Does Not Have a Jar
File Associated With It"

= Section 2.9, "Handling the Deployment Plan When Working on a Remote Oracle
SOA Server"

= Section 2.10, "Migrating Repositories from Different Environments"
»  Section 2.11, "How Oracle JCA Adapters Ensure No Message Loss"
= Section 2.12, "Composite Availability and Inbound Adapters"

»  Section 2.13, "Singleton (Active/Passive) Inbound Endpoint Lifecycle Support
Within Adapters”

»  Section 2.14, "Correlation Support Within Adapters"

= Section 2.15, "Setting Payload Size Threshold"

»  Section 2.16, "Streaming Large Payload"

= Section 2.17, "Batching and Debatching Support"

= Section 2.18, "Adding an Adapter Connection Factory"

»  Section 2.19, "Adding or Updating an Adapter Connection Factory"
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= Section 2.20, "Recommended Setting for Data Sources Used by Oracle JCA
Adapters"

= Section 2.21, "Error Handling"

»  Section 2.22, "Testing Applications"

= Section 2.23, "Setting the Trace Level of Oracle JCA Adapters"
»  Section 2.24, "Viewing Adapter Logs"

»  Section 2.26, "Creating a Custom Adapter"”

2.1 Installing Oracle JCA Adapters

Oracle Technology Adapters and Oracle Adapter for Oracle Applications are available
as part of the Oracle Fusion Middleware install. These adapters support both Oracle
Containers for Java EE and middle tier deployments. For more information, see the
Oracle Fusion Middleware Installation Planning Guide.

Legacy adapters and packaged-application adapters are available as part of the Oracle
Fusion Middleware Adapters and Connectors CD. These adapters support middle tier
deployment only.

Note: Before installing any adapter, consult the System Requiremnts
document on the following page:
http://docs.oracle.com/html/E18558_01/fusion_requirements.htm

2.2 Starting and Stopping Oracle JCA Adapters

Oracle JCA Adapters are deployed as JCA 1.5 resource adapters. Therefore, to start or
stop an adapter, every resource adapter must implement the start
(BootstrapContext) and stop methods as part of the SPI interface. Oracle JCA
Adapters are started when an SOA composite using them starts a JCA outbound
interaction. Adapters can also be started when an SOA composite is itself loaded for
inbound interactions or when adapters publish events to the Oracle BPEL process.

Once you have started an adapter, you can stop the adapter by shutting down the
Oracle Containers for Java EE or by stopping the J2EE application within Oracle
Fusion Middleware. In this release, the JCA Binding Component acts as a part of the
JCA 1.5 container.

2.3 Defining Adapter Interface by Importing an Existing WSDL

You can define an adapter interface in the Adapter Configuration Wizard Adapter
Interface page, as shown in Figure 2-1, by using either of the following methods:

= Using a WSDL that is generated using the operation name and schema that you
specify in the Adapter Configuration Wizard in the pages that appear after the
Adapter Configuration Wizard Adapter Interface page.

= Importing an existing WSDL.

2-2 Oracle Fusion Middleware User's Guide for Technology Adapters



Defining Adapter Interface by Importing an Existing WSDL

Figure 2-1 The Adapter Configuration Wizard Adapter Interface Page

é- Adapter Configuration Wizard - Step 4 of 7

Adapter Interface

The adapter interface is defined by a wsdl that is generated using the operation narme and schemals) specified later in
this wizard. Optionally, the adapter interface may be defined by importing an existing WSDL.

Interface: (3) Define From operation and schema (specified later)

() Import an existing WSDL

| Help | | = Back. " Mext = | Cancel |

This section describes how to define an adapter interface by importing an existing
WSDL. You can use this feature to create an adapter service or reference by using
existing WSDLs. The option to choose an existing WSDL is supported for the
following adapters only:

»  Oracle File Adapter

»  Oracle FTP Adapter

= Oracle Socket Adapter

»  Oracle AQ Adapter

s Oracle JMS Adapter

s Oracle MQ Series Adapter

If you select the option of defining the adapter interface by importing an existing
WSDL, then some functionalities on subsequent wizard pages are disabled. For
example, since the WSDL defines the operation name and the message schema, the
subsequent operation name and schema element fields are automatically filled in and
you cannot modify it, as shown in Figure 2-2. However, if you do not choose to use an
existing WSDL, then the adapter wizards behaves exactly as before.
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Figure 2-2 Operation Page for Oracle AQ Adapter with Fields Automatically Populated

é- Adapter Configuration Wizard - Step 5 of 7

Operation

The AQ Adapter supparts three operations. There is a Dequeus operation that palls For incoming messages from a
queue, an Enqueue operation that puts outgoing messages on a queue, and a Enqueue/Dequeue operation that puts
oukgoing messages on a queue and expects response messages on a gueue, Specify the Operation type and
Operation Mame, Only one operation per Adapter Service may be defined using this wizard,

Operation T¥pe! () Dequeus

(3) Enqueue

Operation Mame: | Consume_Message

| Help | | = Back. " Mext = | Cancel |

2.3.1 Adapter Configuration Wizard for Oracle MQ Series Adapter, Oracle JMS Adapter
and the Oracle AQ Adapter

The Adapter Configuration Wizard for Oracle MQ Series Adapter, Oracle J]MS
Adapter, and the Oracle AQ Adapter appears different from the other adapters. These
adapters have the additional option to select a callback including the port type and
operation.

Subsequent options in the Adapter Configuration Wizard are enabled or disabled
depending on the port types and operations you select.

2.3.1.1 Example of Use of Callbacks

For example, while using the Adapter Configuration Wizard for defining the Oracle
MQ Series Adapter, if a callback is selected, only the Send Message to MQ and Get
Reply/Reports and the Get Message from MQ and Send Reply/Reports
Asynchronous options are enabled.

If a callback is not selected, only the Put Message into MQ and Get Message from MQ
options are enabled.

If a WSDL operation that has a synchronous reply is selected, only the Get Message
from MQ and Send Reply/Reports Synchronous option are enabled. When you use an
existing WSDL, the options to use CICS or IMS schemas are disabled.
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Note: The most common approach to importing an existing WSDL is
to first create an Oracle BPEL process or a Mediator, and then define
their WSDL files from schemas (or NXSD). After this is done, adapter
services are created, and the WSDL file generated for the BPEL
process or the Mediator component is imported as the existing WSDL

file.

However, you must keep in mind that this feature works only for
those messages which use schema element. Simple and complex types

are not supported.

2.4 Configuring Message Header Properties for Oracle JCA Adapters

Oracle JCA Adapters expose the underlying back-end operation-specific properties as
message header elements and enable the manipulation of these elements within a

business process.

As the properties are exposed, you can add, delete, or revert Oracle JCA Adapters
properties from the Fusion Middleware Control Console. However, depending on the
type of property, you must redeploy your composite application to apply the property

change.

Table 2-1 lists the types of message header properties you can configure and whether

redeployment is required.

Table 2-1 Oracle JCA Adapters Property Types

Property Type Description Restrictions
Activation Activation specification Do not add or remove these properties.
specification and properties operate as You can only change their values.
interaction services and interaction . .

e PN . These properties require the adapter
specification specification properties

operate as references in a
SOA composite application.

Endpoint These are tuning-related
properties that are not
exposed through the
activation or interaction
specification properties, such
as specifying time outs,
thresholds, maximum
intervals, and so on.

endpoint to be recycled. These types of
properties are also dependent upon
other properties. If you attempt to add
properties, you have no way of knowing
which dependent properties must also be
added.

There are no restrictions on adding,
removing, or changing endpoint
properties. The adapter is notified when
these properties are added, removed, or
changed, but it does not require
redeployment.

You cannot add or remove
jca.retry. * endpoint properties
without redeploying the composite.
However, you can change these
properties by using the Fusion
Middleware Control Console without
redeploying the composite.

For more information, see Appendix A, "Oracle JCA Adapter Properties".
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2.5 Physically Deploying Oracle JCA Adapters

Oracle JCA Adapters are deployed as JCA 1.5 resource adapters in an Oracle
Containers for Java EE container. Adapters are packaged as Resource Adapter Archive
(RAR) files using the Java Archive (JAR) format.

The physical deployment of adapters involves using the RAR file to register the
adapters as connectors with the underlying WebLogic Server or the middle tier
platform.

2.5.1 The RAR Deployment Descriptor File and the weblogic-ra.xml Template File

The RAR file contains the ra.xml file, which is the deployment descriptor XML file
containing deployment-specific information about the resource adapter. In addition,
the RAR file contains declarative information about the contract between Oracle
Containers for Java EE and the resource adapter.

In addition to the ra.xml file in the. rar file, adapters package the
weblogic-ra.xml template file. The weblogic-ra.xml file is used to define
resource adapter ConnectorFactory objects (logical deployment). The
weblogic-ra.xml file is the Oracle Containers for EE-specific deployment
descriptor for a resource adapter. It contains deployment configurations for deploying
resource adapters to the WebLogic Server, which includes the back-end application
connection information as specified in the deployment descriptor of the resource
adapter, Java Naming and Directory Interface (JNDI) name to be used, connection
pooling parameters, resource principal mapping mechanism, and configurations.

File Contents

RAR file Contains deployment-specific
information about resource adapter

Contains declarative information about
the contract between the Oracle
Containers for Java EE and the resource
adapters

weblogic-ra.xml template fil Defines resource adapter
ConnectorFactory objects (logical
deployment)

Contains deployment configurations for
deploying resource adapters to the
WebLogic Server

Provides back-end application
connection information as specified in
the deployment descriptor of the
resource adapter

Provides the Java Naming and Directory
Interface (JNDI) name to be used

Provides the connection pooling
parameters

Provides a resource principal mapping
mechanism

Provides configuration information

For more information, see:

»  Section 2.6, "Creating an Application Server Connection for Oracle JCA Adapters"
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= Section 2.7, "Deploying Oracle JCA Adapter Applications from JDeveloper"

= Section 2.8, "Manually Deploying an Adapter RAR File that Does Not Have a Jar
File Associated With It"

= Section 2.9, "Handling the Deployment Plan When Working on a Remote Oracle
SOA Server"

= Section 2.10, "Migrating Repositories from Different Environments"
= Section 2.18, "Adding an Adapter Connection Factory"

= Section 2.20, "Recommended Setting for Data Sources Used by Oracle JCA
Adapters"

2.6 Creating an Application Server Connection for Oracle JCA Adapters

You must establish connectivity between the design-time environment and the server
to which you want to deploy. To establish such connectivity, you must create an
application server connection.

The following are the steps to create an application server connection:
1. In the File menu, click New.

The New Gallery page is displayed, as shown in Figure 2-3.

Figure 2-3 The New Gallery Page

& New Gallery x|
r All Technologies |/ Current Project Technologies
This list is filtered according to the current project’s selected technologies.
) )
Categories: Ttems: [ Show &ll Descriptions
E_w _ Generic Application
-~-Applications Creates an application which includes a single project, The project is not
Connections preconfigured with JDeveloper technologies, but can be customized ta include
Deployment Descriptors any technologies.
E Deployment Profiles Generic Project
“-Projecks
(506 Tier File
> ----- Service Components
“--Transformations
----- Al Therms
| Help | | (o] 4 | | Cancel |

2. In the All Technologies tab, under General categories, select Connections.

A list of the different connections that you can make is displayed in the Items pane
on the right side of the New Gallery page.

3. Select Application Server Connection, and then click OK.

The Create Application Server Connection page is displayed, as shown in
Figure 2-4.
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Figure 2-4 The Create Application Server Connection Name and Type Page

é Create Application Server Connection - Step 1 of 5

Name and Type

)‘i‘\' Name and Type Specify a unique name and ktype For the connection, The name must be a valid Java identifier.
T Authentication Create connection in:
I Configuration () Application Resources (8) Resource Palette
) Test
I Conneckion Mame:
) Finish |
Connection Type:
WwebLogic 10.3 -
| < Back |[ Mext = ] [ Finish ] [ Cancel ]

4. Enter a connection name in the Connection Name field. For example,
AppsServerConnectionl.

5. Select WebLogic 10.3. for Connection Type and click Next.
The Authentication page is displayed, as shown in Figure 2-5.

Figure 2-5 The Create Application Server Connection Authentication Page

éa- Create Application Server Connection - Step 2 of 5

Authentication

/T\ Name and Tybe Specify a username and password ko authenticate the connection.

-\Tu Authentication Username:

T Configuration | weblogic |
I Password:

(<pac | et > | [omih ] [concsl |

6. Enter the user name and password, and then click Next.

The Create Application Server Connection Configuration page is displayed, as
shown in Figure 2-6.

2-8 Oracle Fusion Middleware User's Guide for Technology Adapters



Creating an Application Server Connection for Oracle JCA Adapters

Figure 2-6 The Create Application Server Connection Configuration Page

é- Create Application Server Connection - Step 3 of 5

Configuration

‘Weblogic Server connections use a host name and port to establish a connection, The
Mame and Type

[ ot Domain of the target will be verified

Aukhentication

‘Weblogic Hostname (Adrinistration Server):

i) Configuration

| localhost |
=4 Pork: S5L Pork:
Finish [7o01 | [7ooz |

[] Always use S5L
\WLS Domain:

| wl_server |

[ < Back ][ Mext = H Finish H Cancel ]

7. Enter the host name, the port details, and the domain server name in the
Configuration page.

8. Click Next.

The Create Application Server Connection Test page is displayed, as shown in
Figure 2-7.

Figure 2-7 The Create Application Server Connection Test Page

c‘&- Create Application Server Connection - Step 4 of 5

Test

o Click Test Connection ko determine if the information specified successFully establishes a
/I\

connection with the application server,

Test Connection

Status:

Mame and Type

Authentication

Configuration

]
1
!

(<pac | it > | [ ] [concsl |

9. Click Test Connection. A success message is displayed in the Status pane.
10. Click Finish.
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You have created a server connection.

2.7 Deploying Oracle JCA Adapter Applications from JDeveloper
You deploy an SOA composite application from JDeveloper.

JDeveloper requires the use of profiles for the SOA projects and applications to be
deployed. This section describes how to create and deploy such profiles with
JDeveloper.

2.7.1 Deploying an Application Profile for the SOA Project and the Application

This section specifically describes how you deploy an application profile for the SOA
project and the application. To deploy the application, you must perform the following
steps:

1. Right-click the project to deploy, and select Deploy > project_name, to
Application_Server_Connection_Name, as shown in Figure 2-8.

The SOA Deployment Configuration dialog is displayed.

Figure 2-8 Application Profile Deployment

& Oracle IDeveloper 1 1g Development Build - MyHelloApp.jws : HelloProject.jpr it -_j_.lﬂ EI
File Edit Yiew Application Refagtor Search MNavigate Build Runm  Yersioning Tools Window Help
Ce@ag vt Gl e-0- 8- Ada-p-8- 4 | - )
@ | B Dstabase Havigator  [2) o8 il (=) | B Companen Paistte 0
(= tiokoarp EHY v FANBBXO  BEBRO Composte: Projectt (08 |
me e v-E- - Exposed Senices Componants Ex~ | 08 o
y = l"_isonpc'c 3 mew... e ] - Service Comoonents o
H e Edit Froject Source Paths.... &' BPEL Process
[ tes I Delete Project g Bussiness Rule
@ CGxs{  Version Project... B Human Task
:f .-l__iﬁ“ Find Project Files < Mediakor
i l;‘ ppl  Show Overvew — Service Adacters -
4ifh BP by Make HeloProject. jpr cul-Fa gmﬁ-ac ®
{8 £ &8 Rebuid HeloPraject ior AIFE AQ Adapter
ok p g
b ApplcbionRess — £ BAM ndapter
| Data Cortrols : Bun £ Datsbase Adspter
I Recently Opens M Debug 4 EX Servica
3§ Reformat ChlAlbL
3 HelicProject. jor _ Organize Imports CHIHAIRD EfProperty Inspecter =]
Ciompare With 1 3 NE P F S (A + &
Replace With [ = | History ) )
Restore from Local History. .. L Q]
| &1 Project Properties...
Mesgages Extensions. Feachack  Deployment 4]

= Develaper imyworkiyHelodppiHelloProject|HeloPraject  jor 1" Design Edting Heap : 620 of 760, Perm Gen : 107M of 256M

2. Use the default settings, as shown in Figure 2-9.
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Figure 2-9 The SOA Deployment Configuration Dialog

é- S0A Deployment Configuration Dialog il

Choose the target 508 server(s) to which you want to deploy this archive.

soa_serverl_staddi4

Composite Revision 1D S0 Configuration Plan

Project : -::}- Do not attach & configuration plan

Current Revisian ID

Mew Revision ID

1.0

| off? HelloProject

Mark composite revision as default,
|:| Overwrite any exisking composites with the same revision 1D,

|:| Use the Following S04 configuration plan For all composites:

| Help | a4 || Cancel

3. Click OK.
The Authorization request dialog is displayed.
4. Enter the user name and password, and then click OK.

The project is compiled and deployed to the Managed Server. You can view the
deployment log clicking the Deployment tab in the design area.

