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About This Document

This document explains how to develop plug-in applications that extend the features
of the business process management (BPM) functionality of WebL ogic Integration.

This document is organized as follows:

Chapter 1, “Introduction to BPM Plug-1n Development,” provides an
introduction to devel oping plug-in applications. Specifically, this chapter offers
an overview of both the BPM Plug-in Manager and plug-in API, explains how
the BPM learns about a deployed plug-in, provides a summary of the main tasks
in the plug-in application development process, and describes the plug-in sample
from which the code examples presented in this document are taken.

Chapter 2, “Plug-In Development Fundamentals,” describes the fundamental
tasks required for plug-in development, including how to import packages and
interfaces, connect to and disconnect from the Plug-in Manager, access the
Plug-in Manager version, and use the plug-in value objects.

Chapter 3, “Defining the Plug-1n Session EJB,” explains how to define the
plug-in session EJB.

Chapter 4, “Defining Plug-In Components,” explains how to define plug-in
components.

Chapter 5, “Using Plug-In Notifications,” explains how to use plug-in
notifications.

Chapter 6, “Processing Plug-In Events,” explains how to process plug-in events.

Chapter 7, “Managing Plug-Ins,” explains how to view, load, and configure
plug-ins.

Chapter 8, “Defining Plug-In Online Help,” explains how to define plug-in
online help.
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m  Chapter 9, “Deploying the Plug-In,” explains how to deploy a plug-in.

m  Chapter 10, “BPM Plug-In Sample,” describes the plug-in sample provided with
BPM in detail.

m  Appendix A, “Plug-In Component Definition Roadmap,” summarizes the steps
required to define each type of plug-in component.

m  Appendix B, “Plug-In Value Object Summary,” describes the BPM plug-in value
objects and their methods.

m Appendix C, “BPM Graphica User Interface Style Sheet,” providesinformation
to help you design custom plug-ins based on Java Swing classes.

What You Need to Know

This document is intended for application devel opers who are interested in creating
custom plug-in applications. It is assumed that the reader is familiar with the
WebL ogic Integration product, Java programming, and XML.

e-docs Web Site

BEA product documentation is available on the BEA corporate Web site. From the
BEA Home page, click on Product Documentation or go directly to the Product
Documentation page at the following URL:

http://e-docs.bea.com
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How to Print the Document

Y ou can print acopy of thisdocument from aWeb browser, onefile at atime, by using
the File—>Print option on your Web browser.

A PDF version of this document is available on the WebL ogic Integration

documentation Home page on the e-docs Web site (and also on the documentation

CD). Y ou can open the PDF in Adobe Acrobat Reader and print the entire document
(or aportion of it) in book format. To accessthe PDFs, open the WebL ogic Integration

documentation Home page, click the PDF files button and select the document you

want to print.

If you do not have the Adobe Acrobat Reader, you can get it for free from the Adobe
Web site at the following URL :

http://www.adobe.com/

Related Information

The following WebL ogic Integration documents contain information that may be

helpful to programmers who are using and interfacing with the WebL ogic Integration
BPM client applications, the Studio and Worklist. These applications have been built
using the BPM component of the WebL ogic Integration API.

Programming BPM Client Applications

Using the WebLogic Integration Sudio

Using the WebLogic Integration Worklist
Learning to Use BPM with WebLogic Integration

BEA WebL ogic Integration API Javadoc

Programming BPM Plug-Ins for WebL ogic Integration
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../dev/index.htm
../studio/index.htm
../worklist/index.htm
../classdocs/index.html
../tutorial/index.htm
http://www.adobe.com
http://e-docs.bea.com

For general information about Javaapplications, go to the Sun Microsystems, Inc. Java
Web site at the following URL:

http://java.sun.com/

For general information about XML and XML parsers, go to the O’ Reilly &
Associates, Inc. XML.com Web site at the following URL:

http://www.xml.com/

Contact Us!

Y our feedback on the WebL ogic Integration documentation is important to us. Send
us e-mail at docsupport@bea.com if you have questions or comments. Y our
comments will be reviewed directly by the BEA professionals who create and update
the WebL ogic Integration documentation.

In your e-mail message, please indicate that you are using the documentation for the
WebL ogic Integration 2.1 release.

If you have any questions about this version of WebL ogic Integration, or if you have
problems installing and running WebL ogic Integration, contact BEA Customer
Support through BEA WebSupport at www.bea.com. Y ou can also contact Customer
Support by using the contact information provided on the Customer Support Card,
which isincluded in the product package.

When contacting Customer Support, be prepared to provide the following information:
m Your name, e-mail address, phone number, and fax number

m  Your company name and company address

m Your machine type and authorization codes

m  Thename and version of the product you are using

m A description of the problem and the content of pertinent error messages
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Documentation Conventions

The following documentation conventions are used throughout this document.

Convention

Iltem

boldface text

Indicates terms defined in the glossary.

Ctrl+Tab Indicates that you must press two or more keys simultaneously.
italics Indicates emphasis or book titles.
monospace Indicates code samples, commands and their options, data structures and
text their members, data types, directories, and file names and their extensions.
Monospace text also indicates text that you must enter from the keyboard.
Examples:
#include <iostream.h> void main ( ) the pointer psz
chmod u+w *
\tux\data\ap
.doc
tux.doc
BITMAP
float
monospace Identifies significant wordsin code.
boldface Example:
text
void commit ( )
monospace Identifies variables in code.
italic Example:
text \
String expr
UPPERCASE Indicates device names, environment variables, and logica operators.
TEXT Examples:
LPT1
SIGNON
OR
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Convention

ltem

{

}

Indicates a set of choicesin a syntax line. The braces themselves should
never be typed.

Indicates optiona itemsin a syntax line. The brackets themselves should
never be typed.

Example:

buildobjclient [-v] [-0 name ] [-f file-list]...
[-1 file-list]...

Separates mutually exclusive choicesin asyntax line. The symbol itself
should never be typed.

I ndicates one of the following in acommand line:

m  That an argument can be repeated several timesin acommand line

m  That the statement omits additional optiona arguments

m  That you can enter additional parameters, values, or other information
The ellipsisitself should never be typed.

Example:

buildobjclient [-v] [-0 name ] [-f file-list]...
[-1 file-list]...

I ndi cates the omission of items from a code example or from a syntax line.
The vertical dlipsisitself should never be typed.
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CHAPTER

1 Introduction to BPM
Plug-In Development

Thissection provides an introduction to business process management (BPM) plug-ins
and their development. It includes the following topics:

m What IsaPlug-In?

m How BPM Supports Plug-1n Development
m How BPM Discovers a Deployed Plug-In
m BPM Plug-In Development Tasks

m BPM Plug-In Sample

What Is a Plug-In?

A plug-in consists of a set of run-time |oadable Java classes that extends the business
process management (BPM) features and functionality of WebL ogic Integration.

Using plug-ins, you can modify the design or run-time behavior of the following BPM
workflow components:

= Start, Event, and Done nodes
m  Task actions

m Properties of workflow templates and template definitions

Programming BPM Plug-Ins for WebL ogic Integration 1-1
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m  Functions

m  Messagetypes
m Variabletypes

For example, you may want to trigger the execution of a business process by sending
an e-mail message or other nonXML event, rather than by using any of the standard
Start node trigger methods available to you with the WebL ogic Integration Studio.

Y ou can accomplish this by designing a plug-in that extends the behavior of the Start
node to include support for this new nonXML trigger.

The following figure provides an example of a plug-in that modifies the design and
run-time behavior of a Start node. It illustrates the plug-in-defined areas of the Start
Properties dial og box.

Figure1-1 Plug-In Example: Start Node

|

Description

.....

© Timed © Manual © Callpd = Event |[Stari Onder =

Start Order Process

This customized Stact Node activates new order
pEOCEIIing fEOB & TEXT message.

Start Node
Plug-In

Start Crganization
COBwress” >

™ Use workfaw expression

variahies | acsans | Nes | totes |
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How BPM Supports Plug-In Development

In this example:

m The Start Properties dialog box lists the Start Order event as a potential trigger
on the Event pull-down menu, and displays the event information defined by the
plug-in in the center of the dialog box when the event is selected. This behavior
shows how the design of the Start node has been customized.

m At run-time, the Start Order event may trigger the workflow to start. This
functionality shows how the run-time behavior of the Start node has been
customi zed.

Note: For more information about the Start node plug-in illustrated in the previous
figure, see “BPM Plug-In Sample” on page 10-1.

How BPM Supports Plug-In Development

In addition to the standard framework for designing, executing, and monitoring
business processes, WebL ogic | ntegration supports a plug-in framework for BPM
functionality, enabling you to create plug-insthat customize the existing software, and
achieve powerful and seamless integration with other products and technologies.

The following figureillustrates the BPM plug-in framework within the overall BPM
architecture.
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Figure1-2 BPM Plug-In Framework
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Note the following in this figure:

m BEA WebL ogic Server manages the deployment of the BPM and plug-in EJBs.

To make the plug-in available to BPM users, you simply deploy the plug-in as a
session EJB on WebL ogic Server. No additional installation is required on the
WebL ogic Integration process engine or BPM client.

The plug-in must be deployed as part of the WL application by editing the
config.xml file. For more information about deploying a plug-in, see
“Deploying the Plug-In" on page 9-1.

The BPM Plug-in Manager stores plug-in configuration information in the
WebL ogic Integration database.

An external application interacts with the process engine via an XML event or
nonXML event. NonXML events are supported via the plug-in framework.

The Event Processor manages both XML and nonXML events. For more
information about plug-in event handling, see “Processing Plug-In Events’ on

page 6-1.
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How BPM Supports Plug-In Development

m  The main components of the plug-in framework include:
e Plug-in Manager, which supports the management of plug-ins
e Plug-in API, which supports the design and devel opment of plug-ins

The following sections describe these two components.

For additional information about the role of the process engine, see “WebL ogic
Integration Process Enging” in “Business Process Management API Development” in
Programming BPM Client Applications.

Plug-In Manager

The Plug-in Manager is a dedicated part of the WebL ogic Integration process engine
that supports the configuration, design, and run-time management of plug-ins, as
shown in the following figure.

Figure1-3 Plug-In Manager

WebLogic Integration Process Engine

Sivalo Client
—_—
Configuration /= . e
addesign o |« B
management =
AFlor
subform i

Plug-I
e

Run-time
M an ag ement

The Plug-in Manager oversees the loaded plug-ins and their interactions with the
WebL ogic Integration process engine and BPM clients, and routes all plug-in related
requests.
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1 introduction to BPM Plug-In Development

For example, a subset of the configuration and design responsibilities of the Plug-in
Manager includes:

Supporting the import and export of workflows containing plug-in-specific
content.

Managing the simultaneous loading of multiple plug-ins.

Enabling the BPM expression evaluator to interpret incoming plug-in datain any
format, using common expression grammar.

Enforcing the dependencies between templates and template definitions, and
plug-ins, and handling cases in which the prerequisite plug-ins are not available.

Enforcing strict type checking during the definition of a business operation that
uses plug-in-defined variable types.

Providing a generic message-handling facility that enables workflows to respond
to an unlimited variety of message-handling data formats and sources.

For example, asubset of the run-time responsibilities of the Plug-in Manager includes:

Enabling the plug-in to store and retrieve plug-in-specific workflow instance
data.

Preventing the instantiation of aworkflow when arequired plug-in is not loaded.

Supports custom license checking during initialization.

When designing plug-ins, you access the management features of the Plug-in Manager
using the following session EJBs:

com.bea.wlpi.server.plugin.PluginManager

com.bea.wlpi.server.plugin.PluginManagerCfg

These EJBs are part of the plug-in API described in the next section.
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How BPM Supports Plug-In Development

Plug-In API

The BPM API provides support for configuration, design, and run-time interactions
between the process engine and a deployed plug-in.

The plug-in API consists of two session EJBs, a set of run-time management classes,
and one package, as described in the following table.

Table 1-1 BPM Plug-In APl Components

Component

Description

com.bea.wlpi.server.
plugin.PluginManager

Stateless session EJB providing run-time management of
plug-ins during workflow execution:

m  Provides meta-data about the deployed plug-ins

m  Enables accessto plug-in design and run-time
components

m  Handles event notifications to and from plug-ins

com.bea.wlpi.server.
plugin.PluginManager
Cfg

Stateless session EJB providing configuration and design
management of plug-ins:
m  Maintains plug-in configuration information

m  Manages the plug-in framework cluster-wide state
transitions

m  Maintainsalist of plug-insthat are registered for the
system event notifications

com.bea.wlpi.server.
plugin.*

Classes providing run-time management of plug-ins during
workflow execution.

com.bea.wlpi.common.
plugin

Package providing client and process engine functions,
including value object classes.

All members of this package are serializable to allow for
exchanges between the client and process engine.

Note: For acomplete description of the BPM API, see Programming BPM Client
Applications or the BEA WebLogic Integration Javadoc.
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How BPM Discovers a Deployed Plug-In

To make the plug-in available to BPM users, you simply package and deploy it asa
session EJB on WebL ogic Server.

If no additional installation is required on the process engine or BPM client, how does
BPM discover a deployed plug-in and itsimplementation details? The plug-in is
responsible for providing the functionality that enables BPM to:

m Detect the plug-in
m  Manage lifecycle tasks and cache information about the plug-in

m Access the plug-in implementation to read, display, and save the plug-in within
the design client

m Execute the plug-in at run time

Detecting the Plug-In

At startup, the process engine detects the plug-in via JINDI based on the plug-in’s
com.bea.wlpi.server.plugin.PluginHome home interface. All pI ug-in beans
must use the Plugintome astheir home interface.

For more information about the P1uginHome interface, see “Plug-1n Home Interface”
on page 3-5.

Managing Lifecycle Tasks

Once the plug-in is detected, the Plug-in Manager performs the following tasks:
m Initializes the plug-insusing the init () method.

The plug-in can be initialized only once during its lifecycle.
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m  Getsinformation about the plug-in, including configuration and dependency
information, using the following methods:

e getPluginInfo () - gets basic information about the plug-in

® getPluginConfiguration() - getsdefault configuration information for
the plug-in
You can subsequently set the configuration information using the
setConfiguration () method, as described in “Managing Plug-Ins’ on
page 7-1.

® getDependencies () - gets dependencies for the plug-in

The Plug-in Manager ensures that all dependencies are loaded before loading
the plug-in.

m Loadsor unloads plug-ins, using the 1oad () or unload () methods,
respectively, based on their configuration.

The plug-in is available only after it is loaded. When the plug-in is loaded, the
Plug-in Manager callsthe get P1uginCapabilitiesInfo () method to get
detailed plug-in information, and the plug-in can register for notification
messages, as described in “Using Plug-In Notifications’ on page 5-1. At this
time, al plug-in classes become visible to the BPM client.

m At shutdown, unloads and deinitializes al deployed plug-ins, using the
unload() and exit () methods, respectively.

The plug-in can be deinitialized only once during itslifecycle.

Each of the lifecycle methods listed in the previous list are remote interface methods
that must be implemented by the plug-in bean. For more information, see “Plug-In
Remote Interface” on page 3-6.
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Accessing the Plug-In Implementation (Object
Manufacturing)

SamplePlugin:

The plug-in must implement the following classes for each component to define its
functionality to the design client:

m Plug-in panel classto define the plug-in GUI component that is displayed in the
design client. For more information, see “ Displaying the Plug-1n GUI
Component” on page 4-22.

m Plug-in datainterface to read and save plug-in data. For more information, see
“Reading and Saving Plug-In Data” on page 4-9.

Because no additional installation isrequired on the BPM design client (for example,
the Studio), thedesign client hasno knowledge of the concrete classes that the plug-in
defines. It isthe responsibility of the plug-in to manufacture, upon request, instances
of its defined classes. This process is called object manufacturing. To support object
manufacturing the plug-in must implement the getobject () remote interface
method, as described in “Object Manufacturing Method” on page 3-13.

The design client uses the value objects, obtained and cached by the Plug-in Manager
at startup, to retrieve the plug-in Java class names based on the plug-in component
name and ID, and subsequently initiate object manufacturing based on the returned
values.

For example, in the figure “ Plug-1n Example: Start Node” on page 1-2, when a user
selects the Start Order event as the Start node trigger, the Plug-in Manager obtains an
instance of the plug-in panel class, startNodePanel, from the plug-in using object
manufacturing, and returnsthe datato the Studio client. The Studio client subsequently
displaysthe plug-in GUI component in the Start Properties dialog box, and a message
similar to the following appearsin the log file:

getObject called with class name com.bea.wlpi.tour.po.plugin.StartNodePanel
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Executing the Plug-In at Run Time (Context Passing)

To define plug-in execution characteristics, you must implement a run-time interface
for the plug-in component. At run time, the plug-in communi cates with the process
engine and client using a process called context passing: the Plug-in Manager obtains
an instance of the plug-in component run-time interface and passes the context to it.

Each context interface provides restricted access to the Plug-in Manager, enabling the
plug-in to execute and manage its own application logic, and introduce the plug-in
instance datainto the BPM run-time environment.

For more information about implementing the run-time interface, see “ Executing the
Plug-In" on page 4-56. For more information about implementing context interfaces,
see “Using Plug-In Run-Time Contexts’ on page 4-92.

BPM Plug-In Development Tasks

Step 1:

To develop a BPM plug-in, you need to first create a session EJB that defines the
required plug-in classes and interfaces, and then package and deploy the session EJB
on WebL ogic Server.

The following steps outline the BPM plug-in development tasks in more detail.

Note: Inaddition to accomplishing the steps outlined below, you should a so review
the plug-in devel opment fundamentals described in “Plug-1n Development
Fundamentals’ on page 2-1.

| dentify design-time and run-time customization requirements.

Keep in mind that you can modify the design and run-time behavior of the following
workflow components using plug-ins:

m  Sart, Event, and Done nodes
m Properties of the workflow templates and template definitions
m Task actions

m  Functions
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Step 2:

Step 3:

Message types
Variable types

The plug-in sample provides a set of plug-in classes that represent common plug-in
scenarios. For more information, see “BPM Plug-In Sample” on page 1-13.

Define the plug-in session EJB:

1.

Implement the javax.ejb.SessionBean interface methods, including:

ejbActivate ()

ejbPassivate()

ejbRemove ()

setSessionContext (SessionContext ctx)

Implement the com.bea.wlpi.server.plugin.PluginHome home interface
ejbCreate () method.

The home interface has been defined for you by the BPM plug-in framework via
the com.bea .wlpi.server.plugin.PluginHome interface. The BPM home
interface is described in detail in “Plug-In Home Interface” on page 3-5.

Note: At thistime, you can set up a custom plug-inicon for the Studio interface
view when implementing the ejbcreate () method, as described in the
table “Home Interface Method” on page 3-5.

Implement the com.bea.wlpi.server.plugin.Plugin remoteinterface
methods.

The remote interface has been defined for you by the BPM plug-in framework
viathe com.bea.wlpi.server.plugin.Plugin interface. The BPM remote
interface is described in detail in “Plug-1n Remote Interface” on page 3-6.

Note: At thistime, you must define the plug-in component value objects, and
customize the action tree (if defining aplug-in action) when implementing
the getPluginCapabilitiesInfo () method, as described in the table
“Remote Interface Plug-1n Information Methods” on page 3-10.

This step is described in detail in “Defining the Plug-1n Session EJB” on page 3-1.

Define the plug-in component:

1.

Implement the plug-in data interface to define the methods used for reading and
saving the plug-in data.
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BPM Plug-In Sample

Step 4:

Step 5:

Step 6:

Step 7:

Step 8:

2. Definethe plug-in panel class to display the plug-in GUI component within the
design client.

3. Definethe plug-in run-time component class to define the run-time execution
characteristics.

Thisstep is described in detail in “ Defining Plug-In Components’ on page 4-1.

Set up notification management.

Thisstep is described in detail in “Using Plug-In Notifications” on page 5-1.
Implement and register an event handler to process incoming plug-in events.
Thisstep is described in detail in “Processing Plug-1n Events” on page 6-1.

Manage the plug-in, customizing the plug-in configuration requirements, if desired.
Thisstep is described in detail in “Managing Plug-Ins’ on page 7-1.

Develop context-sensitive online help for the plug-in.

Thisstep is described in detail in “Defining Plug-In Online Help” on page 8-1.
Package all plug-in Java classesin EJB JAR and WAR files, and deploy the plug-in.

Thisstep is described in detail in “ Deploying the Plug-1n" on page 9-1.

BPM Plug-In Sample

The BPM plug-in sample provides a set of plug-in classes that represent common
plug-in scenarios, and is provided with the software. The sample includes two
workflow templates, Plug-in Order Processing and Plug-in Order Fulfillment, which
arestored inthe wnL.I_HOME/samples/bpm _api/plugin/sample_plug_in.jar file.

Note: The plug-in sampleisloosely based on a generic Web-based sales order
scenario that is described in detail in “Introduction to WebL ogic Integration
and the Example Workflows” in Learning to Use BPM with WebL ogic
Integration.
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The following figure shows the plug-in sample workflow templates and identifies the
plug-ins that have been added.

Figure 1-4 Plug-In Sample Workflow Templates

Main Workflow: Plug-In Order Processing
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The previous example illustrates the following:

m The Plug-in Order Processing workflow template includes three plug-in
components from the sample plug-in: a Start node that istriggered by a
plug-in-defined event, atask action that simulates an inventory check, and an
Event node that blocks until an order confirmation message is received.

m  The Plug-in Order Fulfillment workflow template includes two plug-in
components from the sample plug-in: a function that calculates the total price of
an order and atask action that generates an event message to trigger the Confirm
Order event.

Note: The Order Processing Trigger workflow template provided as part of the
generic example (described in Learning to Use BPM with WebLogic
Integration) is not used by the plug-in. Instead, the Plug-in Order Processing
workflow template istriggered via a plug-in-defined XML event.

Excerptsfrom the plug-in sample areincluded throughout thisdocument. For compl ete
information about the BPM plug-in sample and itsdirectory structure, and instructions
for importing and running the sample, see “BPM Plug-1n Sample” on page 10-1. For
more information on the generic Web-based sal es order scenario, see Learning to Use
BPM with WebL ogic Integration.

Note: Inthe previous figure, the following custom icon is shown in the upper-right
corner of the Start and Event nodes to indicate that they contain customized
plug-in properties.

Plugir

| cons such as thisare displayed when the Studio interface view isenabled. For
information about how to enable the interface view, see “Using the Studio
Interface” in Using the WebL ogic Integration Sudio.

To specify a custom plug-in icon when creating a remote plug-in object

interface, seethe create () method description in “ Plug-In Home I nterface”
on page 3-5.
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CHAPTER

2

Plug-In Development
Fundamentals

This section describes the fundamental tasks required for plug-in development. It
includes the following topics:

Importing Packages and Interfaces
Connecting to the Plug-In Manager
Getting the Plug-In Framework Version
Using Plug-1n Value Objects

Disconnecting from the Plug-1n Manager

Y ou may also want to review the following chaptersin Programming BPM Client
Applications:

Accessing Process Engine Information - explains how to obtain information
about the WebL ogi ¢ Integration process engine

Establishing IMS Connections - explains how to establish a connection to
WebL ogic Java Messaging Service (JMS)

Understanding the BPM Transaction Model - explains how transactions are
handled in BPM applications
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2 Plug-In Development Fundamentals

Importing Packages and Interfaces

Import the BPM packages and interfaces, and general Java packages, as desired.

Review “Importing Packages and Interfaces’ in Programming BPM Client
Applications for a description of the packages and interfaces that you may import,
including the following which are used for plug-in management:

B com.bea.wlpi.server.plugin.PluginManager interface
B com.bea.wlpi.server.plugin.PluginManagerCfg interface

B com.bea.wlpi.common.plugin package

Connecting to the Plug-In Manager

To connect to the BPM Plug-in Manager, use the P1uginManager and/or
PluginManagerCfg Session EJBs.

Aswith any EJB, to access the PluginManager and/or PluginManagerCfg EJBS,
you must use the home and remote interfaces. To do so, perform the following steps:

1. Look up asession EJB home interface in INDI.
2. Create aremote session object (EJBobject) using the home interface.

Review “Connecting to the Process Engine” in Programming BPM Client
Applications for a description of how to access APl session EJBs (in this case the
PluginManager and PluginManagerCfg EJBS).

Thefollowing code listing is an excerpt from the plug-in sample that shows how to
connect to the Plug-in Manager through the following two-step procedure:

1. Createaninitial context and usethe INDI context 1ookup () method to accessthe
session EJB home interface.

2. Create aremote session object using the home interface.
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Connecting to the Plug-In Manager

This excerpt istaken from the samplePluginBean. java filein the
WLI_HOME/samples/bpm_api/plugin/src/com/bea/wlpi/tour/po/plugin
directory. Notable lines of code are shown in bold.

Note: For more information about the initial context, see the
javax.naming.InitialContext () Javadoc.

Listing 2-1 Connecting to the Plug-In Manager

private final static String PLUGIN MANAGER CFG_HOME =

"java:comp/env/ejb/PluginManagerCfg";

private PluginManagerCfg getPluginManagerCfg() throws PluginException ({

PluginManagerCfg pm = null;
InitialContext ie = null;

try {
ic = new InitialContext();

PluginManagerCfgHome pmHome =
(PluginManagerCfgHome) ic.lookup (PLUGIN MANAGER_CFG_HOME) ;

pm = pmHome.create();
} catch (Exception e) {
e.printStackTrace () ;

throw new PluginException (SamplePluginConstants.PLUGIN_NAME,
"Unable to get PluginManagerCfg") ;
} finally {
try {
ic.close();
} catch (Exception e) {
}

return pm;

For more information about the plug-in sample, see “BPM Plug-In Sample” on page
10-1.
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Getting the Plug-In Framework Version

To get the plug-in framework version, use one of the following methods:

public com.bea.wlpi.common.VersionInfo
com.bea.wlpi.server.plugin.PluginManager.getFrameworkVersion (
) throws java.rmi.RemoteException

public com.bea.wlpi.common.VersionInfo
com.bea.wlpi.common.plugin.PluginInfo.getPluginFrameworkVersion (
) throws java.rmi.RemoteException

These methods return the Plug-in Manager version asa
com.bea.wlpi.common.VersionInfo object. To obtain information about the
version, usethe versionInfo object methods described in “Versioninfo Object” in
“Vaue Object Summary” in Programming BPM Client Applications.

For example, the following code gets the Plug-in Manager version using the
PluginManager Object method and savesit to the version object. In the examples,
pm represents the EJBob;j ect reference to the p1uginManager EJB:

VersionInfo version = pm.getFrameworkVersion() ;

For more information about the get Frameworkversion () method, see the
com.bea.wlpi.server.plugin.PluginManager Javadoc. For more information
about the getPluginFrameworkversion () method, seethe
com.bea.wlpi.common.plugin.PluginInfo Javadoc.

Using Plug-In Value Objects

2-4

Thecom.bea.wlpi.common.plugin package providesInfo classes, or value objects,
for obtaining plug-in object data at both definition time and run time. Using plug-in
value objects, the process engine and BPM client applications request plug-in object
data for a specified locale, enabling the plug-in to localize display strings and other
resources appropriately.

Value objects play an important role in object manufacturing. Specifically, the BPM
design client uses value objects:
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Using Plug-In Value Objects

1. Toretrieve, based on the plug-in component name and ID, the names of the Java
classes included in the plug-in.

2. To initiate object manufacturing, based on the returned values, to obtain an
instance of the defined classes.

For more information about object manufacturing, see “Accessing the Plug-1n
Implementation (Object Manufacturing)” on page 1-10.

The following table lists the value objects that can be used to create and use plug-in

object data.

Table 2-1 Plug-In Value Objects

Usethisvalue object . . .

Toaccessplug-in . ..

com.bea.wlpi.common.

plugin.

ActionCategoryInfo

Action or action category information.

com.bea.wlpi.common.plugin.ActionInfo Action information.
com.bea.wlpi.common.plugin.CategoryInfo Action category information.
com.bea.wlpi.common.plugin.ConfigurationData Configuration data.
com.bea.wlpi.common.plugin.ConfigurationInfo Configuration information.
com.bea.wlpi.common.plugin.DoneInfo Done node information.
com.bea.wlpi.common.plugin.EventHandlerInfo Event handler information.
com.bea.wlpi.common.plugin.EventInfo Event node information.
com.bea.wlpi.common.plugin.FieldInfo Message type information.
com.bea.wlpi.common.plugin.FunctionInfo Evaluator function information.
com.bea.wlpi.common.plugin.HelpSetInfo Online help information.
com.bea.wlpi.common.plugin.InfoObject Abstract base class for all plug-in value
objects.
com.bea.wlpi.common.plugin.PluginCapabilitiesInf Capabilitiesinformation.
o
com.bea.wlpi.common.plugin.PluginDependency Dependency information.
com.bea.wlpi.common.plugin.PluginInfo Basic plug-in information.
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2 Plug-In Development Fundamentals

Table 2-1 Plug-In Value Objects (Continued)

Usethisvalueobject . .. Toaccessplug-in . ..

com.bea.wlpi

.common.plugin.StartInfo Start node information.

com.bea.wlpi.

common.plugin.TemplateDefinitionPro Template definition properties

pertiesInfo information.
com.bea.wlpi.common.plugin.TemplateNodeInfo Template node (Done and Start)
information.

com.bea.wlpi
o

.common.plugin.TemplatePropertiesInf Template propertiesinformation.

com.bea.wlpi.

common .plugin.VariableTypeInfo Variable type information.

The following sections explain how to create and use value objects.

For more information about the value object constructors and the associated get and
set methods, see“ Plug-In Vaue Object Summary” on page B-1. For alist of common
characteristics shared by value objects, and an explanation of how to sort them, see
“Using Vaue Objects’ in Programming BPM Client Applications.

Defining Plug-In Value Objects

To define the plug-in value object, use the associated constructor. For each of the
plug-in value objects described in the table “Plug-1n Vaue Objects’ on page 2-5, one
or more constructors for creating object data are provided. The constructors for
creating val ue objects are described in “Plug-In Value Object Summary” on page B-1.

Y ou must pass the plug-in value objects for each of the plug-in components when
defining the com.bea . wlpi .common.plugin.PluginCapabilitiesInfo object.
For details, see the description of the get P1uginCapabilitiesInfo () method, in
the table “Remote Interface Plug-In Information M ethods’ on page 3-10.

When creating a value object, you must specify:
m Plug-in ID, which must be unique for the plug-in and object type.

m Description of the plug-in features.
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Using Plug-In Value Objects

m  Globally unique interna identifier, formed by appending one or more
dot-separated strings to the vendor reverse-DNS name (for example,

com.somedomain. someproduct .myp 1ugin).

m Array containing the Java class names associated with the plug-in. The design
client can retrieve this information using the plug-in name and I1D, as described
in “Getting and Setting Object Data” on page 2-8. Subsequently, the design
client can initiate object manufacturing to access the implementation classes. For
more information about object manufacturing, see “ Accessing the Plug-In
Implementation (Object Manufacturing)” on page 1-10.

m  Theicon used by the WebL ogic Integration Studio to represent the plug-in when
the interface view is enabled. Custom icons can be defined when you implement
the home interface ejbcreate () method, as described in “Plug-In Home
Interface” on page 3-5.

For example, the following code createsa startInfo object and assignstheresulting
object to si:

si = new StartInfo(SamplePluginConstants.PLUGIN_NAME, 5,
bundle.getString("startOrderName") ,
bundle.getString("startOrderDesc"), ICON_BYTE_ARRAY,
SamplePluginConstants.START CLASSES, orderFieldInfo);

The sTART cLassks array defines the plug-in data, plug-in panel, and run-time
component class names for the plug-in Start node. The START CLASSES array is
defined within the samplePluginConstants. java classfile asfollows:

final static String[] START_CLASSES = {
START_DATA,
START_PANEL,
START NODE };
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In this example, the array variable values are defined in the
SamplePluginConstants.java file, asfollows:

final static String START_NODE =
"com.bea.wlpi.tour.po.plugin.StartNode";

final static String START_DATA =
"com.bea.wlpi.tour.po.plugin.StartNodeData";

final static String START_PANEL =
"com.bea.wlpi.tour.po.plugin.StartNodePanel";

The 1con_BYTE_ARRAY variable specifiesabyte array representation of the graphical
image (icon) that is used by the Studio to represent the plug-in when the Studio
interface view is enabled.

For more information about value object constructors and associated get and set
methods, see “Plug-In Vaue Object Summary” on page B-1.

Getting and Setting Object Data

Each plug-in value object described in the table “ Plug-1n VValue Objects” on page 2-5
provides various methods for getting and setting object data. These methods are
described in “Plug-1n Vaue Object Summary” on page B-1.

For example, thefollowing code getsthe PluginTriggerpPanel implementation class
for aplug-in Start node and savesit to the startpanel string:

java.lang.String startpanel = si.getClassName (KEY_ PANEL) ;

Inthis example, si represents areference to the
com.bea.wlpi.common.plugin.StartInfo valueobject for the plug-in Start node.

For more information about plug-in value object methods, see “Plug-In Vaue Object
Summary” on page B-1.
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Disconnecting from the Plug-In Manager

Disconnecting from the Plug-In Manager

To disconnect from the BPM Plug-in Manager, perform the following steps:

1. Remove session EJB referencesto makethe system space availablefor use by other
EJBs.

For example, the following excerpt from the plug-in sample shows how to
remove the PluginManagercfg EJB reference. In this example, pm represents
the EgBObject reference to the PluginMangercfg EJB:

try {
if (pm != null)
pm.remove () ;

} catch (Exception e) {}

For more information, see “Removing Session EJB References’ in
“Disconnecting from the Process Engine” in Programming BPM Client
Applications.

2. Remove additiona resources, including JM S connections (if applicable), and
closing the context.

For example, the following code closes the JINDI context resources:

try {
ic.close();
{ catch(Exception exp) {}

For more information, see “ Releasing Other Resources” in “ Disconnecting from
the Process Engine” in Programming BPM Client Applications
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CHAPTER

3 Defining the Plug-In
Session EJB

This section explains how to define the plug-in session EJB. It includes the following
topics:

m Oveview
m Session EJB Interface
m Plug-In Home Interface

m  Plug-In Remote Interface

Overview

To define the plug-in session EJB, you must implement the three predefined interfaces
described in the following table.

Table 3-1 Interfaces Required by the Plug-In Session EJB

Name Interface Description
Session EJB javax.ejb.SessionBean Interfacethat must beimplemented by all session
EJBs.
Plug-In Home Interface com.bea.wlpi.server.p Extension of the javax.ejb.EJBHome
lugin.PluginHome interface; it defines the home interface for all
plug-ins.
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Table 3-1 Interfaces Required by the Plug-In Session EJB (Continued)

Name Interface Description

Plug-In Remote Interface com.bea.wlpi.server.p Extenson of the javax.ejb.EJBObject
lugin.Plugin interface; it defines the remote interface for all
plug-ins.

The following sections describe each interface and the methods that you must
implement when defining the plug-in session EJB. Excerpts from the plug-in sample
areincluded.

Session EJB Interface

By definition, a session EJB must implement the javax.ejb. SessionBean and its
methods.

Note: The contents of the sessionBean interface methods may be empty, or they
may simply return a message to the log; but they must be implemented.

The following table lists the session EJB methods that you must implement.

Table 3-2 Session EJB M ethods

Method Description

public void ejbActivate() throws Activates instance.
javax.ejb.EJBException,
java.rmi.RemoteException

public void ejbPassivate() throws Passivates instance.
javax.ejb.EJBException,
java.rmi.RemoteException

public void ejbRemove() throws Removes instance.
javax.ejb.EJBException,
java.rmi.RemoteException
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Table 3-2 Session EJB M ethods (Continued)

M ethod

Description

public void

setSessionContext (javax.ejb.SessionCont

ext ctx) throws javax.ejb.EJBException,
java.rmi.RemoteException

Sets associated session context.
The method parameter is defined as follows:

ctx.
javax.ejb.SessionContext object that
specifies the session context.

For more information about these methods, see the javax.ejb. SessionBean

Javadoc.

The following code listing is an excerpt from the plug-in sample that shows how to
implement the javax.ejb. SessionBean interface and its methods. This excerpt is
taken from the samplePluginBean. java filein the
WLI_HOME/samples/bpm_api/plugin/src/com/bea/wlpi/tour/po/plugin
directory. Notable lines of code are shown in bold.