To redeploy the same version of a SOA composite application, you cannot change
the composite name. You can deploy with the same revision number if you
selected the Overwrite any existing composites with the same revision ID check
box on the SOA Deployment Configuration dialog. However, if you do not do so,
then the following error message is deployed in the deployment log:

pr 29, 2009 1:55:57 AM
oracle.integration.platform.blocks.deploy.servlet.CompositeDeployerMessages
severeSendError

SEVERE: Sending back error message:

Error during composite deployment:

oracle. fabric.common.FabricDeploymentException:

Composite with same revision ID already exists:

default/<application name>!<revision id>.

Please set the overwrite flag or use different revision ID.

Abort deployment...

2.8 Manually Deploying an Adapter RAR File that Does Not Have a Jar
File Associated With It

This section describes how to manually deploy any adapter RAR file that does not
have a jar file associated with it.
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If you deploy any adapter RAR file that only contains META-INF/ra.xml and
META-INF/weblogic-ra.xml and also does not contain the jar file adapter required
for creating JNDISs, then while deploying, you must change the deployment order to a
higher value (say 500) so the Oracle WebLogic Server can deploy this RAR file after the
jar file of this adapter is loaded.

2.8.1 Example of Manual Deployment

For example, to deploy the DBAdapter_NewJndis.rar file that contains only
META-INF/ra.xml and META-INF /weblogic-ra.xml and does not contain the
jar file adapter (DbAdapter. jar) required while instantiating the new JNDIs, you
can follow a specific procedure.

Note: In this case, after deploying the DBAdapter_NewJndis.rar
file, you must change the deployment order to a higher value. This
ensures that the Oracle WebLogic Server deploys the DBAdapter_
NewJdndi.rar file correctly even if you restart the Oracle WebLogic
Server.

Use the following steps to manually deploy an adapter RAR file that does not have a jar
file associated with it:

1. Navigate to the Oracle WebLogic Server Administration Console:
http://servername: portnumber/console.

2. Use the required credentials to open the Home page of the Oracle WebLogic
Server Administration Console.

The Home page of the Oracle WebLogic Server Administration Console is
displayed.

3. Select Deployments in the Domain Structure pane.

The Oracle WebLogic Server Administration Console Summary of Deployments
page is displayed.

4. Click Install.
The Install Application Assistant page is displayed.

5. Enter the path of the application directory or file in the Path field, and then click
Next.

6. Select the servers to which you want to deploy this application, and then click
Next.

The Optional Settings page is displayed.

7. Modify these settings or accept the defaults, and then click Next.
The Review your choices and click Finish page is displayed.

8. Click Finish to complete the deployment.

9. After you deploy the RAR file, under Summary of Deployments, click the name
of the RAR file that you deployed.

The Settings page is displayed.

10. Change the value of Deployment Order field to a value that is higher than the
default value. For example, 500.
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This ensures that the newly deployed RAR file is always loaded after the
supporting classes are loaded by the Oracle WebLogic Server.

2.9 Handling the Deployment Plan When Working on a Remote Oracle
SOA Server

If the Adminserver is running on computer A and the Oracle SOA server is running on
computer B, you must copy the deployment plan file to computer B before you
activate changes made on the Oracle SOA server.

If you try to activate changes without copying the deployment plan to the Oracle SOA
Server computer, a NullPointerException is thrown.

2.10 Migrating Repositories from Different Environments

All the JCA files generated by the Adapter Configuration Wizard have a reference to
the JNDI name. The reference is defined in the weblogic-ra.xml file, which is the
adapter's deployment descriptor.

The JNDI name is the key when you want to migrate from a development environment
to a test environment to a production environment.

You must update the weblogic-ra.xml file to have the same JNDI name in all three
environments: development, testing, and production.

You should specify values for deployment time properties, such as retry interval and
retry count, and then redeploy to testing environment or production environment.

The weblogic-ra.xml identifies the end point as a development EIS or testing EIS
or production EIS. For example, consider that when running through the Database
Adapter Service Wizard, you specify eis/DB/custStore as the JNDI name for the
createCustomer service.

After modeling the composite by using this adapter service, you should deploy it to
the development, test, or production environments without making any changes. But
before you deploy, ensure that you have a corresponding JNDI entry for
eis/DB/custStore in each of your various environments pointing to the right EIS
instance.

To summarize:
= Al JCA files reference the JNDI name as defined in the weblogic-ra.xml file

= You must update the weblogic-ra.xml file to have the same JNDI name in all
your environments in which it is deployed.

s Use the weblogic-ra.xml deployment descriptor to specify values for
deployment time properties, such as retry interval and retry count. This file also
identifies the end point’s environment.

= Before deployment, ensure you have a corresponding JNDI entry for the correct
environment.

2.11 How Oracle JCA Adapters Ensure No Message Loss
This section describes how adapters ensure that messages are not lost.

Transactional adapters allow the Enterprise Information System (EIS) to participate in
one-phase or two-phase commits (local transactions or global/distributed
transactions).
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Non-transactional adapters implement their own schemes to ensure delivery, without
the use of transactional semantics.

This section describes:

»  Section 2.11.2, "Local Transactions and Global (XA) Transactions"
= Section 2.11.3, "Basic Concepts of Transactions and Adapters"

s Section 2.11.5, "Outbound Transactions"

For more information, see:

= Section 2.12, "Composite Availability and Inbound Adapters"

= Section 3.1.1, "Oracle WebLogic Server Overview"

= Section 5.9.1.2 "Oracle JCA Adapters Reliability and Transactional Behavior" in the
Oracle Fusion Middleware High Availability Guide.

2.11.1 XA Transaction Support

The goal of XA is to allow multiple resources (such as databases, application servers,
message queues, transactional caches) to be accessed within the same transaction. XA
uses a two-phase commit to ensure that all resources either commit or rollback any
particular transaction consistently.

The XA specification describes what a resource manager must do to support
transactional access. Resource managers that follow this specification are said to be
XA-compliant.

XA transactions are part of the scenario you use when you want to work with multiple
resources: for example, or two or more databases, or a database and a JMS connection,
or all of these plus the adapter, all in a single transaction.

Transactional adapters enable XA transaction support, which, along with the inherent
data processing, ensures that each modification has a clearly defined outcome,
resulting in either success or failure, thus preventing potential corruption of data, It
ensures execution independently from other changes, and, when completed, leaves
underlying data in the same state until another transaction takes place.

XA is a two-phase commit protocol, more robust than a one-phase commit or
emulated protocol. With a one-phase, or emulated, protocol, you can see message loss
or other rollback/commit inconsistency.

2.11.2 Local Transactions and Global (XA) Transactions

An XA transaction is a transaction started by an application server's transaction
manager. All XA resources must participate in any active global transaction, and only
commit or rollback when provided a signal by the transaction manager. If a failure to
commit occurs after the signal is received, a recovery mechanism must also exist to
ensure the commit eventually happens.

A non-participating local resource can start and end a local transaction irrespective of
an active global transaction. The commit can be done immediately and is not in
response to a signal from the transaction manager. If the commit fails, the transaction
is rolled back instead, with an exception thrown. No special recovery is required for
that transaction because there is no other resource with which to synchronize its
commit.
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2.11.2.1 Adapter Support of Local Transactions

Adapters define the type of transaction support by specifying the transaction-support
element in the ra.xml deployment descriptor file.

2.11.2.2 Adapter Support of Global Transactions

Adapters support global transactions in the JCA 1.5 XA contracts that leverage the
underlying application server transaction manager.

The types of adapters that leverage the underlying application transaction manager
includes Oracle Adapter for Oracle Applications, Database, Advanced Queuing, JMS
and MQSeries Adapters.

Non-transactional adapters, which do not leverage the underlying transaction manager,
include Oracle File Adapter and Oracle FTP Adapter.

2.11.2.2.1 Global Transactions, Retries and Rollbacks and Fault Policies

A global transaction can be marked rolled back by any parties that participate in the
global transaction. Once a party marks the global transaction for rollback, other parties
cannot revoke the rollback,

The fault type indicates if the errors are retryable. If retryable, the retries are governed
by the JCA retry properties. Refer to the error handling section. If the error is deemed
unretryable, the handling of such an error is governed by the fault policy, in which
case the fault policy gets executed. This is the same for both inbound and outbound
adapters.

Actions performed by a fault policy are in its local transaction and not in the global
transaction.

Specifically, the fault policy, running in its own transaction, commits any existing JTA
transaction before it starts executing a particular Reference (for example, in Oracle
BPEL PM it is an Invoke activity). The pre-existing JTA transaction is not suspended
and then committed.

Exercise care when using non-transactional adapters, including Oracle File Adapter
and Oracle FTP Adapter, with transactional adapters, as retries can affect
non-transactional data, including creating duplicate messages. The type of care you
need to exercise can include, for example, modelling business processes so message
duplicates do not occur.

2.11.3 Basic Concepts of Transactions and Adapters

For additional information on topics related to retryability, see Section 2.21.1,
"Handling Rejected Messages," and following sections.

= Polling: All Oracle JCA Adapters and legacy adapters, support a pull, or polling,
model for connecting to the back-end application for receiving events, that is,
periodically querying the EIS endpoint for available messages and data.The
exception to this is the Oracle Socket Adapter, which uses a different set of
logistics, where the socket adapter can either connect to the EIS endpoint as the
other adapters do using a client socket (polling), or, alternatively, create a server
socket and then wait for incoming requests (push.) With polling,
connection-related issues are recoverable and the inbound adapters keep retrying
until the adapters are able to establish connection with the EIS. The adapter
endpoints attempts to recover a lost connection for the duration of the active life of
the composite. During this time they also update the log with diagnostics
pinpointing the issue with connection
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= Local retry: These are typically transient connectivity errors. where retries can be
tried again and data is not compromised by a retry. However, non-successive local
retries can change transaction state. Examples of retryable errors include
temporary permission errors or resource constraint errors, or both. If a transaction
can be retried, this does not necessarily mean a rollback.

= Global retry: A transaction that is rolled back to the beginning of the composite,
for example, to a BPEL Receive where BPEL is part of the composite, which is at
the beginning of the BPEL flow within a composite application. The transaction
can be retried as indefinitely, or as many times as jca.count.retry indicates.
Prior to the retry, a rollback can occur. An example could be where there is a BPEL
fault in a synchronous process, or where there is a partial update to a database
with master and child records and a temporary database fault occurs, and the
toplink mapping logic decides a retry is acceptable. In other words, a global retry
can occur if data is not tainted and it can be considered an explicit retry, where a
rollback is needed.

s Not-retriable: A transaction that is not retried. With not-retriable conditions, there
is no change to existing state. No-retry conditions derive from binding faults.
Not-retriable situations typically occur where database integrity is an issue. Hence,
not-retriable transactions are rolled back, when rejected; they are typically related
to database constraint issues. Errors such as "Data already exists" (for example,
Primary Key Errors) are not retriable as are message correlation ID errors. A list of
errors that are not retriable is provided later in this chapter.

= Inbound transaction: A transaction initiated by an inbound adapter. For example,
a transaction entering the SOA system from a JMS system.

= Outbound transaction: A transaction outbound from the SOA system (and hence
from an adapter). For example, a transaction that is made against a database
outside the SOA system.

s JTA transaction: Every step of a process is executed within the context of a JTA
transaction. A JTA transaction ensures that one or more operations execute as an
atomic unit of work. See the section on XA above.

= Asynchronous transaction: A composite transaction composed of
sub-transactions. However, these sub-transactions are consecutive and serialized,
that is, some sub-transactions may have been committed while others may be still
executing or have not yet executed. Asynchronous transactions are guaranteed to
be propagated once and only once. When an update at the source is committed,
the transaction commits and expects that the update is propagated to the target
appropriately.

= Synchronous transaction: These are transactions that execute in one thread from
one endpoint to another, without intermediate processes, and which are not
serialized.

2.11.3.1 Asynchronous Transaction Flow

In the following sections, asynchronous and synchronous transactions are illustrated
through a canonical combination set of adapters, JMS and DB, with BPEL technology
intermediary. The example could employ other adapters, and other intermediaries, for
example, the Mediator.

For an asynchronous service entry point, a transactional adapter initiates a global JTA
transaction before sending an inbound message to the composite.

2.11.3.1.1 Example using JMS, BPEL, DB Adapter and a Database
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The example described below uses a test composite bound to the JMS adapter, which
is bound to a composite bound in this example to BPEL which in turn is wired to a DB
Adapter. BPEL dispatches messages to the DB adapter.

In this example, messages are read from JMS by the polling JMS Adapter and written
to the BPEL process, where there the transaction commits. This is JTA1, the first XA
transaction.

For any BPEL activity errors that, however, could not be retried or which exhausted their
retry count, BPEL writes to its recovery table to store information. This information
includes BPEL errors.

The second transaction, JTA2, begins with the DB Adapter reading from the BPEL
dispatch table, obtaining the database insert argument. and writing an update message
to the DB Adapter. This transaction, JTA 2, proceeds Outbound from the reference
endpoint DB Adapter (that is, Outbound from SOA) to the Database itself. Retry
situations from a duplicate data situation in the Database are retried either back from
the DB Adapter to BPEL's table, or from the database back to the DB Adapter.

Global retries for any error handling are returned to the BPEL Receive activity
instance, for example, or, more generally, to the point at which the transaction started.
Such a retry could occur if there was an error such as a temporary database fault. The
default retry count is by default indefinite, or specified in the jca.retry.count

property.
If any errors are caught as part of the second XA transaction, JTA2, a rollback occurs.

2.11.3.2 Synchronous Transaction Flow
For a synchronous process, the global transaction initiated by the adapter spans both:

= Message delivery
= Composite execution

As with asynchronous transaction flow, the default retry count is indefinite, but can be
specified through jca.count.retry.

Synchronous transaction flow is similar to the asynchronous flow, with these
differences:

= Flow consists of request-response messages between the JMS Adapter and
intermediary processing, for example, BPEL processing, and between, using the
same example, BPEL and the Database Adapter, where messages requesting, for
example, an insert are written. With a synchronous transaction, a retryable error is
not caught by BPEL (the example intermediary) within the composite; the
transaction returns all the way back to the JMS adapter for possible global retry.

= The synchronous transaction is just one JTA transaction, rather than two.

= The Adapter rejection table keeps a record of adapter rejections. Within the context
of a synchronous transaction, local BPEL error handling is bypassed, and with a
synchronous transaction, the private BPEL table does not contain relevant Adapter
rejection data. The data is instead kept in the Adapter rejection table.

= Local retries that exhaust the retry count are stored in the BPEL recovery table.

Using a similar example as that used in the synchronous example, and keeping in
mind that an example synchronous message flow, parallel to the one used in the
asynchronous example, consists of only one JTA transaction, JTA 1, throughout the
transaction, processing is straightforward. The transaction starts with a polled
message Inbound to the service endpoint, a JMS read message that then writes to the
BPEL process.
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Unlike the situation with the asynchronous transaction, with a synchronous
transaction, the JTA transaction does not commit at this point.

Instead, the same JTA transaction proceeds Outbound from the reference endpoint DB
Adapter to the Database itself. The message is then read from BPEL, and the DB
Adapter is invoked with the insert argument from BPEL.At this point the JTA
transaction commits.

As with asynchronous transactions, retries can be global and subject to a count
indicated in the jca.retry.count property. In this example, faults which are locally
retryable are tried either from the database back to the BPEL process or from the
Database back to the DB Adapter.

2.11.4 Inbound Transactions

Inbound the adapter runs in an autonomous work thread; the adapter is in charge of
connection recovery, and uses its own retry properties (for example,
adapter.jms.retry.interval).

A transactional adapter initiates a global JTA transaction before sending an inbound
message to a composite.

For transactional adapters, retries can either be local retries (for example, a BPEL
remote fault), global, or no retry (similar to a binding fault). Global retries are returned
to the location where the transaction started. The default retry count is again, by
default, indefinite, but are retriable only as the jca.retry.count specifies.

When control returns to the adapter, the adapter commits the JTA transaction, and
executes the following set of actions as an atomic unit of work.The adapter:

s Commits the removal of the message from the inbound adapter endpoint (for
example, table and queue).

s Commits the execution of the composite instance.

If anything fails during this set of commit actions, that is, in removing the message and
executing the composite instance, both actions are rolled back.

2.11.5 Outbound Transactions

All outbound transaction composite activities, including Oracle JCA adapter
invocations, are part of a global transaction, and if an error occurs the default behavior
is that all activities are either committed or rolled back.

For example, a BPEL process can insert data into several tables (on different databases)
through different Invoke activities (invoking the Database adapter).