Listing 3-1 Implementing the Session EJB Interface

package com.bea.wlpi.tour.po.plugin;

import com.bea.wlpi.common.VersionInfo;
import com.bea.wlpi.common.plugin.*

import com.bea.wlpi.common.plugin.PluginData;
import com.bea.wlpi.server.plugin.InstanceNotification;

import com.bea.wlpi.server.plugin.Plugin;

import com.bea.wlpi.server.plugin.PluginManagerCfg;

import com.bea.wlpi.server.plugin.PluginManagerCfgHome;

import com.bea.wlpi.server.plugin.TaskNotification;

import com.bea.wlpi.server.plugin.TemplateDefinitionNotification;
import com.bea.wlpi.server.plugin.TemplateNotification;

import java.lang.reflect.Constructor;

import java.util.MissingResourceException;

import java.util.ResourceBundle;
import java.util.Locale;

import java.net.URL;

import javax.ejb.CreateException;
import javax.ejb.SessionBean;

import javax.ejb.SessionContext;
import javax.naming.InitialContext;
import javax.rmi.PortableRemoteObject;
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import java.io.*
/**
* @homeInterface com.bea.wlpi.server.plugin.PluginHome
* @remoteInterface com.bea.testplugin.SamplePlugin
* @statemode Stateless
*/
public class SamplePluginBean implements SessionBean {
private SessionContext ctx;
private final static String PLUGIN_MANAGER_CFG_HOME =
"java:comp/env/ejb/PluginManagerCfg";
private static byte[] ICON_BYTE_ARRAY;

// implements javax.ejb.SessionBean

public void ejbActivate() {
}

// implements javax.ejb.SessionBean

public void ejbRemove() ({
}

// implements javax.ejb.SessionBean

public void ejbPassivate() {
}

// implements javax.ejb.SessionBean
public void setSessionContext (SessionContext ctx) {

this.ctx = ctx;
}

For more information about the plug-in sample, see “BPM Plug-In Sample” on page
10-1.
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Plug-In Home Interface

The home interface has been defined for you by the BPM plug-in framework. The
com.bea.wlpi.server.plugin.PluginHome interface extends the
javax.ejb.EJBHome interface and defines the home interface for all plug-ins.

The following table describes the method defined by the pluginHome homeinterface.

Table 3-3 Home I nterface M ethod

M ethod

Description

public com.bea.wlpi.server.plugin.Plugin
create () throws java.rmi.RemoteException
java.rmi.RemoteException

Create aremote plug-in object interface.

Y ou can also set up a custom plug-in icon for the

WebL ogic Integration Studio interface view using

the imageStreamToByteArray () methodtothe

com.bea.wlpi.common.plugin.InfoObjec

t. For example:

ICON_BYTE_ARRAY =

InfoObject.imageStreamToByteArray (
getClass () .getResourceAsStream
“image”)

)

Here image specifies the custom plug-in icon. For

more information about the

imageStreamToByteArray () method, see

“InfoObject Object” on page B-28.

When creating value objects for certain plug-in
components, you can specify theicon to be used by
the Studio to represent the plug-in component when
the interface view is enabled. For more information,
see “Defining Plug-In Value Objects” on page 2-6.
This method returns a
com.bea.wlpi.server.plugin.Plugin
object.

For information about how to enable the interface
view within the Studio, see “Using the Studio
Interface” in Using the WebL ogic | ntegration Studio.
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For more information about the home interface, see the
com.bea.wlpi.server.plugin.PluginHome Javadoc.

Thefollowing code listing is an excerpt from the plug-in sample that shows how to
implement ejbcreate () method for the single create () method that isdeclared in
thehomeinterface, and define acustom plug-inicon for the Studio interfaceview. This
excerpt istaken from the samplePluginBean. java filein the
WLI_HOME/samples/bpm api/plugin/src/com/bea/wlpi/tour/po/plugin
directory.

Listing 3-2 Implementing the Home I nterface M ethod

// implements javax.ejb.SessionBean

public void ejbCreate() throws CreateException {
try {
ICON_BYTE_ARRAY = InfoObject.imageStreamToByteArray (
getClass () .getResourceAsStream("Sample.gif"));
} catch (IOException ioe) {
ioce.printStackTrace() ;
}

For more information about the plug-in sample, see “BPM Plug-In Sample” on page
10-1.

Plug-In Remote Interface

Theremote interface is defined for you by the BPM plug-in framework. The
com.bea.wlpi.server.plugin.Plugin interface extends the
javax.ejb.EJBObject interface and defines the remote interface for al plug-ins.

When defining the plug-in session EJB, you must implement the p1ugin remote
interface, including its methods.
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Plug-In Remote Interface

The plugin remote interface defines methodsin the following categories:

m Lifecycle management
m Notification
m Plug-ininformation

m  Object manufacturing

The following sections describe, by category, the pLugin remote interface methods

that you must implement.

Note: The contents of the remote interface methods may remain empty, or they may
simply return a message to the log; but they must be implemented.

Lifecycle Management Methods

The following table defines the lifecycle management methods that are defined by the
remote interface that you must implement. For more information about the BPM
plug-in lifecycle, see “Managing Lifecycle Tasks’ on page 1-8.

Table 3-4 Remote I nterface Lifecycle Management M ethods

M ethod

Description

epublic void exit() throws
java.rmi.RemoteException,
com.bea.wlip.common.plugin.PluginExcept
ion

Deinitializes the plug-in.

public void init () throws
java.rmi.RemoteException,
com.bea.wlip.common.plugin.PluginExcept
ion

Initializes the plug-in.

The Plug-in Manager calls this method only once
during startup, regardless of the plug-in
configuration or start mode.
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Table 3-4 Remote Interface Lifecycle Management M ethods (Continued)

Method Description

public void load( L oads the plug-in using the specified configuration,
com.bea.wlpi.common.plugin.PluginObject  and registersthe plug-in asanotification listener, if
config) throws java.rmi.RemoteException,  specified. For information about registering the
com.bea.wlip.common.plugin.PluginExcept  plug-in asa notification listener, see “Using Plug-In
ion Notifications’ on page 5-1.

The method parameter is defined as follows:

config:
com.bea.wlpi.common.plugin.Configura
tionInfo object, provided by the
com.bea.wlpi.common.plugin.PluginObj
ect object, that specifies the plug-in configuration
data

Note:  Plug-insareresponsiblefor replicating their
private cluster-wide state throughout the
cluster, if necessary.

public void unload() throws Unloads the plug-in, and unregistersit asa
java.rmi.RemoteException, notification listener, if required. For information
com.bea.wlip.common.plugin.PluginExcept  about registering and unregistering the plug-inasa
ion notification listener, see “Using Plug-In

Notifications’ on page 5-1.

For more information about the methods of managing the remote interface lifecycle,
see the com.bea.wlpi.server.plugin.Plugin Javadoc.

Notification Methods

The following table defines the notification methods that are defined by the remote
interface that you must implement.

Note: In order to receive notifications, the plug-in must register as a notification
listener. For moreinformation, see“Using Plug-In Notifications’ on page 5-1.
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Table 3-5 Remote I nterface Notification Methods

M ethod

Description

public void instanceChanged (
com.bea.wlpi.common.plugin.InstanceNoti
fication notify) throws
java.rmi.RemoteException,
com.bea.wlpi.common.plugin.PluginExcept
ion

Notifies the plug-in of a change to a workflow
instance.

The method parameter is defined as follows:

notify:
com.bea.wlpi.server.plugin.InstanceN
otification object that specifies the workflow
instance change.

public void taskChanged (
com.bea.wlpi.common.plugin.TaskNotifica
tion notify) throws
java.rmi.RemoteException,
com.bea.wlpi.common.plugin.PluginExcept
ion

Notifies the plug-in of achange to atask instance.
The method parameter is defined as follows:

notify:
com.bea.wlpi.server.plugin.TaskNotif
ication object that specifies the task change.

public void templateChanged (
com.bea.wlpi.common.plugin.TemplateNoti
fication notify) throws
java.rmi.RemoteException,
com.bea.wlpi.common.plugin.PluginExcept
ion

Notifies the plug-in of achange to atemplate.
The method parameter is defined as follows:

notify:
com.bea.wlpi.server.plugin.TemplateN
otification object that specifiesthe template
change.

public void templateDefinitionChanged (
com.bea.wlpi.common.plugin.TemplateDefi
nitionNotification notify) throws
java.rmi.RemoteException,
com.bea.wliwlpip.common.plugin.PluginEx
ception

Notifies the plug-in of achange to atemplate
definition.

The method parameter is defined as follows:
notify:
com.bea.wlpi.server.plugin.TemplateD
efinitionNotification object that specifies
the template definition change.

For more information about remote interface notification methods, see the
com.bea.wlpi.server.plugin.Plugin Javadoc.
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Plug-In Information Methods

The following table defines the plug-in information methods that are defined by the
remote interface that you must implement.

Table 3-6 Remote Interface Plug-1n Information Methods

Method

Description

public java.lang.Class classForName (
java.lang.String className) throws
java.rmi.RemoteException,
java.lang.ClassNotFoundException,
com.bea.wlpi.common.plugin.PluginExcept

Instantiates the plug-in-defined class by calling one
of the plug-in-supplied metadata objects.

The method parameter is defined as follows:

className
java.lang.String object that specifiesthefully

ion
qualified Java class name to instantiate.
This method returns the class with the specified
name.
public Gets the plug-ins on which the current plug-in
com.bea.wlpi.common.plugin.PluginDepend depends
ency[] getDependencies() throws

java.rmi.RemoteException

The Plug-in Manager ensures that all dependent
plug-ins are loaded before attempting to load the
current plug-in.

This method returns a list of
com.bea.wlpi.common.plugin.PluginDep
endency objects. To accessinformation about each
plug-in dependency, use the P1luginDependency
object methods described in “ PluginCapabilitiesl nfo
Object” on page B-29.

public java.lang.String getName () throws
java.rmi.RemoteException

3-10

Getsthe globally unique name of the current plug-in,
in reverse DNS format.

Note: Reverse DNS format prevents global

namespace collisions.
Thismethod returnsajava.lang.String object
that specifies the unique plug-in name.
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Table 3-6 Remote I nterface Plug-1n Information Methods (Continued)

M ethod

Description

public
com.bea.wlpi.common.plugin.PluginCapabi
litiesInfo getPluginCapabilitiesInfo(
java.util.Locale Ic,
com.bea.wlpi.common.plugin.CategoryInfo
info) throws java.rmi.RemoteException

Gets detail ed information about the plug-in
capabilities.
Use this method to:

m  Define the plug-in component value objects, as
defined in “Using Plug-In Vaue Objects’ on
page 2-4.

m  Customize the action tree, if defining plug-in
actions, asdescribed in“Customizing the Action
Tree” on page 4-65.

m  Register the plug-in exception handler, as
described in “Defining the Plug-1n Event
Handler” on page 6-11.

The method parameters are defined as follows:

m Ic
java.util.Locale object that specifiesa
locale in which to localize display strings.

m  info:
com.bea.wlpi.common.plugin.Catego
ryInfo object that specifiesthe existing action
category tree containing both predefined and
plug-in defined actions. A NULL value specifies
that the action category information should not
be included.

This method returns a
com.bea.wlpi.common.plugin.PluginCap
abilitiesInfo object, including new categories
and actions to be inserted in the action tree, if
requested. To accessinformation about the plug-in
capabilities, usethe PluginCapabilitiesInfo
object methods described in “PluginCapabilitiesinfo
Object” on page B-29.
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Table 3-6 Remote Interface Plug-In Information M ethods (Continued)

Method

Description

public
com.bea.wlpi.common.plugin.PlugInfo
getPluginInfo(java.util.Locale Ic)
throws java.rmi.RemoteException

Gets basic information about the plug-in.
The method parameter is defined as follows:

Ic:
java.util.Locale object that specifiesalocale
in which to localize display strings.

This method returns a
com.bea.wlpi.common.plugin.PluginInf
o object. To access information about the plug-in,
usethe PluginInfo object methods described in
“Pluglnfo Object” on page B-33.

public com.bea.wlpi.common.VersionInfo

getVersion() throws
java.rmi.RemoteException

Gets the plug-in version information.

This method returns a
com.bea.wlpi.common.VersionInfo object.
To access information about the plug-in, use the
VersionInfo object methods described in
“Versioninfo Object” in“Value Object Summary” in
Programming BPM Client Applications.

public void

setConfiguration(com.bea.wlpi.common.pl

ugin.PluginObject config) throws
java.rmi.RemoteException

Sets the plug-in configuration information.
The method parameter is defined as follows:

config:
com.bea.wlpi.common.plugin.PluginInf
o object that specifies the plug-in configuration
information.

For more information, see “Managing Plug-Ins’ on
page 7-1.

For more information about remote interface plug-in information methods, see the
com.bea.wlpi.server.plugin.Plugin Javadoc.
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Object Manufacturing Method

The following table defines the object manufacturing method that are defined by the
remote interface that you must implement. For more information about object
manufacturing, see “ Accessing the Plug-1n Implementation (Object Manufacturing)”

on page 1-10.

Table 3-7 Remote I nterface Object M anufacturing M ethod

M ethod

Description

public java.lang.Object getObject (
java.util.Locale Ic,

java.lang.String className) throws
java.rmi.RemoteException,
java.lang.ClassNotFoundException,
com.bea.wlip.common.plugin.PluginException

Gets the plug-in-defined object by calling
one of the plug-in-supplied metadata
objects.

This method is used during object
manufacturing, asdescribedin“Accessing
the Plug-In Implementation (Object
Manufacturing)” on page 1-10.

The method parameters are defined as
follows:

m Ic
java.util.Locale object that
specifiesalocalein which to localize
display strings.

B className:
java.lang.String object that
specifiesthe fully qualified Java class
name to instantiate.

This method returns a
java.lang.Object instance of the
named class.

For more information about remote interface object manufacturing method, see the
com.bea.wlpi.server.plugin.Plugin Javadoc.
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Example of Implementing the Remote Interface

Thefollowing code listing is an excerpt from the plug-in sample that shows how to
implement the remote interface and its methods. This excerpt istaken from the
SamplePluginBean.java filein the

WLI_HOME/samples/bpm api/plugin/src/com/bea/wlpi/tour/po/plugin
directory. Notable lines of code are shown in bold.

Listing 3-3 Implementing the Remote I nterface

// Plugin implementation

/**
* Initialize the Plugin.
*/
public void init() {
log("init called");
}

/**
* Deinitialize the Plugin.
*/
public void exit() {
log("exit called");
}

*

/
Load the Plugin. The plugin should register its
interest in various system events at this point.
@param pluginData Plugin configuration data.
@see PluginManager#addTemplatelListener

@see PluginManager#addTemplateDefinitionListener
@see PluginManager#addInstancelListener

@see PluginManager#addTaskListener

@throws PluginException

R R S . .

~

public void load(PluginObject pluginData) throws PluginException {

log("load called");
// Enable this block to subscribe to notifications.

/*

PluginManagerCfg pm = null;
try {
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pm = getPluginManagerCfg();
Plugin plugin = (Plugin)ctx.getEJBObject () ;
pm.addInstancelListener (plugin, PluginConstants.EVENT NOTIFICATION_ALL) ;
pm.addTaskListener (plugin, PluginConstants.EVENT NOTIFICATION_ALL) ;
pm.addTemplateDefinitionListener (plugin,
PluginConstants.EVENT NOTIFICATION_ALL) ;
pm.addTemplatelListener (plugin, PluginConstants.EVENT NOTIFICATION_ALL) ;
} catch (Exception e) {
e.printStackTrace () ;
throw new PluginException (SamplePluginConstants.PLUGIN_NAME, "Unable
to get PluginManager") ;
} finally {
try {
if (pm != null)
pm.remove () ;
} catch (Exception e) {
}
}
*/
log("loaded") ;

/**
* Unload the plugin. The plugin framework will deregister the plugin
* if it had subscribed to any event notifications.
*/
public void unload() {
log("unload called");
}

public PluginDependency[] getDependencies() {
log("getDependencies called") ;

return null;

}

public String getName() {
return SamplePluginConstants.PLUGIN_NAME;
}

public VersionInfo getVersion() {
return SamplePluginConstants.PLUGIN_VERSION;
}

/**

* Return descriptive information about the plugin

* @param lc The locale in which to localize display strings.
* @return Descriptive information about the Plugin.
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*/

public PluginInfo getPluginInfo(Locale 1lc) {

}

log("getPluginInfo called") ;

return createPluginInfo(lc);

public void setConfiguration(PluginObject config) throws PluginException {

}

b I B A

Return a complete description of the plugins capabilities. To add new
subcategories and actions, the plugin should use the category IDs
passed in via the <code>info</code> parameter passed to identify the
parent categories, and {@link ActionCategoryInfo#ID_PLUGIN} as the new

category ID.
* The PluginManager merges the CategoryInfo array returned by this call with
* the current structure (as passed via the <code>info</code> parameter), and

*

replaces references to {@link ActionCategoryInfo#ID_PLUGIN} with

newly-assigned

*

unique category IDs. The predefined categories have the following IDs:

* {@link ActionCategoryInfo#ID_TASK}, {@link ActionCategoryInfo#ID_WORKFLOW},

*

{@link ActionCategoryInfo#ID_INTEGRATION}, {@link

ActionCategoryInfo#ID_MISCELLANEOUS},

*

* % kX X

/

{@link ActionCategoryInfo#ID_EXCEPTION}.

@param lc Locale in which to localize display strings.

@param info The existing action category tree, containing
categories and actions both predefined and plugin-defined
(i.e., by previously loaded plugins).

@return New categories and actions to be inserted in the tree.

public PluginCapabilitiesInfo getPluginCapabilitiesInfo(Locale lc,

3-16

CategoryInfol[] info) {

PluginInfo pi;

FieldInfo orderFieldInfo;
FieldInfo confirmFieldInfo;
FieldInfo[] fieldInfo;
FunctionInfo fi;
FunctionInfo[] functionInfo;
StartInfo si;

StartInfo[] startInfo;
EventInfo ei;

EventInfo[] eventInfo;
SampleBundle bundle = new SampleBundle(lc) ;

log("getPluginCapabilities called") ;
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b T N S T T T R I

*

pi = createPluginInfo(lc);
orderFieldInfo =
new FieldInfo (SamplePluginConstants.PLUGIN NAME, 3,
bundle.getString("orderFieldName"),
bundle.getString("orderFieldDesc"),
SamplePluginConstants.ORDER_FIELD CLASSES, false);
confirmFieldInfo =
new FieldInfo (SamplePluginConstants.PLUGIN NAME, 4,
bundle.getString("confirmFieldName"),
bundle.getString("confirmFieldDesc"),
SamplePluginConstants.CONFIRM FIELD CLASSES, false);
fieldInfo = new FieldInfo[]{ orderFieldInfo, confirmFieldInfo };
ei = new EventInfo(SamplePluginConstants.PLUGIN NAME, 6,
bundle.getString("confirmOrderName") ,
bundle.getString("confirmOrderDesc"), ICON_BYTE_ARRAY,
SamplePluginConstants.EVENT CLASSES,
confirmFieldInfo);
eventInfo = new EventInfol[]l{ ei };
fi = new FunctionInfo(SamplePluginConstants.PLUGIN NAME, 7,
bundle.getString("calcTotalName"),
bundle.getString("calcTotalDesc"),
bundle.getString("calcTotalHint"),
SamplePluginConstants.FUNCTION CLASSES, 3, 3);
functionInfo = new FunctionInfol[]{ £i };
si = new StartInfo(SamplePluginConstants.PLUGIN NAME, 5,
bundle.getString("startOrderName"),
bundle.getString("startOrderDesc"), ICON_BYTE_ARRAY,
SamplePluginConstants.START CLASSES, orderFieldInfo);
startInfo = new StartInfol[]{ si };

PluginCapabilitiesInfo pci = new PluginCapabilitiesInfo(pi,
getCategoryInfo(bundle), eventInfo,
fieldInfo, functionInfo, startInfo,
null, null, null, null, null);

return peci;

Return a plugin-defined class. The caller retrieves the class name by
calling on one of the plugin-supplied metadata objects.

@param className The fully qualified Java class name to instantiate.
@return The class with the specified name.

@throws ClassNotFoundException if the plugin could not load the class.
@see ActionInfo

@see EventInfo

@see FunctionInfo

@see FieldInfo

@see PluginInfo
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@see StartInfo

@see DoneInfo

@see VariableTypeInfo

@see TemplatePropertiesInfo

@see TemplateDefinitionPropertiesInfo

@throws PluginException

/

public Class classForName(String className)

throws ClassNotFoundException, PluginException {

X% % X X X %

log ("classForName called");

return Class.forName (className) ;

—

*

Return a plugin-defined object. The caller retrieves the class name by
calling on one of the plugin-supplied metadata objects.

@param lc The locale in which to localize display strings.

@param className The fully qualified Java class name to instantiate.
@return

@see ActionInfo

@see EventInfo

@see FunctionInfo

@see FieldInfo

@see PluginInfo

@see StartInfo

@see DoneInfo

@see VariableTypeInfo

@see TemplateInfo

@see TemplateDefinitionInfo

@throws ClassNotFoundException

@throws PluginException

* % % X kX X X X X X X X X X X X X %

~

public Object getObject(Locale lc, String className)
throws ClassNotFoundException, PluginException {

log("getObject called with class name " + className) ;

try {
Class cls = Class.forName (className) ;
Object obj;
try {
// see if there is a ctor that takes a Locale object
Class|[] paramType = new Class[]{ lc.getClass() };

Constructor ctor = cls.getConstructor (paramType) ;
Object[] param = new Object[]{ lc };
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obj = ctor.newInstance (param) ;

return (obj);
} catch (Exception e) {
}

// 1f not ctor takes a Locale just call the no-arg ctor
return Class.forName (className) .newInstance() ;
} catch (InstantiationException ie) {
throw new PluginException (SamplePluginConstants.PLUGIN_NAME,
"Unable to instantiate class: " + ie);
} catch (IllegalAccessException iae) {
throw new PluginException (SamplePluginConstants.PLUGIN_NAME,
"Unable to instantiate class: " + iae);

/**
* Notifies a plugin of a change in a template.
* @param e An event object describing the change.
*/
public void templateChanged(TemplateNotification e) {
log("templateChanged called") ;
}

/**
* Notifies a plugin of a change in a template definition.
* @param e An event object describing the change.
*/
public void templateDefinitionChanged(TemplateDefinitionNotification e) {
log("templateDefinitionChanged called") ;
}

/**
* Notifies a plugin of a change in a workflow instance.
* @param e An event object describing the change.
*/
public void instanceChanged(InstanceNotification e) {
log("instanceChanged called") ;
}

/**
* Notifies a plugin of a change in a task instance.
* @param e An event object describing the change.
*/
public void taskChanged(TaskNotification e) {
log("taskChanged called") ;
}

Programming BPM Plug-Ins for WebL ogic Integration ~ 3-19



3

Defining the Plug-In Session EJB

3-20

private PluginInfo createPluginInfo(Locale 1lc) {

HelpSetInfo helpSet;

PluginInfo pi;

SampleBundle bundle = new SampleBundle(lc) ;
String name = bundle.getString ("pluginName") ;
String desc = bundle.getString ("pluginDesc") ;
String helpName = bundle.getString("helpName") ;
String helpDesc = bundle.getString("helpDesc") ;

helpSet = new HelpSetInfo (SamplePluginConstants.PLUGIN_NAME, helpName,
helpDesc,
new String[]{ "htmlhelp/Sample", "index" 1},
HelpSetInfo.HELP_HTML) ;
pi = new PluginInfo(SamplePluginConstants.PLUGIN NAME, name, desc, lc,
SamplePluginConstants.VENDOR NAME,
SamplePluginConstants.VENDOR_ URL,
SamplePluginConstants.PLUGIN_ VERSION,
SamplePluginConstants.PLUGIN FRAMEWORK VERSION,
null, null, helpSet);

return pi;

// It is necessary to create these objects afresh each time, because we
// relinquish ownership of the result and the plugin framework assigns
// a system ID to each item. Reassignment will cause an

// IllegalStateException.

private CategoryInfo[] getCategoryInfo(SampleBundle bundle) {

ActionInfo checkInventoryAction =
new ActionInfo (SamplePluginConstants.PLUGIN_NAME, 1,
bundle.getString ("checkInventoryName") ,
bundle.getString ("checkInventoryDesc"), ICON_BYTE_ARRAY,
ActionCategoryInfo.ID_NEW,
ActionInfo.ACTION_STATE_ALL,
SamplePluginConstants.CHECKINV_CLASSES) ;
ActionInfo sendConfirmAction =
new ActionInfo (SamplePluginConstants.PLUGIN_NAME, 2,
bundle.getString ("sendConfirmName") ,
bundle.getString("sendConfirmDesc"), ICON_BYTE ARRAY,
ActionCategoryInfo.ID_NEW,
ActionInfo.ACTION_STATE_ALL,
SamplePluginConstants.SENDCONF_CLASSES) ;
ActionCategoryInfo[] actions =
new ActionCategoryInfo[]{ checkInventoryAction, sendConfirmAction };
CategoryInfo[] catInfo =
new CategoryInfo[] { new CategoryInfo(SamplePluginConstants.PLUGIN NAME,
0, bundle.getString("catName"),
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bundle.getString("catDesc"),
ActionCategoryInfo.ID_ NEW,
actions) };

return catInfo;

}

private void log(String msg) {
System.out.println("SamplePlugin: " + msg);
}

For more information about the plug-in sample, see “BPM Plug-In Sample” on page
10-1.
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CHAPTER

A

Defining Plug-In
Components

This section explains how to define plug-in components. It includes the following

topics:

Overview

PluginObject Interface

Reading and Saving Plug-1n Data
Displaying the Plug-In GUI Component
Executing the Plug-1n

Using Plug-In Run-Time Contexts

Defining the Plug-In Component Value Objects
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Overview

As described in “How BPM Discovers a Deployed Plug-In” on page 1-8, the plug-in
isresponsible for enabling the BPM to:

m Access the plug-in implementation to read, display, and save the plug-in within
the design client

m Execute the plug-in

Thisfunctionality is provided by the plug-in component. Thefollowing table describes
the plug-in component requirements for supporting the specified functionality.

Table 4-1 Plug-In Component Requirements

ToenabletheBPM to. .. You must ...

Read (parse) and save plug-indatain  Implement the plug-in data interface.

XML format For example, see EventNodeData .java inthe

WLI_HOME/samples/bpm_api/plugin/src/
com/bea/wlpi/tour/po/plugin directory of
the plug-in sample.

Display the plug-in GUI component  Define the plug-in panel class.

within the design client For example, see EventNodePanel . java inthe

WLI_HOME/samples/bpm_api/plugin/src/
com/bea/wlpi/tour/po/plugin directory of
the plug-in sample.

Execute the plug-in Define the run-time component class.

For example, see EventNode. java inthe
WLI_HOME/samples/bpm_api/plugin/src/
com/bea/wlpi/tour/po/plugin directory of
the plug-in sample.

To enablethe plug-into read (parse) incoming data, both the plug-in datainterface and
run-time component class must implement the 1cad () (parsing) method of their
parent interface, com.bea.wlpi.common.plugin.PluginObject.

Lastly, you must define the plug-in component value object to describe the component
data.
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PluginObject Interface

The following sections describe the P1uginobject interface, explain how to define
the plug-in component to support the functionality listed in the previous table, and
define the plug-in component value object.

Note: For asummary of the steps that must be accomplished to define each type of
plug-in component, see “Plug-In Component Definition Roadmap” on page
A-1.

PluginObject Interface

The com.bea.wlpi.common.plugin.Pluginobject interface enablesthe plug-in
to read (parse) the plug-in data.

Thisinterface must be extended by:

m Plug-in datainterface described in “Reading and Saving Plug-In Data” on page
4-9

m  Run-time component class described in “ Executing the Plug-In” on page 4-56

The Pluginobject interface defines one method, 10ad (), as shown in the following
table.

Table 4-2 PluginObject Interface M ethod

M ethod

Description

public void load(org.xml.sax.XMLReader Notifiestheplug-into preparetoloaditsdatafroman

parser)

XML document.
The method parameter is defined as follows.

parser:

org.xml.sax.XMLReader object that specifiesa
valid SAX parser. To use multiple content handlers
while parsing data (useful when parsing deeply
nested elements, the plug-in can save this value and
call the setContentHandler () method on the
specified parser object.
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The Plug-in Manager callsthe 1oad () method when it encounters the plug-in section
(for example, a<plugin-data> element) in an XML document. This might happen,
for example, when the Plug-in Manager opens a template, template definition, or
plug-in configuration XML document in the WebL ogic Integration Studio.

Note: For information about the BPM DTDs, see “DTD Formats” in Programming
BPM Client Applications.

Y ou must also implement required content handler methods, including the
startElement () and endElement () methods. The Plug-in Manager setsthe plug-in
asthe parser content handler, and usesthe startElement () and endElement ()
methods as the first and last calls to the content handler when a <plugin-data>
element isreached. The content handler usesthe intervening SAX notificationsto store
the plug-in-specific data. For more information about the content handler methods, see
the org.xml . sax Javadoc.

In the plug-in sample, a separate classfileis provided for certain plug-in components
that extends the p1uginobject interface and defines the required methods. Thisfile
does not need to be defined separately. It isuseful in this case, however, because it

provides a single definition for the multiple classes in the example that share the file.

The following sections provide code examples showing how the pluginobject
interface for plug-in Done and Start nodes is implemented.

In addition to these examples, refer to the following files in the
WLI_HOME/samples/bpm api/plugin/src/com/bea/wlpi/tour/po/plugin

directory:
Thisfile. .. [lustrates PluginObject
implementation for a. . .
EventObject.java Plug-in event

CheckInventoryActionObject.java Plug-inaction

SendConfirmActionObject.java Plug-in action

For more information about the plug-in sample, see “BPM Plug-In Sample” on page
10-1.
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Done Node Example

The following code listing shows how to define a class that implements the
Pluginobject interface for a Done node. The input to the example code is a user
response to adecision dialog box (yes or no). Notable lines of code are shown in bold.

Note: Thisclassisnot available as part of the plug-in sample.

Listing4-1 Implementing the PluginObject Interface for a Done Node

package com.bea.wlpi.test.plugin;

import java.io.IOException;
import com.bea.wlpi.common.plugin.PluginObject;
import org.xml.sax.*;

public class DoneObject implements PluginObject
{

protected String yesOrNo = null;
protected static String YESORNO_TAG = "yesorno";
protected transient String lastValue;

public DoneObject ()
{
}

public DoneObject (String yesOrNo)
{

this.yesOrNo = yesOrNo;
}

public void load(XMLReader parser)
{
}

void setYesOrNo (String decision)
{
yesOrNo = decision;
}
String getYesOrNo ()
{
return yesOrNo;

}
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public void setDocumentLocator (Locator locator)
{
}

public void startDocument ()
throws SAXException

{

}

public void endDocument ()
throws SAXException

{

}

public void startPrefixMapping(String prefix, String uri)
throws SAXException

{

}

public void endPrefixMapping (String prefix)
throws SAXException

{

}

public void startElement (String namespaceURI, String localName, String gName,
Attributes atts)
throws SAXException
{
lastValue = null;
}

public void endElement (String namespaceURI, String localName, String name)
throws SAXException
{
if (name.equals (YESORNO_TAG) )
yvesOrNo = lastValue;
}

public void characters(char[] ch, int start, int length)
throws SAXException
{

String value = new String(ch, start, length);

if (lastvalue == null)
lastValue = value;
else

lastValue = lastValue + value;
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public
throws
{
}

public
throws
{
}

public
throws
{
}

void ignorableWhitespace(char([] ch, int start, int length)
SAXException

void processingInstruction(String target, String data)
SAXException

void skippedEntity(String name)
SAXException

Refer to the following related example listings:

m “Implementing the PluginData Interface for a Done Node” on page 4-12 shows
how to read and save the plug-in datain XML format. This example extends the
class shown in the previous example.

m “Defining the PluginPanel Classfor a Done Node” on page 4-31 shows how to
display the plug-in GUI component in the design client.

m  “Defining the Run-Time Component Class for aDone Node” on page 4-70
shows how to define the execution information for the plug-in.

Start Node Example

The following code listing is an excerpt from the plug-in sample that shows how to
define a class that implementsthe pluginobject interface for a Start node. Note that
the load(), startelement (), and endelement () method are defined. This excerpt
istaken from the startobject . java fileinthe
WLI_HOME/samples/bpm_api/plugin/src/com/bea/wlpi/tour/po/plugin
directory. Notable lines of code are shown in bold.
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Listing 4-2 Implementing the PluginObject Interface for a Start Node

public class StartObject implements PluginObject {

public void load(XMLReader parser) {
}

public void startElement (String namespaceURI, String localName, String gName,
Attributes atts)
throws SAXException {
lastValue = null;
}

public void endElement (String namespaceURI, String localName, String name)
throws SAXException {
if (name.equals (EVENTDESC_TAG) )
eventDesc = lastValue;

Refer to the following related example listings:

m “Implementing the PluginData Interface for a Start Node” on page 4-15 shows
how to read and save plug-in datain XML format. This example extends the
class shown in the previous example.

m  “Defining the PluginTriggerPanel Classfor a Start Node” on page 4-47 shows
how to display the plug-in GUI component in the design client.

m  “Defining the Run-Time Component Class for a Start Node” on page 4-88 shows
how to define the execution information for the plug-in.

m “Using Plug-1n Run-Time Contexts’ on page 4-92 shows how to define the
plug-in fields that can be referenced from an evaluator expression.

For more information about the plug-in sample, see “BPM Plug-In Sample” on page
10-1.
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Reading and Saving Plug-In Data

Toread (parse) and save plug-in datain XML format, you must implement the plug-in
datainterface.

To enable the plug-in to read (parse) incoming data, the plug-in data interface class
must implement the 1oad () (parsing) method of its parent interface,
com.bea.wlpi.common.plugin.PluginObject.

To enable the plug-in to save itsdatain XML format, you must implement one of the
plug-in data interfaces defined in the following table based on the type of plug-in
component being defined. Data must be saved in XML format, for example, when you
are saving atemplate, template definition, or plug-in configuration XML document in
the Studio.

Note: Y ou do not need to implement the plug-in datainterfaceto read and save data
for the following plug-in components: functions, message types, and variable

types.

Table 4-3 Plug-In Data Interfaces

To definethe following You must implement . . .
plug-in ...
Any plug-in component com.bea.wlpi.common.plugin.PluginData to enablethe plug-in

component to save its datain XML format.

When defining actions, you should implement the PluginActionData
interface, which extends this interface.

Action

com.bea.wlpi.common.plugin.PluginActionData to enablethe
plug-in action to saveitsdatain XML format. This classisused by the Action
Plugin dialog box in the Studio, which provides generic support for
subactions.

Note PluginActionData extendsthe PluginData interface defined
previoudy in thistable.

Note:  For information about the BPM DTDs and examples of plug-in-specific
output, see “DTD Formats” in Programming BPM Client Applications.
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Each plug-in datainterface is defined in more detail in the following sections.

Implementing the PluginData Interface
You must implement the com.bea.wlpi.common.plugin.PluginData interfaceto
enable the plug-in component to save its datain XML format.

Note: When defining actions, you should implement the P1uginActionData
interface, as described in “Implementing the PluginActionData Interface” on
page 4-19.

The following table describes the methods defined by the pluginpata interface that
you must implement.

Note: The contents of the Pluginbata interface methods may be empty or simply
return a message to the log, but they must be implemented.

Table 4-4 PluginData I nter face M ethods

Method Description

public java.lang.Object clone() Clones the plug-in data.

This method returnsa java. lang.Object
instance that specifies a deep (recursive) copy of the
graph for this object.

public java.lang.String Gets a printable description of the plug-in data.

getPrintableData() This method is typically used when atemplate

definition is printed out.

Thismethod returnsa java.lang.String object
that specifiesthe printable data. Thisvalue should be
localized ujsing the locale specified in the plug-in
data constructor.
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Table 4-4 PluginData I nterface M ethods (Continued)

M ethod Description

public java.util.List Gets the referenced publishable objects.

getReferencedPublishables (java.util.Map Enables design-time clients to package a workflow

publishables) definition with its dependencies so the resulting
package can be imported and run. Publishable
objectsinclude: templates, template definitions,
business calendars, business operations, event keys,
and repository items. Plug-insthat contain references
to these objects must declare them when this method
is called. The user creating an export package can
then specify which of the referenced objects should
be included in the package.

The method parameter is defined as follows.

publishables:.

java.util.Map object that specifies amap of al
publishable objects, keyed on the constants defined
inthe com.bea.wlpi.common.Publishable
interface. The values in the map are homogenous
java.util.List objectscontainingvalueobjects
of atypethat matchestheir corresponding keys. The
plug-in must add the appropriate objectsin these lists
tothereturned list, asthe design client expects alist
of references to the actual objects.

This method returns a list of
com.bea.wlpi.common.Publishable
objects.

For more information about publishable objects, see
“Publishing Workflow Objects’ in Programming
BPM Client Applications.
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Table 4-4 PluginData I nterface M ethods (Continued)

Method Description

public void Saves datain an XML document.

save (com.bea.wlpi.common.XMLWriter
writer, int indent) throws
java.io.IOException

The Plug-in Manager calls this method when it
encounters the plug-in section (for example, a
<plugin-data> eement) in an XML document.
This occurs, for example, when atemplate, template
definition, or plug-in configuration XML document
is being saved in the Studio.

The method parameters are defined as follows:

B writer:
com.bea.wlpi.common . XMLWriter object
that specifies the XML Writer to use to seridize
the plug-in data.

m  indent:

Integer value that specifies theindentation level.
Y ou should use this value to create a correctly
indented XML document. The default
indentation is two spaces.

The following sections provide code examples showing how the pluginData
interface is implemented.

Done Node Example

The following code listing shows how to define a class that implementsthe
Pluginbata interface for a Done node. Notable lines of code are shown in bold.

Note: Thisclassisnot available as part of the plug-in sample.

Listing 4-3 Implementing the PluginData I nterface for a Done Node

package com.bea.wlpi.test.plugin;

import
import
import
import
import

4-12

com.bea.wlpi.common.XMLWriter;
com.bea.wlpi.common.plugin.PluginData;
java.io.IOException;

java.util.List;

java.util.Map;
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import org.xml.sax.*;

public class DoneNodeData extends DoneObject

{

public static int count = 0;
private int c;

public DoneNodeData/()
{
c=count++;

}

public DoneNodeData(String yesOrNo)
{

super (yesOrNo) ;

c=count++;

}

implements PluginData

public void save(XMLWriter writer, int indent) throws IOException

{
writer.saveElement (indent,

}

YESORNO_TAG,

yesOrNo) ;

Refer to the following related example listings:

m “Implementing the PluginObject Interface for a Done Node” on page 4-5 shows
how to read the plug-in datain XML format. This classis extended by the class

shown in the previous example.

m  “Defining the PluginPanel Classfor a Done Node” on page 4-31 shows how to
display the plug-in GUI component in the design client.

m  “Defining the Run-Time Component Class for aDone Node” on page 4-70
shows how to define the execution information for the plug-in.
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Event Node Example

Thefollowing code listing is an excerpt from the plug-in sample that shows how to
define a class that implements the p1uginpata interface for an Event node. This
excerpt istaken from the EventNodeData. java filein the
WLI_HOME/samples/bpm api/plugin/src/com/bea/wlpi/tour/po/plugin
directory. Notable lines of code are shown in bold.

Listing 4-4 Implementing the PluginData I nterface for an Event Node

package com.bea.wlpi.tour.po.plugin;

import
import
import
import
import
import
import
import

public

com.bea.wlpi.common.XMLWriter;
com.bea.wlpi.common.plugin.PluginData;
java.io.IOException;

java.util.List;

java.util.Locale;
java.util.ResourceBundle;

java.util .Map;

org.xml.sax.*;

class EventNodeData extends EventObject implements PluginData {

private SampleBundle bundle;

public EventNodeData() {

}

this(Locale.getDefault()) ;

public EventNodeData (Locale 1lc) {

}

eventDesc = SamplePluginConstants.CONFIRM_EVENT;
bundle = new SampleBundle(lc) ;

public void save (XMLWriter writer, int indent) throws IOException {

}

writer.saveElement (indent, EVENTDESC_TAG, eventDesc) ;

public List getReferencedPublishables (Map publishables) {

}

return null;

public String getPrintableData() {

}

4-14

return bundle.getString ("confirmOrderName") ;
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public Object clone() {

}

return new EventNodeData (bundle.getLocale()) ;

Refer to the following related example listings:

B EventObject.java inthe
WLI_HOME/samples/bpm_api/plugin/src/com/bea/wlpi/tour/po/plugin
directory shows how to read the plug-in datain XML format. This classis
extended by the class shown in the previous example.

m  “Defining the PluginTriggerPanel Class for an Event Node” on page 4-50 shows
how to display the plug-in GUI component in the design client.

m  “Defining the Run-Time Component Class for an Event Node” on page 4-75
shows how to define the execution information for the plug-in.

For more information about the plug-in sample, see“BPM Plug-In Sample” on page
10-1.

Start Node Example

The following code listing is an excerpt from the plug-in sample that shows how to
define aclassthat implementsthe pluginbata interface for a Start node. This excerpt
istaken from the startNodeData . java filein the
WLI_HOME/samples/bpm_api/plugin/src/com/bea/wlpi/tour/po/plugin
directory. Notable lines of code are shown in bold.

Listing4-5 Implementing the PluginData Interface for a Start Node

package com.bea.wlpi.tour.po.plugin;

import
import
import
import
import
import
import
import

com.bea.wlpi.common.XMLWriter;
com.bea.wlpi.common.plugin.PluginData;
java.io.IOException;

java.util.List;

java.util.Locale;
java.util.ResourceBundle;
java.util.Map;

org.xml.sax.*;
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public class StartNodeData extends StartObject implements PluginData {

private SampleBundle bundle;

public StartNodeData() {
this(Locale.getDefault()) ;
}

public StartNodeData(Locale lc) {
eventDesc = SamplePluginConstants.START_ORDER_EVENT;
bundle = new SampleBundle(lc) ;

}

public void save(XMLWriter writer, int indent) throws IOException {
writer.saveElement (indent, EVENTDESC_TAG, eventDesc);
}

public List getReferencedPublishables(Map publishables) {
return null;

}

public String getPrintableData() {
return bundle.getString("startOrderLabel") ;
}

public Object clone() ({
return new StartNodeData (bundle.getLocale()) ;
}

Refer to the following related example listings:

m “Implementing the PluginObject Interface for a Start Node” on page 4-8 shows
how to read plug-in datain XML format. This classis extended by the class
shown in the previous example.

m  “Defining the PluginTriggerPanel Classfor a Start Node” on page 4-47 shows
how to display the plug-in GUI component in the design client.

m  “Defining the Run-Time Component Class for a Start Node” on page 4-88 shows
how to define the execution information for the plug-in.

m “Using Plug-1n Run-Time Contexts’ on page 4-92 shows how to define the
plug-in fields that can be referenced from an evaluator expression.
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For more information about the plug-in sample, see“BPM Plug-In Sample” on page
10-1.

Workflow Template Properties Example

The following code listing shows how to define a class that implements the
PluginData interfacefor workflow template properties. The codereads and savesthe

user’s response to adecision dialog box (yes or no). Notable lines of code are shown
in bold.

Note: Thisclassisnot available as part of the plug-in sample.

Listing4-6 Implementing the PluginData Interface for Workflow Template
Properties

package com.bea.wlpi.test.plugin;

import com.bea.wlpi.common.XMLWriter;

import com.bea.wlpi.common.plugin.PluginData;
import java.io.IOException;

import java.util.List;

import java.util.Map;

import org.xml.sax.*;

public class TemplatePropertiesData extends DoneObject implements PluginData {

public TemplatePropertiesData() {
}

public TemplatePropertiesData(String yesOrNo) {
super (yesOrNo) ;
}

public void save(XMLWriter writer, int indent) throws IOException {
writer.saveElement (indent, YESORNO_TAG, yesOrNo) ;
}

public List getReferencedPublishables (Map publishables) {
return null;

}

public String getPrintableData() ({
return null;
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Refer to the following related example listings:

m “Implementing the PluginObject Interface for a Done Node” on page 4-5 shows
how to read the plug-in datain XML format. Thisclass is extended by the class
shown in the previous example.

m  “Defining the PluginPanel Class for Workflow Template Properties’ on page
4-34 shows how to display the plug-in GUI component in the design client.

Workflow Template Definition Properties Example

The following code listing shows how to define a class that implementsthe
PluginData interfacefor workflow template definition properties. The code readsand
savesthe user’ sresponse to adecision dialog box (yesor no). Notablelines of codeare
shown in bold.

Note: Thisclassisnot available as part of the plug-in sample.

Listing 4-7 Implementing the PluginData I nterface for Workflow Template
Definition Properties

package com.bea.wlpi.test.plugin;

import com.bea.wlpi.common.XMLWriter;

import com.bea.wlpi.common.plugin.PluginData;
import java.io.IOException;

import java.util.List;

import java.util.Map;

import org.xml.sax.*;

public class TemplateDefinitionPropertiesData extends DoneObject implements
PluginData
{

public TemplateDefinitionPropertiesData ()
{
}
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public TemplateDefinitionPropertiesData(String yesOrNo)
{

super (yesOrNo) ;
}

public void save(XMLWriter writer, int indent) throws IOException
{

writer.saveElement (indent, YESORNO_TAG, yesOrNo) ;
}

public List getReferencedPublishables(Map publishables) {
return null;

}

public String getPrintableData() ({
return null;

}

public Object clone() {
return new TemplateDefinitionPropertiesData (yesOrNo) ;
}

Refer to the following related example listings:

m “Implementing the PluginObject Interface for a Done Node” on page 4-5 shows
how to read the plug-in datain XML format. This class is extended by the class
shown in the previous example.

m  “Defining the PluginPanel Class for Workflow Template Definition Properties’

on page 4-37 shows how to display the plug-in GUI component in the design
client.

Implementing the PluginActionData Interface

Y ou must implement the com.bea.wlpi.common.plugin.PluginActionData
interface to enable the plug-in action to save its datain XML format.

Note: ThePrluginactionData interface extendsthe pluginbData interface. For

more information about the P1uginbata interface methods, see the table
“PluginData | nterface Methods’ on page 4-10.
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Thefollowing table describes the method defined by the Pluginactionbata
interface that you must implement.

Note: The contents of the PluginaActionData interface methods may be empty or
simply return a message to the log, but they must be implemented.

Table 4-5 PluginActionData Interface Method

Method

Description

public java.lang.String getLabel () Gets the formatted label of the plug-in action that is

specified in the actions|ist.

Thefollowing code listing is an excerpt from the plug-in sample that shows how to
defineaclassthat implementsthe PluginaActionData interface. Thisexcerpt istaken
from the checkInventoryaActionbData.java fileinthe

WLI_HOME/samples/bpm api/plugin/src/com/bea/wlpi/tour/po/plugin
directory. Notable lines of code are shown in bold.

Note: Refer to sendconfirmationActionData.java fileinthe
WLI_HOME/samples/bpm_api/plugin/src/com/bea/wlpi/tour/po/pl
ugin directory for another example of how to define a class the implements
the PluginactionData interface.

Listing 4-8 Implementing the PluginActionData | nterface

package com.bea.wlpi.tour.po.plugin;

import
import
import
import
import
import
import
import
import

public

4-20

com.bea.wlpi.common.XMLWriter;
com.bea.wlpi.common.plugin.PluginData;
com.bea.wlpi.common.plugin.PluginActionData;

java.
java.
java.
java.
java.

io0.I0OException;
util.ResourceBundle;
util.Locale;
util.List;

util.Map;

org.xml.sax.*;

class CheckInventoryActionData extends CheckInventoryActionObject
implements PluginActionData {
private SampleBundle bundle;
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public CheckInventoryActionData() {
getBundle (Locale.getDefault());
}

public CheckInventoryActionData(Locale 1lc) {
getBundle(lc) ;
}

public CheckInventoryActionData(Locale lc, String inputVariableName,
String outputVariableName) (

super (inputVariableName, outputVariableName) ;

getBundle(lc) ;
}

public void save(XMLWriter writer, int indent) throws IOException {
writer.saveElement (indent, INPUTVARIABLE_TAG, inputVariableName) ;
writer.saveElement (indent, OUTPUTVARIABLE_TAG, outputVariableName) ;
}

private void getBundle(Locale 1lc) {
bundle = new SampleBundle(lc) ;
}

public List getReferencedPublishables(Map publishables) {
return null;

}

public String getPrintableData() ({

return bundle.getString("checkInventoryDesc") ;
}
public Object clone() {

return new CheckInventoryActionData (bundle.getLocale(),
new String(this.inputVariableName),
new String(this.outputVariableName)) ;
}

public String getLabel() {
return bundle.getString("checkInventoryDesc") ;
}
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Refer to the following related example listings:

B CheckInventoryActionObject.java inthe
WLI_HOME/samples/bpm api/plugin/src/com/bea/wlpi/tour/po/plugin
directory shows how to read the plug-in datain XML format. Thisclassis
extended by the class shown in the previous example.

m “Defining the PluginActionPanel Class’ on page 4-39 shows how to display the
plug-in GUI component in the design client.

m  “Defining the Run-Time Component Class for an Action” on page 4-63 shows
how to define the execution information for the plug-in.

m “Customizing an Action Tree” on page 4-66 shows how to customize the actions
and/or action categories listed in the action trees that are displayed in various
dialog boxes within the Studio.

For more information about the plug-in sample, see “BPM Plug-In Sample” on page
10-1.

Displaying the Plug-In GUI Component

To display the plug-in GUI component within the design client, all plug-ins must
define a class that extends the plug-in pane class.

For example, in the figure “ Plug-1n Example: Start Node” on page 1-2, when a user
selects the Start Order event as the Start node trigger, the Plug-in Manager obtains an
instance of the plug-in panel class, startNodePanel, from the plug-in using object
manufacturing, and returnsthe datato the Studio client. The Studio client subsequently
displaysthe plug-in GUI component in the Start Properties dial og box. (For more
information about object manufacturing, see “ Accessing the Plug-In Implementation
(Object Manufacturing)” on page 1-10.)

Thefollowing table describesthe plug-in panel classthat you must extend based on the
type of plug-in component being defined.

Note: You do not need to implement the plug-in panel interface to display a GUI
component for the following plug-in components: functions and message

types.
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Table 4-6 Plug-In Pand Classes

Todefinethe

Theplug-in panel class

following plug-in ... must extend. ..

Todefine. ..

Any plug-in component  com.bea.wlpi.common

.plugin.PluginPanel

GUI component to be displayed in the design client.
When an action, Start or Event node, or variable type,
is being defined, the plug-in panel class defined for it
(defined later in this table) extend this class.

Action com.bea.wlpi.common GUI component for the plug-in action.
-plugin.PluginActio Thigclassisused by theAction Plugin dialogboxinthe
nPanel Studio, which provides generic support for subactions.
Note: PluginActionPanel extendsthe
PluginPanel classdefined previoudy in
thistable.
Start and Event node com.bea.wlpi.common Start and/or Event node GUI component to be
.plugin.PluginTrigg displayedinthe design client.
erPanel This classis used by the Start Properties and Event
Properties dialog boxes in the Studio.
Note: PluginTriggerPanel extendsthe
PluginPanel classdefined previoudy in
thistable.
Variable type com.bea.wlpi.common GUI component to be displayed in the design client so

.plugin.PluginVaria
blePanel

it isavailable to users for editing the plug-in variable
type.

Thisclassis used by the Update Variable dia og box in
the Studio.

Note: PluginvVariablePanel extendsthe
PluginPanel classdefined previoudy in
thistable.

Note:  All plug-in panel classes must provide a public constructor that requires no
arguments, and that functions properly when invoked on the client side,
picking up the locale by calling the getDefault () method to the
java.util.Locale interface.

Each plug-in panel classis defined in more detail in the following sections.
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Defining the PluginPanel Class

To define the plug-in GUI component displayed in the design client, you must define
aclass that extends the com.bea .wlpi.common.plugin.PluginPanel class.

Note: When defining actions, Start or Event nodes, or variable types, you should
extend the corresponding plug-in panel class defined in the table “Plug-1n
Panel Classes’ on page 4-23, which extends the pluginPanel class.

The following table describes the class methods defined by the p1uginPanel class.

Note: You can override any method that is not declared as final.

Table 4-7 PluginPanel Class Methods

Method Description

public void Renames the event handler.
exceptionHandlerRenamed (java.lang.Stri The method must update any direct references to the
ng oldName, java.lang.String newName)  eycention handler, and propagate the information to

any com.bea.wlpi.evaluator.Expression
objects owned by the plug-in pandl.

Subclasses must override this method if they refer to
workflow event handlers and propogate updates to
those handlersto ensure that the referenceis

maintai ned.

Note:  Inplug-in nodes, where actions are supported
by default, the Plug-in Manager propagates
the changes throughout the action lists.

The method parameters are defined as follows:

B oldName:
java.lang.String object that specifiestheold
event handler name.

B newName.
java.lang.String object that specifiesthe
new event handler name.
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Table 4-7 PluginPanel Class M ethods (Continued)

M ethod

Description

public final
com.bea.wlpi.common.plugin.PluginPanel
Context getContext ()

Gets the parent component in which the plug-in panel
is displayed.

This method returns a
com.bea.wlpi.common.plugin.PluginPane
1Context object that specifiesthe parent component.
For more information about implementing the
PluginPanelContext, see“Using Plug-In
Run-Time Contexts’ on page 4-92.

public final
com.bea.wlpi.common.plugin.PluginData
getData ()

Gets the plug-in data.

This method returns a
com.bea.wlpi.common.plugin.PluginData
object that specifiesthe plug-in data. For more
information about implementing the PluginData
object, see “Implementing the PluginData I nterface”
on page 4-10.

public java.lang.String
getHelpIDString ()

Gets the help topic ID for the plug-in pandl.

Thismethod returnsa java. lang. String object
that specifies the help topic ID.

public java.lang.String
getString(java.lang.String key)

Programming BPM Plug-Ins for WebL ogic Integration

Gets alocalized display string.

The resource bundle name must have been set by a
prior cal to the setResourceBundle () method
(described later in thistable).

The method parameter is defined as follows.

key:

java.lang.String object that specifiesthe
resource key.

Thismethod returnsa java. lang. String object
that specifies the display string.
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Table 4-7 PluginPanel Class Methods (Continued)

Method

Description

public java.lang.String
getString(java.lang.String key,
java.lang.Object[] args)

Gets alocalized display string.

The resource bundle name must have been set by a
prior call to the setResourceBundle () method
(described later in this table). This method uses the
object’sClassLoader to retrieve the string resource
from the nominated resource propertiesfilein its
plugin-ejb. jarfile.
The method parameters are defined as follows:
m  key:
java.lang.String object that specifiesthe
resource key.
m  args:
java.lang.Object object that specifiesthe
arguments to be inserted into the message text.

Thismethod returnsa java . lang.String object
that specifies the display string.

public abstract void load()

Instructsthe plug-in panel toinitializeits user interface
using the plug-in data.

This method callsgetData () to access the plug-in
data, sends the result to the corresponding plug-in
class, and callsthe appropriate get methodsto retrieve
the display values.

The Plug-in M anager ensuresthat thismethod is called
exactly once per modal display cycle.

Note:  Plug-ins must not call this method.
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Table 4-7 PluginPanel Class M ethods (Continued)

M ethod

Description

public boolean
referencesExceptionHandler (java.lang.S
tring handler)
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Checks whether the plug-in panel references the
specified event handler.

The method must check by name any direct references
that the plug-in panel class holds to the specified
exception handler.

Subclasses must override this method if they make
reference to workflow event handlers to avoid
inadvertently deleting a referenced event handler.

Note:  Inplug-in nodes, where actions are supported
by default, the Plug-in Manager propagates

the changes throughout the action lists.
The method parameter is defined as follows.

handler:
java.lang.String object that specifiesthe event
handler name.

The method returns a Boolean value: true if the
plug-in panel references the specified event handler,
and false if it does not.
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Table 4-7 PluginPanel Class Methods (Continued)

M ethod

Description

public boolean
referencesVariable(java.lang.String
variable)

Checks whether the plug-in panel referencesthe
specified variable.

The method must check by name any direct references
that the plug-in panel class holds to the specified
variable.

Subclasses must override this method if they make
reference to aworkflow variable, either directly, by
name, or indirectly, viaexpression, to avoid
inadvertently deleting the referenced variables.

Note:  Inplug-in nodes, where actions are supported
by default, the Plug-in Manager propagates
the changes throughout the action lists.

The method parameter is defined as follows.

variable:
java.lang.String object that specifiesthe
variable.

The method returns a Boolean value: true if the
plug-in panel references the specified eventhandler,
and false if it doesnot.
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Table 4-7 PluginPanel Class M ethods (Continued)

M ethod

Description

public final void

setContext (com.bea.wlpi.common.plugin.

PluginPanelContext context,
com.bea.wlpi.common.plugin.PluginData
data)

Sets the operating context for the plug-in panel.

The Plug-in Manager calls this method before adding
the plug-in panel to the design client dialog box. This
method stores the owner and data parameters in the
corresponding member variables.

Note:
The method parameters are defined as follows:

Plug-ins must not call this method.

u context.
com.bea.wlpi.common.plugin.PluginPa
nelContext object that specifies the design
client dialog box context inwhich the plug-in panel
is being displayed. For more information about
implementing the PluginPanelContext
object, see* Using Plug-In Run-Time Contexts” on
page 4-92.

B data:
com.bea.wlpi.common.plugin.PluginDa
ta object that specifiesthe plug-in data. For more
information about implementing the
PluginData object, see “Implementing the
PluginData Interface” on page 4-10.

public void
setResourceBundle (java.lang.String
bundleName)

Setsthe resource bundleto use when localizing strings
and messages.

The method parameter is defined as follows.

bundleName:
java.lang.String object that specifiesthe name
of the resource bundle.

public abstract boolean
validateAndSave ()
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Instructs the plug-in panel to validate the GUI control
va ues and then save them.

This method callsgetData () to access the plug-in
data, sendsthe result to the corresponding plug-in
class, and calls the appropriate set methods to save the
display values.

Thismethod returnsaBooleanvaue: true if the panel
was validated and subsequently saved, and falseif it
was not.
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Table 4-7 PluginPanel Class Methods (Continued)

Method

Description

public void
variableRenamed (java.lang.String

oldName,

java.lang.String newlName)

Renames the variables.

The method must update any direct references to the
variable, and propagate the information to any
com.bea.wlpi.evaluator.Expression
objects owned by the plug-in pand. This can be
accomplished by calling the variableRenamed ()
method, followed by the toString () method to get
the updated expression text.

Subclasses must override this method if they make
reference to workflow variables, either directly, by
name, or indirectly, viaexpressions, to ensure that the
reference is maintained.

Note:  Inplug-in nodes, where actions are supported
by default, the Plug-in Manager propagates
the changes throughout the action lists.

The method parameters are defined as follows:

B oldName:
java.lang.String object that specifiestheold
variable name.

B newlName:
java.lang.String object that specifiesthe
new variable name.

The following sections provide code examples showing how the PluginpPanel class

is defined.

Done Node Example

Thefollowing code listing shows how to define the P1uginPanel classfor aDone
node. The code displays a decision dialog box (yes or no) within the Done Properties
dialog box. Notable lines of code are shown in bold.

Note: Thisclassisnot available as part of the plug-in sample.
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Listing 4-9 Defining the PluginPanel Class for a Done Node

package com.bea.wlpi.test.plugin;

import java.awt.*;

import javax.swing.*;

import javax.swing.border.TitledBorder;

import javax.swing.border.EtchedBorder;

import java.util.List;

import java.util.Locale;

import com.bea.wlpi.common.plugin.PluginPanel;

import com.bea.wlpi.common.plugin.PluginPanelContext;
import com.bea.wlpi.client.studio.Studio;

import com.bea.wlpi.common.VariableInfo;

public class DoneNodePanel extends PluginPanel

{

JPanel ButtonPanel = new JPanel () ;

ButtonGroup YesNoButtonGroup = new ButtonGroup() ;

JRadioButton YesButton = new JRadioButton() ;

JRadioButton NoButton = new JRadioButton() ;

TitledBorder titledBorder = new TitledBorder (new EtchedBorder()) ;

public DoneNodePanel ()

{

}

publ

super (Locale.getDefault (), "jackolantern");
setLayout (null) ;

setBounds (12,12,420,300) ;
setPreferredSize (new Dimension (420,300)) ;
ButtonPanel .setBorder (titledBorder) ;
ButtonPanel.setLayout (null) ;

add (ButtonPanel) ;

ButtonPanel.setBounds (72,60,300,144) ;
YesButton.setText ("Yes") ;
YesButton.setSelected (true) ;
YesNoButtonGroup.add (YesButton) ;
ButtonPanel.add(YesButton) ;
YesButton.setBounds (60,36,46,23) ;
NoButton.setText ("No") ;
YesNoButtonGroup.add (NoButton) ;
ButtonPanel.add (NoButton) ;
NoButton.setBounds (60,60,46,23) ;
titledBorder.setTitle("Yes or No?");

ic void load() {
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DoneNodeData myData = (DoneNodeData)getData();
if (myData != null) {
if (myData.getYesOrNo() != null &&

myData.getYesOrNo () .equals (TestPluginConstants.DONE_NO)) {
NoButton.setSelected(true) ;
} else {
YesButton.setSelected (true) ;
}

public boolean validateAndSave()
{
DoneNodeData myData = (DoneNodeData)getData();
if (myData != null) {
if(YesButton.isSelected()) {
myData.setYesOrNo (TestPluginConstants.DONE_YES) ;
} else {
myData.setYesOrNo (TestPluginConstants.DONE_NO) ;
}

return true;

}

Thefollowing figureillustrates the resulting Pluginpanel GUI component.
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Figure4-1 PluginPanel GUI Component for a Done Node
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Refer to the following related example listings:

m “Implementing the PluginObject Interface for a Done Node” on page 4-5 shows
how to read the plug-in datain XML format.

m “Implementing the PluginData Interface for a Done Node” on page 4-12 shows
how to read and save the plug-in datain XML format. This class extends the
PluginObject class.

m  “Defining the Run-Time Component Class for aDone Node” on page 4-70
shows how to define the execution information for the plug-in.

Workflow Template Properties Example

The following code listing shows how to definethe PluginpPanel classfor workflow
template properties. The code displays a decision dialog box (yes or no) within the
Workflow Template Properties dialog box. Notable lines of code are shown in bold.

Note: Thisclassisnot available as part of the plug-in sample.
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Listing 4-10 Defining the PluginPanel Classfor Workflow Template Properties

package com.bea.wlpi.test.plugin;

import java.awt.*;

import javax.swing.*;

import javax.swing.border.TitledBorder;

import javax.swing.border.EtchedBorder;

import java.util.List;

import java.util.Locale;

import com.bea.wlpi.common.plugin.PluginPanel;

import com.bea.wlpi.common.plugin.PluginPanelContext;
import com.bea.wlpi.client.studio.Studio;

import com.bea.wlpi.common.VariableInfo;

public class TemplatePropertiesPanel extends PluginPanel
{

JPanel ButtonPanel = new JPanel ();

ButtonGroup YesNoButtonGroup = new ButtonGroup() ;

JRadioButton YesButton = new JRadioButton() ;

JRadioButton NoButton = new JRadioButton() ;

TitledBorder titledBorder = new TitledBorder (new EtchedBorder()) ;

public TemplatePropertiesPanel ()

{
super (Locale.getDefault (), "stpatty"):;
setLayout (null) ;
setBounds (12,12,420,300) ;
ButtonPanel.setBorder (titledBorder) ;
ButtonPanel.setLayout (null) ;
add (ButtonPanel) ;
ButtonPanel.setBounds(72,60,300,144);
YesButton.setText ("Yes") ;
YesButton.setSelected(true) ;
YesNoButtonGroup.add (YesButton) ;
ButtonPanel.add (YesButton) ;
YesButton.setBounds (60,36,46,23) ;
NoButton.setText ("No") ;
YesNoButtonGroup.add (NoButton) ;
ButtonPanel.add (NoButton) ;
NoButton.setBounds (60,60,46,23) ;
titledBorder.setTitle("Yes or No?");

}

public void load() {

TemplatePropertiesData myData = (TemplatePropertiesData)getData();
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if (myData != null) {
if (myData.getYesOrNo() != null &&
myData.getYesOrNo () .equals (TestPluginConstants.DONE_NO)) {
NoButton.setSelected(true) ;
} else {
YesButton.setSelected(true) ;
}

public boolean validateAndSave()
{

TemplatePropertiesData myData = (TemplatePropertiesData)getData();
if (myData != null) {
if (YesButton.isSelected()) {
myData.setYesOrNo (TestPluginConstants .DONE_YES) ;
} else {

myData.setYesOrNo (TestPluginConstants.DONE_NO) ;
}

return true;

The following figureillustrates the resulting PluginPanel GUI component.
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Figure4-2 PluginPane GUI Component for Workflow Template Properties
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Refer to the following related example listings:

= “Implementing the PluginObject Interface for a Done Node” on page 4-5 shows
how to define the P1uginobject classto read the plug-in datain XML format.

m “Implementing the PluginData Interface for Workflow Template Properties’ on
page 4-17 shows how to read and save the plug-in datain XML format. This
class extends the P1uginobject class.

Workflow Template Definition Properties Example

Thefollowing code listing shows how to define the P1uginPanel class for workflow
template definition properties. The code displays a decision dialog box (yes or no)
within the Workflow Template Definition Propertiesdialog box. Notable lines of code
are shown in bold.

Note: Thisclassisnot available as part of the plug-in sample.

4-36  Programming BPM Plug-Ins for WebL ogic Integration



Displaying the Plug-In GUI Component

Listing4-11 Defining the PluginPanel Class for Workflow Template Definition

Properties

package com.bea.wlpi.test.plugin;

import
import
import
import
import
import
import
import
import
import

public
{

java.awt.*;

javax.swing. *;
javax.swing.border.TitledBorder;
javax.swing.border .EtchedBorder;
java.util.List;

java.util.Locale;
com.bea.wlpi.common.plugin.PluginPanel;
com.bea.wlpi.common.plugin.PluginPanelContext;
com.bea.wlpi.client.studio.Studio;
com.bea.wlpi.common.VariableInfo;

class TemplateDefinitionPropertiesPanel extends PluginPanel

JPanel ButtonPanel = new JPanel () ;

ButtonGroup YesNoButtonGroup = new ButtonGroup() ;

JRadioButton YesButton = new JRadioButton() ;

JRadioButton NoButton = new JRadioButton() ;

TitledBorder titledBorder = new TitledBorder (new EtchedBorder()) ;

public TemplateDefinitionPropertiesPanel()

{
super (Locale.getDefault (), "valentine");
setLayout (null) ;
setBounds (12,12,420,300) ;
ButtonPanel .setBorder (titledBorder) ;
ButtonPanel.setLayout (null) ;
add (ButtonPanel) ;
ButtonPanel.setBounds (72,60,300,144) ;
YesButton.setText ("Yes") ;
YesButton.setSelected (true) ;
YesNoButtonGroup.add (YesButton) ;
ButtonPanel.add(YesButton) ;
YesButton.setBounds (60,36,46,23) ;
NoButton.setText ("No") ;
YesNoButtonGroup.add (NoButton) ;
ButtonPanel .add (NoButton) ;
NoButton.setBounds (60,60,46,23) ;
titledBorder.setTitle("Yes or No?");

}

public void load() {
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TemplateDefinitionPropertiesData myData =
(TemplateDefinitionPropertiesData)getData();
if (myData != null) {
if (myData.getYesOrNo() != null &&
myData.getYesOrNo () .equals (TestPluginConstants.DONE_NO) ) {
NoButton.setSelected(true) ;
} else {
YesButton.setSelected(true) ;

public boolean wvalidateAndSave()
{
TemplateDefinitionPropertiesData myData =
(TemplateDefinitionPropertiesData)getDatal() ;

if (myData != null) {
if (YesButton.isSelected()) {
myData.setYesOrNo (TestPluginConstants.DONE_YES) ;
} else {

myData.setYesOrNo (TestPluginConstants.DONE_NO) ;

return true;

Thefollowing figureillustrates the resulting PluginPanel GUI component.
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Figure 4-3 PluginPanel GUI Component for Workflow Template Definition
Properties
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Refer to the following related example listings:

m “Implementing the PluginObject Interface for a Done Node” on page 4-5 shows
how to define the P1uginobject classto read the plug-in datain XML format.

m “Implementing the PluginData | nterface for Workflow Template Definition
Properties” on page 4-18 shows how to read and save the plug-in datain XML
format. This class extends the P1uginobject class.

Defining the PluginActionPanel Class

To define the GUI component displayed in the design client when defining a plug-in
action, you must define a class that extends the
com.bea.wlpi.common.plugin.PluginActionPanel class. In the Studio, the
PluginActionPanel classisused by the Action Plugin dialog box, which provides
generic support for subactions.

The PluginActionPanel class defines no additional methods.
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Note: The PluginActionPanel classextendsthe Pluginpanel class. For more
information about the P1uginPanel classmethods, seethetable PluginPanel
Class Methods” on page 4-24.

Thefollowing code listing is an excerpt from the plug-in sample that shows how to
definethe PluginactionPanel class. This excerpt is taken from the
CheckInventoryActionPanel.java fileinthe

WLI_HOME/samples/bpm api/plugin/src/com/bea/wlpi/tour/po/plugin
directory. Notable lines of code are shown in bold.

Note: Refer to the sendconfirmationActionPanel. java fileinthe
WLI_HOME/samples/bpm_api/plugin/src/com/bea/wlpi/tour/po/pl
ugin directory for another example of how to define aPluginActionPanel

class.

Listing 4-12 Defining the PluginActionPanel Class

package com.bea.wlpi.tour.po.plugin;

import java.awt.*;

import javax.swing.*;

import java.util.List;

import java.util.Locale;

import com.bea.wlpi.common.VariableInfo;

import com.bea.wlpi.common.plugin.PluginActionPanel;
import com.bea.wlpi.common.plugin.PluginPanelContext;

public class CheckInventoryActionPanel extends PluginActionPanel {
private JLabel inputLabel = new JLabel();
private JLabel outputLabel = new JLabel () ;
private JComboBox inputComboBox = new JComboBox() ;
private JComboBox outputComboBox = new JComboBox () ;
private List variables = null;

public CheckInventoryActionPanel() {

this(Locale.getDefault()) ;
}

public CheckInventoryActionPanel (Locale lc) {
super (1lc, "checkinventory") ;

setLayout (null) ;
setBounds (12, 12, 420, 210);
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setPreferredSize (new Dimension (420, 210));
add (inputLabel) ;
inputLabel.setBounds (12, 48, 96, 24);
add (outputLabel) ;
outputLabel.setBounds (12, 108, 166, 24);
add (inputComboBox) ;
inputComboBox.setBounds (190, 48, 212, 24);
inputComboBox.setEditable(true) ;
add (outputComboBox) ;
outputComboBox.setBounds (190, 108, 212, 24);
outputComboBox.setEditable (true) ;

}

public void load() {
setResourceBundle ("com.bea.wlpi.tour.po.plugin.SamplePlugin") ;
inputLabel.setText (getString ("inputLabel")) ;
outputLabel .setText (getString ("outputLabel")) ;
CheckInventoryActionData myData = (CheckInventoryActionData)getData() ;
variables = getContext () .getVariableList (VariableInfo.TYPE_INT) ;
// load is called before displaying this panel each time. Make sure to
// remove items from the combo box before filling with currently
// defined variables.

inputComboBox.removeAllItems () ;

String inputVar = myData.getInputVariableName () ;
int n = variables == null ? 0 : variables.size();

for (int 1 = 0; 1 < n; 1i++) {
VariableInfo varInfo = (VariableInfo)variables.get(1i);

inputComboBox.addItem(varInfo.getName () ) ;

if (inputVar != null && inputVar.equals (varInfo.getName())) {
inputComboBox.setSelectedIndex (i) ;

}

if (inputVar == null && n > 0)
inputComboBox.setSelectedIndex (0) ;

outputComboBox.removeAllItems () ;
String outputVar = myData.getOutputVariableName() ;

for (int 1 = 0; 1 < n; 1i++) {
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VariableInfo varInfo = (VariableInfo)variables.get (i) ;
outputComboBox.addItem(varInfo.getName () ) ;

if (outputVar != null && outputVar.equals (varInfo.getName())) {
outputComboBox.setSelectedIndex (i) ;

}
if (outputvVar == null && n > 0)
outputComboBox.setSelectedIndex (0) ;

}

public boolean validateAndSave() {

CheckInventoryActionData myData = (CheckInventoryActionData)getDatal();
String input = (String)inputComboBox.getEditor().getItem() ;
try {

VariableInfo varInfo = getContext () .checkVariable (input,
new String[]{ VariableInfo.TYPE_INT });

if (varInfo == null)
return false;

if (!(varInfo.getType () .equals(VariableInfo.TYPE_INT))) {

JOptionPane.showMessageDialog (SwingUtilities.windowForComponent (this),
getString ("Message_100"),
getString ("variableErrorTitle"),
JOptionPane.ERROR_MESSAGE) ;

return false;

}

input = varInfo.getName () ;
} catch (Exception e) {

JOptionPane.showMessageDialog (SwingUtilities.windowForComponent (this),
e.getLocalizedMessage (),
getString("variableErrorTitle"),
JOptionPane.ERROR_MESSAGE) ;

return false;

}
String output = (String)outputComboBox.getEditor().getItem() ;

try {
VariableInfo varInfo = getContext () .checkVariable (output,
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new String[]{ VariableInfo.TYPE INT });

if (varInfo == null)
return false;

if (! (varInfo.getType() .equals (VariableInfo.TYPE_INT))) {

JOptionPane.showMessageDialog (SwingUtilities.windowForComponent (this),
getString("Message_100"),
getString("variableErrorTitle")
JOptionPane.ERROR_MESSAGE) ;

return false;

output = varInfo.getName () ;
} catch (Exception e) {
JOptionPane.showMessageDialog (SwingUtilities.windowForComponent (this),
e.getLocalizedMessage (),
getString ("variableErrorTitle"),
JOptionPane.ERROR_MESSAGE) ;

return false;

}

if (input == null || output == null) {
JOptionPane.showMessageDialog (null, getString("Message_101")
getString ("invalidDataTitle"),
JOptionPane.ERROR_MESSAGE) ;

return false;

}

myData.setInputVariableName (input) ;
myData.setOutputVariableName (output) ;

return true;

The following figureillustrates the resulting PluginActionpanel GUI component.
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Figure4-4 PluginActionPane GUI Component
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Refer to the following related example listings:

B CheckInventoryActionObject.java inthe
WLI_HOME/samples/bpm api/plugin/src/com/bea/wlpi/tour/po/plugin
directory shows how to read the plug-in datain XML format.

m “Implementing the PluginActionData Interface” on page 4-20 shows how to read
and save the plug-in datain XML format. This class extends the
CheckInventoryActionObject class.

m “Defining the Run-Time Component Class for an Action” on page 4-58 shows
how to define the execution information for the plug-in.

m “Customizing an Action Tree” on page 4-66 shows how to customize the actions
and/or action categories listed in the action trees that are displayed in various
dialog boxes within the Studio.