When the BPEL instance is about to finish, the JTA transaction is committed.
Only at that point are the database insert operations be committed.

However, if errors occur during the BPEL instance execution, all activities (and thus
database operations) are rolled back to the last BPEL dehydration point (the last time the
BPEL instance was stored to a database.)

Whether an outbound transaction is retryable depends on the nature and scope of a
specific interaction. Specifically:

s Interactions that involve integrity, for example, database integrity, on the target
side of the Outbound transaction, are not retried.

s There can be local retries where a locally retriable condition exists, for example, a
minor database issue with a single record.
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s If the retry situation is a more complicated database integrity scenario that could
possibly be corrected, for example, an issue with updating both a Master Detail
and a child record, the transaction might be rolled back to its beginning, back to a
BPEL Receive (if BPEL were part of the scenario), and the transaction started
again. The retry is again subject to jca.retry but also could be subject to any
BPEL fault handling retry parameters.

s Connectivity issues outbound from an adapter are typically always retryable. For
an outbound transaction, the adapter throws a retryable exception when it cannot
get a connection, and then lets the appropriate JCA binding conduct retries
(through jca.retry.count) .

An example for a connectivity retryable error related to an outbound interaction is
where a database listener might not have started and, accordingly, that state might be
issuing connection errors.

2.12 Composite Availability and Inbound Adapters

Oracle WebLogic Server migration is used on WebLogic platform so that if a managed
server fails, the server automatically restarts on the same or another physical system
and inbound adapters specific to a composite on the failed server resume functioning.

Meanwhile, inbound adapters in other cluster members continue working servicing
messages.

For more information, see:

= Section 2.13, "Singleton (Active/Passive) Inbound Endpoint Lifecycle Support
Within Adapters"

»  File and FTP adapters: Section 4.2.18, "High Availability"

= Database adapter: Section 9.3.7, "High Availability"

= MQ adapter: Section 10.3.4, "High Availability"

= Section 2.11, "How Oracle JCA Adapters Ensure No Message Loss"

= Section 5.9 "Oracle JCA Adapters and High Availability Concepts" in the Oracle
Fusion Middleware High Availability Guide.

2.13 Singleton (Active/Passive) Inbound Endpoint Lifecycle Support
Within Adapters

The JCA Binding Component supports active fail over of inbound Adapter Services.

To enable this fail over feature for a given inbound adapter endpoint, you must add
the singleton JCA service binding property in the composite.xml within the
<binding.jca> element and set it to a value of true as Example 2-1 shows.

To disable this feature, set the singleton property to a value of false (or remove
the property from the <binding. jca> element).

Example 2-1 singleton Property in composite.xml

<service name="JmsTopicSubscr" ui:wsdlLocation="JmsTopicSubscr.wsdl">
<interface.wsdl interface="http://xmlns.oracle.com/...#wsdl.interface (Subscr_
ptt)"/>
<binding.jca config="JmsTopicSubscr_file.jca">
<property name="singleton">true</property>
</binding.jca>
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</service>

2.13.1 Multiple Activations of the Same Adapter Endpoint

In an Oracle WebLogic cluster, multiple activations of the same (for example, JMS)
adapter (inbound) endpoint (for a specific composite service) are detected implicitly
and automatically by all instances of the adapter framework active in that cluster.

However, only one activation is allowed to start the reading or publishing of messages.

The JCA Binding Component instances choose one among the activations, randomly
the activation that assumes the Primary Activation responsibility.

2.13.2 Hot-Standby State

The other activations (also called instances) in the Oracle WebLogic cluster initiate to a
hot stand-by state, without invoking EndpointActivation on the JCA resource
adapter. These activations can be reassigned primary activation responsibility.

If a primary activation at some point becomes unresponsive, is deactivated manually,
or crashes or exits, any of the remaining JCA Binding Component members of the
Oracle WebLogic cluster immediately detect the deactivation, and reassign the
primary activation responsibility to an activation agent that is in stand-by state.

For more information, see Section 2.12, "Composite Availability and Inbound
Adapters".

2.14 Correlation Support Within Adapters

You can use Native Correlation to correlate an inbound asynchronous message with a
previous outbound message, by defining a callback interface (for a Reference) or by a
mid-process BPEL Receive:

For example, the following composite defines such a correlation:

<reference name='Outbound’>

<interface.wedl

interface="http://xmlns.oracle.com/pcbpel /demo#wsdl.interface
(JMSOutbound_PortType) "
callbackinterface="http://xmlns.oracle.com/pcbpel/demo#wsdl.interface
(JMSCallback_PortType)"/>

<binding.jca.operation="Consume" config="SampleOutbound_adapter.jca"/>

The jca file must contain both JCA interaction and JCA activation.

The correlation between the request and the response is done transparently by the JCA
binding run-time.

For a JMS use case, the third party application must copy the J]MS message ID from the
request message to the JMS CorrelationID of the response message.

For the Oracle AQ Adapter and Oracle JMS Adapter use cases, if an external
application copies the MessageId from the request (Invoke) message to the
CorrelationId of the response (Receive) message, the adapter framework ensures
that the BPEL correlation occurs.
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2.14.1 CorrelationlID of Receive Message Not Matching Invoke: Log Error Message

However, when the CorrelationId of the Receive message does not match any
earlier Invoke message, the message is mapped to a BPEL conversation that does not
actually exist.

In this case, although the message is persisted in the database, the SEVERE log
message can occur, as Example 2-2 shows:

Example 2-2 Log Error When Correlationld of the Receive Does not Match any Earlier
Invoke

SEVERE: JCABinding=> agadapter agadapterAdapter Service agadapter was
unable to perform delivery of inbound message to the composite ... due to: Cannot
simply post callback message to the composite as there is no
service element associated with the callback. Recommendation:
add/set the JCA reference/binding property 'rejectUncorrelatedMessages' to true

SEVERE: JCABinding=> agadapter Unable to create/save Composite
Instance Fault due to: null

2.14.1.1 Rejecting Nonmatching Native Correlation IDs

You can explicitly alter the adapter framework behavior so that it rejects nonmatching
native correlation IDs by adding the rejectUncorrelatedMessages service
binding property to the composite.xml file as shown in Example 2-3.

Example 2-3 Setting the rejectUncorrelatedMessages Property
<reference name="RegReply" ui:wsdlLocation="RegReply.wsdl">
<interface.wsdl
interface="http://xmlns.oracle.com/pcbpel /adapter/mq/MQAsyncSol_ReplyQ_
NonRelatedMsg/SOA_AsyncSol_ReplyQ NonRelatedMsg/ReqReply/#wsdl.
interface (Enqueue_ptt)"
callbackInterface="http://xmlns.oracle.com/pcbpel/adapter/mq/
MQAsyncSol_ReplyQ NonRelatedMsg/
SOA_AsyncSol_ReplyQ NonRelatedMsg/ReqReply/#wsdl.interface (Dequeue_ptt)"/>
<binding.jca config="RegReply mg.jca">
<property name="rejectUncorrelatedMessages">true</property>
</binding.jca>
</reference>
When rejectUncorrelatedMessages is set to true, uncorrelatable Receive
messages are rejected by the adapter framework; that is, the messages are pushed back
to the publishing JCA resource adapter.

By default, this property is set to false.

For more information, see:

= Section 2.21, "Error Handling"

m  Section 8.2, "Oracle J]MS Adapter Features"

»  Section 7.2.5, "Normalized Message Support"

= Appendix A, "Oracle JCA Adapter Properties".

2.15 Setting Payload Size Threshold

System resources are finite and have a threshold limit for processing. The Oracle SOA
Suite, dependent on system resources, also has certain size limitations, largely due to
the underlying resources beyond which the system cannot process incoming requests.
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For example, Oracle JCA Adapters can process large payloads but the Oracle BPEL PM
consumes huge memory when processing large payloads, which can cause
OutOfMemory conditions and affect the whole system.

You must set the payload threshold for Oracle JCA Adapters to avoid errors such as
OutOfMemory. Setting the payload threshold helps ensure that Oracle JCA Adapters
process payloads that are less than the threshold limit and reject others that are not less
than the threshold limit. This section provides information relative to your
consideration of the relative size of payloads.

2.15.1 Payload Native Size

If the native size of the payload is available, then the pertinent adapters use the native
size of the payload to limit the payload size below the threshold limit.

For example, with Oracle File Adapter, the native size (size of file polled) is available
to the adapter, and if it is greater than the payload size threshold then the file is
rejected.

If the native size of payload is not available, for example, as is the case for the Oracle
Socket Adapter, the adapter must calculate the native size of the payload internally.

Native size can be determined internally if you use the native translation library to
translate non-XML or parse serialized XMLs.

The Oracle Database Adapter does not rely on the translation framework but has a
special built-in handling mechanism to calculate the size of native messages.

Caution: In case of debatching with error recovery, payload size
threshold must be used carefully. Payload size violations might lead to
unwarranted rejections while skipping the stream in case of erroneous
records.

2.15.1.1 Setting the Payload Threshold

You can set the payload threshold by using the knob exposed by Oracle JCA Adapters.
The knob can be set in the composite.xml file as a binding property for the adapter
service, as shown in the following sample:

<binding.jca config="getMsg_mg.jca">

<property name="payloadSizeThreshold" type="xs:string" many="false"
override="may">1000</property>
</binding.jca>

2.15.1.2 Limitations on Payload Size Enforcement

Where the native size of the payload is not available and if the specific adapter does
not use the native translation library, you cannot enforce the payload size threshold
limit. For example, in case of xml-debatching, where the Oracle File and FTP Adapters
pass a chunk of file content and the actual native size is not known, payload size
threshold limit cannot be used. Also, where there are serialized XML payloads and
where XDK parser that lacks the feature to calculate native size is used for parsing
instead of the native translation library, you cannot use payload size threshold limit.

XSD and Opaque translator scenarios can only be handled in adapters where the
payload size is deterministic. For more information on the scenarios that are supported
for specific Oracle JCA Adapters, refer to Table 2-2.
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Table 2-2 Translation Scenarios Supported for Oracle JCA Adapters

Oracle File

and FTP Oracle JMS Oracle MQ Oracle AQ Oracle Database
Scenario Adapters Adapter Series Adapter Adapter Adapter
NXSD Yes Yes Yes Yes Not applicable
XSD Yes Yes Yes No Yes
Opaque Yes Yes Yes No Not applicable
DTD No No No No Not applicable

2.15.1.2.1 Changing Global Payload Size to a Finite Value

Also, you can set the global property for capping payload size to change the default
value of payloadSizeThreshold (from indefinite) to a finite number. In this case,
where you set the default value of payloadSizeThreshold to a finite number, even
if you do not explicitly configure a value for the payloadsSizeThreshold property
for a particular inbound adapter endpoint, the global default takes effect. If you
specify the global default along with the value in composite.xml, then the value
specified in composite.xml overrides the global value.

You can modify this global property using the MBeans browser (Adapter Mbean) of
the Oracle Enterprise Manager. This change takes immediate effect for all current and
future endpoints

2.16 Streaming Large Payload

Oracle JCA Adapters support large payload processing for both inbound and
outbound processing. However, only the following adapters support the streaming
feature explicitly:

»  Oracle File Adapter

For more information, see Section 4.5.4, "Oracle File Adapter Scalable DOM".
s Oracle AQ Adapter

For more information, see Section 7.2.11, "Stream Payload Support".
s Oracle JMS Adapter

For more information, see "Supports Streaming Large Payload" on page 8-5.
s Oracle Database Adapter

For more information, see Section 9.3.5, "Streaming Large Payload".

The other adapters do not have explicit support for both.

2.17 Batching and Debatching Support
The batching and debatching functionality is supported for these adapters:
s Oracle JCA Adapter for Files
s Oracle JCA Adapter for FTP
s Oracle JCA Adapter for Databases

Oracle JCA Adapter for File and Oracle JCA Adapter for FTP consist of a Reader to
debatch a single large file into several batches. You must specify the batch size during
the design-time configuration. In addition, the adapter includes a Writer to batch a set
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of messages into a single file. For more information, see Section 4.2.4, "File
Debatching".

Oracle JCA Adapter for Databases consists of a Publish component to poll a set of
tables to detect events. This component can raise events to the BPEL process one
record at a time or multiple records at a time. For more information, see Section 9.4.2.2,
"Polling Strategies".

2.18 Adding an Adapter Connection Factory

The logical deployment of adapters implies the creation of ConnectionFactory
objects in the weblogic-ra.xml deployment descriptor file. The
weblogic-ra.xml file contains run-time connection parameters for an adapter.

To add the connection information and assign to a JNDI name, you must edit the
corresponding weblogic-ra.xml file of the resource adapter by either using Oracle
WebLogic Server Administration Console or WLST scripts.

For more information about creating a connection factory, see Oracle Fusion Middleware
Installation Guide for Oracle WebLogic Server.

The following steps describe how to set up a Database connection factory in the Oracle
WebLogic Server Administration Console.

This section includes the following topics:
m  Section 2.18.1, "Creating a Data Source"

= Section 2.18.2, "Creating a Connection Pool"

2.18.1 Creating a Data Source

To create a data source:
1. Navigate to http://servername: portnumber/console.

2. Use the required credentials to open the Home page of the Oracle WebLogic
Server Administration Console.

The Home page of the Oracle WebLogic Server Administration Console is
displayed.

3. Under Domain Structure, select Services, JBDC, and then click DataSources.
The Summary of JDBC Data Sources page is displayed.
4. Click New. The Create a New JDBC Data Source page is displayed.

5. Enter the following values for the properties to be used to identify your new JDBC
data source:

= Name: soademoDatabase
= JNDI Name: jdbc/soademoDatabase
= Database Type: Oracle
Retain the default value for Database driver.

6. Click Next. The Create a New JDBC Data Source Transaction Options page is
displayed.

7. Click Next. The Create a New JDBC Data Source Connection Properties page is
displayed.
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8.

10.
11.

Enter the connection properties in the Connection Properties page, and then click
Next.

The Create a New JDBC Data Source Test Database Connection page is displayed.

Click Test Configuration to test the database availability and the connection
properties you provided. A message stating that the connection test succeeded is
displayed at the top of the Create a New JDBC Data Source Test Database
Connection page.

Click Next. The Create a New JDBC Data Source Select Targets page is displayed.
Select a target, and then click Finish. You have created a data source.

The Summary of JDBC Data Sources page is displayed. This page summarizes the
JDBC data source objects that have been created in this domain. The Data Source
that you created is displayed in this list.

2.18.2 Creating a Connection Pool

To create a connection pool:

1.
2.

Navigate to http: //servername: portnumber/console.

Use the required credentials to open the Home page of the Oracle WebLogic
Server Administration Console.

The Home page of the Oracle WebLogic Server Administration Console is
displayed.

Under Domain Structure, click Deployments.

The Summary of Deployments page is displayed.

Click the Database adapter name from the Deployments list.

The Settings for DbAdapter page is displayed.

Click Configuration tab, and then click Outbound Connection Pools tab.
The Outbound Connection Pool Configuration Table is displayed.

Click New.

Select javax.resource.cci.ConnectionFactory, and then click Next.

The Create a New Outbound Connection page is displayed.

In the JNDI Name: field, enter eis/DB/soademoDatabase.

Note: The JNDI value that you enter in this step is different from the
same value that you entered in Step 5 in Section 2.18.1, "Creating a
Data Source." The JNDI name specified in this step must match the
value you enter in your database connection you create when building
your application later.

Click Finish.

The Settings for DbAdapter page showing a table of Outbound Connection Pool
groups and instances for this resource adapter is displayed.

The configuration changes that you made must be stored in a new deployment
plan. You do this in the next step.
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10.

11.

12.

13.

14.

15.

In the Path field, select or enter the path of a deployment plan file. The path must
end with ".xml".

Note: If the Adminserver is running on computer A and the Oracle
SOA server is running on computer B, then you must copy the
deployment plan file to computer B before you activate changes made
on the Oracle SOA server. If you try to activate changes without
copying the deployment plan to the Oracle SOA Server computer, a
NullPointerExceptwion is thrown.

In the Properties field, enter the value for xADataSourceName as
jdbc/soademoDatabase

Click Save.

Note: The properties do not get saved when you click Save as
mentioned in this step. Instead, you must press Enter in the keyboard
to save the changes you made.

Under Domain Structure, click Deployments.

The Summary of Deployments is displayed.

Perform the following steps:

a. Select the DbAdapter check box, and then click Update.
The Update Application Assistant page is displayed.

b. Select the Update this application in place with new deployment plan
changes option.

c. Click Next, and then click Finish.

The Summary of Deployments page stating that the deployment you selected
is updated is displayed.
Under Domain Structure, click Deployments, DbAdapter, Configuration, and
then Outbound Connection Pools.

Notice that the value of the xADataSource property that you entered in Step 11 is
displayed in the Connection Factory Interface tab.