For more information about the plug-in sample, see “BPM Plug-In Sample” on page
10-1.
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Defining the PluginTriggerPanel Class

To define the GUI component to be displayed in the design client when defining a
plug-in Start or Event node, you must defne a class that extends the
com.bea.wlpi.common.plugin.PluginTriggerPanel class. In the Studio, the
Start and Event node p1uginTriggerPanel classes are used by the Start Properties
and Event Properties dialog box, respectively.

The following table describes the class methods that are defined by the
PluginTriggerPanel class.

Note: ThePluginTriggerPanel classextendsthe pluginPanel class. For more

information about the P1uginPanel classmethods, seethetable* PluginPanel
Class Methods” on page 4-24.
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Table 4-8 PluginTrigger Panel Class M ethods

Method

Description

public java.lang.String getEventDescriptor ()

4-46
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Gets astring that characterizes the plug-in
event descriptor.

The event descriptor defines the data for
which the plug-in node is watching.

The expression evaluator passes the event
descriptor to any instances of the
associated
com.bea.wlpi.common.plugin.Pl
uginField implementation class
specified by the
com.bea.wlpi.common.plugin.Fi
eldInfo object. TheFieldInfo object
is supplied by the parent
com.bea.wlpi.common.plugin.St
artInfo or
com.bea.wlpi.common.plugin.Ev
entInfo object.

The method returnsa
java.lang.String object that
specifies the event descriptor. For the
default implementation this method
returns null.

For information about defining the plug-in
field to accessthe plug-in-specific external
event, see “Defining the Run-Time
Component Classfor aMessage Type” on
page 4-81.
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Table 4-8 PluginTrigger Panel Class Methods (Continued)

M ethod

Description

public java.lang.Stringl]

getFields ()

Gets alist of field names associated with
the event (if known).

If thislist is not null, the associated Start
Properties or Event Properties dialog box
passes the list to the Expression Builder.

The method returns an array of
java.lang.String objectsthat
specify the field names. For the default
implementation this method returns null.

For information about defining the plug-in
field to access a plug-in-specific external
event, see “Defining the Run-Time
Component Class for aMessage Type” on
page 4-81.

The following sections provide code examples showing how the

PluginTriggerPanel classisdefined.

Start Node Example

The following code listing is an excerpt from the plug-in sample that shows how to
definethe P1uginTriggerpanel classfor a Start node. This excerpt istaken from the

StartNodePanel . java fileinthe

WLI_HOME/samples/bpm_api/plugin/src/com/bea/wlpi/tour/po/plugin
directory. Notable lines of code are shown in bold.

Listing 4-13 Defining the PluginTrigger Panel Classfor a Start Node

package com.bea.wlpi.tour.po.plugin;

import java.awt.*;
import javax.swing.*;

import javax.swing.border.TitledBorder;
import javax.swing.border.EtchedBorder;

import java.util.List;
import java.util.Locale;

import com.bea.wlpi.common.plugin.PluginTriggerPanel;
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import com.bea.wlpi.common.plugin.PluginPanelContext;
import com.bea.wlpi.common.VariableInfo;

public class StartNodePanel extends PluginTriggerPanel [
private JLabel StartOrderLabel = new JLabel () ;
private JTextArea StartOrderText = new JTextAreal();

public StartNodePanel() {
this(Locale.getDefault()) ;

}
public StartNodePanel (Locale lc) {
super (lc, "startorder");

setLayout (null) ;

setBounds (12, 12, 420, 240);

setPreferredSize (new Dimension (420, 240));

add (StartOrderLabel) ;

StartOrderLabel .setFont (new Font ("Dialog", Font.BOLD, 16));

StartOrderLabel .setBounds (120, 12, 156, 24);

StartOrderText.setLineWrap (true) ;

StartOrderText.setWrapStyleWord (true) ;

StartOrderText.setEditable(false) ;

add (StartOrderText) ;

StartOrderText.setBounds (30, 48, 348, 144);
}

public void load() {

setResourceBundle ("com.bea.wlpi.tour.po.plugin.SamplePlugin") ;
StartOrderLabel .setText (getString ("startOrderLabel")) ;
StartOrderText.setText (getString ("startOrderText")) ;

}

public boolean wvalidateAndSave() {
return true;

}

public String[] getFields() {
return SamplePluginConstants.ORDER_FIELDS;
}

public String getEventDescriptor() {
return SamplePluginConstants.START ORDER_EVENT;

}
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The sTART_ORDER_EVENT and orRDER_FIELDS field element values are included
within the samplePluginConstants. java classfile. They define the plug-in Start
node event descriptor and field element values as follows:

final static String START ORDER_EVENT = "startOrder";

final static String[] ORDER_FIELDS = {
"CustomerName", "CustomerID", "OrderStatus", "OrderID",
"CustomerEmail", "ItemName", "ItemID", "ItemQuantity",
"CustomerState"

i

For more information about defining the plug-in field to access a plug-in-specific
external event, see“ Defining the Run-Time Component Classfor aMessage Type’ on
page 4-81.

The following figureillustrates the resulting PluginTriggerPanel GUI component.
Figure4-5 PluginTrigger Panel GUI Component for a Start Node
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Refer to the following related example listings:

m “Implementing the PluginObject Interface for a Start Node” on page 4-8 shows
how to read the plug-in datain XML format.

m “Implementing the PluginData Interface for a Start Node” on page 4-15 shows
how to read and save the plug-in datain XML format.

m  “Defining the Run-Time Component Class for a Start Node” on page 4-88 shows
how to define the execution information for the plug-in.

m “Using Plug-1n Run-Time Contexts’ on page 4-92 shows how to define the
plug-in fields that can be referenced from an evaluator expression.

For more information about the plug-in sample, see “BPM Plug-In Sample” on page
10-1.

Event Node Example

Thefollowing code listing is an excerpt from the plug-in sample that shows how to
definethe P1uginTriggerPanel classfor an Event node. This excerpt istaken from
the EventNodePanel . java filein the

WLI_HOME/samples/bpm api/plugin/src/com/bea/wlpi/tour/po/plugin
directory. Notable lines of code are shown in bold.

Listing 4-14 Defining the PluginTrigger Panel Class for an Event Node

package com.bea.wlpi.tour.po.plugin;

import java.awt.*;

import javax.swing.*;

import java.util.Locale;

import com.bea.wlpi.common.plugin.PluginTriggerPanel;
import com.bea.wlpi.common.plugin.PluginPanelContext;
import com.bea.wlpi.common.VariableInfo;

public class EventNodePanel extends PluginTriggerPanel (
private JLabel confirmOrderLabel = new JLabel();
private JTextArea confirmOrderText = new JTextArea();

/**
* Create a new EventNodePanel.
*/
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public EventNodePanel () {
this (Locale.getDefault());
}

public EventNodePanel (Locale lc) {
super (lc, "confirmevent");

setLayout (null) ;
setBounds (12, 12, 420, 240);
setPreferredSize (new Dimension (420, 240));
add (confirmOrderLabel) ;
confirmOrderLabel .setFont (new Font ("Dialog", Font.BOLD, 16));
confirmOrderLabel .setBounds (144, 12, 120, 24);
confirmOrderText.setRequestFocusEnabled (false) ;
confirmOrderText.setLineWrap (true) ;
confirmOrderText.setWrapStyleWord (true) ;
confirmOrderText.setEditable (false) ;
add (confirmOrderText) ;
confirmOrderText.setBounds (30, 48, 348, 144);

}

public void load() {

setResourceBundle ("com.bea.wlpi.tour.po.plugin.SamplePlugin") ;
confirmOrderLabel.setText (getString ("confirmOrderLabel")) ;
confirmOrderText.setText (getString ("confirmOrderText")) ;

}

public boolean wvalidateAndSave() ({

// There are no UI controls on this panel which accept user input.
// Therefore, there is nothing to do in this method.
return true;

}

public String[] getFields() {
return SamplePluginConstants.CONFIRM_FIELDS;
}

public String getEventDescriptor() {
return SamplePluginConstants.CONFIRM_EVENT;

}
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4-52

The coNFIRM_EVENT and CONFIRM_FIELD areincluded within the
SamplePluginConstants.java class. They define the plug-in Event node event
descriptor and field element values as follows:

final static String CONFIRM_EVENT = "confirmOrder";
final static String[] CONFIRM FIELDS = { "Status", "TotalPrice" };

For more information about defining the plug-in field to access a plug-in-specific
external event, see “Defining the Run-Time Component Classfor aMessage Type” on
page 4-81.

Thefollowing figureillustrates the resulting PluginTriggerPanel GUI component.
Figure4-6 PluginTrigger Panel GUI Component for a Event Node
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Refer to the following related example listings:

B EventObject.java inthe
WLI_HOME/samples/bpm api/plugin/src/com/bea/wlpi/tour/po/plugin
directory shows how to implement the pluginobject interface to read plug-in
data.

m “Implementing the PluginData Interface for an Event Node” on page 4-14 shows
how to read and save the plug-in data. This class extends the Eventobject
class.
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m  “Defining the Run-Time Component Class for an Event Node” on page 4-75
shows how to define the execution information for the plug-in.

For more information about the plug-in sample, see“BPM Plug-In Sample” on page
10-1.

Defining the PluginVariablePanel Class

To define the GUI component displayed in the design client when defining a plug-in
variable that enables users to edit a plug-in variable type, you must define a class that
extendsthe com.bea .wlpi.common.plugin.PluginvVariablePanel class. Inthe
Studio, the PluginvariablePanel classis used by the Update Variable dialog box.

The following table describes the class methods that are defined by the
PluginvVariablePanel class.

Note: TheprluginvariablePanel classextendsthe pluginpanel class. For more
information about the P1uginPanel classmethods, seethetable* PluginPanel
Class Methods” on page 4-24.

Table 4-9 PluginVariablePanel Class M ethods

M ethod Description
public final java.lang.Object Gets the value of the plug-in variable.
getVariablevalue () The method returns a

java.lang.Object object that
specifies the variable value.
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Table 4-9 PluginVariablePanel Class M ethods (Continued)

Method

Description

public final void setContext (java.lang.Object
variableValue)

Sets the operating context for the plug-in
panel.

The Plug-in Manager calls this method
before adding the plug-in variable panel to
the Update Variable dialog box.

Note:  Plug-ins must not call this
method.

The method parameter is defined as
follows.

variableValue
java.lang.Object object that
specifies the variable value. You can
obtain the variable value using the
getVariablevValue () method
described previously in thistable.

Thefollowing code listing shows how to define the PluginvariablePanel class.

Notable lines of code are shown in bold.

Note: Thisclassisnot available as part of the plug-in sample.

Listing 4-15 Defining the PluginVariablePanel Class

package com.bea.wlpi.test.plugin;

import java.awt.*;

import javax.swing.*;

import javax.swing.border.TitledBorder;
import javax.swing.border.EtchedBorder;
import java.util.List;

import java.util.Locale;

import com.bea.wlpi.client.studio.Studio;
import com.bea.wlpi.common.VariableInfo;

import com.bea.wlpi.common.plugin.PluginVariablePanel;

public class VariablePanel extends PluginVariablePanel {

JTextField highField, lowField;
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public VariablePanel() {
super (Locale.getDefault(), "augustus"):;
setLayout (null) ;
setBounds (12,12,420,60) ;
highField = new JTextField() ;
highField.setLocation (20, 10);
highField.setSize (300, 20);
add (highField) ;
lowField = new JTextField();
lowField.setLocation (20, 40);
lowField.setSize (300, 20);
add(lowField) ;

}

public void load() {
if (variablevalue != null) {
highField.setText ( ( (MySpecificObject)variableValue) .getHigh()) ;
lowField.setText ( ( (MySpecificObject)variableValue) .getLow()) ;
} else {
highField.setText ("");
lowField.setText ("") ;

}

public boolean wvalidateAndSave() ({
try {
variableValue = new MySpecificObject(lowField.getText (),
highField.getText () ) ;
} catch (Exception e) {
return false;
}

return true;

The following figureillustrates the resulting PluginvariablePanel GUI
component.
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Figure4-7 PluginVariablePanel GUI Component
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Refer to the related example listing, “Defining the Run-Time Component Class for a
Variable Type” on page 4-90, which shows how to define the execution information
for the plug-in.

Executing the Plug-In

To execute the plug-in, you must define the run-time component class for the plug-in.

The following table describes the plug-in component interfaces that you must
implement based on the type of plug-in component being created. To enable the
plug-in to read (parse) the incoming data, the run-time component class must
implement the 1oad () (parsing) method of its parent interface,
com.bea.wlpi.common.plugin.PluginObject.
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Table 4-10 Plug-In Run-Time Component I nterfaces

Note: The following two plug-in components do not need to define execution

information: workflow template properties, or workflow template definition

properties.

Todefinethe You must implement ... Todefine. ..

following

plug-in ...

Action com.bea.wlpi.server. Plug-in action execution information.
plugin.PluginAction ) )

Note:  To support plug-in actions, you must also
customi ze the actions and/or action categories
listed in the action trees that are displayed in
various dialog boxes within the Studio.

Done node com.bea.wlpi.server. Plug-in Done node execution information.
plugin.PluginDone .

Notee ThePluginDone interface extendsthe
com.bea.wlpi.server.plugin.Plugin
TemplateNode interface. For more
information, see “PluginTemplateNode
Interface” on page 4-90.

Event node com.bea.wlpi.server. Plug-in event node execution information.
plugin.PluginEvent

Function com.bea.wlpi.common. New evaluator function information.
plugin.PluginFunctio
n

Message type com.bea.wlpi.server.  Plug-in-specific message types.
plugin.PluginField

Start node com.bea.wlpi.server. Plug-in Start node execution information.

plugin.PluginStart?2

Programming BPM Plug-Ins for WebL ogic Integration

Note:

ThePluginStart2 interface extendsthe
com.bea.wlpi.server.plugin.Plugin
TemplateNode interface. For more
information, see “PluginTemplateNode
Interface” on page 4-90.

4-57


../classdocs/com/bea/wlpi/server/plugin/PluginAction.html
../classdocs/com/bea/wlpi/server/plugin/PluginDone.html
../classdocs/com/bea/wlpi/server/plugin/PluginDone.html
../classdocs/com/bea/wlpi/server/plugin/PluginTemplateNode.html
../classdocs/com/bea/wlpi/server/plugin/PluginTemplateNode.html
../classdocs/com/bea/wlpi/server/plugin/PluginEvent.html
../classdocs/com/bea/wlpi/common/plugin/PluginFunction.html
../classdocs/com/bea/wlpi/server/plugin/PluginTemplateNode.html
../classdocs/com/bea/wlpi/server/plugin/PluginTemplateNode.html
../classdocs/com/bea/wlpi/common/plugin/PluginField.html

4 Defining Plug-In Components

Table 4-10 Plug-In Run-Time Component Interfaces (Continued)

Todefinethe You must implement ... Todefine. ..
following
plug-in ...
Variable com.bea.wlpi.common. New variable information.
plugin.PluginVariabl
eRender

Note: At runtimeyou can use context interfaces that are passed by the Plug-in
Manager to accesstherun-time context and servicesfor the associated plug-in.
For information about the context interfaces, see “Using Plug-In Run-Time
Contexts’ on page 4-92.

The following sections explain in detail how to define each of the plug-in run-time
component classes.

Defining the Run-Time Component Class for an Action

To define the run-time component class for a plug-in action, you must:

m Implement the com.bea .wlpi.server.plugin.PluginAction interface to
define the plug-in action execution information.

m Customize the actions and/or action categories listed in the action trees that are
displayed in various dia og boxes within the Studio.

Defining the Execution Information for a Plug-In Action

To define the execution information for a plug-in action, you must implement the
com.bea.wlpi.server.plugin.PluginAction interface and its methods, as
described in the following table.
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Table 4-11 PluginAction Interface M ethods

M ethod

Description

public int
execute(com.bea.wlpi.server.plugin.Acti
onContext actionContext,
com.bea.wlpi.server.common.ExecutionCon
text execContext) throws
com.bea.wlpi.common.WorkflowException

Executes the plug-in action and its business logic.
The method parameters are defined as follows:

B  actionContext
com.bea.wlpi.server.plugin.Action
Context object that specifies the action
context. The action context provides action-level
services, such as the execution of subactionsand
subworkflow instantiation.

B  execContext
com.bea.wlpi.server.common.Execut
ionContext object that specifiestheexecution
context. The execution context provides access
to the run-time context, including the template
ID, template definition 1D, workflow instance
ID, event data, and various servicesrelated to the
workflow execution.

For moreinformation about the action and execution
contexts, see“ Using Plug-In Run-Time Contexts’ on
page 4-92.

This method returns one of the following
com.bea.wlpi.server.common.Execution
Context integer values, indicating the return code,
that specifies whether or not processing should
continue:

®  EXIT_CONTINUE: Exit an error handler and
permit processing of subsequent operations.

® EXIT_RETRY: Exit an error handler and request
theretry of the failed operation.

®  EXIT_ROLLBACK: Exit an error handler and
request the rollback of the user transaction.

m  STOP: Stop the plug-in execution.
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4 Defining Plug-In Components

Table 4-11 PluginAction Interface M ethods (Continued)

Method Description

public void Enables plug-in actions to compile the necessary
fixup (com.bea.wlpi.evaluator.Expression expressions.

Parser parser) throws . The Plug-in Manager calls this method after parsing
com.bea.wlpi.common.WorkflowException the template definition and storing it in memory, and

prior to starting the workflow.
The method parameter is defined as follows.

parser:
com.bea.wlpi.evaluator.ExpressionPar
ser object that specifies the expression parser.
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Table 4-11 PluginAction Interface M ethods (Continued)

M ethod

Description

public void

response (com.bea.wlpi.server.plugin.Act
ionContext actionContext,
com.bea.wlpi.server.common.ExecutionCon
text execContext, java.lang.Object data)
throws
com.bea.wlpi.common.WorkflowException

Processes an asynchronous response directed to this
action.

Typically, thismethod isreturned asaresponseto an
external request that the action raised in a prior call
toitsexecute () method (described earlier in this
table).

Plug-in actions can use this method to initiate, for
example, the asynchronous execution of a subaction
list. The Plug-in Manager calls this method when it
receives acall to the
com.bea.wlpi.server.worklist.Worklis
t.response () method or another overload
method.

The method parameters are defined as follows:

B actionContext:
com.bea.wlpi.server.plugin.Action
Context object that specifies the action
context. The action context provides action-level
services such as the execution of subactions and
subworkflow instantiation.

B execContext:
com.bea.wlpi.server.common.Execut
ionContext object that specifiestheexecution
context. The execution context provides access
to the run-time context, including the template
ID, template definition 1D, workflow instance
ID, event data, and various servicesrelated to the
workflow execution.

B data:
java.lang.Object object that specifiesthe
dataobject that the plug-in caststo aknown type
in order to extract the required information.

For more information about the action and execution

contexts, see“ Using Plug-In Run-Time Contexts’ on
page 4-92.
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Table 4-11 PluginAction Interface M ethods (Continued)

Method Description

public void Notifiesthe plug-in action that a subworkflow that it
startedWorkflowDone (com.bea.wlpi.server  had previoudy started is now complete.
.plugin.ActionContext actionContext,
com.bea.wlpi.server.common.ExecutionCon
text execContext,

com.bea.wlpi.common.VariableInfol] com.bea. w.lpi -server. plugin:Action
output) throws Context object that specifies the action

com.bea .wlpi .common . WorkflowException context. Theaction context providesaction-level
services, such as the execution of subactions and
subworkflow instantiation.

The method parameters are defined as follows:

B actionContext:

B  execContext:
com.bea.wlpi.common.common.Execut
ionContext object that specifiesthe execution
context. The execution context provides access
to the run-time context, including the template
ID, template definition ID, workflow instance
ID, event data, and various servicesre ated to the
workflow execution.

B output:
com.bea.wlpi.common.VariableInfo
array that specifies the output variables of the
called workflow.

For moreinformation about the action and execution
contexts, see“ Using Plug-In Run-Time Contexts” on
page 4-92.

Thefollowing code listing is an excerpt from the plug-in sample that shows how to
define the run-time component class for an action. This excerpt is taken from the
CheckInventoryAction.java fileinthe

WLI_HOME/samples/bpm api/plugin/src/com/bea/wlpi/tour/po/plugin
directory. Notable lines of code are shown in bold.

Note: Refer to the sendconfirmationAction. java fileinthe
WLI_HOME/samples/bpm_api/plugin/src/com/bea/wlpi/tour/po/pl
ugin directory for another example of how to define the plug-in action
run-time component class.
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Listing 4-16 Defining the Run-Time Component Class for an Action

package com.bea.wlpi.tour.po.plugin;

import
import
import
import
import
import
import
import
import
import
import
import

public

java.io.IOException;
com.bea.wlpi.server.plugin.PluginAction;
com.bea.wlpi.common.WorkflowException;
com.bea.wlpi.common.plugin.PluginException;
com.bea.wlpi.common.Messages;
com.bea.wlpi.common.VariableInfo;
com.bea.wlpi.evaluator.Expression;
com.bea.wlpi.evaluator.EvaluatorException;
com.bea.wlpi.server.common.ExecutionContext;
com.bea.wlpi.evaluator.ExpressionParser;
com.bea.wlpi.server.plugin.ActionContext;
org.xml.sax.*;

class CheckInventoryAction extends CheckInventoryActionObject
implements PluginAction {

private Expression inputValueExpression;
static int[] quantities = {

Y

250, 120, 5, 75, 0, 300, 550, 25, 16, 630, 3

public CheckInventoryAction() {

}

public void fixup(ExpressionParser parser) {

System.out.println("SamplePlugin: CheckInventoryAction.fixup called");

try {
inputValueExpression =
inputVariableName != null
? new Expression("$" + inputVariableName, parser) : null;

} catch (EvaluatorException ee) {
System.out.println("EvaluationException ocurred in

CheckInventoryAction") ;

}

public int execute(ActionContext actionContext, ExecutionContext context)

throws WorkflowException {
System.out.println("SamplePlugin: CheckInventoryAction.execute called");

Object valueObject = inputValueExpression != null
? inputValueExpression.evaluate(context) : null;
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}

if (valueObject == null)

throw new PluginException("Sample Plugin", "itemNo is null");
if (! (valueObject instanceof Long))

throw new PluginException("Sample Plugin", "itemNo not an integer") ;
int itemNo = ((Long)valueObject) .intValue() ;

Q

int guantity = quantities[itemNo % quantities.length] + itemNo;

System.out.println ("CheckInventoryAction: Output = " + quantity);
context.setVariableValue (outputVariableName, new Long(quantity));

return ExecutionContext.CONTINUE;

public void response(ActionContext actionContext, ExecutionContext
execContext, Object data)

}

throws WorkflowException {

public void startedWorkflowDone (ActionContext actionContext,

4-64

ExecutionContext context,
VariableInfo[] output) {

Refer to the following related example listings:

B CheckInventoryActionObject.java inthe
WLI_HOME/samples/bpm api/plugin/src/com/bea/wlpi/tour/po/plugin
directory shows how to read the plug-in datain XML format.

m “Implementing the PluginActionData Interface” on page 4-20 shows how to read
and save the plug-in datain XML format. This class extends the
CheckInventoryActionObject class.

m  “Defining the PluginActionPanel Class’ on page 4-39 shows how to display the
plug-in GUI component in the design client.

m “Customizing an Action Tree” on page 4-66 shows how to customize the actions
and/or action categories listed in the action trees that are displayed in various
dialog boxes within the Studio.

For more information about the plug-in sample, see “BPM Plug-In Sample” on page
10-1.
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Customizing the Action Tree

To support plug-in actions, you must customize the actions and/or action categories
listed in the action trees that are displayed in various dialog boxes within the Studio.

For example, the following figureillustrates the Add Action dialog box with a
customized version of the action tree.

Figure 4-8 Customized Action Tree

Add Action E

Selact an action to add

- | Task Actions

- wWorkflow Actions

H-__] Integration Actions

- | Exception Handling Actions
F-__ | Miscellaneous actions

=+ Sample Actions

; : . . Plug-in
~—# Check available inventory for an item | —-actiens and
~@ Send eventto confirm order action category

0k i Cancel Help

As shown in the previous figure, the BPM action tree has been customized to add one
new action category, Sample Actions, that provides the following plug-in actions:

m Checks available inventory for an item
m  Sends Confirm Order Event
Y ou can customize the action tree by performing the following steps:

1. Defineacom.bea.wlpi.common.plugin.CategoryInfo object that, inturn,
defines the custom plug-in actions and/or action categories.

For information about creating a categoryInfo object, see“ Defining Plug-In
Value Objects’ on page 2-6.
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2. Implement the com.bea .wlpi.server.plugin.Plugin remoteinterface
getPluginCapabilitiesInfo () method to define the
com.bea.wlpi.common.plugin.PluginCapabilitiesInfo Obj ect.

Usethe categoryInfo object defined in step 1 to define the custom action tree
characteristics.

When the Plug-in Manager callsthe get P1uginCapabilitiesInfo () method, it
must pass the existing action category tree asa
com.bea.wlpi.common.plugin.CategoryInfo object to enable the plug-into
traverse the tree and determine where to add the custom actions and/or action
categories. Once the Plug-in Manager retrieves this valid tree structure, it merges the
retrieved tree structure with the existing tree structure and assignsanew systemID to
each new category.

ThePlug-in Manager can call the get PluginCapabilitiesInfo () method multiple
times, and you must return a newly initialized action tree each time. If you reuse an
existing categoryInfo object, the Plug-in Manager raises an
IllegalStateException wWhen it callsthe setsystemID () method for the second
time.

Y ou can add new actions and/or subcategories to existing action categories at any
leve., Y ou cannot, however, remove actions or subcategories from an existing
category.

Thefollowing code listing is an excerpt from the plug-in sample that shows how to
define the following methods:

B getCategoryInfo() method, which letsyou define acategoryInfo object
that, in turn, defines the custom plug-in actions and action categories.

B getPluginCapabilitiesInfo () method, which enablesyou to customize the
action tree.

This excerpt is taken from the samplePluginBean.java fileinthe
WLI_HOME/samples/bpm api/plugin/src/com/bea/wlpi/tour/po/plugin
directory. The example defines both the Check Inventory and Send Confirmation
actions. Notable lines of code are shown in bold.

Listing 4-17 Customizing an Action Tree

private CategoryInfo[] getCategoryInfo(SampleBundle bundle) {
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ActionInfo checkInventoryAction =
new ActionInfo(SamplePluginConstants.PLUGIN_NAME, 1,
bundle.getString ("checkInventoryName") ,
bundle.getString ("checkInventoryDesc"), ICON_BYTE_ARRAY,
ActionCategoryInfo.ID_NEW,
ActionInfo.ACTION_STATE_ALL,
SamplePluginConstants.CHECKINV_CLASSES) ;

ActionInfo sendConfirmAction =
new ActionInfo(SamplePluginConstants.PLUGIN_NAME, 2,
bundle.getString ("sendConfirmName"),
bundle.getString ("sendConfirmDesc"), ICON_BYTE_ARRAY,
ActionCategoryInfo.ID_NEW,
ActionInfo.ACTION_STATE_ ALL,
SamplePluginConstants.SENDCONF_CLASSES) ;

ActionCategoryInfo[] actions =
new ActionCategoryInfo[]{ checkInventoryAction, sendConfirmAction};

CategoryInfo[] catInfo =
new CategoryInfo[]{ new CategoryInfo(SamplePluginConstants.PLUGIN_NAME,
0, bundle.getString("catName"),
bundle.getString ("catDesc"),
ActionCategoryInfo.ID_NEW,
actions) };
return catInfo;

public PluginCapabilitiesInfo getPluginCapabilitiesInfo(Locale lc,
CategoryInfol[] info) {

PluginInfo pi;

FieldInfo orderFieldInfo;
FieldInfo confirmFieldInfo;
FieldInfo[] fieldInfo;
FunctionInfo fi;
FunctionInfo[] functionInfo;
StartInfo si;

StartInfo[] startInfo;
EventInfo ei;

EventInfo[] eventInfo;
SampleBundle bundle = new SampleBundle(lc) ;

log("getPluginCapabilities called") ;
pi = createPluginInfo(lc);

orderFieldInfo =
new FieldInfo (SamplePluginConstants.PLUGIN_NAME, 3,
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bundle.getString ("orderFieldName"),
bundle.getString ("orderFieldDesc"),
SamplePluginConstants.ORDER_FIELD_CLASSES, false);

confirmFieldInfo =
new FieldInfo (SamplePluginConstants.PLUGIN_NAME, 4,
bundle.getString ("confirmFieldName"),
bundle.getString ("confirmFieldDesc"),
SamplePluginConstants.CONFIRM_FIELD_CLASSES, false);

fieldInfo = new FieldInfo[]{ orderFieldInfo, confirmFieldInfo};

ei = new EventInfo(SamplePluginConstants.PLUGIN_NAME, 6,
bundle.getString("confirmOrderName"),

bundle.getString("confirmOrderDesc"), ICON_BYTE_ARRAY,
SamplePluginConstants.EVENT_CLASSES,
confirmFieldInfo) ;

eventInfo = new EventInfoll]l{ ei};

fi = new FunctionInfo (SamplePluginConstants.PLUGIN_NAME, 7,
bundle.getString ("calcTotalName") ,
bundle.getString ("calcTotalDesc"),
bundle.getString ("calcTotalHint"),
SamplePluginConstants.FUNCTION_CLASSES, 3, 3);

functionInfo = new FunctionInfo[]{ fi};

si = new StartInfo(SamplePluginConstants.PLUGIN_NAME, 5,
bundle.getString ("startOrderName"),
bundle.getString ("startOrderDesc"), ICON_BYTE_ARRAY,
SamplePluginConstants.START CLASSES, orderFieldInfo);

startInfo = new StartInfol[]{ si};

PluginCapabilitiesInfo pei = new PluginCapabilitiesInfo(pi,

getCategoryInfo(bundle), eventInfo, fieldInfo, functionInfo, startInfo,

null, null, null, null, null);

return peci;
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Refer to the following related example listings:

B CheckInventoryActionObject.java inthe
WLI_HOME/samples/bpm_api/plugin/src/com/bea/wlpi/tour/po/plugin
directory shows how to read the plug-in datain XML format.

m  “Implementing the PluginActionData Interface” on page 4-20 shows how to read
and save the plug-in datain XML format. This class extends the
CheckInventoryActionObject class.

m  “Defining the PluginActionPanel Class’ on page 4-39 shows how to display the
plug-in GUI component in the design client.

m  “Defining the Run-Time Component Class for an Action” on page 4-63 shows
how to define the plug-in execution information.

For more information about the plug-in sample, see“BPM Plug-In Sample” on page
10-1.

Defining the Run-Time Component Class for a Done
Node

To define the run-time component class for a Done node, implement the
com.bea.wlpi.server.plugin.PluginDone interface.

Note: The Pluginbone interface extends
com.bea.wlpi.server.plugin.PluginTemplateNode. FOr more
information about the P1uginTemplateNode interface and its methods, see
“PluginTemplateNode Interface” on page 4-90.

The pluginDone interface adds no other methods.

The following code listing shows how to define the run-time component class for a
Done node. Notable lines of code are shown in bold.

Note: Thisclassisnot available as part of the plug-in sample.
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Listing 4-18 Defining the Run-Time Component Classfor a Done Node

package com.bea.wlpi.test.plugin;

import com.bea.wlpi.common.Messages;

import com.bea.wlpi.common.WorkflowException;
import com.bea.wlpi.evaluator.ExpressionParser;
import com.bea.wlpi.server.common.ExecutionContext;
import com.bea.wlpi.server.plugin.PluginDone;
import java.io.IOException;

import java.util.Map;

import org.xml.sax.*;

public class DoneNode extends DoneObject implements PluginDone {
public DoneNode () {
}

public int activate (ExecutionContext context)
throws WorkflowException {

System.out.println("TestPlugin: DoneNode activated") ;

// Initialize the plugin instance data.
Map instanceData =
(Map) context.getPluginInstanceData (TestPluginConstants.PLUGIN_NAME) ;
if (instanceData != null) {
Object started =
instanceData.get (TestPluginConstants.INST_DATA_ STARTED) ;
System.out.println("instance data = " + started);

int stopMode;

if (yesOrNo.equals (TestPluginConstants.DONE_YES)) {
System.out.println("TestPlugin: DoneNode = YES");
stopMode = ExecutionContext.CONTINUE;

} else {
System.out.println("TestPlugin: DoneNode = NO");
stopMode = ExecutionContext.STOP;

return stopMode;

public void fixup (ExpressionParser parser) {
}
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Refer to the following related example listings:

m “Implementing the PluginObject Interface for a Done Node” on page 4-5 shows
how to read the plug-in datain XML format.

m “Implementing the PluginData Interface for a Done Node” on page 4-12 shows
how to read and save the plug-in datain XML format. This class extends the
PluginObject class.

m “Defining the PluginPanel Classfor a Done Node” on page 4-31 shows how to
define plug-in GUI component.

Defining the Run-Time Component Class for an Event
Node

To define the run-time component class for an event node, implement the
com.bea.wlpi.server.plugin.PluginEvent interface.

The following table describes the p1uginEvent interface methods that you must
implement as part of the run-time component class.
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Table 4-12 PluginEvent I nterface M ethods

Method

Description

public int
activate(com.bea.wlpi.server.
common. EventContext
eventContext,
com.bea.wlpi.server.common.Ex
ecutionContext execContext)
throws
com.bea.wlpi.common.WorkflowE
xception

Activates the event.

The Event Processor calls this method when the matching event is
activated by an incoming transition from a predecessor node.

Plug-insthenrecord an event watch to enablethe Event Processor to
match an incoming event to this particular node and workflow
instance. Plug-ins can use the default event watch registration,
addressed message handling, and the event matching facility by
caling the activateEvent () method to the to the
com.bea.wlpi.server.plugin.EventContext. Plug-ins
are responsible for recording the necessary information and
providing an event handler to preform the run-time matching based
on the defined criteria. For more information about processing
plug-in events, see “Processing Plug-In Events’ on page 6-1.

Note:  If the plug-in does not rely onthe BPM JM S event listener,
then it is not required to provide an event handler.

The method parameters are defined as follows:

B eventContext:
com.bea.wlpi.server.plugin.EventContext object
that specifies the event context. The event context provides
access to run-time event-rel ated services, such as event watch
registration.

B  execContext:
com.bea.wlpi.server.common.ExecutionContext
object that specifies the execution context. The execution
context provides access to the run-time context, including the
template 1D, template definition 1D, workflow instance ID,
event data, and various services related to the workflow
execution.

For more information about the event and execution contexts, see
“Using Plug-In Run-Time Contexts’ on page 4-92.

This method returns one of the following
com.bea.wlpi.server.common.ExecutionContext
integer values, indicating the return code, that specifies whether or
not to processing should continue after the event is activated:

m  CONTINUE: Continue processing.

m  STOP: Stop processing.
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Table 4-12 PluginEvent Interface M ethods (Continued)

M ethod Description

public void Enables the plug-in node to compile the necessary expressions.
fixup (com.bea. wlpi.evaluator.  Tphepjyg-in Manager calls this method after parsing the template
ExpressionParser parser) definition and storing it in memory, and prior to starting the
throws workflow.

com.bea.wlpi.common.WorkflowE . .
xception The method parameter is defined as follows.

parser:
com.bea.wlpi.evaluator.ExpressionParser objectthat

specifies the expression parser.
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Table 4-12 PluginEvent Interface M ethods (Continued)

Method

Description

public int

trigger (com.bea.wlpi.server.c
ommon . EventContext
eventContext,
com.bea.wlpi.server.common.Ex
ecutionContext execContext)
throws
com.bea.wlpi.common.WorkflowE
xception

Triggers the event.

The Event Processor calls this method when it detects an incoming
event that matches the criteriafor this event node. Plug-ins that use
the default event watch registration and matching services must call
the removeEventwWatch () method to the
com.bea.wlpi.server.plugin.EventContext to place
the event in the nonlistening state. Plug-ins that do not use the
default event watch registration and matching services must
deactivate whatever plug-in-supplied event watch record was
established for thisnode in the prior activate () call.

The plug-in must provide an event handler if theevent arrivesviathe
BPM JMS event listener. Otherwise, it must implement its own
event listener service. For moreinformation about defining an event
handler, see “Processing Plug-In Events’ on page 6-1.

The method parameters are defined as follows:

B eventContext:
com.bea.wlpi.server.plugin.EventContext object
that specifies the event context. The event context provides
access to run-time event-rel ated services such as event watch
registration.

B  execContext:
com.bea.wlpi.server.common.ExecutionContext
object that specifies the execution context. The execution
context provides access to the run-time context, including the
template 1D, template definition 1D, workflow instance ID,
event data, and various services related to the workflow
execution.

For more information about the event and execution contexts, see
“Using Plug-In Run-Time Contexts’ on page 4-92.

This method returns one of the following
com.bea.wlpi.server.common.ExecutionContext
integer values indicating the return code that specifies whether or
not to processing should continue after the event is triggered:

m  CONTINUE: Continue processing.
m  STOP: Stop processing.
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The following code listing is an excerpt from the plug-in sample that shows how to
define the run-time component class for an Event node. This excerpt istaken from the
StartNode. java fileinthe
WLI_HOME/samples/bpm_api/plugin/src/com/bea/wlpi/tour/po/plugin
directory. Notable lines of code are shown in bold.

Listing 4-19 Defining the Run-Time Component Class for an Event Node

package com.bea.wlpi.tour.po.plugin;

import
import
import
import
import
import
import
import
import
import
import
import
import

public

java.io.IOException;
com.bea.wlpi.server.plugin.PluginEvent;
com.bea.wlpi.common.WorkflowException;
com.bea.wlpi.common.Messages;
com.bea.wlpi.evaluator.Expression;
com.bea.wlpi.evaluator.EvaluatorException;
com.bea.wlpi.server.common.ExecutionContext;
com.bea.wlpi.server.plugin.EventContext;
com.bea.wlpi.server.workflow.Workflow;
com.bea.wlpi.server.workflow.Variable;
com.bea.wlpi.evaluator.ExpressionParser;
com.bea.wlpi.server.workflow.TemplateNode;
org.xml.sax.*;

class EventNode extends EventObject implements PluginEvent {

public EventNode () {

}

public int activate (EventContext eventContext, ExecutionContext execContext)

}

throws WorkflowException {

System.out.println("SamplePlugin: EventNode activated");

eventContext.activateEvent (execContext,
SamplePluginConstants.CONTENTTYPE,
eventDesc, null, null);

return ExecutionContext.CONTINUE;

public int trigger (EventContext context, ExecutionContext execContext)

throws WorkflowException {

System.out.println("SamplePlugin: EventNode triggered") ;
context .removeEventWatch (execContext) ;
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return ExecutionContext.CONTINUE;
}

public void fixup (ExpressionParser parser) {
}

Refer to the following related example listings:

B EventObject.java inthe
WLI_HOME/samples/bpm api/plugin/src/com/bea/wlpi/tour/po/plugin
directory shows how to implement the Pluginobject interface to read plug-in
data.

m “Implementing the PluginData Interface for an Event Node” on page 4-14 shows
how to read and save the plug-in data. This class extends the Eventobject
class.

m  “Defining the PluginTriggerPanel Classfor an Event Node” on page 4-50 shows
how to display the plug-in GUI component in the design client.

For more information about the plug-in sample, see “BPM Plug-In Sample” on page
10-1.

Defining the Run-Time Component Class for a Function

To define the run-time component class for a function, implement the
com.bea.wlpi.common.plugin.PluginFunction interface. The following table
describes the PluginFunction interface method that you must implement.
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Table 4-13 PluginFunction I nterface M ethod

M ethod

Description

public java.lang.Object

evaluate (com.bea.wlpi.evaluator.EvaluationCont
ext context, java.lang.Object[] args

) throws
com.bea.wlpi.common.plugin.PluginException

Evaluates the function.

The expression evaluator callsthis method
whenit needsto evaluatethisfunctioncall.
The plug-in function can calculate its
return value from the contextual
information supplied via the context
parameter. Thisparameter providesaccess
to event data and the workflow instance
state (where appropriate).

The method parameters are defined as
follows:

B context:
com.bea.wlpi.evaluator.Eva
luationContext object that
specifies the evaluation context.

m  args:
Array of java.lang.Object
values that specifies the parameter
values. The values are precalcul ated
through the eval uation of the
expressionsthat represent the function
arguments in the source expression.

This method returns a
java.lang.Object object that
specifies the function evaluation results.

The following code listing is an excerpt from the plug-in sample that shows how to
define the run-time component class for afunction. This excerpt istaken from the
CalculateTotalPriceFunction.java fileinthe
WLI_HOME/samples/bpm_api/plugin/src/com/bea/wlpi/tour/po/plugin
directory. Notable lines of code are shown in bold.
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Listing 4-20 Defining a Run-Time Component Class for a Function

package com.bea.wlpi.tour.po.plugin;

import com.bea.wlpi.common.Messages;

import com.bea.wlpi.common.plugin.PluginFunction;
import com.bea.wlpi.common.plugin.PluginException;
import com.bea.wlpi.evaluator.*;

import com.bea.wlpi.tour.po.BadStateException;
import java.lang.NumberFormatException;

/**
* This sample function calculates the total price of an order. The price is
* calculated using the itemID, quantity, and the State/Province of the order.
* The State/Province is used to look up the sales tax rate.
*/
public class CalculateTotalPriceFunction implements PluginFunction {
static StateTax[] stateTax = {

new StateTax("AB", 0.07), new StateTax("AK", 0.06),
new StateTax("AL", 0.06), new StateTax("AR", 0.03),
new StateTax("AZ", 0.05), new StateTax("BC", 0.05),
new StateTax("CA", 0.04), new StateTax("CO", 0.08),
new StateTax("CT", 0.03), new StateTax("DC", 0.05),
new StateTax("DE", 0.05), new StateTax("FL", 0.00),
new StateTax("GA", 0.06), new StateTax("HI", 0.07),
new StateTax("IA", 0.07), new StateTax("ID", 0.08),
new StateTax("IL", 0.06), new StateTax("IN", 0.03),
new StateTax("KS", 0.05), new StateTax("KY", 0.07),
new StateTax("LA", 0.06), new StateTax("MA", 0.05),
new StateTax("MB", 0.05), new StateTax ("MD", 0.04),
new StateTax("ME", 0.04), new StateTax("MI", 0.03),
new StateTax("MN", 0.05), new StateTax("MO", 0.06),
new StateTax("MS", 0.07), new StateTax("MT", 0.07),
new StateTax("NB", 0.08), new StateTax("NC", 0.07),
new StateTax("ND", 0.08), new StateTax("NE", 0.03),
new StateTax("NF", 0.06), new StateTax("NH", 0.09),
new StateTax("NJ", 0.03), new StateTax("NM", 0.06),
new StateTax("NV", 0.03), new StateTax("NYy", 0.06),
new StateTax("NS", 0.08), new StateTax("NT", 0.07),
new StateTax("OH", 0.07), new StateTax("OK", 0.02),
new StateTax("ON", 0.08), new StateTax("OR", 0.08),
new StateTax("PA", 0.07), new StateTax("PE", 0.07),
new StateTax("PQ", 0.05), new StateTax("RI", 0.05),
new StateTax("SC", 0.05), new StateTax("SD", 0.04),
new StateTax("SK", 0.04), new StateTax("TN", 0.06),
new StateTax("TX", 0.06), new StateTax("UT", 0.07),
new StateTax("VA", 0.07), new StateTax("VvT", 0.08),
new StateTax("WA", 0.07), new StateTax("wI", 0.07),
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new StateTax("Wv", 0.08), new StateTax("Wy", 0.05),
new StateTax("YT", 0.07)
Y

static double[] prices = {
29.95, 524.79, 33.21, 9.99, 12.28, 152.50, 43.55, 32.90, 328.55, 72.50,
87.50

Y

public CalculateTotalPriceFunction() throws EvaluatorException {
System.out.println("CalculateTotalPriceFunction: constructor called");
}

public Object evaluate(EvaluationContext context, Object[] args)
throws PluginException {

int itemNo;
int quantity;
String state;

System.out.println("CalculateTotalPriceFunction: evaluate called");

try {
itemNo = ((Long)args[0]).intValue() ;
} catch (Exception e) {
throw new PluginException (SamplePluginConstants.PLUGIN_NAME,
"Invalid ItemID argument") ;

try {
quantity = ((Long)args[1l]).intValue() ;
} catch (Exception e2) {
e2.printStackTrace () ;

throw new PluginException (SamplePluginConstants.PLUGIN_NAME,

"Invalid Quantity argument") ;

if (!(args[2] instanceof String)) {
throw new PluginException (SamplePluginConstants.PLUGIN_NAME,
"Invalid State argument") ;
state = (String)args[2];
int 1i;
// Find the state/province in the stateTax array

for (1 = 0; 1 < stateTax.length; ++i) {
if (stateTax[i].equals(state))
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break;
}

if (1 == stateTax.length)
throw new PluginException(new BadStateException("Invalid state
abbreviation: "
+ state));

double total = (prices[itemNo % prices.length] + itemNo / prices.length)
* quantity * (1 + stateTax[i].getTax()):;

return new Double (total);
}

class StateTax {
String abbrev;
double tax;

public boolean equals (String abbrev) {
return this.abbrev.equalsIgnoreCase (abbrev) ;
}

public double getTax() {
return tax;

}

public StateTax (String abbrev, double tax) {
this.abbrev = abbrev;
this.tax = tax;

For more information about the plug-in sample, see “BPM Plug-In Sample” on page
10-1.
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Defining the Run-Time Component Class for a Message

Type

To define the run-time component class for a message type, you must implement the
com.bea.wlpi.common.plugin.PluginField interfacetodefineaplug-infield. A
plug-in field enables you to parse custom plug-in data that is associated with an
external event received by a Start or Event node. The data can then be referenced from
an evaluator expression. The plug-in determines the content type of the external event
by accessing the associated event descriptor.

The plug-in framework uses the plug-in field datato populate the Expression Builder
dialog box. For example, thefollowing figure showsan Expression Builder dia og box
inwhichtheplug-in Fieldscategory is selected, resulting in the display of alist of valid
field elements.

Figure4-9 Plug-In Fields Displayed in an Expression Builder Dialog Box
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To define a plug-in field, implement the
com.bea.wlpi.common.plugin.PluginField interface. The following table
describesthe pluginField interface methods that you must implement.
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Table 4-14 PluginField Interface M ethods

Method

Description

public java.lang.Object
evaluate(com.bea.wlpi.evaluator.EvaluationCont
ext context) throws
com.bea.wlpi.common.plugin.PluginException

Evaluates the field.

The expression evaluator callsthis method
when it needs to retrieve the value of the
field referenced by this object from the
event contained in the evaluation context
parameter.

When calculating its value, the plug-in
field must take into account its field
qualifiers.

The method parameter is defined as
follows.

context:
com.bea.wlpi.evaluator.Evalua
tionContext object that specifiesthe
evaluation context.

This method returns a
java.lang.Object object that
specifies the field evaluation results.

public void init(java.lang.String name,
java.lang.String eventDescriptor) throws
com.bea.wlpi.common.plugin.PluginException
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Initializesthe valuesfor thefield nameand
event descriptor.

The Plug-in Manager uses the name of the
field whose value is requested in the
context of the event descriptor.

A field type can support one or more
message types. If multiple message types
are supported, the field type usesthe event
descriptor to distinguish between types.

The method parameters are defined as
follows:

| name:
java.lang.String object that
specifies the field name.

B eventDescriptor:
java.lang.String object that
specifies the field event descriptor.
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Table 4-14 PluginField Interface Methods (Continued)

M ethod

Description

public void

setQualifier(com.bea.wlpi.server.plugin.Plugin
Field gualifier) throws

Setsthefield qudifier.

The Plug-in Manager calls this method
when the expression parser encounters a

com.bea.wlpi.common.plugin.PluginException qualified field reference.

This method provides the plug-in fields
with an opportunity to accessexternal data
dictionary information and retrieve
column details to be saved as part of the
compiled expression.

The method parameter is defined as
follows.

qualifier

com.bea.wlpi.common.plugin.P1l
uginField object that specifiesthefield
qudifier of the same classas this object.

The following code listing is an excerpt from the plug-in sample that shows how to
define a run-time component class for a message type. The plug-in field processes a
single message type containing data associated with a customer order. The dataisin
string format, and the individual data elements are separated by semicolons. The
plug-in field expectsthe external event datato be provided asastring buffer containing
valuesthat are delimited by semicolons. In the execute () method, the class performs
some simple validation of the event data, and returnsthe string object for the
requested field name. This excerpt istaken from the orderrield. java filein the
WLI_HOME/samples/bpm_api/plugin/src/com/bea/wlpi/tour/po/plugin
directory. Notable lines of code are shown in bold.

Listing 4-21 Defining the Run-Time Component Class for a Message Type

package com.bea.wlpi.tour.po.plugin;

import com.bea.wlpi.common.plugin.PluginException;
import com.bea.wlpi.common.plugin.PluginField;
import com.bea.wlpi.evaluator.EvaluationContext;
import com.bea.wlpi.server.eventprocessor.EventData;
import java.util.StringTokenizer;
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/*
* This sample field type expects a string buffer with semicolon delimited
* field values. The fields are in a fixed order.
*/
public final class OrderField implements PluginField {
private String docType;
private String name;
public void init(String name, String eventDescriptor)
throws PluginException {

this.name = name;
docType = eventDescriptor;

public void setQualifier (PluginField qualifier) throws PluginException {
System.out.println ("OrderField.setQualifier(" + qualifier + ')');
throw new PluginException (SamplePluginConstants.PLUGIN_NAME,
"Qualifiers are not supported");

public Object evaluate(EvaluationContext context) throws PluginException

// Get the event data and check that it is a String object.
EventData eventData = context.getEventDatal() ;

if (eventData == null)
throw new PluginException(SamplePluginConstants.PLUGIN_NAME,
"The event data is null.");
docType = eventData.getEventDescriptor();
if (!docType.equals (SamplePluginConstants.START ORDER_EVENT) )
throw new PluginException(SamplePluginConstants.PLUGIN_NAME,
"The event descriptor is invalid.");
Object object = eventData.getContent();
if (! (object instanceof String))
throw new PluginException(SamplePluginConstants.PLUGIN_NAME,

"The event data is invalid.");

// Check to make sure the field name is valid
int 1i;

for (1 = 0; i < SamplePluginConstants.ORDER_FIELDS.length; i++) {
if (SamplePluginConstants.ORDER_FIELDS[i] .equals (name))
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break;
}

// Was the field name found in the list of valid field names?
if (i == SamplePluginConstants.ORDER_FIELDS.length)
throw new PluginException (SamplePluginConstants.PLUGIN_NAME,
"The field name " + name
+ " is invalid.");

String data = (String)object;
StringTokenizer st = new StringTokenizer (data, ";");
String token = null;

while (st.hasMoreTokens() && 1 >= 0) {
token = st.nextToken() ;

i--;

}

// Did the data ran out of fields prior to finding the one required?
if (1 >= 0) {
throw new PluginException (SamplePluginConstants.PLUGIN_NAME,
"The event data is invalid.");

}
String value = token;
System.out.println("OrderField: name = " + name + ", value = " + value);

// Return the text value.
return value;

The orDER_FIELDS Value isdefined within the SamplePluginConstants. java
classfile asfollows:

final static String[] ORDER_FIELDS = ({

"CustomerName", "CustomerID", "OrderStatus", "OrderID",
"CustomerEmail", "ItemName", "ItemID", "ItemQuantity",
"CustomerState"

i

The figure “Plug-In Fields Displayed in an Expression Builder Dialog Box” on page
4-81 shows the field elements populated within the Expression Builder dialog box.
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For more information about the plug-in sample, see “BPM Plug-In Sampl€e” on page
10-1.

Defining the Run-Time Component Class for a Start Node

To define the run-time component class for a Start node, implement the
com.bea.wlpi.server.plugin.PluginStart2 interface. Thefollowing table
describes the pluginstart2 interface method that you must implement.

Note: Thepluginstart2 interface inherits methods from the
com.bea.wlpi.server.plugin.PluginTemplateNode interface. For
more information, see “PluginTemplateNode Interface” on page 4-90.
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Table 4-15 PluginSart2 Interface M ethod

M ethod

Description

public void

setTrigger (com.bea.wlpi.server.plugin.E

ventContext context, java.lang.String
orgExpr, boolean orgIsExpression

) throws
com.bea.wlpi.common.WorkflowException

Sets the event watch for this Start node.

The template definition calls this method when the
template definition is activated and saved.

Plug-ins use this method to record an event watch.
Using recorded event watches, the Event Processor
can match an incoming event to this particular node
and template definition. Plug-ins can use the default
event watch registration, addressed message
handling, and event matching facility by calling the
com.bea.wlpi.server.plugin.EventCont
ext.postStartWatch () method. Plug-ins must
provide an event handler to perform run-time
matching.

Note:  If aplug-in does not rely on the BPM JMS
event listener, it is not required to provide
an event handler.

The method parameters are defined as follows:

B eventContext:.
com.bea.wlpi.server.plugin.EventC
ontext object that specifies the Start node
event context. The event context provides access
to run-time event-related services, such as event
watch registration.

B OorgEXpr:.

java.lang.String object that specifiesthe
expression used to generate the ID of the
organization in which to instantiate the
workflow.

B orgIsExpression::
Boolean value that indicates whether the
specified organization is an expression (true)
or not (false).
For more information about defining an event
handler to process plug-in events, see “Processing
Plug-In Events’ on page 6-1.
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Thefollowing code listing is an excerpt from the plug-in sample that shows how to
define the run-time component class for a Start node. This excerpt is taken from the
StartNode.java filein the

WLI_HOME/samples/bpm api/plugin/src/com/bea/wlpi/tour/po/plugin
directory. Notable lines of code are shown in bold.

Listing 4-22 Defining the Run-Time Component Classfor a Start Node

package com.bea.wlpi.tour.po.plugin;

import java.io.IOException;
import com.bea.wlpi.server.plugin.PluginStart2;

public class StartNode extends StartObject implements PluginStart2 {

public StartNode() {
}

public void setTrigger (EventContext context, String orgExpr,
boolean orgIsExpr)
throws WorkflowException {

System.out.println("SamplePlugin: StartNode - setTrigger called");
context.postStartWatch(SamplePluginConstants.CONTENTTYPE, eventDesc,
null, null);
}

public void fixup (ExpressionParser parser) {
}

Refer to the following related example listings:

m “Implementing the PluginObject Interface for a Start Node” on page 4-8 shows
how to read the plug-in datain XML format.

m “Implementing the PluginData Interface for a Start Node” on page 4-15 shows
how to read and save plug-in datain XML format. This example extends the
StartObject class.
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m “Defining the PluginTriggerPanel Class for a Start Node” on page 4-47 shows
how to display the plug-in GUI component in the design client.

m  “Using Plug-In Run-Time Contexts’ on page 4-92 shows how to define the
plug-in fields that can be referenced from an evaluator expression.

For more information about the plug-in sample, see“BPM Plug-In Sample” on page

10-1.

Defining the Run-Time Component Class for a Variable

Type

To define thye run-time component class for avariable typeto be displayed in the cell

of ajavax.swing.JTable, implement the

com.bea.wlpi.common.plugin.PluginvVariableRenderer interface.

Note: Classesimplementing this interface must be subclasses of

java.awt .Component.

The following table describes the P1uginvariablerRenderer interface method that

you must implement.

Table 4-16 PluginVariableRenderer Interface Method

M ethod

Description

public void setValue(java.lang.Object value)

Sets the variable to be displayed.

The method parameter is defined as
follows.

value:
java.lang.Object object that
specifies the variable value to be
displayed. This value can be either null or
an instance of the class declared in the
corresponding
com.bea.wlpi.common.plugin.Va
riableTypeInfo object.
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The following code listing shows how to define the run-time component classfor a
variable type. Notable lines of code are shown in bold.

Note: Thisclassisnot available as part of the plug-in sample.

Listing 4-23 Defining the Run-Time Component Classfor a Variable Type

package com.bea.wlpi.test.plugin;

import java.io.Serializable;
import javax.swing.JLabel;
import com.bea.wlpi.common.plugin.PluginVariableRenderer;

public class VariableRenderer extends JLabel implements PluginVariableRenderer,
Serializable {

public VariableRenderer () {

}

public void setValue(Object value) {
if (value == null)
setText ("null");
else
setText (value.toString());

Refer to “ Defining the PluginV ariablePanel Class’ on page 4-54, which shows how to
display the plug-in GUI component in the design client.

PluginTemplateNode Interface

Th6com.bea.wlpi.server.plugin.PluginTemplateNodeirﬁeﬁacepﬂmﬂdes
methods for activating Done and Start nodes, and compiling their expressions.

The PluginTemplateNode interfaceis extended by the following interfaces:

B com.bea.wlpi.server.plugin.PluginDone

B com.bea.wlpi.server.plugin.PluginStart2
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The following table describes the p1uginTemplateNode interface methods that you
must implement as part of the run-time component class when defining aDone or Start

node.

Table 4-17 PluginTemplateNode I nterface M ethods

M ethod

Description

public void

activate (com.bea.wlpi.server.common.Exe
cutionContext context) throws
com.bea.wlpi.common.WorkflowException

Activates the node.

The plug-in framework calls this method when the
matching nodeisactivated by anincomingtransition
from a predecessor node.

The method parameter is defined as follows.

execContext
com.bea.wlpi.server.common.Execution
Context object that specifiesthe execution context.
The execution context provides access to the
run-timecontext, including thetemplate | D, template
definition ID, workflow instance I D, event data, and
various services related to the workflow execution.

For more information about the execution context,
see “Using Plug-In Run-Time Contexts’ on page
4-92.

public void

fixup (com.bea.wlpi.evaluator.Expression
Parser parser) throws
com.bea.wlpi.common.WorkflowException

Enables the plug-in node to compile the necessary
expressions.

The Plug-in Manager calls this method after parsing
the template definition and storing it in memory, and
prior to starting the workflow. The plug-in Start and
Done nodes should perform all expensive
initialization steps at thistime.

The method parameter is defined as follows.

parser
com.bea.wlpi.evaluator.ExpressionPar
ser object that specifies the expression parser.

For more information about the P1uginTemplateNode interface, seethe
com.bea.wlpi.server.plugin.PluginTemplateNode Javadoc.
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Using Plug-In Run-Time Contexts

To define the run-time execution information for the plug-in, you must implement a
run-time interface for the plug-in component, asdefined in “ Executing the Plug-1n" on
page 4-56. At run time, the plug-in communicates with the process engine using a
process called context passing: the Plug-in Manager obtains an instance of the plug-in
component run-time interface and passes the context to it.

Thefollowing figure illustrates context passing.

Figure4-10 Context Passing
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Each context interface provides restricted access to the Plug-in Manager functionality,
enabling the plug-in to execute and manage its own application logic, and introduce
the plug-in instance data into the BPM run-time environment.

The following table describes the plug-in run-time context interfaces.

Table 4-18 Plug-In Run-Time Context I nterfaces

Thefollowing context . . . Provides. . .

com.bea.wlpi.server.plugin.ActionContext Run-time context and services associated
with an action.

com.bea.wlpi.evaluator.EvaluationContext Run-time evaluation parameters for
elementsin an expression.
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Table 4-18 Plug-In Run-Time Context I nterfaces (Continued)

Thefollowing context . .. Provides. ..

com.bea.wlpi.server.plugin.EventContext Run-time context and services associated
with an event.

com.bea.wlpi.server.common.ExecutionContext Execution context of a running workflow
instance.

com.bea.wlpi.common.plugin.PluginPanelContext Client-side context for the BPM design
client.

The following section describes the context interfaces in more detail.

Action Context

The com.bea.wlpi.server.plugin.ActionContext interface provides the
run-time context and services for plug-in actions. This context is passed via the
com.bea.wlpi.server.plugin.PluginAction interface execute () method.

Thefollowing table describesthe aActioncontext interface methods that you can use
to access information about the action context.
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Table 4-19 ActionContext | nter face M ethods

Method

Description

public int executeSubActionList (int
index,
com.bea.wlpi.server.common.ExecutionCon
text context) throws
com.bea.wlpi.common.WorkflowException

Executes each subaction on alist.
The method parameters are defined as follows:

m  index
Integer value that specifies the index of the
subaction list to execute. This value equates to
theindex of the classNames array that
corresponds to the
com.bea.wlpi.common.plugin.Action
Info object.

B  execContext:
com.bea.wlpi.server.common.Execut
ionContext object that specifiesthe execution
context that is passed by the caller. The
execution context provides access to the
run-time context, including the template I D,
template definition 1D, workflow instance ID,
event data, and various services related to the
workflow execution.

This method returns one of the following
com.bea.wlpi.server.common.Execution
Context integer values, indicating the return code,
that specifies whether or not processing should
continue:

m  CONTINUE: Continue processing.

m  STOP: Stop processing. In this case, the caller
must return immediately and pass this return
vaue.

For more information about the execution context,
see “ Execution Context” on page 4-104.
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Table 4-19 ActionContext Interface M ethods (Continued)

M ethod Description

public java.lang.String getActionId() Getsthe ID that uniquely defines this action.

throws . . This D isrequired to support asynchronously

com.bea.wlpi.common.WorkflowException executed callbacks to plug-in actions. The ID must
be passed to the

com.bea.wlpi.server.worklist.Worklis
t interface response () method.

Thismethod returnsa java . lang . String object
that specifiesthe action ID.
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Table 4-19 ActionContext I nterface M ethods (Continued)

Method

Description

public java.lang.String
instantiateWorkflow (com.bea.wlpi.server
.common . ExecutionContext context,
java.lang.String orgID, java.lang.String
templatelD,
com.bea.wlpi.common.VariableInfol]
initialValues, java.util.Map pluginData)
throws
com.bea.wlpi.common.WorkflowException

Creates a new workflow instance.
The method parameters are defined as follows:

| context:
com.bea.wlpi.server.common.Execut
ionContext object that specifiesthe execution
context that is passed by the caller. The
execution context provides access to the
run-time context, including the template ID,
template definition 1D, workflow instance ID,
event data, and various services related to the
workflow execution. For moreinformati on about
the execution context, see “ Execution Context”
on page 4-104.

™ orgID:
java.lang.String object that specifiesthe
ID of the organization in which the workflow
should be instantiated.

B templatelD:
java.lang.String object that specifiesthe
ID of the workflow template to instantiate.

B intialValues:
Array of
com.bea.wlpi.common.VariableInfo
objects that specifiesthe ID of the workflow
template to be instanti ated.

® pluginData:
java.util.Map object that specifiesamap of
all plug-in instance data, keyed on the plug-in
name.
This method returns an XML document that is
compliant with the Client Request DTD,
ClientReq.dtd, asdescribed in“DTD Formats’
in Programming BPM Client Applications. The
XML document contains information about the
running instance, including the instance ID and
template definition ID. It can be accessed by parsing
the document using an XML parser, such asa SAX
(Simple API for XML) parser.
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Evaluation Context

The com.bea.wlpi.evaluator.EvaluationContext interface provides the
run-time evaluation parameters for the elementsin an expression. This context is
passed viathe evaluate () method to the
com.bea.wlpi.server.plugin.PluginField interface and the
com.bea.wlpi.server.plugin.PluginFunction interface.

The following table describes the Evaluationcontext interface methods that you
can use to access information about the evaluation context.

Table 4-20 EvaluationContext | nterface M ethods

M ethod Description
public final int getCalendarType() Gets the type of calendar to use when performing
date arithmetic.

This method returns an integer value that specifies
oneof thefollowing calendar types, as defined by the
com.bea.wlpi.evaluator.ExecutionCont
ext interface:

m CALTYPE_ASSIGNEE (1): Task assignee
calendar.

m  CALTYPE_GREGORIAN (3): Gregorian
calendar.

m  CALTYPE_ORG (0): Instance organization
calendar.

m  CALTYPE SPECIFIC (2): Specific calendar.

public final Gets the data for the current event.
com.bea.wlpi.server.eventprocessor.Even This method returns a

thata getEventData() com.bea.wlpi.server.eventprocessor.E

ventData object that specifies the current event
data.
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Table 4-20 EvaluationContext I nterface M ethods (Continued)

M ethod

Description

public final
com.bea.wlpi.server.common.ExecutionCon
text getExecutionContext ()

Gets the execution context within which to evaluate
the expression.

This method returns an
com.bea.wlpi.server.common.Execution
Context object that specifiesthe execution context.
For more information about the execution context,
see “ Execution Context” on page 4-104.

public final java.lang.String
getTaskID()

Getsthe user ID of the current task, if any.

Thismethod returnsajava.lang.String object
that specifiesthetask ID.

public final java.lang.String
getUserID()

Getsthe user ID that made the current top-level API
call.

Thismethod returnsajava.lang.String object
that specifies the user ID.
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Table 4-20 EvaluationContext Interface M ethods (Continued)

M ethod

Description

public java.lang.String
instantiateWorkflow(com.bea.wlpi.server
.common . ExecutionContext context,
java.lang.String orgID, java.lang.String
templateID,
com.bea.wlpi.common.VariableInfol]
initialValues, java.util.Map pluginData)
throws
com.bea.wlpi.common.WorkflowException

Creates a new workflow instance.
The method parameters are defined as follows:

| context.
com.bea.wlpi.server.common.Execut
ionContext object that specifiestheexecution
context that is passed by the caller. The
execution context provides access to the
run-time context, including the template ID,
template definition ID, workflow instance ID,
event data, and various services related to the
workflow execution. For moreinformation about
the execution context, see “ Execution Context”
on page 4-104.

m orgID
java.lang.String object that specifiesthe
ID of the organization in which the workflow
should be instantiated.

B templatelID.
java.lang.String object that specifiesthe
ID of the workflow template to be instantiated.

B intialValues:
Array of
com.bea.wlpi.common.VariableInfo
objects that specifies the ID of the workflow
template to instantiate.

m  pluginData:
java.util.Map object that specifiesamap of
all plug-in instance data, keyed on the plug-in
name,
This method returns an XML document that is
compliant with the Client Request DTD,
ClientReq.dtd, asdescribedin “DTD Formats’
in Programming BPM Client Applications. The
XML document contains information about the
running instance, including the instance ID and
template definition ID. It can be accessed by parsing
the document using an XML parser, such as a SAX
(Simple APl for XML) parser.
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Event Context

The com.bea .wlpi.server.plugin.EventContext interface providesthe
run-time context and services to plug-in events. This context is passed via the
following methods:

B activate() and trigger () methodsto the
com.bea.wlpi.server.plugin.PluginEvent interface

B settrigger () methodtothecom.bea.wlpi.server.plugin.PluginStart?2
interface

Thefollowing table describes the Eventcontext interface methods that you can use
to access information about the event context.
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Table 4-21 Event Context | nter face M ethods

M ethod

Description

public void
activateEvent (com.be
a.wlpi.server.common
.ExecutionContext
context,
java.lang.String
contentType,
java.lang.String
eventDescriptor,
java.lang.String
keyValue,
java.lang.String
condition) throws
com.bea.wlpi.common.
WorkflowException

Performs default event activation.

Checks whether the Event Processor has received and persisted a message
addressed to this workflow instance or templ ate.

If no message exists, an event watch record is posted. If a message exists, the
matching event is consumed and the event node is triggered if the following
criteria are met:

m  Message contains the required content type and event descriptor.
m  Key value matches the key value specified by the caller (if specified).
m  Conditional expression evaluatesto true (if specified).

If passing a content type other than text /xml, it is the plug-in's responsibility
to ensurethat amatching event key expressionisregistered in the event key table.
This can be accomplished using the addEventKey () method to the
com.bea.wlpi.server.admin.Admin interface. The plug-in should aso
provide aplug-in field to evaluate akey value from incoming data of this content
type and format. For more information about defining a plug-in field, see
“Defining the Run-Time Component Class for aMessage Type’ on page 4-81.

The method parameters are defined as follows:

u context.
com.bea.wlpi.server.common.ExecutionContext object that
specifies the execution context that is passed by the caller. For more
information about the execution context, see “Execution Context” on page
4-104.

B contentType
java.lang.String object that specifiesthe MIME content type that
describes the basic data type of the message.

B eventDescriptor:
java.lang.String object that specifies the event descriptor in a format
that is compatible with the contentType value, or null.

B keyValue
java.lang.String object that specifiesthekey value required totrigger
this call, or null.

B condition:
java.lang.String object that specifiesthe conditional expression to
evaluate against the event, or null. This condition must evaluate to true
before the event can be triggered.

Programming BPM Plug-Ins for WebL ogic Integration  4-101


../classdocs/com/bea/wlpi/server/admin/Admin.html
../classdocs/com/bea/wlpi/server/common/ExecutionContext.html
http://java.sun.com/j2se/1.3/docs/api/java/lang/String.html
http://java.sun.com/j2se/1.3/docs/api/java/lang/String.html
http://java.sun.com/j2se/1.3/docs/api/java/lang/String.html
http://java.sun.com/j2se/1.3/docs/api/java/lang/String.html

4 Defining Plug-In Components

Table 4-21 Event Context Interface M ethods (Continued)

Method Description
public Gets the ID of the Event or Start node.
java.lang.String This D isrequired to support asynchronously executed callbacks to plug-in
getNodeId () actions. The ID must be passed to the response () method to the
com.bea.wlpi.server.worklist.Worklist interface.
This method returnsa java . lang . String object that specifies the action ID.
public Getsthe ID of the workflow template definition.

java.lang.String
getTemplateDefinitio
nID()

Thismethod returnsa java . lang . String object that specifies the template
definition ID.

public
java.lang.String
getTemplateID()

Getsthe ID of the workflow template.

This method returnsa java . lang . String object that specifies the template
ID.

public void
postStartWatch (java.
lang.String
contentType,
java.lang.String
eventDescriptor,
java.lang.String
keyValue,
java.lang.String
condition)

Registers an Event Processor watch record for the specified message.

Note:

If passing a content type other than text /xml, it isthe plug-in'sresponsibility
toensurethat amatching event key expression isregistered inthe event key table.
This can be accomplished using the addEventKey () method to the
com.bea.wlpi.server.admin.Admin interface. The plug-in should also
provide aplug-infield to evaluate akey value from incoming data of this content
type and format. For more information about defining a plug-in field, see
“Defining the Run-Time Component Classfor a Message Type” on page 4-81.

This method can only be called by a Start node.

The method parameters are defined as follows:

B contentType
java.lang.String object that specifiesthe MIME content type that
describes the basic data type of the message.

B eventDescriptor:
java.lang.String object that specifiesthe event descriptor in aformat
that is compatible with the contentType value, or null.

B keyValue
java.lang.String object that specifiesthe key value required to trigger
this call, or null.

B condition:
java.lang.String object that specifies the conditional expression to
evaluate against the event, or null. This condition must evaluate to true
before the event can be triggered.

4-102 Programming BPM Plug-Ins for WebL ogic Integration


../classdocs/com/bea/wlpi/server/worklist/Worklist.html
http://java.sun.com/j2se/1.3/docs/api/java/lang/String.html
http://java.sun.com/j2se/1.3/docs/api/java/lang/String.html
http://java.sun.com/j2se/1.3/docs/api/java/lang/String.html
../classdocs/com/bea/wlpi/server/admin/Admin.html
http://java.sun.com/j2se/1.3/docs/api/java/lang/String.html
http://java.sun.com/j2se/1.3/docs/api/java/lang/String.html
http://java.sun.com/j2se/1.3/docs/api/java/lang/String.html
http://java.sun.com/j2se/1.3/docs/api/java/lang/String.html

Using Plug-In Run-Time Contexts

Table 4-21 Event Context I nterface M ethods (Continued)

M ethod

Description

public void
removeEventWatch (com
.bea.wlpi.server.com
mon . ExecutionContext
context)

Unregisters the Event Processor watch record for the specified message.

Note:
The method parameter is defined as follows.

This message should be called only by an Event node.

context.
com.bea.wlpi.server.common.ExecutionContext object that
specifies the execution context that is passed to the caller. For more information
about the execution context, see “ Execution Context” on page 4-104.

public void
removeStartWatch ()

Unregisters the Event Processor watch record for the specified message.