Note: If you are adding a new value for the outbound connection
pool, then you do not have to restart the Managed server or the
Admin server. However, if you edit any property of an existing
connection pool, you must restart the server.

2.19 Adding or Updating an Adapter Connection Factory

You can add a new adapter connection factory or update an existing adapter
connection factory.

If you add or update an adapter connection factory, you must perform any of the
following procedures to ensure that the composite uses the new adapter connection
factory properties.
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2.19.1 Modify the JCA File

Follow these steps:

1.

2.

Create a new JNDI for a JCA adapter connection factory. For more information
about creating a connection factory, see Oracle Fusion Middleware Installation Guide

for Oracle WebLogic Server.

Modify the JCA file of the deployed composite to point to the new JNDI.

The composite takes the properties from the newly-created JNDL

2.19.2 Use a Config Plan

1. Create a new JNDI for a JCA adapter connection factory.
2. Create a Config plan for the composite.

To create a Config Plan, right-click composite.xml in the JDeveloper design
area. From the menu that appears, click Generate Config Plan. The Config
Plan is generated.

3. Specify a logical name for the JNDI in the JCA file.
For example, in the following sample, jndi-name is the logical JNDI name:

<connection-factory location="jndi-name" adapterRef=""/>

4. Replace the logical name with the absolute value of the new JNDI in the
Config plan.

For example, in the following sample, the logical JNDI name, jndi-name is
replaced by the absolute value, eis/MQ/MQSeriesAdapter7:

<wsdlAndSchema
name="DQ1.wsdl|DQl_mg.jca|EQl.wsdl|EQl_mg.jca|monitor.config">
<gsearchReplace>
<search>jndi-name</search>
<replace>eis/MQ/MQSeriesAdapter7</replace>
</searchReplace>
</wsdlAndSchema>

When a composite uses new adapter connection factory properties, you must perform
the following steps to avoid an Oracle Containers for Java EE restart:

1.
2.

Log into the Home page of the Oracle WebLogic Server Administration Console.
Select Deployments in the Domain Structure pane.

The Oracle WebLogic Server Administration Console Summary of Deployments
page is displayed.

Select the adapter for which you added a new connection factory.
Click Update.
The Update Application Assistant page is displayed.

Select the Update this application in place with new deployment plan changes
option.

Click Next, and then click Finish.

The Summary of Deployments page stating that the deployment you selected is
updated is displayed. You can use this procedure to change adapter endpoints, for
example, without having to perform a restart.
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2.19.3 Use the Web Logic Server Console to Create a New Connection

You can use the Web Logic Console to create connection factories for use with JMS.
Refer to Section 8.4.1.4.1, "Creating a New Connection by Using the Oracle WebLogic
Server Administration Console"

2.20 Recommended Setting for Data Sources Used by Oracle JCA
Adapters

This section describes the recommended setting for non-XA and XA data sources used
by Oracle JCA Adapters.

The following are the recommended settings for multi data sources:
m test-frequency-seconds should be 5
» algorithm-type should be Load-Balancing

s data-source-list should point to a list of comma-delimited child data
sources. For example, ("JDBC Data Source-0,JDBC Data Source-1")

If your endpoint property resides in an Oracle RAC database, use multi-data sources.
Table 2-3 lists the recommended setting for XA and non-XA data sources used by
Oracle JCA Adapters.

Table 2-3 Recommended Setting For XA and Non-XA Data Sources

XA Data Sources Non-XA Data Sources

The driver used is The driver used is
oracle.jdbc.xa.client.OracleXADataSource. oracle.jdbc.OracleDriver.
The JDBC URL should be in the following format: Same as that of XA data source.

jdbc:oracle:thin:@ (DESCRIPTION= (ADDRESS= (PROTOCOL=
TCP) (HOST=host-vip) (PORT=1521)) (CONNECT_

DATA= (SERVICE_NAME=service_name) (INSTANCE_
NAME=inst1)))

You must set the following property Same as that of XA data source.

<property>
<name>oracle.net.CONNECT_TIMEOUT</name>
<value>10000</value>

</property>

The value of initial-capacity mustbe 0 Same as that of XA data source.
The value of Same as that of XA data source.
connection-creation-retry-frequency-seconds

must be 10

The value of test-frequency-seconds must be 300. Same as that of XA data source.

The value of test-connections-on-reserve must be Same as that of XA data source.
TRUE.

The value of test-table-name must be SQL. SELECT Same as that of XA data source.
1 FROM DUAL

The value of Same as that of XA data source.
seconds-to-trust-an-idle-pool-connection
must be 0
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Table 2-3 (Cont.) Recommended Setting For XA and Non-XA Data Sources

XA Data Sources Non-XA Data Sources

The value of global-transactions-protocol must The value for
be TwoPhaseCommit global-transactions-proto
col must be None.

The value of keep-xa-conn-till-tx-complete must NA

be TRUE.

The value of xa-retry-duration-seconds must be NA
300.

The value of xa-retry-interval-seconds must be NA
60.

Note: The settings mentioned in Table 2-3 are applicable to both
types of database, single instance and an Oracle RAC database. In case
of an Oracle RAC database, these settings must be used for constituent
data sources for multi data sources created for endpoints. See the
Oracle RAC Documentation at
http:/fwww.oracle.com/technetwork/database/options/clustering/documentati
on/index.html

In addition to applying the settings mentioned in Table 2-3, you must perform the
steps documented in "Using Oracle Thin/XA Driver" in the Oracle Fusion Middleware
Programming JTA for Oracle WebLogic Server

These steps are required for data sources using XA driver. After performing the steps
mentioned in the preceding link, you must run the following SQL statements to enable
WLS JTA recovery to work:

grant select on sys.dba_pending_transactions to public
GRANT FORCE ANY TRANSACTION TO public
grant execute on sys.dbms_xa to public

2.21 Error Handling

The Oracle JCA Adapters provide error handling capabilities, as listed in the following
sections. These rejection handlers are applicable in synchronous processes only. They
do not apply to asynchronous or one-way processes.

This section includes the following topics:

= Section 2.21.2, "Inbound Interaction Error Handling"

s Section 2.21.3, "Outbound Adapter Interaction Error Handling"

= Section 2.21.1.2.3, "Handling Message Errors: A Sample Scenario”

2.21.1 Handling Rejected Messages

The messages that error out before being posted to the service infrastructure are
referred to as rejected messages. For example, the Oracle File Adapter selects a file
having data in CSV format and tries to translate it to XML format (using NXSD). If
there is any error in the translation, this message is rejected and are not be posted to
the target composite.

Primarily, adapters and binding components are the generators of rejected messages.
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Errors or faults that arise downstream in a synchronized flow are handled in the
following manner by the inbound adapter:

»  Immediately rejected if the exception is non-retryable.
»  Retried indefinitely if the exception is retryable.

»  Retried several times equal to the value of jca.retry.count (if configured) and
then rejected when the retries are exhausted.

Adapters reject messages that error out at the binding level; that is, they error out
before entering the Service Infrastructure layer.

All rejected messages are stored in the Database with the payload. The rejected
messages can later be queried against.

This section includes the following topics:
= Section 2.21.1.1, "Configuring Rejection Handlers"
= Section 2.21.1.2, "Checking for Rejected Messages"

For more information, see Section 2.14, "Correlation Support Within Adapters".

2.21.1.1 Configuring Rejection Handlers

In the 10.x release, rejection handlers were defined in the deployment descriptor
(bpel.xml) of an Oracle BPEL process.

However, in the 11g release, you must define rejection handlers by using fault policies.

You can specify only one action handler for inbound rejection handlers.

2.21.1.1.1  Creating Fault Policies

You must create two files named fault-policies.xml and
fault-bindings.xml, and copy them to the SOA project directory in JDeveloper, as
described in the following steps:

1. Define a fault policy for the rejected messages in the fault-policies.xml file,
stored with the composite.xml file in the JDeveloper project directory.

The following is an example of a fault policy:

<?xml version="1.0" encoding="UTF-8"?>

<faultPolicies>
<faultPolicy version="2.0.1" id="RejectedMessages">
<Conditions> <!-- All the fault conditions are defined here -->

<faultName xmlns:rjm="http://schemas.oracle.com/sca/rejectedmessages"
name="rjm:<SERVICE_NAME>"> <!-- local part of fault name should be the service
name-->
<condition>
<action ref="writeToFile"/> <!-- action to be taken, refer to
Actions section for the details of the action -->
</condition>
</faultName>
</Conditions>
<Actions> <!-- All the actions are defined here -->
<Action id="writeToFile">
<fileAction>
<location>/tmp/rej_msgs</location>
<fileName>emp_$%$ID%_%TIMESTAMP%.xml</fileName>
</fileAction>
</Action>
</Actions>
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</faultPolicy>
</faultPolicies>
2. You must associate the fault policy with a service endpoint of the composite in
fault-bindings.xml, as is done in the following example:

<faultPolicyBindings version="2.0.1"
xmlns="http://schemas.oracle.com/bpel/faultpolicy"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">

<service faultPolicy="RejectedMessages">
<name>Read</name>
</service>

</faultPolicyBindings>
3. Copy the fault-policies.xml and the fault-bindings.xmnl files to your
SOA composite project directory.

4. Deploy the SOA composite project.

Note: If you do not configure rejection handlers as mentioned in
Section 2.21.1.1, "Configuring Rejection Handlers", a default file-based
rejection handler starts processing and the rejected messages is
directed to <domain_home>/rejmsgs/<wls_server_
name>/<composite_name>.

Also, you can configure rejected messages with a Mediator
Component in the same fault policy as that of Oracle BPEL Process
Manager (Oracle BPEL PM).

2.21.1.2 Checking for Rejected Messages

Rejected messages are stored in the rejected_message table.

You can check for rejected messages by using either of the following steps. You can
obtain the messages and perform additional processing on them, according to your
own implementation.

s Checking from the Database

s Checking from the Fusion Middleware Control Console

2.21.1.2.1 Checking from the Database

To check from the database, you must connect to the database as soainfra schema, and
run the following SQL command:

select * from rejected_message

2.21.1.2.2 Checking from the Fusion Middleware Control Console

You can view the rejected messages in the Recent Faults and Rejected Messages
section of the Dashboard tab or in the Faults and Rejected Messages tab.

For more information about using the Fusion Middleware Control Console for
checking for rejected messages, see:

= Section 28.2, "Monitoring Recent Faults and Rejected Messages for an Inbound
Adapter" in the Oracle Fusion Middleware Administrator’s Guide for Oracle SOA Suite
and Oracle Business Process Management Suite.
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= Section 28.3, "Monitoring Faults and Rejected Messages for an Inbound Adapter"
in the Oracle Fusion Middleware Administrator’s Guide for Oracle SOA Suite and
Oracle Business Process Management Suite

2.21.1.2.3 Handling Message Errors: A Sample Scenario This section describes how to
handle message errors through a sample scenario.

There are two composites, Composite 1 and Composite 2 each having an Oracle BPEL
process and there is a mix of local and XA resources, as shown in Figure 2-10.

Figure 2-10 Sample Scenario: Handling Message Errors

Composite1 (Caller Composite): (Synchronous BPEL Process)

H’ Q3 (XA) ‘

Web Service »|  Oracle BPEL Process 4>’ Q2 (XA) ‘

4>’ Service1 (Composite2) ‘

Composite2 (Called Composite) : (Synchronous BPEL Process)

Web Service » Oracle BPEL Process |——— H’ Q1 (XA) ‘

When the message is successfully delivered to all the queues (Q1, Q2 and Q3), the
transaction commits successfully.

If the message cannot be delivered to Q1 (or to any queue) but the message is
delivered to queues Q2 and Q3, the transaction must roll back all the three messages
because all are XA resources and there is an exception in an XA unit.

The rollback exception is thrown only for the second composite where Q1 failed, and
the transactions commits Q2 and Q3 instead of rolling back the messages for all the
three queues.

To have the transaction roll back all the queues even if only one fails, and for the other two
have messages successfully delivered to them, you must make the change in the
composite.xml file of the called composite (Composite2) as Example 2—4 shows:

Example 2-4 Changes in composite.xml of Composite2

<component name="BPELProcessl">
<implementation.bpel src="BPELProcessl.bpel"/>
<property name="bpel.config.transaction">required</property>
</component>
This sets the property bpel.config. transaction to the value of required,
which causes the transaction to roll back all the queues even if only one fails.

If you set property bpel.config. transaction to a value of required, the Oracle
BPEL engine effectively processes the synchronous request without creating a new
transaction; rather, it uses the caller's transaction. Therefore, if at any point the
transaction gets rolled back, nothing done in that transaction commits.
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2.21.2 Inbound Interaction Error Handling

You can indicate the way inbound adapters should handle errors by specifying
rejected message handlers.

2.21.2.1 Message Error Rejection Handlers

You can create rejection handlers to handle message errors. Message errors include
those that occur during translation, correlation ID mismatch and XML parsing after
message reception.

2.21.2.1.1 Available Rejection Handlers for Message Errors

Before considering error handling in terms of retryability, it is important to understand
the error handlers that are available.

The following are the system-defined error handlers, which you can configure through
fault policies:.

= Web Service Handler
s Custom Java Handler
s JMS Queue

= File

2.21.2.1.2 Web Service Handler

A rejected message can be handled by calling a Web Service. If you choose to use a
Web Service to handle these errors, you should implement a predefined WSDL
interface implemented by the target service, SOAP bindings for the Web service
invocation, and native payloads passed as WebService-attachments, as shown in the
following example:

<Action id="ora-ws">
<invokeWS uri="WebServiceURI"/>
<!-- format - <Absolute wsdl path>|service name|port name -->
</Action>
The WSDL Interface for the Web Service handler must have one port type, only one
input operation, and a schema for the input message. This is shown in the following
example.

<?xml version="1.0"?>
<schema xmlns="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://xmlns.oracle.com/pcbpel/errorHandling"
xmlns:tns="http://xmlns.oracle.com/pcbpel/errorHandling"
elementFormDefault="qualified">
<element name="RejectedMessage" type="tns:RejectedMessageType">
<complexType name="RejectedMessageType"/>

<sequence>
<element name="MessageHeader" type="string"/>
<!-- base64 encoded string -->
<element name="MessagePayload" type="string"/>
<!-- baseb4 encoded string -->
<element name="RejectionReason" type="string"/>
</sequence>
<attribute name="RejectionId" type="string"/>
</complexType>
</schema>

2.21.2.1.3 Custom Java Handler
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Another option to handle errors is to create a predefined Java framework, an interface,
that forwards errors. You can implement a Java interface by the target class, as shown
in the following example.

<Action id="ora-custom">
<javaAction className="mypackage.myClass" defaultAction="ora-terminate">
<returnValue value="SUCCESS" ref="ora-file"/>
<returnValue value="FAILED" ref="ora-ws"/>
</javaAction>
</Action>
The interface itself specifies a fault recovery class. See the following snippet for an
example of the interface.

package oracle.integration.platform.faultpolicy;
public interface IFaultRecoveryJavaClass

{
public void handleRetrySuccess( IFaultRecoveryContext ctx);
public String handleFault( IFaultRecoveryContext ctx);}

2.21.2.1.4 JMS Queue

You can enqueue a rejected message to a JMS queue as a JMS message with the
appropriate context and payload, as shown in the following two examples.

The first example uses a standalone database:

<Action id="ora-queue">

<enqueue uri="QueueURI"/> <!-- QueueURI format -
jdbc:oracle:thin:@<host>:<port>:<sid>#<un>/<pw>#queue -->
</Action>

The second example is used with an Oracle RAC database:

<Action id="ora-queue">

<enqueue uri="QueueURI"/> <!-- QueueURI format -
jdbc:oracle:thin:@(DESCRIPTION= (LOAD_BALANCE=on) (ADDRESS_
LIST=(ADDRESS=(PROTOCOL=TCP) (HOST=<hostl>) (PORT=<portl>)) (
ADDRESS= (PROTOCOL=TCP) (HOST=<host2>) (PORT=<port2>))) (CONNECT_DATA= (SERVICE_
NAME=<service_name>) ) ) #<un>/<pw>#queue -->
</Action>

2.21.2.1.5 File

You create an error handler for messages by storing a rejected message in a file. You
can store the payload with the proper context, as shown in the following example. The
Payload file is created at the configured location.

<Action id="ora-file">
<fileAction>
<location>FOLDER_LOCATION</location>
<fileName>FILE_NAME</fileName>
<!-- FILE_NAME will support $%ID% (rejected message instance id) or %TIMESTAMP%
wildcards -->
</fileAction>
</Action>
Error payload persistence in the Database is available by default. Only the File
Adapter handler creates a metadata file that contains all the properties of the rejected
message.

For example, for the Oracle File Adapter, this metadata file could include information
such as the inbound direction and file name. The location of metadata file is same as
the payload file and the naming pattern is <FILE_NAME>_metadata.