Note:  This message should be called only by a Start node.

public
java.lang.String
instantiateWorkflow (
com.bea.wlpi.server.
common . ExecutionCont
ext context,
java.lang.String
orgID,
java.lang.String
templateID,
com.bea.wlpi.common.
VariableInfol]
initialValues,
java.util .Map
pluginData) throws
com.bea.wlpi.common.
WorkflowException

Creates a new workflow instance.
The method parameters are defined as follows:

u context.
com.bea.wlpi.server.common.ExecutionContext object that
specifies the execution context that is passed by the caller. The execution
context provides access to the run-time context, including the template ID,
template definition 1D, workflow instance ID, event data, and various
services related to the workflow execution.

™ orgID:
java.lang.String object that specifiesthe ID of the organizationin
which the workflow should be instantiated.

B templatelD:
java.lang.String object that specifiesthe D of theworkflow template
to be instantiated.

B intialValues
Array of com.bea.wlpi.common.VariableInfo objectsthat specifies
the ID of the workflow template to be instantiated.

B pluginData
java.util.Map object that specifiesamap of all plug-in instance data,
keyed on the plug-in name.

Thismethod returnsan XML document that is compliant with the Client Request
DTD, clientReq.dtd, asdescribed in “DTD Formats” in Programming
BPM Client Applications. The XML document containsinformation about the
running instance, including the instance ID and template definition ID. It can be
accessed by parsing the document using an XML parser, such asa SAX (Simple
API for XML) parser.

Programming BPM Plug-Ins for WebL ogic Integration  4-103


../classdocs/com/bea/wlpi/server/common/ExecutionContext.html
../classdocs/com/bea/wlpi/server/common/ExecutionContext.html
http://java.sun.com/j2se/1.3/docs/api/java/lang/String.html
http://java.sun.com/j2se/1.3/docs/api/java/lang/String.html
../classdocs/com/bea/wlpi/common/VariableInfo.html
http://java.sun.com/j2se/1.3/docs/api/java/util/Map.html

4 Defining Plug-In Components

Execution Context

The com.bea.wlpi.server.common.ExecutionContext interface providesthe
run-time context and services for a running workflow instance. This context is passed

viathe following methods:

B com.bea.wlpi.server.plugin.PluginAction interface execute (),
response (), and startedwWorkflowDone () methods

B com.bea.wlpi.server.plugin.PluginEvent interface activate () and

trigger () methods

B com.bea.wlpi.server.plugin.PluginTemplateNode interface activate ()
method (used by the Start and Done nodes)

Thefollowing table describesthe Executioncontext interface methods that you can
use to access information about the action context.

Table 4-22 ExecutionContext I nterface Methods

Method

Description

public void
addClientResponse (java.lang.Strin
g xml)

Appends an XML document to the APl method return value.
The method parameter is defined as follows.

xml:
java.lang.String object that specifiesthe XML
document to be appended.

public java.lang.String
getErrorHandler () throws
com.bea.wlpi.common.WorkflowExcep
tion

Gets the name of the current error handler.

Thismethod returnsa java . lang . String object that
specifies the current error handler.

public
com.bea.wlpi.server.eventprocesso
r.EventData getEventData ()

Gets the data associated with the current event, if any.
This method returnsa
com.bea.wlpi.server.eventprocessor.EventDat

a object that specifies the event data, or an empty string that
specifies the system eventhandler.

public int getExceptionNumber ()

Gets the message number of the error being handled by the
eventhandler.

This method returns an integer val ue that specifiesthe message
number.
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Table 4-22 ExecutionContext Interface M ethods (Continued)

M ethod

Description

public java.lang.Exception
getExceptionObject ()

Gets the exception object being handled by the event handler.

This method returnsa java. lang . Exception object that
specifies the exception object.

public int getExceptionSeverity ()

Gets the exception severity code of the error being handled by
the event handler.

This method returns an integer val ue that specifies one of the
following
com.bea.wlpi.common.WorkflowException Severity
codes:

®  ERROR_CUSTOM: Custom error raised either by an
application or by aworkflow executing the Invoke
Error handler action.

® ERROR_SYSTEM: Fatal exception occurred while a user
request was being processed.

m  ERROR_UNKNOWN: Unknown error type (internal use
only).

®  ERROR_WORKFLOW: Fatal, illegal condition, such as
inconsistent workflow state.

B WARNING_WORKFLOW: Nonfatal workflow condition that
the user can rectify manually.

public java.lang.String
getExceptionText ()

Gets the message text of the exception being handled by the
event handler.

Thismethod returnsa java. lang. String object that
specifies the message text.

public java.lang.String
getExceptionType ()

Gets the message type of the exception being handled by the
event handler.

Thismethod returnsa java. lang. String object that
specifies the message text.

public java.lang.String
getInstanceID()

Gets the ID of the current workflow instance.

Thismethod returnsa java. lang. String object that
specifiesthe ID.
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Table 4-22 ExecutionContext I nterface Methods (Continued)

Method

Description

public java.lang.String getOrg()
throws
com.bea.wlpi.common.WorkflowExcep
tion

Getsthe ID of the organization in which the current instance is
running.

Thismethod returnsa java . lang . String object that
specifies the message text.

public java.lang.Object
getPluginInstanceData(java.lang.S
tring pluginName) throws
com.bea.wlpi.common.WorkflowExcep
tion

Gets the workflow instance data provided by the named
plug-in.

The method parameter is defined as follows.

pluginName

java.lang.String object that specifies the plug-in name.

Thismethod returnsa java . lang . Object object that
specifies the plug-in instance data.

public java.lang.String
getRequestor ()

Getsthe ID of the user that made the current API request.

Thismethod returnsa java . lang . String object that
specifies the requestor ID.

public boolean getRollbackOnly ()

Determines whether the current user transaction has been
marked for rollback only.

This method returns true if the transaction is set for rollback
only, and false otherwise.

public java.lang.String
getTemplateDefinitionID()

Getsthe ID of the current template definition.

Thismethod returnsa java . lang . String object that
specifies the template definition ID.

public
com.bea.wlpi.common.plugin.Plugin
Object
getTemplateDefintionPluginData (ja
va.lang.String pluginName)

Gets the template definition data for the specified plug-in.
The method parameter is defined as follows.

pluginName

java.lang.String object that specifies the plug-in name.
This method returnsa
com.bea.wlpi.common.plugin.PluginObject
object that specifies the template definition data.

public java.lang.String
getTemplateID()

Getsthe ID of the current template.

Thismethod returnsa java . lang . String object that
specifies the template ID.
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Table 4-22 ExecutionContext Interface M ethods (Continued)

M ethod Description

public Gets the template data for the specified plug-in.

SEH-L bea.wlpi.common.plugin.Plugin  The method parameter is defined as follows.
Ject

getTemplatePluginData (java.lang.S
tring pluginName)

pluginName

java.lang.String object that specifiesthe plug-in name.
This method returns a
com.bea.wlpi.common.plugin.PluginObject
object that specifies the template data.

public
com.bea.wlpi.common.VariableInfo
getVariableInfo(java.lang.String
name)

Gets information about the specified plug-in variable.
The method parameter is defined as follows.

name.

java.lang.String object that specifiesthe variable name.
This method returns a
com.bea.wlpi.common.VariableInfo object that
specifies the variable information.

public java.lang.Object
getVariablevValue (java.lang.String
name) throws
com.bea.wlpi.common.WorkflowExcep
tion

Programming BPM Plug-Ins for WebL ogic Integration

Gets the variable value for the specified plug-in variable.
The method parameter is defined as follows.

name:

java.lang.String object that specifiesthe variable name.
Thismethod returnsa java. lang.Object object that
specifies the variable information.

Also refertothegetInstancevariable () method tothe
com.bea.wlpi.server.admin.Admin interface, as
described in “Monitoring Run-Time Variables” in
Programming BPM Client Applications.

4-107


http://java.sun.com/j2se/1.3/docs/api/java/lang/String.html
../classdocs/com/bea/wlpi/common/plugin/PluginObject.html
http://java.sun.com/j2se/1.3/docs/api/java/lang/String.html
../classdocs/com/bea/wlpi/common/VariableInfo.html
http://java.sun.com/j2se/1.3/docs/api/java/lang/String.html
http://java.sun.com/j2se/1.3/docs/api/java/lang/Object.html
../classdocs/com/bea/wlpi/server/admin/Admin.html

4 Defining Plug-In Components

Table 4-22 ExecutionContext I nterface Methods (Continued)

Method

Description

public java.lang.String
instantiate(java.lang.String
orgID, java.lang.String
initialNode, java.lang.String
parentTemplateDefinitionID,
java.lang.String parentID,
java.lang.String parentNodeID,
com.bea.wlpi.server.eventprocesso
r.EventData eventData,
java.util.List IVariableValues,
java.util.Map pluginData) throws
com.bea.wlpi.common.WorkflowExcep
tion

Creates a new workflow instance
The method parameters are defined as follows:

orglID:
java.lang.String object that specifies the organization ID
that will be associated with the new instance.

initialNode:
java.lang.String object that specifiesthe ID of the Start
node to be activated.

parentTemplateDefinitionID:
java.lang.String object that specifies the ID of the parent
template definition (if a subworkflow is being instantiated).

parentID.
java.lang.String object that specifiesthe ID of the parent
workflow instance (if a subworkflow is being instantiated).

parentNodeID.

java.lang.String object that specifiesthe D of the nodein
the parent workflow to be notified of eventsin thelifecycle of the
workflow (if asubworkflow is being instantiated).

eventData.
com.bea.wlpi.server.eventprocessor.EventDat
a object that specifies the event data to pass to the called Start
nodesin the workflow. (This parameter provides an alternative to
using the IvariableValues valueto set variable vaues
explicitly.)

lvariableValues:

java.util.List object that specifiesalist of
com.bea.wlpi.common.VariableInfo objectsthat
initialize the workflow instance variables. Note that non-null
initial values for all mandatory input variables must be passed
through this parameter.

pluginData:

java.util.Map object that specifies amap of al plug-in
instance data, keyed on the plug-in name.

Thismethodreturnsajava. lang. String object that specifiesthe
1D of the new workflow instance.

Also refer tothe instantiateWorkflow () method to the
com.bea.wlpi.server.worklist.Worklist interface, as
described in “Manually Starting Workflows” in Programming BPM
Client Applications.
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Table 4-22 ExecutionContext Interface M ethods (Continued)

M ethod

Description

public int

invokeErrorHandler (java.lang.Stri
ng handlerName,
java.lang.Exception e)

Invokes the specified event handler.

The method parametes are defined as follows:

m  handlerName: java.lang.String object that
specifies the name of the event handler to be invoked.

® e java.lang.Exception object that specifiesthe
event value to be thrown.

This method returns an integer val ue that specifiesthe status of
the call.

public boolean isAuditEnabled()

Determines whether or not auditing is enabled for the current
workflow.

This method returns true if auditing is enabled, and false
otherwise.

public void

setErrorHandler (java.lang.String
handlerName) throws
com.bea.wlpi.common.WorkflowExcep
tion

Sets the current event handler.
The method parameter is defined as follows.

handlerName:

java.lang.String object that specifies the one of the
following: name of the event handler to set; null, to restore the
previous event handler; or an empty string, to set the system
event handler.

public void

setPluginInstanceData (java.lang.S
tring pluginName, java.lang.Object
data) throws
com.bea.wlpi.common.WorkflowExcep
tion

Sets the workflow instance data for the specified plug-in.
The method parameters are defined as follows:
B pluginName:
java.lang.String object that specifiesthe plug-in
name.
B data:
java.lang.Object object that specifiesthe plug-in
data
Also refer to the setInstancevVariable () method to the
com.bea.wlpi.server.admin.Admin interface, as
described in “Monitoring Run-Time Variables” in
Programming BPM Client Applications.

public void setRollbackOnly ()

Sets the user transaction for rollback only.
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4 Defining Plug-In Components

Table 4-22 ExecutionContext I nterface Methods (Continued)

Method

Description

public void
setVariableValue(java.lang.String
name, java.lang.Object value)
throws
com.bea.wlpi.common.WorkflowExcep
tion

Sets the value of avariable.
The method parameters are defined as follows:

™ orgID:
java.lang.String object that specifiesthe
organization ID that will be associated with the new
instance.

B  initialNode
java.lang.String object that specifiesthe ID of the
Start node to be activated.
Also refer tothe set Instancevariable () method to the
com.bea.wlpi.server.admin.Admin interface, as
described in “Monitoring Run-Time Variables’ in
Programming BPM Client Applications.
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Table 4-22 ExecutionContext Interface M ethods (Continued)

M ethod

Description

public java.lang.String
taskAssign(java.lang.String
instanceID, java.lang.String
taskID, java.lang.String
assigneeID, boolean bRole, boolean
bLoadBalance) throws
com.bea.wlpi.common.WorkflowExcep
tion

Programming BPM Plug-Ins for WebL ogic Integration

Assigns aworkflow task to a participant.
The method parameters are defined as follows:

B  instancelD.
java.lang.String object that specifiesthe workflow
instance ID.

B taskID
java.lang.String object that specifiesthetask ID.

B  assigneelD.
java.lang.String object that specifiesthe ID of the
assignee (user or role).

B bRole
Boolean valuethat indicateswhether the specified assignee
isarole(true) or user (false).

B bLoadBalance:
Boolean value that specifieswhether or not |oad balancing
should be applied across the members of arole. This
parameter isignored if bRoleissetto false.

This method returns an XML document that is compliant with
the Client Request DTD, ClientReq.dtd, asdescribed in
“DTD Formats’ in Programming BPM Client Applications.
The XML document contains information about the running
instance, including the instance 1D and template definition ID.
It can be accessed by parsing the document using an XML
parser, such asa SAX (Simple API for XML) parser.

Also refer to the taskAssign () method to the
com.bea.wlpi.server.worklist.Worklist
interface, as described in “Managing Run-Time Tasks” in
Programming BPM Client Applications.
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Table 4-22 ExecutionContext I nterface Methods (Continued)

Method

Description

public java.lang.String

taskDoIt (java.lang.String
instanceID, java.lang.String
taskID) throws
com.bea.wlpi.common.WorkflowExcep
tion

Executes a workflow task.
The method parameters are defined as follows:

B  instancelID
java.lang.String object that specifies the workflow
instance ID.

B taskID
java.lang.String object that specifiesthetask ID.

This method returnsan XML document that is compliant with
the Client Request DTD, ClientReq.dtd, asdescribed in
“DTD Formats’ in Programming BPM Client Applications.
The XML document contains information about the running
instance, including the instance ID and template definition ID.
It can be accessed by parsing the document using an XML
parser, such asa SAX (Simple API for XML) parser.

Also refer to the taskExecute () method to the
com.bea.wlpi.server.worklist.Worklist
interface, as described in “Managing Run-Time Tasks” in
Programming BPM Client Applications.

public java.lang.String
taskMarkDone (java.lang.String
instanceID, java.lang.String
taskID) throws
com.bea.wlpi.common.WorkflowExcep
tion

Marks aworkflow task complete.
The method parameters are defined as follows:

B  instanceID
java.lang.String object that specifies the workflow
instance ID.

B taskID
java.lang.String object that specifiesthetask ID.

This method returnsan XML document that is compliant with
the Client Request DTD, ClientReq.dtd, asdescribed in
“DTD Formats’ in Programming BPM Client
Applications.The XML document contains information about
the running instance, including the instance ID and template
definition ID. It can be accessed by parsing the document using
an XML parser, such asa SAX (Simple APl for XML) parser.

Also refer to the taskMarkDone () method to the
com.bea.wlpi.server.worklist.Worklist
interface, as described in “Managing Run-Time Tasks” in
Programming BPM Client Applications.
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Table 4-22 ExecutionContext Interface M ethods (Continued)

M ethod

Description

public java.lang.String
taskSetProperties(java.lang.Strin
g instanceID, java.lang.String
taskID, int priority, boolean
doneWithoutExecute, boolean
executeIfDone, boolean unmarkDone,
boolean modifiable, boolean
reassignment) throws
com.bea.wlpi.common.WorkflowExcep
tion

Programming BPM Plug-Ins for WebL ogic Integration

Sets the properties for aworkflow task.

The method parameters are defined as follows:

B instancelD.
java.lang.String object that specifies the workflow
instance I D.

B taskID
java.lang.String object that specifiesthetask ID.
B priority:.
Integer value that specifiesthe task priority: 0 (low), 1 (medium),
or 2 (high).
B doneWithoutExecute
Boolean va ue that specifies whether or not a user has permission
tomark atask as complete using the taskMarkDone () method,
described previoudly in this table.
B executeIfDone
Boolean va ue that specifies whether or not a user has permission
to execute atask using the taskDoIt () method, described
previously in thistable.
B unmarkDone:
Boolean va ue that specifies whether or not a user has permission
to mark atask asincomplete using the taskUnmarkDone ()
method, described later in this table.
B modifiable:
Boolean va ue that specifies whether or not a user has permission
to set properties using this method.
B reassignable
Boolean va ue that specifies whether or not a user has permission
to assign atask using the taskAssign () method, described
previously in this table.
This method returns an XML document that is compliant with the
Client Request DTD, ClientReq.dtd, asdescribedin “DTD
Formats” in Programming BPM Client Applications. The XML
document contains information about the running instance, including
theinstance ID and template definition ID. It can be accessed by
parsing the document using an XML parser, such asa SAX (Simple
API for XML) parser.

Also refer to the taskSetProperties () method to the
com.bea.wlpi.server.worklist.Worklist interface, as
described in described in “Managing Run-Time Tasks’ in
Programming BPM Client Applications.
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Table 4-22 ExecutionContext I nterface Methods (Continued)

Method

Description

public java.lang.String
taskUnassign(java.lang.String
instanceID, java.lang.String
taskID) throws
com.bea.wlpi.common.WorkflowExcep
tion

Unassigns a workflow task.
The method parameters are defined as follows:

B  instancelID
java.lang.String object that specifies the workflow
instance ID.

B taskID
java.lang.String object that specifiesthetask ID.

This method returnsan XML document that is compliant with
the Client Request DTD, ClientReq.dtd, asdescribed in
“DTD Formats’ in Programming BPM Client Applications.
The XML document contains information about the running
instance, including the instance ID and template definition ID.
It can be accessed by parsing the document using an XML
parser, such asa SAX (Simple API for XML) parser.

Also refer to the taskUnassign () method to the
com.bea.wlpi.server.worklist.Worklist
interface, as described in “Managing Run-Time Tasks” in
Programming BPM Client Applications.

public java.lang.String
taskUnmarkDone (java.lang.String
instanceID, java.lang.String
taskID) throws
com.bea.wlpi.common.WorkflowExcep
tion

Marks aworkflow task asincomplete.
The method parameters are defined as follows:

B  instanceID
java.lang.String object that specifies the workflow
instance ID.

B taskID
java.lang.String object that specifiesthetask ID.

This method returnsan XML document that is compliant with
the Client Request DTD, ClientReq.dtd, asdescribed in
“DTD Formats’ in Programming BPM Client Applications.
The XML document contains information about the running
instance, including the instance ID and template definition ID.
It can be accessed by parsing the document using an XML
parser, such asa SAX (Simple API for XML) parser.

Also refer to the taskUnmarkdone () method to the
com.bea.wlpi.server.worklist.Worklist
interface, as described in “Managing Run-Time Tasks” in
Programming BPM Client Applications.
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Using Plug-In Run-Time Contexts

For more information, see the
com.bea.wlpi.server.common.ExecutionContext Javadoc.

PluginPanelContext

The com.bea.wlpi.common.plugin.PluginPanelContext interface providesthe
run-time context and servicesfor thedesign client (for example, the Studio), including:

m  Accessto plug-in template and template definition data

m  Servicesto launch the Expression Builder, validate and manipulate expressions,
and invoke the Add Variable dialog box.

Note: Not all methodsare applicableinall dialog box contexts. If the plug-ininvokes
amethod in an invalid context, a
java.lang.UnsupportedOperationException exception isthrown.

Y ou can access the plug-in panel context using the
com.bea.wlpi.common.plugin.PluginPanel get and set methods defined in the
table “ PluginPanel Class Methods’ on page 4-24.

The following table describes the p1uginPanelcontext interface methods that you
can use to access information about the action context.
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Table 4-23 PluginPanelContext I nterface M ethods

Method

Description

public
com.bea.wlpi.common.VariableInfo
checkVariable(java.lang.String
name, java.lang.Stringl]
validTypes) throws
com.bea.wlpi.common.WorkflowExce
ption

Determineswhether avariable exists. If not variableexists, this
method invokes the Add Variable dialog box to enable a user
to define anew workflow variable of avalid type specified by
the caller.

The method parameters are defined as follows:

| name:
java.lang.String object that specifiesthe variable
name.

B validTypes
Array of java.lang.String objectthat specifieseither
valid typesfor the specified variable, or null. For alist of
valid types, see the
com.bea.wlpi.common.VariableInfo Javadoc.

This method returns a
com.bea.wlpi.common.VariableInfo object that
specifies the existing or new variable information, or null.

public javax.naming.Context

Gets the design client INDI context.

getInitialContext () Thismethod returnsa javax .naming . Context object that
specifiesthe INDI context. This context contains the same
security context used by the design client.
Note:  The caller must not close this context.

public Gets the plug-in data for the template associated with the

com.bea.wlpi.common.PluginData
getPluginTemplateData (java.lang.
String pluginName)

specified template.

The method parameter is defined as follows.

pluginName

java.lang.String object that specifiesthe plug-in name.

This method returns a
com.bea.wlpi.common.plugin.PluginData object
that specifies the plug-in template.
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Table 4-23 PluginPanelContext Interface M ethods (Continued)

M ethod

Description

public
com.bea.wlpi.common.PluginData
getPluginTemplateDefinitionData (
java.lang.String pluginName)

Getstheplug-in datafor the template definition associated with
the specified template.
The method parameter is defined as follows.
pluginName
java.lang.String object that specifiesthe plug-in name.

This method returns a
com.bea.wlpi.common.plugin.PluginData object
that specifies the plug-in template definition.

public int
getTemplateDefinitionID()

Getsthe ID of the owner of the template definition.

Thismethod returnsa java . lang . String object that
specifies the template definition ID.

public int getTemplateID()

Getsthe ID of the owner of the template.

Thismethod returnsa java . lang . String object that
specifiesthe template ID.

public java.util.List
getVariableList ()

Gets alist of variables and their types.

Thismethod returnsa java.util.List object containing a
list of com.bea.wlpi.common.VariableInfo objects
that describe the variables.

public java.util.List
getVariablelist (java.lang.String
type)

Getsalist of variables of the specified type.

Thismethod returnsa java.util.List object containing a
list of com.bea.wlpi.common.VariableInfo objects
that describe the variables of the specified type.

public
com.bea.wlpi.common.VariableInfo
invokeAddVariableDialog () throws
com.bea.wlpi.common.WorkflowExce
ption

Invokesthe Add Variable dialog box to enable a user to define
anew workflow variable.

This method returns a
com.bea.wlpi.common.VariableInfo objectthat
specifiesthe new variableinformation, or null if the OK button
was not selected to create the variable.

Programming BPM Plug-Ins for WebL ogic Integration  4-117


http://java.sun.com/j2se/1.3/docs/api/java/util/List.html
../classdocs/com/bea/wlpi/common/VariableInfo.html
http://java.sun.com/j2se/1.3/docs/api/java/lang/String.html
../classdocs/com/bea/wlpi/common/plugin/PluginData.html
http://java.sun.com/j2se/1.3/docs/api/java/lang/String.html
http://java.sun.com/j2se/1.3/docs/api/java/lang/String.html
../classdocs/com/bea/wlpi/common/VariableInfo.html
http://java.sun.com/j2se/1.3/docs/api/java/util/List.html
../classdocs/com/bea/wlpi/common/VariableInfo.html

4 Defining Plug-In Components

Table 4-23 PluginPanelContext Interface M ethods (Continued)

Method

Description

public
com.bea.wlpi.common.VariableInfo
invokeAddVariableDialog(java.lan
g.String name, java.lang.Stringl]
validTypes) throws
com.bea.wlpi.common.WorkflowExce
ption

Invokesthe Add Variable dialog box to enable a user to define
anew workflow variable of avalid type specified by the caller.

The method parameters are defined as follows:

| name:
java.lang.String object that specifiesthe variable
name.

B validTypes
Array of java.lang.String object that specifiesvalid
types for the specified variable, or null. For alist of valid
types, seethe
com.bea.wlpi.common.VariableInfo Javadoc.
This method returns a
com.bea.wlpi.common.VariableInfo object that
specifiesthe new variableinformation, or null if the OK button
was not selected to create the variable.
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Table 4-23 PluginPanelContext Interface M ethods (Continued)

M ethod

Description

public void
invokeExpressionBuilder (javax.sw
ing.text.JTextComponent txtInput,
boolean condition,
com.bea.wlpi.common.plugin.Field
Info fieldInfo,
java.lang.String[] fields,
java.lang.String eventDescriptor)

Invokes the Expression Builder dialog box.

The current expression must be displayed in a
javax.swing.text.JTextComponent object, or an
associated subclass, and the client initializes the Expression
Builder from this text component.

When the user selects OK inthe Expression Builder dialog box,
the client validates the expression, closes the dia og box, and
updates the text component with the modified expression.

The method parameters are defined as follows:

B txtInput:
javax.swing.text.JTextComponent object that
specifies the text input component containing the
expression.

B condition:
Boolean value that specifies whether or not to build a
conditiona expression.

B fieldInfo:
com.bea.wlpi.common.plugin.FieldInfoobject
that specifiesany plug-infield information. This parameter
isrequired if the expression is permitted to reference fiel ds.

B fields:
Array of java.lang.String objectsthat represent
valid plug-in field names that match those available to the
component specified by the event descriptor. Field types
that require qualifiersare not well suited to being specified
with this parameter.

B eventDescriptor:
java.lang.String object that specifies the event
descriptor.
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4 Defining Plug-In Components

Table 4-23 PluginPanelContext Interface M ethods (Continued)

Method

Description

public boolean
isVariableInExpression (java.lang
.String expr, java.lang.String
var) throws
com.bea.wlpi.evaluator.Evaluator
Expression

Determines whether or not an expression references the
specified variable.

The method parameters are defined as follows:
B expr
java.lang.String objectthat specifiesthe expression.

B var.
java.lang.String object that specifiesthe variable
name.

This method returns true if the variable is referenced and
false otherwise.

public java.lang.String
renameVariableInExpression(java.
lang.String expr,
java.lang.String oldName,
java.lang.String newName) throws
com.bea.wlpi.evaluator.Evaluator
Expression

Updates the expression references to arenamed variable.
The method parameters are defined as follows:

B expr:
java.lang.String objectthat specifiesthe expression.

B oldName
java.lang.String object that specifiesthe old
variable name.

B newName
java.lang.String object that specifies the new
variable name.

Thismethod returnsa java. lang. String object that
specifies the updated expression text.
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Table 4-23 PluginPanelContext Interface M ethods (Continued)

M ethod

Description

public java.lang.String
validateExpression(java.lang.Str
ing expression, boolean
allowVariables,
com.bea.wlpi.common.plugin.Field
Info fieldInfo, java.lang.String
eventDescriptor) throws
com.bea.wlpi.evaluator.Evaluator
Expression

Updates the expression references to a renamed variable.

The method parameters are defined as follows:

expression
java.lang.String object that specifiesthe text of the
expression to be validated.

allowVariables
Boolean value that specifies whether or not the expression
allowsvariables.

fieldInfo:
com.bea.wlpi.common.plugin.FieldInfoobject
that specifies the plug-in field type.

eventDescriptor:

java.lang.String object that specifies the event
descriptor.

Thismethod returnsa java . lang . String object that
specifies the updated expression text.

For more information, see the

com.bea.wlpi.server.plugin.PluginPanelContext Javadoc.
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4 Defining Plug-In Components

Defining the Plug-In Component Value
Objects

Thefinal step consists of defining the val ue object for the plug-in component to further
define the component data. To define the plug-in component value object, use the
associated constructor. Each of the plug-in value objects described in the table
“Plug-1n Value Objects’ on page 2-5, provides one or more constructors for creating
object data. The constructorsfor creating value objects are described in“Plug-1n Value
Object Summary” on page B-1.

Y ou must pass the plug-in value objects for each of the plug-in components when
defining the com.bea .wlpi .common.plugin.PluginCapabilitiesInfo object,
asdescribed in the getPlugincapabilities () method description, in the table
“Remote Interface Plug-1n Information Methods” on page 3-10.

Thefollowing code listing is an excerpt from the plug-in sample that shows how to
implement the getPluginCapabilitiesInfo () method. Thisexcerpt istaken from
the samplePluginBean. java fileinthe

WLI_HOME/samples/bpm api/plugin/src/com/bea/wlpi/tour/po/plugin
directory. Notable lines of code are shown in bold.

Listing 4-24 Implementing the getPluginCapabilitiesi nfo() M ethod

public PluginCapabilitiesInfo getPluginCapabilitiesInfo(Locale lc,
CategoryInfol[] info) {

PluginInfo pi;

FieldInfo orderFieldInfo;
FieldInfo confirmFieldInfo;
FieldInfo[] fieldInfo;
FunctionInfo fi;
FunctionInfo[] functionInfo;
StartInfo si;

StartInfo[] startInfo;
EventInfo ei;

EventInfo[] eventInfo;
SampleBundle bundle = new SampleBundle(lc) ;

log("getPluginCapabilities called") ;
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pi = createPluginInfo(lc);
orderFieldInfo =
new FieldInfo (SamplePluginConstants.PLUGIN NAME, 3,
bundle.getString("orderFieldName"),
bundle.getString("orderFieldDesc"),
SamplePluginConstants.ORDER_FIELD CLASSES, false);
confirmFieldInfo =
new FieldInfo (SamplePluginConstants.PLUGIN NAME, 4,
bundle.getString("confirmFieldName"),
bundle.getString("confirmFieldDesc"),
SamplePluginConstants.CONFIRM FIELD CLASSES, false);
fieldInfo = new FieldInfo[]{ orderFieldInfo, confirmFieldInfo };
ei = new EventInfo(SamplePluginConstants.PLUGIN NAME, 6,
bundle.getString("confirmOrderName") ,
bundle.getString("confirmOrderDesc"), ICON_BYTE_ARRAY,
SamplePluginConstants.EVENT CLASSES,
confirmFieldInfo);
eventInfo = new EventInfol[l{ ei };
fi = new FunctionInfo(SamplePluginConstants.PLUGIN NAME, 7,
bundle.getString("calcTotalName"),
bundle.getString("calcTotalDesc"),
bundle.getString("calcTotalHint"),
SamplePluginConstants.FUNCTION CLASSES, 3, 3);
functionInfo = new FunctionInfol[]{ £i };
si = new StartInfo(SamplePluginConstants.PLUGIN NAME, 5,
bundle.getString("startOrderName"),
bundle.getString("startOrderDesc"), ICICON_BYTE ARRAYON,
SamplePluginConstants.START CLASSES, orderFieldInfo);
startInfo = new StartInfol[]{ si };

PluginCapabilitiesInfo pci = new PluginCapabilitiesInfo(pi,
getCategoryInfo(bundle), eventInfo,
fieldInfo, functionInfo, startInfo,
null, null, null, null, null);

return peci;
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5 Using Plug-In
Notifications

This section explains how to use plug-in notifications. It includes the following topics:
m Overview

m Registering the Plug-In as a Notification Listener

m  Getting Information About a Received Notification

m Unregistering the Plug-1n as a Notification Listener

Overview

BPM communicates with plug-ins by broadcasting notifications. A notificationis a
message that the WebL ogic I ntegration process engine sends to a plug-in, indicating
that an event has occurred, as illustrated in the following figure.
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Figure5-1 Notification Sent by WebL ogic I ntegration Process Engineto Plug-In
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Y ou can register a plug-in as a notification listener to receive up to four types of
notifications, provided as part of the com.bea .wlpi.server.plugin package.

Note: To minimize the impact on performance, only register a plug-in for
notificationsthat it absol utely needsto receive. In particul ar, use caution when
registering to receive run-time instance and task notifications.

Thefollowing table defines:
m Four types of notifications
m Related events that cause a notification to be sent

m Integer valuesin the com.bea.wlpi.common.plugin.PluginConstants
interface that correspond to each event. You can specify these values when
registering the plug-in as a notification listener, as described in “ Registering the
Plug-1n as a Notification Listener” on page 5-4.
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Overview

Table5-1 Notification Typesand Related Events

Notification Type

Description

Related Events

PluginConstants Value

InstanceNotification

Workflow instance
notification

Workflow instanceis
aborted

INSTANCE_ABORTED

Workflow instanceis
completed

INSTANCE_COMPLETED

Workflow instanceis
created

INSTANCE_CREATED

Workflow instanceis
deleted

INSTANCE_DELETED

Workflow instanceis
updated

INSTANCE_UPDATED

TaskNotification

Task notification

Task is assigned

TASK_ASSIGNED

Task is completed

TASK_COMPLETED

Task is executed TASK_EXECUTED
Task is overdue TASK_OVERDUE
Task is started TASK_STARTED

Task isunassigned

TASK_UNASSIGNED

Task is unmarked as
done

TASK_UNMARKED_DONE

Task isupdated

TASK_UPDATED

TemplateDefinitionNoti
fication

Templatedefinition
notification

Programming BPM Plug-Ins for WebL ogic Integration

Templatedefinitionis
created

DEFINITION_CREATED

Templatedefinitionis
deleted

DEFINITION_DELETED

Templatedefinitionis
updated

DEFINITION_UPDATED
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Table5-1 Notification Types and Related Events (Continued)

Notification Type Description Related Events PluginConstants Value
TemplateNotification Template Templateiscreated TEMPLATE_CREATED
notification

Templateisdeleted TEMPLATE_DELETED

Template is updated TEMPLATE_UPDATED

The following sections describe how to register and unregister the plug-in asa
notification listener, and get information about a received notification.

Registering the Plug-In as a Notification
Listener

Typically, the plug-in should register itself as a notification listener at load time. For
example, when implementing the 1oad () method, as described in “Lifecycle
Management Methods” on page 3-7, you should register the plug-in as a notification
listener, if necessary.

To register the plug-in as a notification listener, use one (or more) of the
com.bea.wlpi.server.plugin.PluginManagerCfg methods defined in the
following table, based on the type of notifications that you want the plug-in to receive.

Note: For information about connecting to the Plug-in Manager, see “ Connecting to
the Plug-In Manager” on page 2-2.

Table 5-2 Plug-In Notification Registration Methods

Toregister theplug-inas. .. Usethefollowing method . . .

InstanceNotification listener public void addInstancelListener (
com.bea.wlpi.server.plugin.Plugin
plugin, int mask) throws
java.rmi.RemoteException
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Table 5-2 Plug-In Notification Registration M ethods (Continued)

Toregister theplug-in as. . .

Usethe following method . . .

TaskNotification listener

public void addTaskListener (
com.bea.wlpi.server.plugin.Plugin
plugin, int mask) throws
java.rmi.RemoteException

TemplateDefinitionNotification listener

public void
addTemplateDefinitionListener (
com.bea.wlpi.server.plugin.Plugin
plugin, int mask) throws
java.rmi.RemoteException

TemplateNotification listener

public void addTemplateListener (
com.bea.wlpi.server.plugin.Plugin
plugin, int mask) throws
java.rmi.RemoteException

The following table defines the parameters for which you must specify values for the
plug-in notification registration method.

Table 5-3 Plug-In Notification Registration M ethod Parameters

Parameter Description
plugin EJBObject implementing the plug-in remote interface.
mask Integer bitmask specifying the events for which you want

to register. For alist of valid values, see the notification
com.bea.wlpi.common.plugin.PluginConsta
nts values defined in the table “Notification Types and
Related Events’ on page 5-3. Themask value can also be
set to EVENT_NOTIFICATION_ALL Of
EVENT_NOTIFICATION_NONE to globally register or
unregister, respectively, all eventsin aparticular category.

Thisvalueis formed by performing a bitwise OR of the
required event constants.

For more information about notification listener registration methods, see the
com.bea.wlpi.server.plugin.PluginManagerCfg Javadoc.
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Thefollowing code listing is an excerpt from the plug-in sample that shows how to
register the plug-in as a notification listener for all notification types and all of their
related events. This excerpt istaken from the samplePluginBean. java filein the
WLI_HOME/samples/bpm api/plugin/src/com/bea/wlpi/tour/po/plugin
directory. Notable lines of code are shown in bold.

Listing 5-1 Registering the Plug-1n asa Notification Listener

public void load(PluginObject pluginData) throws PluginException {

pm.addInstanceListener (plugin, PluginConstants.EVENT_NOTIFICATION_ALL);
pm.addTaskListener (plugin, PluginConstants.EVENT NOTIFICATION_ALL);
pm.addTemplateDefinitionListener (plugin,

PluginConstants.EVENT NOTIFICATION_ ALL);
pm.addTemplateListener (plugin, PluginConstants.EVENT_NOTIFICATION_ALL);

For more information about the plug-in sample, see “BPM Plug-In Sample” on page
10-1.

Getting Information About a Received
Notification

Once anotification isreceived, you can get information about it, including its source.
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The following table defines methods available for getting information about any
received notification. These methods can be accessed viathe
com.bea.wlpi.server.plugin.PluginNotification classwhichall notification
types extend.

Table 5-4 General Plug-In Notification Information Methods

M ethod Description

public int getEventType () Gets the event type.

This method returns a
com.bea.wlpi.common.plugin.PluginCon
stants interfaceinteger value corresponding to the
related event, as defined in the table “ Notification
Types and Related Events’ on page 5-3.

public java.lang.Object getSource () Gets the workflow entity object that has changed.

Thismethod returnsa java . lang . Object object
specifying the workflow entity that has changed, and
can be any of the following
com.bea.wlpi.common.plugin value objects:
InstanceInfo, TaskInfo,
TemplateDefinitionInfo, Or
TemplateInfo. For information about the
methods avail abl e for getting i nformation about each
value object, see “Plug-In Vaue Object Summary”
on page B-1.

For more information about these methods, see the
com.bea.wlpi.server.plugin.PluginNotification Javadoc.
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In addition, the following table defines the methods that are available to each
notification type to obtain addition information about the source component that has

changed.

Table 5-5 Plug-In Notification Information M ethods Based on Notification Type

Notification Type

M ethod

Description

InstanceNotification

public
com.bea.wlpi.common.Insta
nceInfo getInstance ()

Gets information about the workflow
instance that has changed.

This method returns a
com.bea.wlpi.common.Insta
nceInfo object. To access
information about the workflow
instance, usethe InstanceInfo
object methods described in
“Ingtancelnfo Object” in “Value
Object Summary” in Programming
BPM Client Applications.

TaskNotification

public
com.bea.wlpi.common.TaskI
nfo getTask()

Gets information about the task that
has changed.

This method returns a
com.bea.wlpi.common.TaskI
nfo object. To access information
about the task, use the TaskInfo
object methods described in
“Tasklnfo Object” in “Value Object
Summary” in Programming BPM
Client Applications.

TemplateDefinitionNoti
fication

public
com.bea.wlpi.common.Templ
ateDefinitionInfo
getTemplateDefinition()
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definition that has changed.

This method returns a
com.bea.wlpi.common. Templ
ateDefinitionInfo object. TO
accessinformation about thetemplate
definition, use the
TemplateDefinitionInfo
object methods described in
“TemplateDefinitionInfo Object” in
“Value Object Summary” in
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Unregistering the Plug-In as a Notification Listener

Table 5-5 Plug-In Notification Information Methods Based on Notification Type (Continued)

Notification Type

M ethod

Description

TemplateNotification

public
com.bea.wlpi.common.Templ
ateInfo getTemplate()

Gets information about the template
that has changed.

This method returns a
com.bea.wlpi.common.Templ
ateInfo object. To access
information about the template, use
the TemplateInfo object methods
described in “ Templatelnfo Object”
in“Value Object Summary” in
Programming BPM Client
Applications.

Unregistering the Plug-In as a Notification

Listener

Typically, the plug-in should unregister itself as a notification listener at unload time.
For example, when implementing the unload () method, as described in “Lifecycle
Management Methods” on page 3-7, you should unload the plug-in as a notification
listener, if necessary.

To unregister the plug-in as a notification listener, use one (or more) of the
com.bea.wlpi.server.plugin.PluginManagercCfg methods defined in the
following table, based on the type of notification listener that you want to remove.

Note:

the Plug-1n Manager” on page 2-2.

For information about connecting to the Plug-in Manager, see “Connecting to
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Table 5-6 Plug-I1n Notification Unregistration Methods

Tounregister theplug-inas. ..

Use the following method . . .

InstanceNotification listener

public void removelInstanceListener (
com.bea.wlpi.server.plugin.Plugin
plugin) throws java.rmi.RemoteException

TaskNotification listener

public void removeTaskListener (
com.bea.wlpi.server.plugin.Plugin
plugin) throws java.rmi.RemoteException

TemplateDefinitionNotification listener

public void
removeTemplateDefinitionListener (
com.bea.wlpi.server.plugin.Plugin
plugin) throws java.rmi.RemoteException

TemplateNotification listener

public void removeTemplateListener (
com.bea.wlpi.server.plugin.Plugin
plugin) throws java.rmi.RemoteException

In each case, you must specify acom.bea .wlpi.server.plugin.Plugin Object that
identifies the plug-in that you are unregistering as a notification listener.

Thefollowing codelisting showshow to unregister the plug-in asanotification listener
for all notificationtypesand all of their related events. Notablelinesof code are shown

in bold.
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Listing 5-2 Unregistering the Plug-In as a Notification Listener

public void unload() throws PluginException ({

pm.removeInstanceListener (plugin);
pm.removeTaskListener (plugin);
pm.removeTemplateDefinitionListener (plugin);
pm.removeTemplateListener (plugin);
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O Processing Plug-In
Events

This section explains how to process plug-in events. It includes the following topics:
m Overview of Plug-In Events

m EventData Class

m Defining the Plug-In Event Handler

m  Defining Plug-In Message Types

m Defining an Event Watch Entry

m  Sending an Event to the Plug-In Event Handl er

Overview of Plug-In Events

An event is an asynchronous notification from another workflow or from an external
source, such as another application. Y ou can define an event to start a workflow,
initialize variables, activate a node in the workflow, or execute an action. You define
events and event properties when defining Start and Event nodes using the WebL ogic
Integration Studio. For more information about defining events and event properties,
refer to Using the WebLogic Integration Sudio.

The BPM framework supports event messagesin XML format that are delivered via
JMS. To support event messagesin both XML and non-XML format, you must define
aplug-in event.
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Thefollowing figureillustrates the data flow for plug-in events.

Figure6-1 Plug-In Event Data Flow
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As shown in the previous figure, the plug-in event messages are passed to the system

in one of the following two ways:

m  JMS eventQueue provided by BPM.

At runtime, the event listener listens for events (viathe IM S eventQueue) which

arereceived in XML format and delivered using IMS.

For more information about setting up JMS event listeners for the eventQueue,
see “Establishing IMS Connections” in Programming BPM Client Applications.

B onEvent () method of the com.bea.wlpi.server.plugin.PluginManager

EJB.

At run time, the Plug-in Manager onEvent () method accepts any data format

specified by the plug-in.

The WebL ogic | ntegration process engine stores an incoming plug-in event message
asacom.bea.wlpi.server.eventprocessor.EventData Object, and passes that
object to the Event Processor. For more information about the EventData object, see

“EventData Class’ on page 6-5.

Upon receipt of an EventData object, the Event Processor first checksto seeif the

WLPIPlugin property isdefined as part of the message.
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ThewLPIPlugin message property can be defined in either of the following ways:

By defining the properties constructor parameter to the
com.bea.wlpi.server.eventprocessor.EventData Object to include a
property named wLPIPlugin, as described in the table “ EventData Object
Constructors” on page 6-5.

By defining a JM'S message property named wLPIPlugin, as described in
“Setting Message Property Fields’ in “Developing a WebLogic IMS
Application” in Programming WebLogic JMS, at the following URL:

http://e-docs.bea.com/wls/docs6l/jms/implement .html

If thewLPIPlugin property is defined, the Event Processor pre-processes the plug-in
event data by passing the EventData object to the plug-in event handler. The
pre-processed event datais returned to the Event Processor as an array of EventData
objects. For more information about defining the plug-in event handler, see“ Defining
the Plug-1n Event Handler” on page 6-11.

Next, the Event Processor checksto seeif theresulting dataisin XML format, and, if
so, performs the following steps:

1.

Parses the event data.

At thistime, the Event Processor retrieves the content type and event descriptor
supplied by the EventData Object.

The content type refersto the MIME (Multi-Purpose Internet Mail Exensions)
content type, and describes the basic data type of the message. The content type
defaults to text/xml1, indicating that the datais in text format and obeys the
rules of XML.

The event descriptor provides a precise definition of the dataformat, and is
interpreted in the context of the content type.

For example, if the content typeis set to text/xm1, the event descriptor is the
XML document type. If the DOCTY PE tag is set, the XML document typeisthe
public ID or system ID, if defined, or the document element name. If, on the
other hand, the content typeis set to application/x-java-object (Specifying
aserialized Java object), the event descriptor is the fully-qualified Java class
name.

Retrieves the event key value, if specified, and compares it to the pre-defined
event keysin JNDI.
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5.

An event key specifies the incoming data field that should be treated as the
primary key, and is associated with a particular content type and event
descriptor. An event key provides a filtering mechanism for incoming event data
to improve performance. For more information about defining event keys, see
Using the WebL ogic Integration Sudio.

Note: If aplug-in Event or Start node usesthe activateEvent () method or the
postStartWatch () method, respectively, to the
com.bea.wlpi.server.plugin.EventContext interface, and passesa
content type other than text /xm1, it isthe plug-in's responsibility to
ensure that a matching event key expression is registered in the event key
table. This can be accomplished using the addeventkey () method tothe
com.bea.wlpi.server.admin.Admin interface. Theplug-inshouldalso
provide a plug-in field to evaluate a key value from incoming data of this
content type and format. For more information about defining a plug-in
field, see“ Defining the Run-Time Component Classfor aMessage Type”
on page 4-81.

Searches the event watch table for possible candidates to receive the event
content based on the content type, event descriptor, and event key value.

For more information about how plug-in events are added as entries to the event
watch table, see “Defining an Event Watch Entry” on page 6-14.

Evaluates the condition, if specified, and determines if there is a successful
match.

A condition consists of an expression that evaluates to true or false. A condition
enables users to define multiple workflows for the same event data that they
want to process differently, based on the content of the message. For example,
the following provides avalid condition if the event data contains afield called
Order Amount: “order Amount > $500.00”. For more information about
defining conditions, see Using the WebLogic Integration Sudio.

In the event of amatch, triggers the event to either start a new instance of a
workflow or resume processing of an existing workflow instance.

Each of these tasks are performed for each consumer subscribed to the event.

To support plug-in events, you must perform the following steps:

1.

Define the plug-in event handler to handle plug-in event data.
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EventData Class

2. Definethe custom message types, or plug-in fields, to parse the event data
returned by the event handler.

3. Definethe event watch entry.

The following sections describe each of these stepsin detail, and explain how to send
amessage to the plug-in event handler.

Before you can create an event handler, you need to understand how to create and
access information about the EventData container class, which stores the incoming

plug-in event message.

EventData Class

Asshown in the figure “Plug-1n Event Data Flow” on page 6-2, the
com.bea.wlpi.server.eventprocessor.EventData object providesthe
container class for incoming data messages.

The following table defines the constructors that can be used to create an EventbData

object.

Table 6-1 EventData Object Constructors

Constructor

Description

public
EventData (org.w3c.dom.Document
document)

Constructs an EventData object from a pre-parsed DOM
object containing XML, and sets the following val ues:

m  Content type to CONTENT _TYPE_DOM.

m  Eventdescriptor totheDoCTYPE publicor system 1D,
if defined, or the document element name.

The constructor parameter is defined as follows.

document:

org.w3c.dom.Document object that specifiesthe
XML content.
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Table 6-1 EventData Object Constructors (Continued)

Constructor

Description

public EventData(java.lang.String
xml) throws
com.bea.wlpi.common.WorkflowExceptio
n

6-6

Constructs an EventData object from a String object
containing XML, and sets the following values:

m  Content type to CONTENT_TYPE_XML.

m  Eventdescriptor tothe DOCTYPE public or system D,
if defined, or the document € ement name.

The constructor parameter is defined as follows.

xml:

java.lang.String object that specifiesthe XML

content.
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Table 6-1 EventData Object Constructors (Continued)

Constructor

Description

public EventData (
java.lang.Object content,

java.lang.String contentType,

Constructsan EventData object containing an object of
any type.
The constructor parameters are defined as follows:

java.lang.String eventDescriptor,

long expiration,
templateNames,

instancelIDs,
properties)

java.util.Map

java.lang.Stringl[]
java.lang.String[]

content:
java.lang.Object object that specifiesthe
content.

contentType:
java.lang.String object that specifiesthe
content type.

eventDescriptor:
java.lang.String object that specifiesthe event
descriptor.

expiration:
Long value that specifies the expiration.

templateNames:

Array of java.lang.String objectsthat specify
the namesto which the event data should be ddlivered,
or null.

instancelIDs.

java.lang.String objectsthat specify thelDsof
the workflow instances to which the event datashould
be delivered, or null.

properties.

java.util.Map object that specifies amap of
custom message properties. For example, you may
want to define any of the following custom message
properties:

- WLPIContentType: Content type.

- WLPIEventDescriptor: Event descriptor.

- WLPIPlugin: Plug-in name.

Notee TheEventData object also provides the

CONTENT_TYPE, EVENT DESCRIPTOR, and
PLUGIN constant valuesthat define the content
type, event descriptor, and plug-in name,
respectively.

If templateNames or instanceIDs arenon-null,the
event datais considered to be addressed.
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Thefollowing table describes the EventData object information, the constructor

parameters used to define the information, and the methods that can be used to access

that information after the object is defined, if applicable.

Table 6-2 EventData Object | nformation

Object I nfor mation Constructor Get Method
Parameter

org.w3c.dom.Document document (DOM) document public final boolean

containing the XML content. isDOM ()

String document containing the XML content. xml public final boolean
isXML ()

java.lang.Object object containing the event content public final

data content. java.lang.Object
getContent ()

Content type. contentType public final
java.lang.String
getContentType ()

Event descriptor. eventDescriptor public final
java.lang.String
getEventDescriptor ()

Expiration. expliration public final long
getExpiration ()

Array of template names to which the event datais templateNames public final Stringl[]

addressed. getTemplateNames ()

Array of workflow instance IDsto whichtheevent  instanceIDs public final

datais addressed.
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Table 6-2 EventData Object Information (Continued)

Object Information Constructor Get Method
Parameter
Plug-in message properties. properties public

java.lang.Object
getProperty(java.lang.
String propertyName)
throws
com.bea.wlpi.common.Wo
rkflowException

public java.util.Set
getPropertyNames ()
throws
com.bea.wlpi.common.Wo
rkflowException

Unique message identifier assigned by the Event N/A
Processor.

Note:  This method only applies to addressed
messages. If the event message data is not
addressed, this method returns null.

public final
java.lang.String
getMessagelD ()

Key value of the event data. N/A

The Event Processor setsthe key valueif akey value
expression is defined for the content type and event
descriptor combination.

public final
java.lang.String
getKeyValue ()

The following table lists the methods that can be used to parse the XML data.
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Table 6-3 XML Parsing M ethods

Method

Description

public final void parseXML(boolean validate,
javax.xml .parsers.DocumentBuilder docBuild)
throws com.bea.wlpi.common.WorkflowException

Parses contents of the event datainto an
org.w3c.dom.Document document
(DOM) if the content isXML, and setsthe
following values:

m  Content type to
#CONTENT_TYPE_DOM.

The method parameters are defined as
follows.

m validate:
Trueif the XML should be validated
againgt the referenced DTD.

m  docBuild:
javax.xml.parsers.Document
Builder object that specifiesthe
document builder to use to parse the
XML.

public final void parseXML (boolean validate)
throws com.bea.wlpi.common.WorkflowException
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Defining the Plug-In Event Handler

Table 6-3 XML Parsing M ethods (Continued)

M ethod Description

public final void parseXML() throws Parses contents of the event datainto an

com.bea.wlpi.common.WorkflowException org.w3c.dom.Document object if the
content is XML, and sets the following
values:

m  Content type to
H#CONTENT_TYPE_DOM.

m  Event descriptor to the DOCTYPE
public or system ID, if defined, or the
document element name.

The XML isnot validated.

The following section explains how to define the plug-in event handler to pre-process
the incoming EventData oObject.

Defining the Plug-In Event Handler

Asshown in the figure “Plug-1n Event Data Flow” on page 6-2, you must define the
plug-in event handler to pre-process plug-in event data, and enabl e the Event Processor
to parse the data.

To define the plug-in event handler, you must perform the following tasks.
1. Definethe execution handler component class.

2. Defineacom.bea.wlpi.server.plugin.EventHandlerInfo value object,
passing the name of the event handler object defined in step 1 as an argument to
the constructor.

3. Register the event handler by passing the EventHandlerInfo object definedin
step 2 as a constructor parameter to the plug-in PlugincapabilitiesInfo
object.

The following sections describe each of these steps in more detail .

Programming BPM Plug-Ins for WebL ogic Integration 6-11


http://xml.apache.org/xalan-j/apidocs/org/w3c/dom/Document.html
../classdocs/com/bea/wlpi/server/plugin/EventHandler.html

6 Processing Plug-In Events

Defining the Event Handler Component Class

To define a plug-in event handler component class, implement the
com.bea.wlpi.server.plugin.EventHandler interface.

Thefollowing table defines the EventHandler interface method that you must
implement to pre-process the incoming plug-in event data.

Table 6-4 EventHandler Interface Method

Method

Description

public
com.bea.wlpi.server.eventprocessor.EventDatal]
onEvent (com.bea.wlpi.server.eventprocessor.Eve
ntData eventData)

throws
com.bea.wlpi.common.plugin.PluginException

Pre-processes incoming plug-in event
data

The Event Processor calls this method
upon receipt of an event message (usually
viaJMS) that is addressed to a specific
plug-in.

An event handler can trandate asingle
incoming event into multiple outgoing
events to be handled sequentially by the
Event Processor.

The method parameter is defined as
follows.

eventData
com.bea.wlpi.server.eventproc
essor.EventData object that specifies
the plug-in event data.

This method returns one of the following
vaues:

m  Oneor more EventData objects
containing the converted event data,
with the appropriate content type and
attributes set.

m  Null, if the event handler fully
processes the incoming plug-in event
data, and no further processing is
required by the Event Processor.
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Creating an Event Handler Value Object

To create an event handler value object,
com.bea.wlpi.common.plugin.EventHandlerInfo, Use the constructor defined
in “EventHandlerInfo Object” on page B-17. You must pass the name of the event
handler component class, defined in the previous section, as the classNames
constructor parameter value.

For example, the following code excerpt creates a new event handler value object,
passing the name of the event handler class, sample.MyEventHandler. The event
handler classimplementsthe EventHandler
com.bea.wlpi.server.plugin.EventHandler interface, as described in
“Defining the Event Handler Component Class’ on page 6-12.

eh = new EventHandlerInfo (SamplePluginConstants.PLUGIN_NAME,
bundle.getString ("startOrderName") ,
bundle.getString ("startOrderDesc")
sample.MyEventHandler) ;

eventHandler = new EventHandlerInfo[]l{ eh };

For more information about the EventHandlerInfo object, see“ EventHandlerInfo
Object” on page B-17.

Registering an Event Handler

To register the event handler, create a
com.bea.wlpi.common.plugin.PluginCapabilitiesInfo value object, as
defined in “PluginCapabilitiesinfo Object” on page B-29, and pass the
EventHandlerInfo object (defined in the previous section) asthe eventHandler
constructor parameter value.

For example, the following code excerpt creates anew pluginCapabilitiesInfo
value object, passing the name of the
com.bea.wlpi.common.plugin.EventHandlerInfo Object asan argument.
PluginCapabilitiesInfo pci = new PluginCapabilitiesInfo(pi,
getCategoryInfo (bundle), eventInfo, fieldInfo, functionInfo,

startInfo, null, null, null, null, eventHandler) ;

For more information about the P1ugincapabilitiesInfo object, see
“PluginCapabilitiesinfo Object” on page B-29.
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Defining Plug-In Message Types

Y ou must define plug-in message types, or plug-in fields, to enable the process engine
to extract information from the plug-in
com.bea.wlpi.server.eventprocessor.EventData Objects. The extracted
values can be assigned to workflow variables or used as part of an expression, such as
in key value or conditional expressions.

For more information about defining plug-in message types, see “ Defining the
Run-Time Component Class for aMessage Type” on page 4-81.

Defining an Event Watch Entry

An event watch entry enables the Event Processor to match an incoming event to the
plug-in node.

Thefollowing table describes how the process engine adds plug-in event entriesto the
event watch table for each plug-in node type.

Table 6-5 How Event Watch Entries Are Added Based on Plug-1n Node Type

Node Type

Description

Event node

When aworkflow processor activates the node, the Plug-in Framework callstheactivate ()
method on the com.bea .wlpi.server.plugin.PluginEvent object. The

activate () method records an entry in the event watch table by calling the
activateEvent () method onthe com.bea.wlpi.server.plugin.EventContext.
For more information about implementing the activate () method, seethe table

“PluginEvent Interface Methods” on page 4-72. For more information about the
EventContext, see“Event Context” on page 4-100.
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Table 6-5 How Event Watch Entries Are Added Based on Plug-1n Node Type (Continued)

Node Type

Description

Start node

When auser sets atempl ate definition to active, the Plug-in Framework callstheactivate ()
method on the com.bea.wlpi.server.plugin.PluginStart?2 object, whichin turn
callsthe setTrigger () method. The setTrigger () method records an entry in the event
watch table by calling the poststartwatch () method on the
com.bea.wlpi.server.plugin.EventContext.

For more information about implementing the setTrigger () method, see the table
“PluginStart2 Interface Method” on page 4-87. For more information about the
EventContext, see“Event Context” on page 4-100.

Sending an Event to the Plug-In Event
Handler

To send an event to the plug-in event handler, the message sender must set the
com.bea.wlpi.server.eventprocessor.EventData Object WLPIPlugin String
property to the event handler name.

For example, the following code segment demonstrates how to build aproperties map,
setting thewLpIPlugin property to the name of the event handler, samplePlugin,
and passing thisinformation to the EventData constructor.

Map props = new HashMap() ;
props.put ("WLPIPlugin", “SamplePlugin”);
EventData eventData = new EventData (data,
“text/x-appplication/sample”,
“Order”, 0, null, null, props):;
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CHAPTER

{ Managing Plug-Ins

This section explains how to manage plug-ins. It includes the following topics:

Viewing Plug-Ins

Loading Plug-Ins

Configuring Plug-Ins
Refreshing the List of Plug-Ins

Using the Studio to Manage Plug-ins

Viewing Plug-Ins

To view ingtalled plug-ins, use the
com.bea.wlpi.server.plugin.PluginManager interface methods defined in the
following table.
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Table 7-1 PluginManager Interface Methods for Viewing I nstalled Plug-Ins

Method

Description

public
com.bea.wlpi.common.plugin.PluginInfo
getPlugin(java.lang.String pluginName,
java.util.Locale Ic) throws
java.rmi.RemoteException,
com.bea.wlpi.common.WorkflowException

Gets the localized, basic information for the
specified plug-in.

The method parameters are defined as follows.

B pluginName:
java.lang.String object that specifiesthe
plug-in name.

m Ic
java.util.Locale object that specifiesa
localein which to localize display strings.

This method returns a
com.bea.wlpi.common.plugin.PluginInf
o object that specifies the basic plug-in information.
For moreinformation, see“ Pluglnfo Object” on page
B-33.

public
com.bea.wlpi.common.plugin.PluginInfol]
getPlugins (java.util.Locale Ic) throws
java.rmi.RemoteException,
com.bea.wlpi.common.WorkflowException

Getsalist of installed plug-ins for the specified
locale.

The method parameter is defined as follows.

Ic:

java.util.Locale object that specifiesalocale
in which to localize display strings.

This method returns an array of
com.bea.wlpi.common.plugin.PluginInf
o objectsthat specify theinstalled plug-ins. For more
information, see “Pluglnfo Object” on page B-33.

For example, thefollowing code getsalist of installed plug-insfor the specified locale,
1c, and savesthelist to theplugins[] array. In this example, pm represents the
EJBObject reference to the PluginManager EJB.

plugins[]=pm.getPlugins (1lc) ;

For more information about the getPlugin () and getPlugins () methods, seethe
com.bea.wlpi.server.plugin.PluginManager Javadoc.
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Loading Plug-Ins

Loading Plug-Ins

To load an ingtalled plug-in, use the

com.bea.wlpi.server.plugin.PluginManagerCfg interface method defined in

the following table.

Table 7-2 PluginM anager Interface Method for Loading an Installed Plug-In

M ethod

Description

public void loadPlugin(java.lang.String
pluginName,
com.bea.wlpi.commonVersionInfo version)
throws java.rmi.RemoteException,
com.bea.wlpi.common.WorkflowException

Loads and initializes the specified plug-in.

The Plug-in Manager merges the capabilities of the
plug-in with those of the currently loaded plug-ins.
The method parameters are defined as follows.

B pluginName:
java.lang.String object that specifiesthe
plug-in name.

B version:
com.bea.wlpi.common.VersionInfo
object that specifies the Plug-in Manager
version. For information about accessing the
Plug-in Manager version, see “Getting the
Plug-In Framework Version” on page 2-4.

For example, thefollowing codeloadsthe plug-in, MyPlugin, for the specified Plug-in
Manager version, version. In thisexample, pmcfg represents the EgBobject
reference to the PluginManager EJB.

pmCfg.getPlugins (MyPlugin, version);

For more information about the 10adpPlugin () method, see the
com.bea.wlpi.server.plugin.PluginManagerCfg Javadoc.
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Configuring Plug-Ins

By default, when configuring the plug-in you can specify the plug-in start mode.

For example, thefollowing figure showsthe default plug-in configuration dialog in the
WebL ogic Intergration Studio.

Figure7-1 Default Plug-In Configuration Dialog in the Studio

Configuration

[~Start mode

i Manual " Disabled

Flugin defined data are not available

QK I Cancel | Help |

The start mode can be set to one of the following values:
m Automatic: started automatically at system startup. Thisis the default.

®  Manual: must be started manually by auser.
m Disabled: disabled and cannot be started.

For information about accessing the plug-in configuration dialog, see “Configuring
Plug-Ins” in “Configuring Workflow Resources’ in Using the WebL ogic Integration
Sudio.

If required, you can customize the plug-in configuration requirements. The customized
plug-in configuration requirementsappear in place of thetext Plugin defined data
are not available shownin the previousfigure.

The following sections explain how to customize plug-in configuration requirements
and edit configuration values using the plug-in API, including the following topics:

m Customize the Plug-In Configuration Requirements
m  Setting the Plug-In Configuration Values
m  Getting the Plug-In Configuration Values

m Deleting the Plug-In Configuration Values
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Customize the Plug-In Configuration Requirements

The following sections describe the steps required to customize the plug-in
configuration reguirements, including the following topics:

m Implementing the PluginData I nterface
m Defining the PluginPanel Class

m Defining the Configurationlnfo Value Object

Implementing the PluginData Interface

Toread (parse) and save plug-in datain XML format, implement the plug-in data
interface, as described in “Implementing the PluginData I nterface” on page 4-10.

The following code listing shows how to define a class that implements the

PluginData interface for the plug-in configuration. Notable lines of code are shown

in bold.

Note: Thisclassisnot available as part of the plug-in sample.

Listing 7-1 Implementing the PluginData I nterface—Plug-In Configuration

package com.bea.wlpi.test.plugin;

import java.io.IOException;
import com.bea.wlpi.common.plugin.PluginData;
import com.bea.wlpi.common.XMLWriter;
import java.util.List;
import java.util.Map;
import org.xml.sax.*;
public class ConfigData implements PluginData {
private static final String YESORNO_TAG = "yesorno";

private String yesOrNo;
private transient String lastValue;

public ConfigData() {

}

this.yesOrNo = TestPluginConstants.CONFIG_NO;
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public ConfigData(String yesOrNo) {
this.yesOrNo = yesOrNo;
}

public void load(XMLReader parser) {
}

void setYesOrNo (String decision) {
yesOrNo = decision;
}

String getYesOrNo () {
return yesOrNo;
}

public void setDocumentLocator (Locator locator) {
}

public void startDocument ()
throws SAXException {
}

public void endDocument ()
throws SAXException {
}

public void startPrefixMapping(String prefix, String uri)
throws SAXException {
}

public void endPrefixMapping(String prefix)
throws SAXException {
}

public void startElement (String namespaceURI, String localName, String gName,
Attributes atts)
throws SAXException {
lastValue = null;
}

public void endElement (String namespaceURI, String localName, String name)
throws SAXException {
if (name.equals (YESORNO_TAG))
yvesOrNo = lastValue;
}

public void characters(char[] ch, int start, int length)

throws SAXException {
String value = new String(ch, start, length);
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if (lastvValue == null)
lastValue = value;
else
lastValue = lastValue + value;
}

public void ignorableWhitespace(char[] ch, int start, int length)
throws SAXException {
}

public void processingInstruction(String target, String data)
throws SAXException {
}

public void skippedEntity (String name)
throws SAXException {
}

public void save(XMLWriter writer, int indent) throws IOException {
writer.saveElement (indent, YESORNO_TAG, yesOrNo) ;
}

// TODO:
public List getReferencedPublishables (Map publishables) {
return null;

}

public String getPrintableData() {
return toString() ;

}

public String toString() {
return "ConfigDatal[yesOrNo=" + yesOrNo + ']';
}

public Object clone() {
return new ConfigData (yesOrNo) ;
}

Defining the PluginPanel Class
To display the plug-in GUI component within the design client, define a class that

extends the plug-in panel class, as described in “ Defining the PluginPanel Class’ on
page 4-24.
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The following code listing shows how to define a class for the plug-in configuration
that extends the P1uginpanel class. Notable lines of code are shown in bold.

Note: Thisclassisnot available as part of the plug-in sample.

Listing 7-2 Defining the PluginPanel Class—Plug-In Configuration

package com.bea.wlpi.test.plugin;

import java.awt.*;

import javax.swing.*;

import javax.swing.border.TitledBorder;

import javax.swing.border.EtchedBorder;

import java.util.List;

import java.util.Locale;

import com.bea.wlpi.common.plugin.PluginPanel;

import com.bea.wlpi.common.plugin.PluginPanelContext;
import com.bea.wlpi.client.studio.Studio;

import com.bea.wlpi.common.VariableInfo;

public class ConfigPanel extends PluginPanel {

JPanel ButtonPanel = new JPanel () ;

ButtonGroup YesNoButtonGroup = new ButtonGroup() ;

JRadioButton YesButton = new JRadioButton/() ;

JRadioButton NoButton = new JRadioButton() ;

TitledBorder titledBorder = new TitledBorder (new EtchedBorder()) ;

public ConfigPanel() {

super (Locale.getDefault (), "halloween");

// super (Locale.getDefault (), "pgconfig");
//TODO: Create resource bundle for strings
setLayout (null) ;
setBounds (12,12,420,300) ;
ButtonPanel .setBorder (titledBorder) ;
ButtonPanel.setLayout (null) ;
add (ButtonPanel) ;
ButtonPanel.setBounds(72,60,300,144);
YesButton.setText ("JavaHelp") ;
YesButton.setSelected(true) ;
YesNoButtonGroup.add (YesButton) ;
ButtonPanel.add(YesButton) ;
YesButton.setBounds (60,36,100,23) ;
NoButton.setText ("HTML Help");
YesNoButtonGroup.add (NoButton) ;
ButtonPanel.add (NoButton) ;
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NoButton.setBounds (60,60,100,23);
titledBorder.setTitle("Online Help") ;
}

public void load() {
ConfigData myData = (ConfigData)getDatal() ;
if (myData != null) {
if (myData.getYesOrNo().equals (TestPluginConstants.CONFIG_NO)) {
NoButton.setSelected(true) ;
} else {
YesButton.setSelected(true) ;
}

}

public boolean wvalidateAndSave() ({
ConfigData myData = (ConfigData)getDatal() ;
if (myData != null) {
myData.setYesOrNo (YesButton.isSelected()
? TestPluginConstants.CONFIG_YES
: TestPluginConstants.CONFIG_NO) ;
}

return true;

Defining the Configurationinfo Value Object

To further define the plug-in component data, define a
com.bea.wlpi.common.plugin.ConfigurationInfo value object for the plug-in
configuration. Y ou can then pass the configurationInfo object using the config
parameter to the com.bea.wlpi.common.plugin.PluginInfo vaue object, when
defining the basic plug-in information.

If you set the config parameter to null when defining the pPlugininfo value object,
no plug-in specific configuration is defined. In this case, the plug-in configuration
dialoginthe Studio will appear asin thefigure “ Default Plug-In Configuration Diaog
in the Studio” on page 7-4. For more information about defining the PluginInfo
value object, see “Pluglnfo Object” on page B-33.

For example, the following code listing shows how to define aconfigurationInfo
value object.
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ci = new ConfigurationInfo (TestPluginConstants.PLUGIN_NAME, 12,
"test plugin configuration",
TestPluginConstants.CONFIG_CLASSES) ;

The conrFIc_cLassks field eement valueis listed within the
TestPluginConstants.java classfile, and defines the classes as follows:

final static String CONFIG_DATA =
"com.bea.wlpi.test.plugin.ConfigData";

final static String CONFIG_PANEL =
"com.bea.wlpi.test.plugin.ConfigPanel";

final static String[] CONFIG_CLASSES = {
CONFIG_DATA, CONFIG_PANEL

Y

For more information about the configurationInfo, see“ Configurationlnfo
Object” on page B-14.

Setting the Plug-In Configuration Values

To set the plug-in configuration values, use the

com.bea.wlpi.server.plugin.PluginManagerCfg interface method defined in
the following table.
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Table 7-3 PluginM anager Cfg I nterface Method for Setting Configuration Values

M ethod

Description

public void
setPluginConfiguration(java.lang.String
pluginName,
com.bea.wlpi.common.VersionInfo version,
int startMode, java.lang.String config)
throws java.rmi.RemoteException,
com.bea.wlpi.common.WorkflowException

Sets the plug-in configuration information.
The method parameters are defined as follows.

B pluginName!

java.lang.String object that specifiesthe
plug-in name.

version:
com.bea.wlpi.common.VersionInfo
object that specifies the Plug-in Manager
version. For information about accessing the
Plug-in Manager version, see “Getting the
Plug-In Framework Version” on page 2-4.

startMode:

Integer value that specifies when the Plug-in
Manager starts the plug-in. Thisvalue can be set
to one of the following
com.bea.wlpi.common.plugin.Plugin
Constants values:

MODE_AUTOMATIC: plug-inis started
automatically at system startup.
MODE_DISABLED: plug-in isdisabled and
cannot be started.

MODE_MANUAL: plug-in must be started
manually by a user.

config:

java.lang.String object that specifiesthe
plug-in configuration information as an XML
document.

For example, the following code sets the plug-in configuration information using the
pconfig.xml filefor MyPlugin plug-in, the specified Plug-in Manager version,
version, and themope_auToMaTIC Start mode. In this example, pmc £g representsthe
EJBObject referenceto the PluginManagercfg EJB.

pmCfg.setPluginConfiguration (MyPlugin, version, MODE_AUTOMATIC,

pconfig.xml) ;
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For more information about the setPluginconfiguration () method, seethe
com.bea.wlpi.server.plugin.PluginManagerCfg Javadoc.

Getting the Plug-In Configuration Values

To get the plug-in configuration values, use the
com.bea.wlpi.server.plugin.PluginManager interface method defined in the

following table.

Table 7-4 PluginManager Interface M ethod for Getting Configuration Values

Method

Description

public
com.bea.wlpi.common.plugin.Configuratio
nData
getPluginConfiguration(java.lang.String
pluginName,
com.bea.wlpi.common.VersionInfo version)
throws java.rmi.RemoteException,
com.bea.wlpi.common.WorkflowException

Gets the plug-in configuration information.

The method parameters are defined as follows.

B pluginName:
java.lang.String object that specifiesthe
plug-in name.

B version:
com.bea.wlpi.common.VersionInfo
object that specifies the Plug-in Manager
version. For information about accessing the
Plug-in Manager version, see “ Getting the
Plug-In Framework Version” on page 2-4.

This method returns a

com.bea.wlpi.common.plugin.Configura

tionData object that specifies the configuration
information. For more information about the
methods that you can use to access specific
configuration information, see “ ConfigurationData

Object” on page B-12.

For example, the following code gets the plug-in configuration information for
MyPlugin and the specified Plug-in Manager version, version. In this example, pm
represents the EgBobject referenceto the PluginManager EJB.

configData=pm.setPluginConfiguration (MyPlugin, version) ;

For more information about the get Pluginconfiguration () method, seethe
com.bea.wlpi.server.plugin.PluginManager Javadoc.
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Deleting the Plug-In Configuration Values

Y ou can delete a configuration for the plug-in if you no longer need the configuration.
When you delete a configuration, you do not delete the plug-initself, just itsregistered
configuration.

To delete the plug-in configuration values, use the
com.bea.wlpi.server.plugin.PluginManagerCfg interface method defined in
the following table.