2-34 Oracle Fusion Middleware User's Guide for Technology Adapters



Error Handling

For resubmitting rejected messages, payload persistence is imperative. Payloads are
stored in the Database and a facility to view the payloads is available through the
Fusion Middleware Control Console. The message/payload is provided in full to each
configured error handler, in addition to providing the payload to the default error
handler.

2.21.2.2 Inbound Retryable Errors

Inbound retryable errors are typically transient connectivity errors. Only retryable errors
for a synchronous process thrown by the outbound binding is subject to retry by the
inbound adapter (an indefinite number of times by default, which is limited by setting
the jca.retry.count property). Any JTA transaction is rolled back before a retry.

Examples of retryable errors thrown by outbound adapters include connection errors
but include also termporary permission errors or resource constraint errors, or both.

Errors such as "Data already exists" (for example, Primary Key Errors) are not
retryable. In addition, message correlation ID errors are not retryable.

When a set number of retries have been exhausted, the rejection mechanism handles
the error.
2.21.2.2.1 Configuring Inbound Adapters to Handle Retryable Errors

You can configure inbound adapters to handle inbound retryable errors. The following
properties, which you can specify in the composite.xml file, are supported for
retryable exceptions for inbound interactions:

By default, there is unlimited retry for inbound errors; however, adapter retry is either
at the level of the composite (local) application or at the global level.

Once you have configured properties in the composite, at the service level, the
configuration of the properties has meaning. (For example, when you configure the
number of retries before rejection, the value of the interval property takes its default
value.)

Properties you can specify in the composite.xml file include:
m Jjca.retry.count

Specifies the maximum number of retries before rejection. Again, specifying this
value is a pre-requisite to specifying the other property values.

m Jjca.retry.interval

Specifies the time interval between retries (measured in seconds.)
m Jjca.retry.backoff

Specifies the retry interval growth factor (positive integer.)
m Jjca.retry.maxInterval

Specifies the maximum value of retry interval, that is, a cap if backoff > 1

2.21.2.2.2 Specifying Inbound Retry Properties in the composite.xml File

You can modify the composite application’s xml descriptor to specify properties that
apply to retries. The preceding list of properties are specified in the composite.xml file
in JDeveloper, as shown in the following example:

<service name="Inbound">
<interface.wsdl interface="http://xmlns...#wsdl.interface (Inbound_PortType)"/>
<binding.jca config="Inbound_db.jca">

ADAPTER Life-Cycle Management 2-35



Error Handling

<property name="jca.retry.count">5</property>
<property name="jca.retry.interval">1l</property>
<property name="jca.retry.backoff">2</property>
<property name="jca.retry.maxInterval">6</property>
</binding.jca>
</service>
For retryable exceptions, you must set the value of jca.retry.count to the number
of times the retry is to be carried out.

For example, if you set the value of jca.retry.count to 10, the retry occurs 10
times.

However, if you have not set any value for jca.retry.count, the retry is carried out
indefinitely, which is the default for retryable errors.

Note: Infinite retries by inbound adapters for errors results in the
creation of multiple composite instances, because for every retry a
separate composite instance is created.

2.21.2.2.3 Changing the Default Value of jca.retry. count for Inbound Adapter Endpoints

You can change the global property for capping retries to alter the default value of
jca.retry.count from an indefinite to a finite number.

In this case, where you set the default value of jca.retry.count to a finite number,
even if you do not explicitly configure a value for the jca.retry. count property for
a particular inbound adapter endpoint, the global default takes effect.

If you specify the global default along with the value in the composite.xml, the value
specified in the composite.xml overrides the global value.

You can modify the global property using the MBeans browser (Adapter Mbean) of the
Oracle Enterprise Manager. Any change you do through the MBeans browser takes
immediate effect for all current and future endpoints.

2.21.2.2.4 Global Property Modification using the MBeans Browser

To modify the global property using the MBeans browser (Adapter Mbean) of the Oracle
Enterprise Manager, you must use the following procedure:

1. Navigate to http://servername: portnumber/em.
The Fusion Middleware Control Console displays its home page.

2. Right-click soa-infra from the SOA Folder in the navigator in the left pane.
The soa-infra page is displayed.

3. From the SOA Infrastructure menu, select Administration, and then System
Mbean Browser, as shown in Figure 2-11.

The System Mbean Browser page is displayed.
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Figure 2-11 The soa-infra Page
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4. Select oracle.as.soainfra.config, Server, AdapterConfig, and then adapter, as
shown in Figure 2-12.

Figure 2-12 The soa-infra Page: System MBean Browser
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5. Modify the Globallnbound]JcaRetryCount attribute (as an example of a Global
Property)

2.21.2.3 Inbound Non-Retryable Errors

Typically non-retryable errors are a result of either transformation or message parsing.

Inbound adapters handle non-retryable errors thrown from the Enterprise Information
System by rejecting the inbound messages. If the error is a non-retryable error, you
must use the rejection handler to handle the non-retryable error.

2.21.2.3.1 Examples of Non-Retryable Errors

Examples of non-retryable errors thrown from interaction with an Enterprise
Information System include the following:
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= Primary key violation

s Queue does not exist

= Master record does not exist
= Unable to serialize payload

Non-retryable errors are never retried because they are never expected to resolve
themselves simply by being retried. For example, messages can be sent from a file to
an inbound file adapter through a Mediator. The Mediator, in turn, has sequential
routing to an outbound Database Adapter that inserts data to a database table. The DB
adapter might encounter a unique constraint error as it is performing the insert
operation. This unique constraint error is:

= Considered by the outbound Database Adapter as a non-retryable error
= Propagated back to the inbound Adapter

s Considered by the inbound adapter as a non-retryable error as well, using a
rejection handler. The adapter uses a fault policy if one is defined.

A mediator could have errors on a transformation. This type of error is a non-retryable
error. The error returns to the inbound adapter where it is handled, depending on the
signature of the WSDL.

2.21.3 Outbound Adapter Interaction Error Handling
Outbound Interaction errors occur with messages that have interactions outbound

from an adapter.

This section addresses the retryability and non-retryability of these Outbound
Interaction errors and provides a basis for understanding the related properties you
can set.

2.21.3.1 Retryable Errors for Outbound Adapter Error Handling

Outbound retryable errors can be retried based on the value of jca.retry.count in
the composite.xml file.

2.21.3.1.1 Setting Retryable Properties for Outbound Error Handling in the composite.xml File

For retryable exceptions for outbound error handling, you must set the value of
jca.retry.count to the number of times the retry is to be carried out.

For example, if you set the value of jca.retry.count to 10, the retry occurs 10
times.

However, if you have not set any value for jca.retry.count, the retry is carried out
by the fault policy, if you have included the fault policy as part of the composite.

2.21.3.1.2 Example: How to Set Values for Retryable Exceptions for Outbound Interactions

The following code snippet is an example of how to set values in the composite.xml
file for retryable exceptions for outbound interactions.

The retry is set to 5 minutes with an interval of 1 minute, and the other properties are
appropriately configured. As stated before, the additional properties have meaning
when the jca.retry.count property is specified.

<reference name="Outbound">
<interface.wsdl interface="http://xmlns...#wsdl.interface (Outbound_PortType)"/>
<binding.jca config="Outbound_jms.jca">
<property name="jca.retry.count">5</property>
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<property name="jca.retry.interval">1l</property>
<property name="jca.retry.backoff">2</property>
<property name="jca.retry.maxInterval">6</property>
<property name="jca.retry.maxPeriod">30</property>
</binding.jca>
</reference>

2.21.3.2 Non-Retryable Errors for Outbound Interaction Handling

You can handle non-retryable exceptions for outbound interactions by defining the
maximum number of reconnection attempts that can be made in the fault-policy.xml
file, which establishes the expected behavior for non-retryable errors.

In this fault policy file, you specify the parameters for reconnection attempts, as shown
in the following example. This includes:

s The number of reconnection retries (retryCount)

= Intervals between reconnection retries (retryInterval)

= An exponential backoff value for the connection retries (exponentialBackoff)
All time measurements are specified in seconds.

<faultName xmlns:bplex="http://schemas.oracle.com/bpel/extension"
name='bplex;bindingFault">

<condition>
<action ref="ora-retry"/>
</faultName>
</condition>
<Actions>
<Action id="ora-retry">
<retry>

<retryCount>10</retryCount>

<retryInterval>2</retryInterval>

<exponentialBackoff>2</exponentialBackoff>

</retry>
</Action>
</Actions>

You must associate a fault policy with a reference end point of the composite in
fault-bindings.xmnl file, as shown in the following example, with the
faultPolicy ConnectionFaults and the reference name
writeMessageToQueue.

<?xml version="1.0" encoding="UTF-8"?>
<faultPolicyBindings version="2.0.1"
xmlns="http://schemas.oracle.com/bpel/faultpolicy"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">

<reference faultPolicy="ConnectionFaults">

<name>writeMessageToQueue</name>

</reference>
</faultPolicyBindings>
After the configured number of retries is reached without a positive result, the Service
Infrastructure Invocation exception is thrown.

2.21.3.2.1 Fault Propagation

The propagation of the type of the Service Infrastructure Invocation exception is
important to allow inbound adapters to respond to errors reported by outbound
adapters.
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Figure 2-13, "Fault Propagation" shows the fault propagation when an adapter calls
the service infrastructure synchronously, after which the Oracle BPEL Process

Manager calls a down-stream adapter.

In this figure, a Service Infrastructure Invocation exception propagates from the
down-stream adapter, through Oracle BPEL Process Manager, and to the caller

adapter.

Figure 2-13 Fault Propagation
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2.21.3.2.2 Two Cases When the Fault Policy Mechanism Does Not Work

There are two cases where the fault policy mechanism does not work:

s Outbound Adapters in XA Mode

s Outbound Adapters in Mediator Sequential Routing

2.21.3.2.3 Outbound Adapters in XA Mode

The fault policy mechanism does not work for outbound adapters in XA mode.

For example, in XA mode, if you want the fault policy to retry when the outbound
adapter fails, it does not retry and any outbound adapter that has been successful
before this failure occurred does not rollback messages.

2.21.3.2.4 Outbound Adapter in Mediator Sequential Routing

Fault policies also do not work for the outbound adapter that is invoked in Mediator
sequential routing, because the mediator fault policies are applicable to parallel
routing rules only.

2.22 Testing Applications

You can run and test instances of deployed SOA composite applications from Oracle
Enterprise Manager Grid Control Console. Running and testing your instances this
way enables you to:

= Manage a composite application

» Initiate an instance of a composite
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s Track an instance of a composite
= View detailed component instance audit trails

For more information about testing applications, see Oracle Fusion Middleware
Administrator’s Guide for Oracle SOA Suite and Oracle Business Process Management Suite.

2.23 Setting the Trace Level of Oracle JCA Adapters

Set the trace level for the following types of adapters as follows:

s Oracle JCA Adapters and Oracle Adapter for Oracle Applications: set the log level
to, for example, TRACE: 32 in the logger oracle. soa.adapter.

For more information about setting trace levels for adapters, see Oracle Fusion
Middleware Administrator’s Guide.

»  Packaged-application adapters: For outbound interactions, set the Loglevel
property for packaged-application adapters in the weblogic-ra.xml file.

= Legacy adapters: you can use Oracle Studio to set the trace level for Oracle
Connect, and the mainframe server.

2.23.1 How to Set the Trace Level of Oracle JCA Adapters

To set the trace level by using the Fusion Middleware Control Console:

1. Navigate to http://servername: portnumber/em.
The Fusion Middleware Control Console home page is displayed.

2. Right-click soa-infra from the SOA Folder in the Navigator in the left pane.
The console displays a menu.

3. Select Logs, and the Log Configuration, as shown in Figure 2-14.

Figure 2-14 Navigating to the Log Configuration Page
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The Log Configuration page is displayed.
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4. Locate oracle.soa.adapter in the Logger Name list, and change the log level in the
Oracle Diagnostic Logging Level (Java Level) field. In this example, select Trace:32
(FINEST) from the list, as shown in Figure 2-15.

Note: To ensure that log levels persist across component restarts,
select Loggers With Persistent Log Level State from the View list. By
default, the log level is set for run-time loggers. Run-time loggers do
not persist across component restarts.

Figure 2-15 The Log Configuration Page
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For more information, see Section 2.24, "Viewing Adapter Logs".

2.24 Viewing Adapter Logs
You can view the logs for Oracle JCA Adapters as follows:

s Oracle JCA Adapters and Oracle Adapter for Oracle Applications: These adapters
implement the LogManager interface of the JCA Binding Component, which
redirects log files in the Oracle Diagnostic Logging (ODL) format. For both
outbound and inbound interactions, the log files are redirected to the
soa-diagnostic.log file.

The log files for the Oracle SOA Suite that is deployed to the server-soa
managed server are located in:

MW_HOME/user_projects/domains/domain_
name/servers/server-soa/logs/soa-diagnostic.log

For more information about searching and viewing log files, see Oracle Fusion
Middleware Administrator’s Guide.

» Packaged-application adapters: These adapters do not implement the
LogManager interface because it is not part of the J2CA 1.5 standard. Therefore,
for system components the log outputs are redirected to
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ORACLE_INSTANCE\diagnostics\logs\component_type\component_
name. For outbound interactions, the logs are directed to the same location. On the
other hand, for inbound interactions, logs are redirected to
soa-diagnostic.log.

s Legacy adapters: In addition to the J2CA resource adapter, legacy adapters
consists of Oracle Connect, which consists of native adapters for communicating
with the mainframe application and data stores. Oracle Connect logs can be
viewed using Oracle Studio, which is the mainframe adapter design-time tool and
Oracle Connect management tool. Oracle Connect generates various types of logs,
such as the daemon log, workspace log, and server process log.

For more information, see Section 2.23, "Setting the Trace Level of Oracle JCA
Adapters".

2.25 Adapter Diagnosability Dumps

For information on Diagnosability Dumps, see Supported SOA Adapter
Diagnosability Dumps in the SOA Administration Guide.

2.26 Creating a Custom Adapter

You can configure a Custom JCA Adapter wizard as a generic adapter wizard within
the JDev IDE that reads and displays its interaction/activation specs, properties and
default values from a configuration file. The wizard enables you to select the specs,
override the default property values, and add new properties. The Custom Adapter
wizard has several purposes:

= You can use the Custom Adapter Wizard on an "as-is" basis to support custom
run-time adapters. Supply (or extend) the Custom Adapter configuration file,
customAdapter-config.xml to use the Custom Adapter.

= You can modify or extend the Custom Adapter classes if you want to create a more
specific adapter (for example, you can change the text to match your adapter

= You can use the Custom Adapter wizard to see a simple example of how to
develop a new adapter wizard by using the JCA Adapter framework and by
hooking into the SCAEndpoint interface.

After the SOA jdev extension is installed, the Custom Adapter java source files can
be found in <JAVA_HOME>
/jdeveloper/integration/adapters/samples/custom

2.26.1 Configuring a Custom Adapter

When you select SOA as an installable option with JDev, by default the Custom
Adapter is not available. To ensure that the Custom Adapter is available, edit
the<JDEV_HOME>\jdeveloper\integration\seed\soa\configuration\
soa-config.xml file, search for "custom", and uncomment its <adapterType>
element. The JDEV Component Palette displays the Custom Adapter for the SOA
Diagram.

The <JDEV_HOME>\ jdeveloper\integration\seed\soa\configuration\
customAdapter-config.xml file contains the detailed options for the Custom
Adapter (connection-factory location, interaction-spec className, activation-spec
className, and properties).

The properties within an activation-spec are properties that are specific to an inbound
adapter. The properties within an interaction-spec are the properties specific to an
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outbound adapter. The property values are the default values shown by the Custom
Adapter. See the screenshots below for examples.

You can modify the contents of the customAdapter-config.xml to match options
needed by your custom run-time adapter. For example, you can change all property
names and their default values, add new properties, or add multiple activation or
interaction specs.

The displayResourceKey and resourceBundle attributes are optional. If an
activation-spec, interaction-spec, or property element has a displayResourceKey,
the attribute value is used as a key to retrieve displayable text from a resource bundle.
If a resource bundle is not available or the key is not found in the bundle, the key itself
is used as the displayable text (it is not required to have a resource bundle). The
resource bundle you want to use can be specified by putting the resourceBundle
attribute on the connection-factory element.

Here is an example of a customAdapter-config.xml that has been modified.

<adapter-config xmlns="http://platform.integration.oracle/blocks/adapter/fw/metadata">

<connection-factory location="eis/Custom/CustomAdapter"
resourceBundle="oracle.tip.tools.ide.pm.modules.bizintegration.adapter.custom.resource.
CustomStringResourceBundle" />

<endpoint-interaction >
<interaction-spec className="oracle.tip.adapter.custom.outbound.
CustomInteractionSpec" displayResourceKey="CustomInteractionSpec" >

<property
<property
<property
<property

name="PropX" value="x" displayResourceKey="SAMP_PROP_X" />
name="PropY" value="y" displayResourceKey="Sample Property Y"/>
name="Append" value="false"/>

name="NumberMessages" value="1"/>

</interaction-spec>
</endpoint-interaction>

<endpoint-activation>

<activation-

spec className="oracle.tip.adapter.custom.inbound.

CustomActivationSpec" displayResourceKey="CustomActivationSpec">

<property
<property
<property
<property
<property
<property
<property

name="UseHeaders" value="false"/>
name="PhysicalDirectory" value="x"/>
name="Recursive" value="true"/>
name="DeleteFile" value="true"/>
name="IncludeFiles" value="x"/>
name="PollingFrequency" value="60"/>
name="MinimumAge" value="0"/>

</activation-spec>
</endpoint-activation>

</adapter-config>

2.26.1.1 Custom Adapter Screen Flow

When you drag-and-drop the Custom JCA Adapter icon to the Exposed Service or
External Reference swimlane within JDev, the IDE displays the Adapter Configuration
Welcome Page. You can then select Next to begin the Custom Adapter Configuration
Wizard workflow.
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Figure 2-16 Adapter Configuration Wizard Welcome Screen

& Adapter Configuration Wizard - Step 1 of B
Welcome
Welcome to the Adapter Configuration Wizard

This wizard helps you create a service using a Custom Adapter, You will be asked to specify configuration parameters
and define an operation For the service.

[ Skip this Page Next Time:

[ teb | [Thet>"] [ cancel |

The next screen displays the service type and name, similar to the way it occurs with
the Configuration Wizards of other adapters. This screen enables you to provide the
name of a Service that makes sense in the Adapter you are configuring.

Figure 2-17 Adapter Configuration Wizard Service Name Screen

& Adapter Configuration Wizard - Step 2 of B

Service Type: Custom Adapter

Service Mame: ;MyCustomAdapterl

If the config.xml file containsa <connection-factory> entry (as required by
the custom run-time adapter), the Wizard displays the Connection Information page
displaying the default Connection Factory Location. If the config.xml does not

contain a <connection-factory> entry (not required by the custom run-time
adapter), the Wizard does not display this page.

ADAPTER Life-Cycle Management 2-45



Creating a Custom Adapter

Figure 2-18 Adapter Configuration Wizard Connection Information Screen

& Adapter Configuration Wizard - Step 3 of B

Connection Information

Specify the connection-Factory location as required by the deployment descriptor For your runtime adapter.

Connection Factory Location: | js/Customfdapter

Help [ <gack || pext> | Eiriish E

The next screen is the Adapter Interface Screen, which displays information in a
similar manner to the configuration wizard for other Adapters. (Refer to the
appropriate chapter on each Adapter for information on its configuration wizard.)This
screen provides you a way to either define a new WSDL from an operation and
schema you provide later, or import an existing WSDL, using the WSDL name, port
type and operation.

Figure 2-19 Custom Adapter Wizard Adapter Interface Screen

3 Adapter Configuration Wizard - Step 4 of 8

Adapter Interface
The adapter interf ace is defined by a vesdl that is generated using the operation name and schemals) specified later in
this wizard. Optionally, the adapter interface may be defined by importing an existing WsDL.
Interface: (3) Define from operation and schema (specified later) |
() Import an existing WSDL
Help < pac . | Cancel

The next screen enables the user to choose the type of interaction: Inbound or
Outbound. If Outbound Interaction is selected, the Wizard provides a list of
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Interaction Class names (or translated display names as seen in this example) from
which to choose. You earlier provided these names in the
customAdapter-config.xml file.

Figure 2-20 Custom Adapter Configuration Wizard Operation Screen (Inbound Choice)

& Adapter Configuration Wizard - Step 5 of 8

Operation

The Custom Adapter supports inbound or outbound operations. Specify the Cperation type and Operation Name,

Only one operation per Adapter Service may be defined using this wizard.

Select Operation Type: (3) Inbound Activation

() Outbound Inkteraction

Operation Name: Inbound

Activation Name :  [1nhound Activation v
[ ] =3

The following screen enables you to specify the name and value of JCA properties.
Depending on the Class Name chosen, the screen displays the properties associated
with that class in the customAdapter-config.xml file. You can use this screen to
change any of the default values and to add or delete properties.

Figure 2-21 Custom Adapter Configuration Wizard JCA Properties Screen

& Adapter Configuration Wizard - Step 6 of 8

JCA Properties

Specify the Name and Value of all JCA Adapter Properties,
Properties @+ X
Name Yalue |
Sample Properky ¥ Y
Sample Property ¥ ¥
Append false
NurberMessages 1
| deb | < Back [ cancel |
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The next screen is the Custom Adapter Wizard Messages Screen, which behaves in a
way similar to that of other Adapter Configuration Wizards, enabling you to define
the message for the Read File operation, by either specifying a Schema or by declaring
that the schema is opaque.

Figure 2-22 Customer Adapter Configuration Wizard Messages Screen
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riMessage Schema———
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[_teb ] (oot Jaert> ] [Lconcs J

The next page is the Final screen for the Custom Adapter Configuration Wizard. The
name of the WSDL files you created is displayed on the screen.

2.26.2 Frequently Asked Questions about Adapters

Following are some frequently asked questions about adapters.

2.26.2.1 Why are My Applications Timing Out?

Why would composite applications are time out? Enough time has been provided for
your composite applications to execute with adapters, but applications are still timing
out.

A contributing factor is the WebLogic timeout value. The timeout value of the
WebLogic Server JTA must be taken into account when you use adapters with your
business processing.

For example, you have set the Timeout Seconds value at 30 seconds. You should
increase the value of the Oracle WebLogic JTA attribute Timeout Seconds from its
default of 30 to something greater, something that makes sense in the overall context of
your business processing. You can use the WebLogic Server Console to change the JTA
transaction timeout value by navigating in this fashion: WLS Console ->
SOADomain -> Configuration -> JTA

2.26.2.2 How do Transactional and Non-Transactional Adapters Differ?

Transactional Adapters, such as the Oracle J]MS Adapter execute within a JTA
transaction. A transaction ensures that one or more operations execute as an atomic
unit of work.
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If an operation within a transaction fails, all operations are rolled-back so that the
application is returned to its prior state. Depending on whether the business process
logic is defined as stateful or stateless, there may be one or more transactions in a
given business process.

Non-transactional adapters implement their own schemes to ensure delivery, without
the use of transactional semantics.

The Service Engine obtains a file from an inbound directory, processes the file, and
sends the processed file to an output directory. The inbound adapter is limited to
translation (if there is one configured) and publishing the translated content which is
processed as a part of the business scenario. The business scenario can use the adapter
to write to an output directory. However, during this process, if a failover occurs in as
a response to a disaster, the file may be lost because of the nontransactional nature of
the Oracle File Adapter. As a result, some files read by the inbound adapter might not
be sent to the output directory. Of course, when you have a a single node cluster (or no
cluster), failover is not an option.

The file adapter is not configured for high availability to avoid message loss, but
rather to ensure consistent access to the file system and load balancing across cluster
nodes. If you have a single node setup, you do not need a high availability setup for
the File adapter, and it does not loose messages.

Consequently, because it is non-transactional, you must configure the Oracle File
Adapter for high availability, to ensure that files are not duplicated during a failover.
The file adapter never loses messages, but might duplicate some (during disaster
recovery).

Additionally, if you have processing scenarios that include Transactional and
Non-Transactional Adapters, you must ensure file integrity within the part of your
processing that is Non-Transactional.

The JMS adapter can also function with just local transactions; that is, a transaction
that begins and commits independently from and within the boundary of a (global)
JTA transaction, that is. the local transaction only spans the actual invocation of the
adapter.

2.26.2.3 What Happened to My Application’s Rejected Messages? Can One Do
Anything With Them?

Rejected messages are stored in the database (specifically, in the rejected_message
table) by default. A default rejected message handler, which stores them on the file
system, participates if you have not defined any policy to handle the rejected messages
explicitly. This handler stores the payload and properties of the message on the file
system at a predefined location in WLS_HOME. Currently, the Oracle SOA suite does
not provide the capability to resubmit rejected messages; consequently it is your
responsibility to take care of the resubmission.

2.27 Advanced Topic: Using the Execution Context ID Across
Technologies

SOA Suite 11g deployments can include the use of the technology adapters for various
activities including integration with FTD, database, and files, and other activities.
Although the integrations with these adapters are easy and feature rich, there can be
some challenges from the operations perspective.

One of these challenges is how to correlate a logical business transaction across SOA
component instances. This correlation is typically accomplished via the execution
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context ID (ECID), but you can lose the ECID correlation when the business
transaction spans technologies such as FTP, database, and files.

A new feature in the Oracle adapter JCA framework enables the propagation of the
ECID. This feature is available in the SOA Suite 11.1.1.7 with back ports available for
11.1.1.4 and 11.1.1.5.

The basic concept of propagating the ECID is to identify a location in the payload of
the message where the ECID can be stored.

Next, two Binding Properties, relating to the location of the ECID in the message, are
added to either the Exposed Service (left-hand side of composite) or External
Reference (right-hand side of composite).

This provides the JCA framework enough information to either extract the ECID from,
or add the ECID to, the message.

When you extract the ECID from the message, the ECID is used for the new
component instance.

2.27.1 Placing the ECid

When determining where to store the ECID in the message, you have two options:
= Add anew optional element to your message schema.
= Leverage an existing element that is not used in your schema

The best scenario is that you are able to add the optional element to your message, as
trying to find an unused element proves difficult in most situations. The schema is
holding the ECID value which looks something like the following:

11dldef534ealbel:7aedcac3:13b4455735¢:-8000-00000000000002dc

2.27.2 Configuring Composite Services/References

Once you have identified where you want the ECID to be stored in the message, the
JCA framework needs to have this information as well. The two pieces of information
that the framework needs relate to the message schema:

s The namespace for the element in the message.
s The XPath to the element in the message.

To better understand this, first look at an example for the following database table:

Figure 2-23 Example Database Table

& i) + Actions. ..
COLUMN_NAME [§ DATA_TYPE |8 nuLiaeLe [paTa_perauLT B coLumnp |8 comments |
1 SOME_DATA VARCHAR2(1024 BYTE) Yes (nu11) 1(nul)
2 STATUS NUMBER Yes (nu11) 2 (nul)
3 ECID VARCHAR2(1024 BYTE) Yes (nu11) 3 (nul)

When the Database Adapter Configuration Wizard creates an Exposed Service in the
composite, the following schema is created:
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Figure 2-24 Schema Created when Exposed Service is Created
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For this example, the two Binding Properties added to the ReadRow service in the
composite are:

<!-- Properties for the binding to propagate the ECID from the database table -->

<property name="jca.ecid.nslist" type="xs:string" many="false">
xmlns:nsl="http://xmlns.oracle.com/pcbpel/adapter/db/top/ReadRow"

</property>

<property name="jca.ecid.xpath" type="xs:string" many="false">
/nsl:EcidPropagationCollection/nsl:EcidPropagation/nsl:ecid

</property>

The property called jca.ecid.nslist contains the targetNamespace defined in the

schema.

The property called jca.ecid.xpath contains the XPath statement to the element.

The XPath statement also contains the appropriate namespace prefix (ns1) which is
defined in the jca.ecid.nslist property.

When the Database Adapter service reads a row from the database, it will retrieve the
ECID value from the payload and remove the ECID element from the payload. When
the component instance is created, it will be associated with the retrieved ECID and
the payload contains everything except the ECID element/value. The only time the
ECID is visible is when it is stored safely in the resource technology such as the
database, a file, or a queue.

2.27.3 Simple Database/File/JMS Example

This section contains a simplified example of how the ECID can propagate through a
database table, a file, and JMS queue. The composite for the example looks like the
following:
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Figure 2-25 The Composite for the Example
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The flow of this example occurs in the following order:

Invoke database insert using the insertwithecidbpelprocess_client_ep
Service.

The InsertWithECIDBPELProcess adds a row to the database using the
Database Adapter. The JCA Framework adds the ECID to the message prior to
inserting.

The ReadRow Service retrieves the record and the JCA Framework extracts the
ECID from the message. The ECID element is removed from the message.

An instance of ReadRowBPELProcess is created and it is associated with the
retried ECID.

The ReadRowBPELProcess now writes the record to the file system via the File
Adapter. The JCA Framework adds the ECID to the message prior to writing the
message to file.

The ReadFile Service retrieves the record from the file system and the JCA
Framework extracts the ECID from the message. The ECID element is removed
from the message.

An instance of ReadFileBPELProcess is created and it is associated with the
retried ECID.

The ReadFileBPELProcess now enqueues the message via the J]MS Adapter. The
JCA Framework adds the ECID to the message prior to enqueuing the message.
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s The DequeueMessage Service retrieves the record and the JCA Framework
extracts the ECID from the message. The ECID element is removed from the

message.

= Aninstance of DequeueMessageBPELProcess is created and it is associated

with the retried ECID.

s Thelogical flow ends.

When viewing the Flow Trace in the Enterprise Manger, you will now see all the
instances correlated by the ECID:

Figure 2-26 All Instances Correlated by the ECid, as Seen in the Flow Trace
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Adapter Integration with Oracle Application
Server Components

This chapter discusses how to integrate adapters with Oracle WebLogic Server and
Oracle Fusion Middleware.

Oracle Application Server adapters can be integrated with various components of
Oracle WebLogic Server and Oracle Fusion Middleware.

This chapter includes the following topics:
= Section 3.1, "Adapter Integration with Oracle WebLogic Server"
= Section 3.2, "Adapter Integration with Oracle Fusion Middleware"

= Section 3.3, "Monitoring Oracle JCA Adapters"

3.1 Adapter Integration with Oracle WebLogic Server

Oracle JCA Adapters are based on the J2CA 1.5 specification and are deployed to the
Oracle WebLogic Server. The resource adapter is used within the address space of the
Oracle Fusion Middleware. This section provides an overview of the Oracle WebLogic
Server and design-time and run-time integration with an adapter.

This section includes the following topics:
= Section 3.1.1, "Oracle WebLogic Server Overview"

= Section 3.1.2, "Oracle WebLogic Server Integration with Adapters"

3.1.1 Oracle WebLogic Server Overview

Oracle WebLogic Server is the core J2EE run-time component of Oracle Application
Server. Oracle WebLogic Server is a scalable, enterprise-ready Java Platform,
Enterprise Edition (Java EE) application server. The WebLogic Server infrastructure
supports the deployment of many types of distributed applications. It is an ideal
foundation for building applications based on Service Oriented Architecture (SOA).

All client applications run within the Oracle WebLogic Server environment. To
integrate an Oracle WebLogic Server client application with a resource adapter, use the
common client interface (CCI). The Oracle WebLogic Server adapter clients include a
servlet, E]B, or Java application client that implements the CCI Application
Programming Interface (API). The CCI defines a standard client API for application
components to access the back-end application.

On the other hand, the contract between the Oracle WebLogic Server container and the
resource adapter is defined by the service provider interface (SPI). Contracts define a
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standard between Oracle WebLogic Server and adapters. The system handles these
contracts automatically and hides them from the application developer. Figure 3-1
illustrates the CCI and SPI contracts:

Figure 3—1 Contracts Between Oracle WebLogic Server and Resource Adapter

Applicati
Oracle WebLogic gz,ﬁ;gn
Server (Client API:

icati CCl, specific
J2EE Application p ) Enterprise
Component Resource Network Information
System Contracts | Adapter
Systems

(Quality of Service)

The Oracle WebLogic Server architecture includes the following set of system-level
contracts:

= Connection management: Enables application components to connect to a
back-end application and leverage any connection pooling support of the Oracle
WebLogic Server container. This leads to a scalable and efficient environment that
can support a large number of components requiring access to a back-end
application. For more information, see Section 2.18, "Adding an Adapter
Connection Factory".

» Transaction management: Enables an application server to use a transaction
manager to manage transactions across multiple resource managers. Most of the
adapters support only local transactions (single-phase commit) and not XA
transactions (two phase commit). For more information, see Section 2.11, "How
Oracle JCA Adapters Ensure No Message Loss".

The following adapters support XA transactions:

- Oracle MQ Series Adapter

- Oracle JMS Adapter

- Oracle AQ Adapter

- Oracle Database Adapter

- Oracle EBS Adapter

The following adapters do not support XA transactions:
- Oracle File Adapter

- Oracle FTP Adapter

- Oracle Socket Adapter

All Oracle JCA Adapters are preconfigured with the correct value for transaction,
and you must not change this configuration in the Oracle WebLogic Server
Administration Console.

= Security management: The WebLogic Server security architecture provides a
comprehensive, flexible security infrastructure designed to address the security
challenges of making applications available on the web. WebLogic security can be
used standalone to secure WebLogic Server applications or as part of an
enterprise-wide security management system that represents a best-in-breed
security management solution.
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3.1.2 Oracle WebLogic Server Integration with Adapters

Oracle JCA Adapters are based on the J2CA 1.5 specification and are deployed as the
J2CA resource adapter within the Oracle WebLogic Server container in this release.
The J2CA resource adapter is packaged into a Resource Adapter Archive (RAR) file
using the Java Archive (JAR) format. A RAR file contains a correctly formatted
deployment descriptor (/META-INF/ra.xml).In addition, it contains declarative
information about the contract between the Oracle WebLogic Server and resource
adapter.

Oracle WebLogic Server generates the corresponding weblogic-ra.xml file during
the deployment of the J2CA adapter. The weblogic-ra.xml file is the deployment
descriptor for a resource adapter. It contains deployment configurations for deploying
resource adapters to Oracle WebLogic Server, which includes the back-end application
connection information as specified in the deployment descriptor of the resource
adapter, Java Naming and Directory Interface (JNDI) name to be used, connection
pooling parameters, and resource principal mapping mechanism and configurations.

3.1.2.1 Design Time

Use the adapter design-time tool to generate XML Schema Definition (XSD) files for
the adapter request-response service. The Oracle WebLogic Server clients use these
XSD files during run time for calling the J2CA outbound interaction.
Packaged-application adapters use OracleAS Adapter Application Explorer
(Application Explorer), Legacy adapters use OracleAS Studio, and technology
adapters use Oracle JDeveloper (JDeveloper).

For more information, see Section 3.2.3.1, "Design Time".

3.1.2.2 Run Time

Oracle JCA Adapters are based on the J2CA 1.5 specification but are deployed as the
J2CA 1.5 resource adapter within the Oracle WebLogic Server container in this release.
The J2CA 1.5 specification addresses the life-cycle management, message-inflow (for
Adapter Event publish), and work management contracts.

3.2 Adapter Integration with Oracle Fusion Middleware

Adapters integrate with the JCA Binding Component of the Oracle Fusion Middleware
platform, thereby seamlessly integrating with service engines, such as Oracle BPEL
Process Manager (Oracle BPEL PM) and Oracle Mediator.

Figure 3-2 shows the architecture of Oracle JCA Adapters.
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Figure 3-2 Oracle Adapter Architecture in Oracle Fusion Middleware
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The Adapter Configuration Wizard generates a WSDL and a JCA properties file, which
contain the binding information for that service.

Oracle technology adapters gather and publish statistics for every inbound and
outbound message they process. For more information, see Section 3.3, "Monitoring
Oracle JCA Adapters".

For information on using Adapters with the Oracle Service Bus, see "Working with
Adapters" in the Oracle® Fusion Middleware Developer's Guide for Oracle Service
Bus.

This section includes the follows topics:

= Section 3.2.1, "Oracle BPEL Process Manager Overview"

s  Section 3.2.2, "Oracle Mediator Overview"

= Section 3.2.3, "Oracle Fusion Middleware Integration with Adapters"

= Section 3.2.4, "Oracle SOA Composite Integration with Adapters"

3.2.1 Oracle BPEL Process Manager Overview

Oracle BPEL PM is a comprehensive solution for creating, deploying, and managing
Oracle BPEL PM business processes. Oracle BPEL PM is based on the Service Oriented
Architecture (SOA) to provide flexibility, interoperability, reusability, extensibility, and
rapid implementation. Oracle BPEL PM reduces the overall cost of management,
modification, extension, and redeployment of existing business processes. Each
business activity is a self-contained, self-describing, modular application with an
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interface that is defined by a WSDL file and the business process that is modeled as a
web service.

3.2.2 Oracle Mediator Overview

Oracle Mediator provides a lightweight framework to mediate between various
producers and consumers of services and events. In most business environments,
customer data resides in disparate sources including business partners, legacy
applications, enterprise applications, databases, and custom applications. The
challenge of integrating this data can be met by using Oracle Mediator to deliver
appropriate real-time data access to all applications that update or have a common
interest in the same data. For example, a Mediator can accept data contained in a text
file from an application or service, transform it to a format appropriate for updating a
database that serves as a customer repository, and then route and deliver the data to
that database.

3.2.3 Oracle Fusion Middleware Integration with Adapters

The JCA Binding Component is used for the bidirectional integration of the J2CA 1.5
resource adapters with Oracle BPEL PM and Oracle Mediator. Oracle JCA Adapters
generate a WSDL file and a JCA binding, and expose the underlying interactions as
web Services.

The interface (input/output XML elements) to an adapter service is described through
a WSDL file. However, in the 11g release, the binding element has been removed,
making the WSDL file abstract. Instead the binding information, that the JCA Binding
Component (referred to as adapter framework in the previous releases) and adapters
must invoke for a particular call on a particular EIS, is stored in a separate

binding. jca file.

This section describes:

s Section 3.2.3.1, "Design Time"

s Section 3.2.3.2, "Run Time"

= Section 3.2.3.3, "End-to-End Testing"

»  Section 3.2.3.4, "Oracle BPEL PM Integration with Outbound Interaction"
m  Section 3.2.3.5, "Oracle BPEL PM Integration with Inbound Interaction"

= Section 3.2.3.6, "Use Case: Integration with Oracle BPEL Process Manager"

3.2.3.1 Design Time

While integrating adapters with Oracle BPEL PM and Oracle Mediator, the underlying
adapter services are exposed as WSDL files with the J2CA extension. The following
table lists the design-time tools used for generating WSDL and JCA files for various

types of adapters.

Adapter Tool

Oracle Technology Adapters Oracle JDeveloper
Legacy Adapters Oracle Studio
Packaged-Application Adapters Application Explorer

Oracle Adapter for Oracle Applications  Oracle JDeveloper
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WSDL files are created for both request-response and event-notification services of an
adapter. The J2CA extension contains J2CA elements that are required by the JCA
Binding Component during run time to convert web service messages to J2CA
Interactions and back. The J2CA WSDL extension elements contain the metadata for
the JCA Binding Component to call any request-response service and activate any
inbound J2CA 1.5 endpoint to receive inbound events. The J2CA extension elements
for the request-response service contains the JNDI location and InteractionSpec
details for calling an outbound interaction. The J2CA extension elements for the
event-notification service contains the resource adapter class name and
ActivationSpec parameters for publishing an adapter event through the J2CA
inbound interaction.

Figure 3-3 illustrates the design-time tool, JDeveloper, used by Oracle JCA Adapters.

Figure 3-3 Design Time Configuration of Technology Adapters
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Figure 3—4 illustrates the design-time tool for configuring packaged-application
adapters. In this figure, the design-time tools are used to expose adapter metadata as
WSDL files. The WSDL files are consumed by BPEL Process Manager during run time.

Figure 3—-4 Configuring Packaged-Application Adapters
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3.2.3.2 Run Time

Oracle Application Server adapters are based on the J2CA 1.5 specification, and BPEL
is deployed on the 11¢ run-time on the Oracle WebLogic Server. The JCA Binding
Component acts as a glue layer that integrates the standard J2CA 1.5 resource adapter
with the Oracle BPEL Process Manager and Oracle Mediator during run time. The JCA
Binding Component acts as a pseudo J2CA 1.5 container.
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The web service invocation launched by the BPEL Invoke activity is converted to a
J2CA CCI outbound interaction, and the J2CA response is converted back to a web
service response. This end-to-end invocation is synchronous.

3.2.3.3 End-to-End Testing

You could also wrap up your custom adapter as a web Service, and expose this to
BPEL Process Manager. This is a loose coupling strategy and does not need an Adapter
SDK. Both these approaches (JCA /web service) are suitable for outbound invoke
operations referred to as reference. Only the JCA 1.5 integration allows the Oracle
BPEL PM to receive inbound events (from EIS to J2EE /Oracle BPEL PM). The Oracle
BPEL PM acts as a pseudo JCA 1.5 container and implements the JCA 1.5-specific
System Contracts.

You can use any custom design tool for the configuration of the adapter, but a WSDL
file must be generated at the end of the design-time phase for consumption by the
Oracle BPEL PM design-time (JDeveloper). The WSDL file for the JCA interactions
have a JCA extension. The Adapter is a JCA 1.5 resource adapter deployed in the same
Oracle WebLogic Server container as that of the Oracle BPEL PM product. The JCA 1.5
Resource Adapter and the Oracle BPEL PM instance must be deployed in the same
Oracle WebLogic Server container.

The JCA Binding Component is the glue layer that integrates the standard JCA 1.5
Resource Adapter seamlessly with the Oracle BPEL PM product at run time. The JCA
Binding Component has a JCA Provider for wrapping the JCA interactions as web
Services and performs the translation between web Service messages to JCA
interaction messages based on the WSDL files generated at design time.

3.2.3.4 Oracle BPEL PM Integration with Outbound Interaction

The following is a snippet of the composite.xml file for an outbound invoke
(referred to as reference in the 11g release):

<reference name="insert" ui:wsdlLocation="insert.wsdl">

<interface.wsdl
interface="http://xmlns.oracle.com/pcbpel /adapter/db/DBRetriesApplication/XARollba
ck/insert%2F#wsdl.interface (insert_ptt)"/>

<binding.jca config="insert_db.jca"/>
</reference>
The following list summarizes the process of BPEL Process Manager integration with
the outbound interaction:

= During design time, adapter services are exposed as WSDL files and consumed
during configuration of the PartnerLink activity of the BPEL process.

»  The . jca file contains the JNDI address of the resource adapter,
InteractionSpec class name, InteractionSpec parameters.

= During run time, the Invoke activity of the BPEL Process Manager is used to call
the PartnerLink activity, which is a J2CA Resource Adapter outbound
interaction.

s The components are wired into a composite application.

s The JCA Binding Component translates the event to a web service response for
consumption by the Oracle BPEL PM instance.

s The outbound JCA adapter communicates with the EIS through CCI interaction.

Adapter Integration with Oracle Application Server Components 3-7



Adapter Integration with Oracle Fusion Middleware

Note: The outbound interaction with Oracle Mediator is the same as
that of Oracle BPEL PM.

3.2.3.5 Oracle BPEL PM Integration with Inbound Interaction

BPEL Process Manager receives events from the J2CA 1.5 resource adapter through the
JCA Binding Component, which is the pseudo J2CA 1.5 container and implements the
message inflow contracts for receiving events from the adapter. The J2CA inbound
interaction is captured in a WSDL file during design time. The J2CA inbound WSDL
binding section contains the J2CA 1.5 ActivationSpec parameter. The
ActivationSpec parameter captures the inbound connectivity and inbound
interaction details (according to J2CA 1.5 specification). The J2CA Inbound WSDL
Service section contains the J2CA 1.5 ResourceAdapter class name. In addition, the
Service section can optionally contain a JNDI location.

The following list summarizes the process of BPEL Process Manager integration with
the inbound interaction:

s The ResourceAdapter class name and the ActivationSpec parameter are
captured in the WSDL extension section of the J2CA inbound interaction WSDL
during design time and made available to BPEL Process Manager and the JCA
Binding Component during run time.

s Aninstance of the J2CA 1.5 ResourceAdapter class is created, and the Start
method of the J2CA ResourceAdapter class is called.

= Each inbound interaction operation referenced by the BPEL Process Manager
processes results in invoking the EndPointActivation method of the J2CA 1.5
ResourceAdapter instance. The JCA Binding Component creates the
ActivationSpec class (Java bean) based on the ActivationSpec details
present in the WSDL extension section of the J2CA inbound interaction and
activates the endpoint of the J2CA 1.5 resource adapter.

s The JCA Binding Component MessageEndpoint implementation implements
the javax.resource.cci.MessageListener interface. The J2CA 1.5 resource
adapter calls the onMessage () method in this MessageEndpoint when it
receives a back-end application event. The J2CA 1.5 resource adapter creates an
instance of the MessageEndpoint implementation through
MessageEndpointFactory provided to the resource adapter during
endpointActivation.

s The JCA Binding Component receives the event through the MessageListener
class and forwards it to the Receive activity of the BPEL Process Manager instance.

= When the BPEL process is stopped, all associated inbound end points are
deactivated through the endPointDeactivation method implemented by the
resource adapter.

In the case of J2CA adapters, particularly the JDBC based ones, such as Oracle
Database Adapter and Oracle AQ Adapter, there are two kinds of connection
management at play:

» for inbound (endpoint) activations (BPEL Receive)
» for outbound interactions (BPEL Invoke).

In the case of inbound activations, the J2CA adapter is fully in charge of connection
creation and recovery. The JCA Binding Component can only be requested to lookup
and provide a J2CA ConnectionFactory handle to the adapter through its
ActivationSpec. This is possible only if it implements a certain interface, which it
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can use to create connections, thereby going through the Application Server
connection manager. Whenever a managed (JDBC) connection goes bad, the adapter
must close the J2CA connection handle (and subsequently the managed connection if
destroy () is called by the Application Server), enter a temporary recovery loop, and
then try to reestablish a new connection.

In the case of outbound interactions (J2CA), each port caches tuples of the following:
s ConnectionFactory

s ConnectionSpec

s Connection

m Interaction

s InteractionSpec

As the BPEL engine typically invokes the port concurrently with any number of
threads, the size of the cache reflect the highest concurrency level at any given time.
The cache can be tuned to automatically expire unused tuples after a configured idle
period (interactions and connection handles are then closed). The cache greatly
improves performance in high load environments, for example, Retek (8 million
transactions every hour).

If just one JCA adapter interaction using the cache throws a ResourceException,
then all members of the cache are closed and released immediately (purged), so new
interactions have to re-create (fresh) members to the cache. The BPEL engine has a
feature known as PartnerLink retry which can be configured for each invoke. Thus, any
JCA adapter invoke or interaction which throws a ResourceException exception
marked as Retryable make the engine retry the Invoke (Database update) which
then repopulate the port cache (if the Database has become available again: typically
immediately the case with Oracle RAC).For non-transactional adapters
(adapterMetadata.supportsLocalTransactionDemarcation() == false),
such as File adapter, the J2CA connection cache contains only one member. Thus all
threads coming through multiplex over the same CCI Connection handle.

The JCA connection cache can be enabled or configured explicitly by using the
following bpel . xml partnerlink properties:

<property name="useJCAConnectionPool">true</property>
Generally, this property is derived from the declared transactional support of the

adapter. For example, the File adapter does not use this connection pool because it is
multi thread safe, but that can be overridden through the following property:

<property name="maxSizeJCAConnectionPool">500</property>

If the property mentioned in the preceding example is not specified, then the size of
the connection pool is assumed to be unbounded. This applies for each partnerlink.
<property name="lruConnectionMaxIdleAge">50000</property>

The maximum age of idle connections in the pool is important because some type of

connections hold on to expensive external resources, for example DB shadow
processes which is measured in ms, as shown in the following example:

property name="lruConnectionCheckInterval">10000</property>

Finally, the property mentioned in the preceding example determines how frequently
the connection pool should be scanned for idle connections, also measured in ms.
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The following is a code snippet of the composite.xml file for an inbound polling
receive operation (referred to as service in the 11g release):

<service name="poll" ui:wsdlLocation="poll.wsdl">

<interface.wsdl
interface="http://xmlns.oracle.com/pcbpel /adapter/db/DBRetriesApplication/
XARollback/poll%2F#wsdl.interface (poll_ptt)"
(http://xmlns.oracle.com/pcbpel/adapter/db/DBRetriesApplication/XARollback/poll%$2F
#wsdl.interface%28poll_ptt%29) />

<binding.jca config="poll_db.jca"/>
</service>

Note how the composite.xml file links the WSDL interface (the interface.wsdl
file), the name of the component which is handling the request (the binding. jca
file), and the binding information required to invoke a particular call (the config
file). Hence the JCA Binding Component is registered in SCA as the implementation of
the binding. jca file (others include binding.ejb and binding. java), while in
the 10.1.3 release it was registered as a WSIF provider.

In the current release the <binding. jca> element is in the composite.xml file,
which explicitly indicates that the JCA Binding Component is handling the invoke
activity. Whereas in the 10.1.3 release you had to look at the concrete binding in the
WSDL to see whether it was an adapter invoke or not, as shown in the following
example:

<binding name="invokeService_binding" type="tns:invokeService_ptt">
<jca:binding />

<operation name="merge">

<jca:operation>

3.2.3.6 Use Case: Integration with Oracle BPEL Process Manager
From the Partner Link dialog in Oracle BPEL PM, shown in Figure 3-5, you can access
the adapters that are provided with Oracle BPEL PM.

Figure 3-5 Partner Link dialog box
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Click the Define Service icon, shown in Figure 36, to access the Configure Service or
Adapter dialog.
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Figure 3—-6 Defining an Adapter

WSDL Settings

1 JISY [§ ®
Define Adapker Service

This dialog enables you to configure the types of adapters shown in Figure 3-7 for use
with Oracle BPEL processes.

Figure 3-7 Adapter Types
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When you select an adapter type (Oracle AQ Adapter in this example), and then click
OK, the Adapter Configuration Wizard - Welcome page appears, as shown in
Figure 3-8.

Figure 3-8 The Adapter Configuration Wizard- Welcome Page

é- Adapter Configuration Wizard - Step 1 of 4

Welcome

Welcome to the Adapter Configuration Wizard

This wizard helps vou create a service using the File Adapter. You will be asked to specify configuration parameters
and define an operation For the service,

[ Skip this Page Next Time:

Click Next, and the Service Name page appears, as shown in Figure 3-9. You are
prompted to enter a name for the service.
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For this example, AQ Adapter is selected, as shown in Figure 3-7. When the wizard
completes, a WSDL file by this service name appears in the Application Navigator for
the BPEL process (for this example, named DequeueDemo . wsdl). This file includes
the adapter configuration settings you specify with this wizard. Other configuration
files (such as header properties and files specific to the adapter) are also created and
displayed in the Application Navigator.

Figure 3-9 The Adapter Configuration Wizard- Service Name Page

é- Adapter Configuration Wizard - Step 2 of 7

Service Name
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Service Type: ACQ Adapker
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The Adapter Configuration Wizard windows that appear after the Service Name
window are based on the adapter type you selected. These configuration windows and
the information you must provide are described in later chapters of this guide.

3.2.4 Oracle SOA Composite Integration with Adapters
Oracle JCA Adapters can be integrated with Oracle SOA Suite.

This section includes the following:
s Section 3.2.4.1, "Oracle SOA Composite Overview"
= Section 3.2.4.2, "Adapters Integration With Oracle SOA Composite”

3.2.4.1 Oracle SOA Composite Overview

An SOA composite application is an assembly of services, service components,
references, and wires designed and deployed to meet a business need.

SOA provides an enterprise architecture that supports building connected enterprise
applications. SOA facilitates the development of enterprise applications as modular
business web services that can be easily integrated and reused, creating a truly flexible,
adaptable IT infrastructure.
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3.2.4.2 Adapters Integration With Oracle SOA Composite

A composite is an assembly of services, service components, wires, and references
designed and deployed in a single application. The composite processes the
information described in the messages.

For example, a composite includes an inbound service binding component (an
inbound adapter), a BPEL process service component, and an outbound reference
binding component (an outbound adapter). The details of this composite are stored in
the composite.xml file.

An Oracle SOA composite typically comprises the following parts:

Binding Components

The binding component establishes the connectivity between a SOA composite
and the external world. There are two types of binding components:

- Service Binding Components

Provide the outside world with an entry point to the SOA composite
application. The WSDL file of the service informs external applications of its
capabilities. These capabilities are used for contacting the SOA composite
application components. The binding connectivity of the service describes the
protocols that can communicate with the service, for example, Oracle JCA
adapter.

—  Reference Binding Components

Enable messages to be sent from the SOA composite application to external
services in the outside world.

The Oracle SOA Suite provides web Services, such as Oracle JCA adapters for
integrating services and references with technologies (for example, databases, file
systems, FTP servers, messaging: JMS, IBM WebSphere MQ), and so on) and
applications (Oracle E-Business Suite, PeopleSoft, and so on). This includes Oracle
AQ Adapter, Oracle Database Adapter, Oracle File Adapter, Oracle FTP Adapter,
Oracle JMS Adapter, Oracle MQ Series Adapter, and Oracle Socket Adapter.

Service Infrastructure

Provides internal message transport. For example, receives the message from an
inbound adapter and posts the message for processing to the BPEL process service
engine.

Service Engines (containers hosting service components)

Host the business logic or processing rules of the service components. Each service
component has its own service engine. For example, an Oracle BPEL process
engine or an Oracle Mediator Component.

For more information about adapter integration with service engines, see
Section 3.2, "Adapter Integration with Oracle Fusion Middleware."

UDDI and MDS

The MDS (Metadata Service) repository stores descriptions of available services.
The UDDI advertises these services and enables discovery and dynamic binding at
run time.

SOA Archive: Composite

The deployment unit that describes the composite application.
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A composite is an assembly of services (for example, inbound adapters), service
components, wires, and references (for example, outbound adapters) designed and
deployed in a single application. The composite processes the information described in
the messages. A composite.xml file is automatically created when you create a SOA
project. This file describes the entire composite assembly of services, service
components, references, and wires. The composite.xml file describes the entire SOA
composite.

The following is a sample composite.xml file:

Composite.xml (JCA Bindings)<?xml version="1.0" encoding="UTF-8" ?>
<!-- Generated by Oracle SOA Modeler version 1.0 at [2/23/09 3:02 PM]. -->
<composite name="MediatorFlatStructure"
revision="1.0"
label="2009-02-23_15-02-00_374"
mode="active"
state="on"
xmlns="http://xmlns.oracle.com/sca/1.0"
xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
xmlns:wsp="http://schemas.xmlsoap.org/ws/2004/09/policy"
xmlns:orawsp="http://schemas.oracle.com/ws/2006/01/policy"
xmlns:ui="http://xmlns.oracle.com/soa/designer/">
<import
namespace="http://xmlns.oracle.com/pcbpel/adapter/file/SOA-FlatStructure/MediatorF
latStructure/MedFlatIn%2F" location="MedFlatIn.wsdl" importType="wsdl"/>
<import
namespace="http://xmlns.oracle.com/pcbpel/adapter/file/SOA-FlatStructure/MediatorF
latStructure/MedFlatOut%2F" location="MedFlatOut.wsdl" importType="wsdl"/>
<service name="MedFlatIn" ui:wsdlLocation="MedFlatIn.wsdl">
<interface.wsdl
interface="http://xmlns.oracle.com/pcbpel /adapter/file/SOA-FlatStructure/MediatorF
latStructure/MedFlatIn%2F#wsdl.interface (Read_ptt)"/>
<binding.jca config="MedFlatIn_file.jca"/>
</service>
<component name="MediatorFlat">
<implementation.mediator src="MediatorFlat.mplan"/>
</component>
<reference name="MedFlatOut" ui:wsdlLocation="MedFlatOut.wsdl">
<interface.wsdl
interface="http://xmlns.oracle.com/pcbpel/adapter/file/SOA-FlatStructure/MediatorF
latStructure/MedFlatOut%2F#wsdl. interface (Write_ptt)"/>
<binding.jca config="MedFlatOut_file.jca"/>
</reference>
<wire>
<source.uri>MedFlatIn</source.uri>
<target.uri>MediatorFlat/MediatorFlat</target.uri>
</wire>
<wire>
<gsource.uri>MediatorFlat/MedFlatOut</source.uri>
<target.uri>MedFlatOut</target.uri>
</wire>
</composite>
For more information about Oracle SOA composite and its integration with various
service engines, see Oracle Fusion Middleware Developer's Guide for Oracle SOA
Suite.
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3.3 Monitoring Oracle JCA Adapters

In Oracle BPEL Process Manager and Oracle Mediator, Oracle JCA adapters such as
File, JMS, and Database, gather and publish statistics for every message they process,
either inbound or outbound. The statistics are broken down into categories and
individual tasks. The following is an example of how statistics are broken down in an
outbound (reference) process:

= Adapter Preprocessing
— DPreparing InteractionSpec
= Adapter Processing
-  Setting up Callable Statement
- Invoking Database
- Parsing Result
= Adapter Postprocessing

The adapter statistics can be viewed in the Fusion Middleware Control Console. The
following are the steps to view the adapter statistics:

1. Navigate to http://servername: portnumber/em.

2. In the SOA folder in the Target Navigation tree (in the extreme left pane), click
soa_infra.

The soa-infra page is displayed.

3. From the SOA Infrastructure menu in the soa-infra page, click Services and
References, as shown in Figure 3-10.

Figure 3—10 Viewing the Adapter Statistics in the Fusion Middleware Control Console
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The SOA Infrastructure Home > Interfaces page is displayed, as shown in
Figure 3-11.
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This page shows a list of all currently active inbound (services) and outbound
adapter interactions (references), and the average execution time for the various
steps each adapter performs.

Figure 3—-11 The SOA Infrastructure Home > Interfaces Page
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Oracle JCA Adapter for Files/FTP

This chapter describes how to use the Oracle File and FTP Adapters, which work with
Oracle BPEL Process Manager and Oracle Mediator. Information on concepts, features,
configuration and use cases for the Oracle File and FIP Adapters is also provided.

This chapter includes the following sections:

= Section 4.1, "Introduction to Oracle File and FTP Adapters"
»  Section 4.2, "Oracle File and FTP Adapters Features"

»  Section 4.3, "Oracle File and FTP Adapter Concepts"

= Section 4.4, "Configuring Oracle File and FTP Adapters"

= Section 4.5, "Oracle File and FTP Adapters Use Cases"

Note: The term Oracle J[CA Adapter for Files/FTP is used for the Oracle
File and FTP Adapters, which are separate adapters with very similar
functionality.

4.1 Introduction to Oracle File and FTP Adapters

Oracle BPEL PM and Mediator include the Oracle File and FTP Adapters. The Oracle
File and FTP Adapters enable a BPEL process or a Mediator to exchange (read and
write) files on local file systems and remote file systems (through use of the file
transfer protocol (FIP)). The file contents can be both XML and non-XML data
formats.

This section includes the following topics:

= Section 4.1.1, "Oracle File and FTP Adapters Architecture”

= Section 4.1.2, "Oracle File and FTP Adapters Integration with Oracle BPEL PM"
= Section 4.1.3, "Oracle File and FTP Adapters Integration with Mediator"

4.1.1 Oracle File and FTP Adapters Architecture

The Oracle File and FITP Adapters are based on JCA 1.5 architecture. JCA provides a
standard architecture for integrating heterogeneous enterprise information systems
(EIS). The JCA Binding Component of the Oracle File and FTP Adapters expose the
underlying JCA interactions as services (WSDL with JCA binding) for Oracle BPEL PM
integration. For details about Oracle JCA Adapter architecture, see Chapter 1,
"Introduction to Oracle JCA Adapters."
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4.1.2 Oracle File and FTP Adapters Integration with Oracle BPEL PM

The Oracle File and FIP Adapters are automatically integrated with Oracle BPEL PM.
When you drag and drop File Adapter for FTP Adapter from the Component Palette
of JDeveloper BPEL Designer, the Adapter Configuration Wizard starts with a
Welcome page, as shown in Figure 4-1.

Figure 4-1 The Adapter Configuration Wizard - Welcome Page
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Welcome

Welcome to the Adapter Configuration Wizard

This wizard helps vou to update an adapter service, On the Following pages you may update the operation
configuration parameters,

[ Skip this Page Mext Time:

This wizard enables you to select and configure the Oracle File and FTP Adapters. The
Adapter Configuration Wizard then prompts you to enter a service name, as shown in

Figure 4-2.
Figure 4-2 The Adapter Configuration Wizard - Service Name Page
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When configuration is complete, a WSDL and JCA file pair is created in the Application
Navigator section of Oracle JDeveloper. (JDeveloper) This JCA file contains the
configuration information you specify in the Adapter Configuration Wizard.

The Operation Type page of the Adapter Configuration Wizard prompts you to select
an operation to perform. Based on your selection, different Adapter Configuration
Wizard pages appear and prompt you for configuration information. Table 4-1 lists the
available operations and provides references to sections that describe the configuration
information you must provide.

Table 4-1 Supported Operations for Oracle BPEL Process Manager

Operation Section
Oracle File Adapter -
= Read File (inbound operation) Section 4.3.1, "Oracle File Adapter Read File
Concepts"
= Write File (outbound operation) Section 4.3.2, "Oracle File Adapter Write File
Concepts"
= Synchronous Read File (outbound  Section 4.3.3, "Oracle File Adapter Synchronous
operation) Read Concepts"
= List Files (outbound operation) Section 4.3.4, "Oracle File Adapter File Listing
Concepts"
Oracle FTP Adapter -
= Get File (inbound operation) Section 4.3.5, "Oracle FTP Adapter Get File
Concepts"
= Put File (outbound operation) Section 4.3.6, "Oracle FTP Adapter Put File
Concepts"
= Synchronous Get File (outbound Section 4.3.7, "Oracle FTP Adapter Synchronous Get
operation) File Concepts"
= List Files (outbound operation) Section 4.3.8, "Oracle FTP Adapter File Listing
Concepts"

For more information about Oracle JCA Adapter integration with Oracle BPEL PM, see
Chapter 1, "Introduction to Oracle JCA Adapters."

4.1.3 Oracle File and FTP Adapters Integration with Mediator

The Oracle File and FTP Adapters are automatically integrated with Mediator. When
you create an Oracle File or FTP Adapter service in JDeveloper Designer, the Adapter
Configuration Wizard is started.

This wizard enables you to select and configure the Oracle File and FTP Adapters.
When configuration is complete, a WSDL, JCA file pair is created in the Application
Navigator section of JDeveloper. This JCA file contains the configuration information
you specify in the Adapter Configuration Wizard.

The Operation Type page of the Adapter Configuration Wizard prompts you to select
an operation to perform. Based on your selection, different Adapter Configuration
Wizard pages appear and prompt you for configuration information. Table 4-2 lists the
available operations and provides references to sections that describe the configuration
information you must provide. For more information about Adapters and Mediator,
see Chapter 1, "Introduction to Oracle JCA Adapters."
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Table 4-2 Supported Operations for Oracle Mediator

Operation

Section

Oracle File Adapter

Read File (inbound operation)

Section 4.3.1, "Oracle File Adapter Read File
Concepts"

Write File (outbound operation)

Section 4.3.2, "Oracle File Adapter Write File
Concepts"

Synchronous Read File (outbound
operation)

Section 4.3.3, "Oracle File Adapter Synchronous
Read Concepts"

List Files (outbound operation)

Section 4.3.4, "Oracle File Adapter File Listing
Concepts"

Oracle FTP Adapter

Get File (inbound operation)

Section 4.3.5, "Oracle FTP Adapter Get File
Concepts"

Put File (outbound operation)

Section 4.3.6, "Oracle FTP Adapter Put File
Concepts"

Synchronous Get File (outbound
operation)

Section 4.3.7, "Oracle FTP Adapter Synchronous Get

File Concepts"

List Files (outbound operation)

Section 4.3.8, "Oracle FTP Adapter File Listing
Concepts"

4.1.4 Oracle File and FTP Adapters Integration with SOA Composite

A composite is an assembly of services, service components (Oracle BPEL PM and

Mediator), wires, and references designed and deployed in a single application. The

composite processes the information described in the messages. The details of the
composite are stored in the composite.xml file. For more information about

integration of the Oracle File and FTP Adapters with SOA composite, see Section 3.2.4,

"Oracle SOA Composite Integration with Adapters.”

4.2 Oracle File and FTP Adapters Features

The Oracle File and FIP Adapters enable you to configure a BPEL process or a

Mediator to interact with local and remote file system directories. This section explains

the following features of the Oracle File and FITP Adapters:

File Formats

FTP Servers

Inbound and Outbound Interactions

File Debatching
File ChunkedRead
File Sorting

Dynamic Outbound Directory and File Name Specification

Security
Nontransactional
Proxy Support

No Payload Support
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= Large Payload Support

»  File-Based Triggers

»s  Pre-Processing and Post-Processing of Files

s Error Handling

s Threading Model

s Performance Tuning

= High Availability

= Multiple Directories

= Append Mode

= Recursive Processing of Files Within Directories in Oracle FTP Adapter

s Securing Enterprise Information System Credentials

Note: For composites with Oracle File and FTP Adapters, which are
designed to consume very large number of concurrent messages, you
must set the number of open files parameter for your operating
system to a larger value. For example, to set the number of open files
parameter to 8192 for Linux, use the ulimit -n 8192 command.

4.2.1 File Formats

The Oracle File and FTP Adapters can read and write the following file formats and
use the adapter translator component at both design time and run time:

s XML (both XSD- and DTD-based)
s Delimited

= Fixed positional

» Binary data

= COBOL Copybook data

The Oracle File and FTP Adapters can also treat file contents as an opaque object and
pass the contents in their original format (without performing translation). The opaque
option handles binary data such as JPGs and GIFs, whose structure cannot be captured
in an XSD or data you do not want to have translated.

The translator enables the Oracle File and FTP Adapters to convert native data in
various formats to XML. The native data can be simple (just a flat structure) or
complex (with parent-child relationships). The translator can handle both XML and
non-XML (native) formats of data.

4.2.2 FTP Servers

Oracle FTP Adapter supports most RFC 959 compliant FTP servers on all platforms. It
also provides a pluggable mechanism that enables Oracle FTP Adapter to support
additional FTP servers. In addition, Oracle FTP Adapter supports FTP over SSL (FTPS)
on Solaris and Linux. Oracle FTP Adapter also supports SFTP (Secure FTP) using SSH
transport.

Note