Table 7-5 PluginM anager Cfg I nterface M ethods for Deleting Configuration Values

M ethod Description
public void deletePluginConfiguration( Deletes the plug-in configuration information.
java.lang.String pluginName, The method parameters are defined as follows.

com.bea.wlpi.common.VersionInfo version)

throws java.rmi.RemoteException,
com.bea.wlpi.common.WorkflowException

B pluginName:
java.lang.String object that specifiesthe
plug-in name.

B version:
com.bea.wlpi.common.VersionInfo
object that specifies the Plug-in Manager
version. For information about accessing the
Plug-in Manager version, see “Getting the
Plug-In Framework Version” on page 2-4.

For example, the following code del etes the plug-in configuration values for
MyPlugin and the specified Plug-in Manager version, version. In this example,
pmCfg representsthe EgBobject referenceto the PluginManagercfg EJB.

pmCfg.deletePluginConfiguration(MyPlugin, version);

For more information about the deletePluginConfiguration () method, seethe
com.bea.wlpi.server.plugin.PluginManagerCfg Javadoc.
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Refreshing the List of Plug-Ins

Torefresh thelist of plug-ins, use the
com.bea.wlpi.server.plugin.PluginManagerCfg interface method defined in
the following table.

Table 7-6 PluginManager Cfg Interface M ethod for Refreshing the List of Plug-1ns

Method Description

public void refresh() throws Refreshes plug-in information in the cache.
java.rmi.RemoteException,

com.bea.wlpi .common . WorkflowException Note:  Due to the amount of resources required to

execute this method, its use should be
limited.
This method causesthe Plug-in Manager to re-query
all loaded plug-ins and rebuild its internal plug-in
capabilities cache. Plug-ins can call this method if
their capabilities are dynamically configured.

For example, the following code refreshes al loaded plug-ins. In thisexample, pmcfg
represents the EgBobject referenceto the PluginManager EJB.

pmCfg.refresh();

For more information about the refresh () method, see the
com.bea.wlpi.server.plugin.PluginManagerCfg Javadoc.

Using the Studio to Manage Plug-ins

You can view, load, and configure plug-ins from within the Studio design client
interface. For more information, see “ Configuring Workflow Resources’ in Using the
WebLogic Integration Studio.
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8

Defining Plug-In
Online Help

To define plug-in online help, you must perform the following steps:

1.

Define the plug-in online help (JavaHelp or HTML) files.

For example, seethe HTML filesin the
WLI_HOME/samples/bpm_api/htmlhelp/Sample di rectory.

Definethe com.bea.wlpi .common.plugin.HelpSetInfo value object, using
the constructor defined in “HelpSetinfo Object” on page B-25.

You must specify whether your are defining a JavaHelp or HTML help set using
the helpType constructor parameter, and pass the following information using
the helpNames constructor parameter, based on whether you are defining a
JavaHelp or HTML help set, respectively:

e JavaHelp help set (.hs) filename and JavaHelp help key

e HTML help filesroot directory and HTML filename for the main index page
or table of contents

For more information, see “HelpSetinfo Object” on page B-25.

Definethe com.bea .wlpi .common.plugin.PluginInfo value object, using
the constructor defined in “Pluglnfo Object” on page B-33. You must pass the
name of the HelpsetInfo value object, defined in the previous step, asthe
helpsSet constructor parameter value.

The following code listing is an excerpt from the plug-in sample that shows how to
defineplug-inHTML onlinehelp. The code definesamethod, createPlugininfo (),
that definesaHelpsetInfo value object and, subsequently, a PluginInfo object,
passing this HelpsetInfo object. This excerpt istaken from the
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SamplePluginBean.java filein the
WLI_HOME/samples/bpm api/plugin/src/com/bea/wlpi/tour/po/plugin
directory. Notable lines of code are shown in bold.

Listing 81 Defining Plug-ln HTML Online Help

private PluginInfo createPluginInfo(Locale lc) {
HelpSetInfo helpSet;
PluginInfo pi;
SampleBundle bundle = new SampleBundle(lc) ;
String name = bundle.getString ("pluginName") ;
String desc = bundle.getString ("pluginDesc") ;
String helpName = bundle.getString("helpName") ;
String helpDesc = bundle.getString("helpDesc") ;
helpSet = new HelpSetInfo(
SamplePluginConstants.PLUGIN NAME, helpName, helpDesc,
new String[]l{ "htmlhelp/Sample", "index" },
HelpSetInfo.HELP_HTML) ;
pi = new PluginInfo(SamplePluginConstants.PLUGIN_NAME, name,
desc, 1lc, SamplePluginConstants.VENDOR_NAME,
SamplePluginConstants.VENDOR_URL,
SamplePluginConstants.PLUGIN_VERSION,
SamplePluginConstants.PLUGIN_FRAMEWORK_VERSION,
null, null, helpSet) ;
return pi;

In this example:

m TheHTML files, along with any other supporting files must be packaged in a
WAR file, for example, sampleplugin.war. The WAR file must be deployed
as awWebAppComponent With aName attribute value of
com.bea.wlpi.SamplePlugin. For information about other deployment issues,
see “Updating the Configuration File” on page 9-8.

m  Theplug-in framework builds a URL to the help set using the
htmlhelp/Sample path, which isrelative to the value of p1uginnName. For
example:
http://localhost:7001/com.bea.wlpi.SamplePlugin/htmlhelp/Sample
/index.htm

m  Thedefault help page is index.htm.
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The following figure illustrates the WebL ogic I ntegration Studio Help menu that
includes access to the sample plug-in HTML help set.

Figure8-1 Plug-In Help Set

EW’ehLogic Integration Studio: t3://localhost: 7001
File View Configuration Tools Window

Crganization Help Topics

ICDExpress 'l Flugin Help

-~ Templates AboutWehlogic Integration Studio...
~-# Calendars

The following code listing shows an example of how to define atelpsetInfo value
object for the plug-in JavaHelp help set.

Listing 8-2 Defining Plug-In JavaHelp Online Help

javaHelpSet = new HelpSetInfo (SamplePluginConstants.PLUGIN_NAME,
"Sample Plugin JavaHelp", "Plugin-provided help set",
new String[] {"javahelp/HolidayHistory", "hol_intro"},
HelpSetInfo.HELP_JAVA_HELP) ;

In this example:

m The plug-in framework would build a URL to the help set supplied by this
plug-in using the javahelp/HolidayHistory path, which isrelative to the
value of pluginname. FOr example:
http://localhost:7001/com.bea.wlpi.SamplePlugin/javahelp/Holida
yHistory.hs

m  The default help topic ishol_intro.

For information about deploying the plug-in online help, see “ Deploying the Plug-In”
on page 9-1.
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CHAPTER

O Deploying the Plug-In

A plug-in is a stateless session EJB. It is deployed like any other EJB. This section
explains how to deploy the plug-in. It includes the following topics:

m Defining the Plug-In Deployment Descriptor Files
m Packaging the Plug-In

m Updating the Configuration File

Note: For your convenience, the plug-in sample has been deployed for you. The
plug-in sample JAR, WAR, and deployment descriptor files are copied to the
appropriate directories upon installation.

Defining the Plug-In Deployment Descriptor
Files

To deploy the plug-in, you must define the plug-in deployment descriptor files that

define the EJB and/or online hel p deployment properties, as described in the following
sections.

Defining the Plug-In EJB Deployment Descriptor Files

The following table lists the deployment descriptor files that you may need to define
to deploy the plug-in EJB.
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Table 9-1 Plug-In EJB Deployment Descriptor Files

Definethe followingfile. . . To specify . ..

ejb-jar.xml Basic EJB structure, internal dependencies, and application assembly
information.

weblogic-ejb-jar.xml WebL ogic Server caching, clustering, and performance information,

and WebL ogic Server resource mappings, including security, JDBC
pool, IMS connection factory, and other deployed EJB resources.

weblogic-cmp-rdbms-jar.xml WebL ogic Server container-managed persistence services.

For moreinformation about the EJB deployment descriptor files, see“Deploying EJBs
in the EJB Container” in Programming WebLogic Enterprise Java Beans at the
following URL :

http://e-docs.bea.com/wls/docs6l/ejb/deploy.html

Thefollowing code listings provide excerpts from the plug-in sample showing how to
definethe ejb-jar.xml and weblogic-ejb-jar.xml deployment descriptor files.

Note: Plug-insmust support container-managed transaction demarcation. Therefore,
the trans-attr element of the plug-in notification listener method must have
avalue of Required, Supports, Of Mandatory.

Listing 9-1 Plug-In Sample ejb-jar.xml EJB Deployment Descriptor

<?xml version="1.0"7?>

<!DOCTYPE ejb-jar PUBLIC "-//Sun Microsystems, Inc.//DTD Enterprise JavaBeans
2.0//EN" "http://java.sun.com/j2ee/dtds/ejb-jar_2_0.dtd">

<ejb-jar>
<enterprise-beans>
<gession>
<ejb-name>SamplePlugin</ejb-name>
<home>com.bea.wlpi.server.plugin.PluginHome</home>
<remote>com.bea.wlpi.server.plugin.Plugin</remote>
<ejb-class>com.bea.wlpi.tour.po.plugin.SamplePluginBean</ejb-class>
<gsession-type>Stateless</session-type>
<transaction-type>Container</transaction-type>
<ejb-ref>
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<ejb-ref-name>ejb/PluginManagerCfg</ejb-ref-name>
<ejb-ref-type>Session</ejb-ref-type>
<home>com.bea.wlpi.server.plugin.PluginManagerCfgHome</home>
<remote>com.bea.wlpi.server.plugin.PluginManagerCfg</remote>
<ejb-link>PluginManagerCfg</ejb-link>
</ejb-ref>
</session>
</enterprise-beans>
<assembly-descriptor>
<container-transaction>
<method>
<ejb-name>SamplePlugin</ejb-name>
<method-intf>Remote</method-intf>
<method-name>*</method-name>
</method>
<trans-attribute>Required</trans-attribute>
</container-transaction>
</assembly-descriptor>
</ejb-jar>

Listing 9-2 Plug-In Sample weblogic-€j b-jar.xml EJB Deployment Descriptor

<?xml version="1.0"?>

<!DOCTYPE weblogic-ejb-jar PUBLIC "-//BEA Systems, Inc.//DTD WebLogic 6.0.0
EJB//EN" "http://www.bea.com/servers/wls600/dtd/weblogic-ejb-jar.dtd">

<weblogic-ejb-jar>
<weblogic-enterprise-bean>
<ejb-name>SamplePlugin</ejb-name>
<stateless-session-descriptor>
<pool>
<max-beans-in-free-pool>100</max-beans-in-free-pool>
<initial-beans-in-free-pool>0</initial-beans-in-free-pool>
</pool>
<stateless-clustering>
<stateless-bean-is-clusterable>True</stateless-bean-is-clusterable>

<stateless-bean-methods-are-idempotent>True</stateless-bean-methods-are-idempot
ent>
</stateless-clustering>
</stateless-session-descriptor>
<reference-descriptor>
<ejb-reference-description>
<ejb-ref-name>ejb/PluginManagerCfg</ejb-ref-name>
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<jndi-name>com.bea.wlpi.PluginManagerCfg</jndi-name>
</ejb-reference-description>
</reference-descriptor>
<jndi-name>com.bea.wlpi.tour.po.plugin.SamplePlugin</jndi-name>
</weblogic-enterprise-bean>
</weblogic-ejb-jar>

Defining the Plug-In Online Help Deployment Descriptor
Files

The following table lists the deployment descriptor files that you may need to define
to deploy the plug-in online help.

Table 9-2 Plug-In Online Help Deployment Descriptor Files

Definethefollowing file. .. To specify . ..
web . xml Web application configuration information.
weblogic.xml Resource mapping information for named resourcesin theweb . xm1

fileand resourcesresiding el sewherein WebL ogic Server; and JSPand
HTTP session attributes.

For more information about the online help (web application) deployment descriptor
files, see “Writing WebA pplication Deployment Descriptors’ in Assembling and
Configuring Web Applications at the following URL:

http://e-docs/wls/docs6l/webapp/webappdeployment .html

Thefollowing code listings provide excerpts from the plug-in sample showing how to
define the web . xm1 and weblogic.xml deployment descriptor files.

Listing 9-3 Plug-In Sample Online Help web.xml Deployment Descriptor

<!DOCTYPE web-app PUBLIC "-//Sun Microsystems, Inc.//DTD Web
Application 2.2//EN"
"http://java.sun.com/j2ee/dtds/web-app_2_2.dtd">

<web-app>
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<display-name>Sample Plugin Online Help</display-name>

<description>
This Web Application serves up HTML Help for the
WebLogic Process Integrator Sample Plugin.

</description>

<welcome-file-list>

<welcome-file>
com/bea/wlpi/tour/po/plugin/htmlhelp/index.htm

</welcome-file>

</welcome-file-list>

</web-app>

Listing 9-4 Plug-1n Sample Online Help weblogic.xml Deployment Descriptor

<!DOCTYPE weblogic-web-app PUBLIC "-//BEA Systems, Inc.//DTD Web
Application 6.0//EN"
"http://www.bea.com/servers/wls600/dtd/weblogic-web-jar.dtd">
<weblogic-web-app>
<description>
This Web Application serves up HTML Help for the
WebLogic Process Integrator Sample Plugin.
</description>
</weblogic-web-app>

Packaging the Plug-In

To package the plug-in in a JAR file that will be deployed to the WebL ogic Server,
perform the following steps:

1. Create the build directory and compile the source files into this directory using

javac.

For the plug-in sample, the source files are located in the
WLI_HOME/samples/bpm_api/plugin/src/com/bea/wlpi/tour/po/plugin
directory and are compiled into the samples/bpm_api/plugin directory.
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2. Copy the deployment descriptors (ejb-jar.xml, weblogic-ejb-jar.xml),
created in the previous section, into a subdirectory called META-INF in the build
directory.

For example, copy the deployment descriptor filesto the
WLI_HOME/samples/bpm_api/plugin/META-INF directory.

3. CreateaJAR file of the build directory, including the compiled source files and
deployment descriptors.

For the plug-in sample, the resulting JAR fileis stored as
WLI_HOME/lib/sampleplugin-ejb.jar.

4. Runweblogic.ejbc onthe JAR fileto generate the WebL ogic Server container
classes.

For the plug-in sample, the output of this utility is stored in the
samples/bpm_api/plugin/ejbcgen directory.

5. Optionally, create a WAR file containing the plug-in online help and deployment
descriptor files.

For the plug-in sample, the plug-in online help files are stored in the
WLI_HOME/samples/bpm_api/plugin/htmlhelp directory. The resulting
WAR fileisstored aswLI_HOME/lib/sampleplugin.war.

Thefollowing code listing is an excerpt from the plug-in sample that shows how to
define abuild script, build.cmd, to package the plug-in. Thisfileislocated in the
WLI_HOME/samples/bpm_api/plugin directory. Notable linesof codeare shownin
bold.

Note: Beforerunning the build. cmd script, you must update and run the

setEnv.cmd SCript to set the environment. This script islocated in the
WLI_HOME/samples/bpm_api/plugin directory.

Listing 9-5 Plug-In Sample Build Script

@rem Copyright (c) 2001 BEA Systems, Inc. All rights reserved.
@rem build.cmd - compile and create the sampleplugin deployable jar file.
@echo off

@rem Compile classes
setlocal
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set JAVAC_ARGS=-d . -g -deprecation

echo Compiling Sample Plugin classes

"%JAVA_ HOME%\bin\javac" %JAVAC_ARGS% source\*.java
endlocal

@rem Create jar

echo Building Sample Plugin EJB jar for bean classes

erase /f _sampleplugin-ejb.jar 2> nul 1> nul

@copy interfaces.jar _sampleplugin-ejb.jar 2> nul 1> nul

@copy source\Sample.gif com\bea\wlpi\tour\po\plugin\Sample.gif 2> nul 1> nul
@copy source\SamplePlugin.properties
com\bea\wlpi\tour\po\plugin\SamplePlugin.properties 2> nul 1> nul
@rem Add the standard and vendor-specific XML deployment descriptors.
"%JAVA_ HOME%\bin\jar" -uf _sampleplugin-ejb.jar META-INF\ejb-jar.xml
META-INF\weblogic-ejb-jar.xml

rem Add the bean implementation classes, and helper classes.

"%JAVA HOME%\bin\jar" -uf _sampleplugin-ejb.jar com

dir /b _sampleplugin-ejb.jar

echo Compiling EJB container classes

erase /f sampleplugin-ejb.jar 2> nul 1> nul

"%JAVA_ HOME%\bin\java" -Dweblogic.ejb20.ejbc.debug=1 weblogic.ejbc -compiler
"%JAVA HOME%\bin\javac" _sampleplugin-ejb.jar sampleplugin-ejb.jar

dir /b sampleplugin-ejb.jar

if not exist sampleplugin-ejb.jar echo *** ERROR: ejbc failed to create the
sampleplugin-ejb.jar file.

echo Building Sample Plugin WAR file for JavaHelp/HTML Help
"%JAVA_ HOME%\bin\jar" -cf sampleplugin.war WEB-INF

"%JAVA_ HOME%\bin\jar" -uf sampleplugin.war htmlhelp

dir /b sampleplugin.war

if not exist sampleplugin.war echo *** ERROR: failed to create the
sampleplugin.war file.

del _sampleplugin-ejb.jar
echo Done.
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Updating the Configuration File

Todeploy the plug-in, you must update the configurationfile, config.xm1, to specify
the associated deployment descriptor files as part of the WebL ogic Integration
application.

To specify the plug-in EJB descriptor files, use the <EgBComponent > element. You
can control the order in which the EJB JAR files are deployed using the
DeploymentOrder atribute. Ingeneral, if plug-in A isdependent upon plug-in B, then
plug-in B must be deployed first. The BPM plug-in framework ultimately dictates the
order in which plug-ins are loaded. For example, if the plug-in framework attempts to
load plug-in A, and plug-in A is dependent upon plug-in B, which is not yet loaded,
the plug-in framework will load plug-in B.

To specify the plug-in online help files, use the <webAppComponent> element. You
must set the Name attribute to the value of the pluginName parameter of the
com.bea.wlpi.common.plugin.HelpSetInfo object, which isset when you are
defining the plug-in online help. For more information about defining plug-in online
help, see “ Defining Plug-1n Online Help” on page 8-1.

Thefollowing code listing is excerpted from the samples domain config.xml
showing the information required to deploy the plug-in sample. Thisfileislocated in
the wLT_HOME/config/samples directory. Notable lines of code are shown in bold.

Listing 9-6 Deploying the Plug-In Sample EJB in the config.xml File

<Application Deployed="true" Name="WLI" Path="E:\bea\wlintegration2.1l\1lib">

<EJBComponent DeploymentOrder="0" Name="repository-ejb.jar"
Targets="myserver" URI="repository-ejb.jar"/>

<WebAppComponent Name="XTPlugin" Targets="myserver" URI="wlxtpi.war"/>

<WebAppComponent Name="wlai" ServletReloadCheckSecs="1"
Targets="myserver" URI="wlai.war"/>

<EJBComponent DeploymentOrder="2" Name="wlpi-master-ejb.jar"
Targets="myserver" URI="wlpi-master-ejb.jar"/>

<EJBComponent DeploymentOrder="1" Name="wlpi-ejb.jar"
Targets="myserver" URI="wlpi-ejb.jar"/>

<EJBComponent DeploymentOrder="4" Name="wlc-wlpi-plugin.jar"
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Targets="myserver" URI="wlc-wlpi-plugin.jar"/>

<EJBComponent DeploymentOrder="8" Name="wlai-admin-ejb"
Targets="myserver" URI="wlai-admin-ejb.jar"/>

<EJBComponent DeploymentOrder="5" Name="pobean.jar"
Targets="myserver" URI="pobean.jar"/>

<WebAppComponent Name="b2bconsole" ServletReloadCheckSecs="1"
Targets="myserver" URI="b2bconsole.war"/>

<EJBComponent DeploymentOrder="3" Name="wlpi-mdb-ejb.jar"
Targets="myserver" URI="wlpi-mdb-ejb.jar"/>

<EJBComponent DeploymentOrder="7" Name="wlai-ejb-server"
Targets="myserver" URI="wlai-ejb-server.jar"/>

<EJBComponent DeploymentOrder="6" Name="wlxtpi.jar"
Targets="myserver" URI="wlxtpi.jar"/>

<EJBComponent DeploymentOrder="9" Name="wlaiplugin-ejb.jar"

Targets="myserver" URI="wlaiplugin-ejb.jar"/>
<WebAppComponent Name="WLAIPlugin" Targets="myserver" URI="wlai-plugin.war"/>
<EJBComponent DeploymentOrder="10" Name="sampleplugin-ejb.jar"
Targets="myserver" URI="sampleplugin-ejb.jar"/>

<WebAppComponent Name="com.bea.wlpi.SamplePlugin"

Targets="myserver" URI="sampleplugin.war"/>
</Application>

Note in the previous example that the wlpi-master-ejb.jar file, whichcontains
the Plug-in Manager, is deployed before the plug-in samplefile,

sampleplugin-ejb. jar. Theplug-in samplereferencesthe Plug-in Manager, which
defines a dependency and, therefore, must be deployed after the Plug-in Manager file.

For moreinformation about updating the config. xm1 file, see BEA WebL ogic Server
Configuration Reference at the following URL:

http://e-docs.bea.com/wls/docs6l/config _xml/index.html
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10BPM Plug-In Sample

This section describes the BPM plug-in sample in detail. It includes the following
sections:

m  Plug-In Sample Contents
m Using the Plug-In Sample

Plug-In Sample Contents

The BPM plug-in sample provides a set of plug-in classes that represent common
plug-in scenarios, and is provided with the software in the
WLI_HOME/samples/bpm_api/plugin/src/com/bea/wlpi/tour/po/plugin
directory. The sampleincludestwo workflow templates, Plug-in Order Processing and
Plug-in Order Fulfillment. Excerptsfrom the plug-in sample arereferenced throughout
this document.

Note: The plug-in sample isloosely based on a generic Web-based sales order
scenario that is described in detail in “Introduction to WebL ogic Integration
and the Example Workflows” in Learning to Use BPM with WebL ogic
Integration.

Thefollowing table describesthe plug-in sample, shown inthefigure “Plug-1n Sample
Workflow Templates’ on page 1-14, listing the workflow component and the
associated example source files located in the
WLI_HOME/samples/bpm_api/plugin/src/com/bea/wlpi/tour/po/plugin
directory. Plug-ins 1 through 3 are provided as part of the Plug-in Order Processing
workflow template. Plug-ins 4 and 5 are provided as part of the Plug-in Order
Fulfillment workflow template.
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Table 10-1 Plug-1n and Related Source File Descriptions

# Workflow Description Related Source File(s)
Component
1 Start Node Triggered by the plug-in event, Start m  StartObject.java: Implementsthe

Order, to start workflow upon receipt
of aplug-in messagetype (semicolon
-delimited text string).

PluginObject interface to read the
plug-in datain XML format.

m StartNodeData.java: Implementsthe
PluginData interface to read and save
data pertaining to the Start node.

B StartNodePanel.java: Definesthe
PluginTriggerPanel classto display
the plug-in GUI component in the design
client.

m  StartNode.java: Definesthe plug-in
run-time component class to specify the
execution information.

m OrderField.java: Definesthe plug-in
field to access the plug-in datathat is
associated with the plug-in external event,
Start Order.

2 Action: Check Checks available inventory for an
Inventory item.

m  CheckInventoryActionObject.java:
Implements the PluginObject interface
to read the plug-in datain XML format.

B CheckInventoryActionData.java:
Implements the PluginActionData
interface to read and save plug-in action
datain XML format.

B CheckInventoryActionPanel.java:
Definesthe PluginTriggerPanel
interface to display the plug-in GUI
component in the design client.

B CheckInventoryAction.java:
Defines the run-time component class to
specify the execution information.
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Table 10-1 Plug-In and Related Source File Descriptions (Continued)

# Workflow
Component

Description

Related Sour ce File(s)

3  Event Node:
Wait for
Confirmation

Triggered by plug-in event, Confirm
Order Event, to pause aworkflow
until the receipt of aplug-in message
type (semicolon -delimited text
string).

m EventObject.java: Implementsthe
PluginObject interface to read the
plug-in datain XML format.

m  EventNodeData.java: Implementsthe
PluginData interface to read and save
data pertaining to the Event node.

B EventNodePanel.java: Definesthe
PluginTriggerPanel classto display
the plug-in GUI component in the design
client.

m  EventNode.java: Definesthe plug-in
run-time component class to specify the
execution information.

B ConfirmField.java: Definesthe
plug-in field to access the plug-in data that
is associated with the plug-in external
event, Confirm Order.

4 Function:
CalculateTotal Pr
ice

Calculates total price of an order
based on an item number, quantity,
and state/province of the shipping
degtination.

B CalculateTotalPriceFunction.jav
a: Implements the execution information to
calculatethetotal priceof anorder usingthe
item I1D, quantity, and the state and/or
province of the order. The state and/or
provinceisused to look up the salestax rate.
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Table 10-1 Plug-1n and Related Source File Descriptions (Continued)

# Workflow Description Related Source File(s)
Component
5 Action: Confirm  Generatesanevent messagetotrigger ® SendConfirmObject.java:
Order a Confirm Order Event node. Implements the PluginObject interface

Fulfillment

to read the plug-in datain XML format.

B SendConfirmActionData.java
Implementsthe PluginActionData
interface to read and save plug-in action
datain XML format.

B SendConfirmActionPanel.java
Implementsthe PluginTriggerPanel
interface to display the plug-in GUI
component in the design client.

B SendConfirmAction.java
Implements the PluginAction interface
to define the execution information.

The following table defines the additional source filesthat exist in the
WLI_HOME/samples/bpm api/plugin/src/com/bea/wlpi/tour/po/plugin

directory.

Table 10-2 Additional Plug-in Sample Source Files

File

Description

Sample.gif

Custom icon that appears in the upper-right corner of the Start and
Event nodes that contain customized plug-in properties when the
WebL ogic Integration Studio interface view is enabled. You can
specify a custom plug-in icon when creating the remote plug-in object
interface, as described in “Plug-In Home Interface” on page 3-5.

SampleBundle.java

Bundle of localized resources.

SamplePlugin.properties

Resource strings.

SamplePluginBean. java

Plug-in session EJB.

SamplePluginConstants. java

Plug-in constants file.

StartOrderDriver. java

Driver for triggering order processing.

10-4  Programming BPM Plug-Ins for WebL ogic Integration



Using the Plug-In Sample

Using the Plug-In Sample

The plug-in sample is ready to use out-of-the-box. For your convenience, the plug-in
sample JAR, WAR, and deployment descriptor files are deployed to the appropriate
directories when you install WebL ogic Integration.

The following sections describe how to import and run the sample plug-in.

Importing the Plug-In Sample

To import the plug-in sample, use the Studio import package tool. The Studio import
package tool enables you to import aworkflow package, inthe form of aJAR file, that
can contain one or more of thefollowing objects: templates, templatedefinitions, event
keys, and business operations.

To import the plug-in sample package:

1.

Invoke the Studio design client.

For more information, see Using the WebLogic Integration Sudio.

Choose Tools—>Import Package.

The Import wizard Select File dialog box is displayed.

Click Browse and navigate to the w.T_HOME/samples/bpm_api/plugin
directory to open thefile sample_plug_in.jar.

Click Next.

The Select Components to Import dialog box appears, with the target
organization set to the current organization, and al workflow objectsin the
import file selected by default.

Select the Activate workflows after import check box in order to activate the
plug-in sample workflows.

Note: Youmust activateaworkflow before you canrunit. Alternatively, you can
activate aworkflow after it has been imported, as described in Using the
WebLogic Integration Sudio.

Programming BPM Plug-Ins for WebL ogic Integration ~ 10-5


../studio/index.htm
../studio/index.htm
../studio/index.htm

10 BPM Piug-in Sample

6. Click Import to import the entire package, consisting of templates, template
definitions, business operations, and event keys.

The Review Import Summary dialog box appears with a summary of the objects
imported.

7. Click Close to close the dia og box.

Theimported templates and template definitions now appear in the folder tree.

For more information about importing and exporting workflow packages, see
“Importing and Exporting Workflow Packages’ in Using the WebLogic Integration
Sudio.

Running the Plug-In Sample

The plug-in sample can be run by triggering the Plug-in Order Processing workflow
template using a plug-in-defined event. For your convenience, a generic driver file,
StartOrderDriver.java, iS provided in the

WLI_HOME/samples/bpm api/plugin/src/com/bea/wlpi/tour/po/plugin
directory. Thisdriver generates a plug-in defined event that supplies the Plugin Order
Processing workflow with the customer order information. Thisinformation is stored
in the Plugin Order Processing workflow variables and is used to process the order.

To run the example:

1. Import the plug-in sample package, as described in “Importing the Plug-I1n
Sample’ on page 10-5.

Note: Youmust activate aworkflow beforeyou can runit. Alternatively, you can
activate aworkflow after it has been imported, as described in Using the
WebLogic Integration Sudio.

2. Start BEA WebL ogic Integration using the samples domain, as described in
“Configuring and Starting the Samples Domain” in “Getting Started” in Sarting,
Sopping, and Customizing BEA WebL ogic Integration.

3. Start the BPM Worklist tool, and log on using the following login and password:
e Login: admin

e Password: security
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The admin user has been defined as a member of all of the roles used in the
sample workflows. For more information, see“Logging On to the Worklist
Application” in “Executing and Monitoring the Example Workflows’ in
Learning to Use BPM with WebLogic Integration.

You will need to interact with the plug-in sample using the Worklist tool.
. Select the CDExpress organization from the drop-down list in the Worklist tool.

. Run thewr.1_HOME/samples/bpm_api/plugin/StartOrder.cmd SCript to
execute startOrderDriver.

The Check Customer Credit task appears in the admin user’s task list.

. Refer to the following sections in “Executing and Monitoring the Example
Workflows” in Learning to Use BPM with WebL ogic Integration, for information
on executing the Order Processing and Order Fulfillment workflow tasks,
respectively:

e “Executing the Order Processing Workflow Tasks’
e “Executing the Order Fulfillment Workflow Tasks”
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A Plug-In Component
Definition Roadmap

The following table summarizes the steps required to define each type of plug-in
component. For more information about defining plug-in components, see “Defining
Plug-In Components” on page 4-1.

Table A-1 Plug-n Component Definition Roadmap

Todefinethefollowing  Perform the following steps.. . .
plug-in component . . .

Action 1. Implement the PluginActionData interface to read and save the plug-in
action datain XML format, as described in “Implementing the
PluginActionData I nterface” on page 4-109.

2. Definethe PluginActionPanel classto display the plug-in action GUI
component in the design client, as described in “ Defining the
PluginActionPanel Class’ on page 4-39.

3. Definethe plug-in action run-time component class, as described in “Defining
the Run-Time Component Class for an Action” on page 4-58.

4. Definethe ActionCategoryInfo,ActionInfo and/or CategoryInfo
value objects, as described in “Defining Plug-In VValue Objects” on page 2-6.
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Table A-1 Plug-In Component Definition Roadmap (Continued)

Todefinethefollowing  Perform thefollowing steps. . .

plug-in component . . .

Done node

Implement the PluginData interface to read and save the plug-in datain
XML format, asdescribed in “Implementing the PluginData I nterface” on page
4-10.

Define the PluginPanel classto display the plug-in GUI component in the
design client, as described in “Defining the PluginPanel Class’ on page 4-24.

Define the plug-in run-time component class, as described in “ Defining the
Run-Time Component Class for a Done Node” on page 4-69.

Define the DoneInfo value object, as described in “ Defining Plug-In Vaue
Objects’ on page 2-6.

Event node

Implement the PluginData interface to read and save the plug-in datain
XML format, asdescribed in “Implementing the PluginData I nterface” on page
4-10.

Definethe PluginTriggerPanel classto display the plug-in GUI
component in the design client, as described in “ Defining the
PluginTriggerPanel Class’ on page 4-45.

Define the plug-in run-time component class, as described in “ Defining the
Run-Time Component Class for an Event Node” on page 4-71.

Define the plug-in fields to access plug-in data that is associated with an
external event received by the Event node, as defined in “ Defining the
Run-Time Component Class for aMessage Type” on page 4-81.

For plug-in Event and Start nodesthat have content typesother than text /xm1
and want to support key vaues, you must ensure that avalid event key
expression is defined. Y ou can then provide aplug-in field implementation to
evaluate that key value against incoming event data.

Definethe Event Info vaue object, as described in “ Defining Plug-1n Value
Objects’ on page 2-6.

Function

Define the plug-in run-time component class, as described in “ Defining the
Run-Time Component Class for a Function” on page 4-76.

Define the FunctionInfo value object, as described in “Defining Plug-In
Vaue Objects’ on page 2-6.
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Table A-1 Plug-In Component Definition Roadmap (Continued)

Todefinethefollowing  Perform thefollowing steps.. . .
plug-in component . . .

M essage type (field) 1. Definethe plug-in run-time component class, as described in “Defining the
Run-Time Component Class for aMessage Type” on page 4-81.

2. DefinetheFieldInfo valueobject, asdescribed in “Defining Plug-In Value
Objects’ on page 2-6.

Start Node 1. Implement the PluginData interface to read and save the plug-in datain
XML format, asdescribed in “ Implementing the PluginData I nterface’ on page
4-10.

2. Definethe PluginTriggerPanel classto display the plug-in GUI
component in the design client, as described in “ Defining the
PluginTriggerPanel Class’ on page 4-45.

3. Define the plug-in run-time component class, as described in “Defining the
Run-Time Component Class for a Start Node” on page 4-86.

4. Definethe plug-in fields to access plug-in data that is associated with an
externa event received by the Start node, asdefined in“ Defining the Run-Time
Component Class for a Message Type’ on page 4-81.

For plug-in Event and Start nodes that have content types other than text /xm1
and want to support key values, you must ensure that avalid event key
expression is defined. Y ou can then provide a plug-in field implementation to
evaluate that key value against incoming event data.

5. Definethe startInfo valueobject, as described in “Defining Plug-In Value
Objects’ on page 2-6.

Workflow template 1. Implement the PluginData interfaceto read and save the plug-in datain
definition properties XML format.

2. Definethe PluginPanel classto display the plug-in GUI component in the
design client, as described in “ Defining the PluginPanel Class’ on page 4-24.

3. Definethe TemplateDefinitionPropertiesInfo valueobject, as
described in “Defining Plug-In Vaue Objects’ on page 2-6.

Workflow template 1. Implement the PluginData interfaceto read and save the plug-in datain
properties XML format.

2. Definethe PluginPanel classto display the plug-in GUI component in the
design client, as described in “ Defining the PluginPanel Class’ on page 4-24.

3. Definethe TemplatePropertiesInfo vaue object, asdescribed in
“Defining Plug-In Value Objects’ on page 2-6.
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Table A-1 Plug-In Component Definition Roadmap (Continued)

Todefinethefollowing  Perform thefollowing steps. . .
plug-in component . . .

Variable types 1. Definethe PluginvariablePanel classto display the plug-in GUI
component that enables users to edit the plug-in variable type, as described in
“Defining the PluginV ariablePanel Class’ on page 4-53.

2. Define the plug-in run-time component class, as described in “Executing the
Plug-In" on page 4-56.

3. DefinethevariableTypeInfo vaue object, asdescribed in “Defining
Plug-In VVdue Objects’ on page 2-6.
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B

Plug-In Value Object
Summary

Thisappendix describes the BPM plug-in value (or Info) objects and their methods. It
includes the following topics:

ActionCategorylIn

fo Object

ActionInfo Object

Categorylnfo Object

ConfigurationData Object

Configurationlnfo Object

Donelnfo Object

EventHandl erInfo Object

EventInfo Object
Fieldinfo Object

Functionlnfo Object

HelpSetinfo Object

InfoObject Object

PluginCapabilitiesinfo Object

PluginDependency Object

Pluglnfo Object
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m  Startinfo Object

m  TemplateDefinitionPropertiesinfo Object
m  TemplateNodelnfo Object

m  TemplatePropertiesinfo Object

m VariableTypelnfo Object

For more information about defining and accessing value object information, see
“Using Plug-1n Value Objects’ on page 2-4.

ActionCategoryinfo Object

The com.bea .wlpi.common.plugin.ActionCategoryInfo object maintains
plug-in action or action category information.

ActionCategoryInfo iSthe abstract base class for the following objects:

B com.bea.wlpi.common.plugin.ActionInfo
B com.bea.wlpi.common.plugin.CategoryInfo

The ActionCategoryInfo class extendsthe
com.bea.wlpi.common.plugin.InfoObject class, asdescribed in “InfoObject
Object” on page B-28.

Y ou can use the following constructor to create anew ActionCategoryInfo object:

public ActionCategoryInfo (
java.lang.String pluginName,
int ID,
java.lang.String name,
java.lang.String description,
int parentSystemID,
java.lang.String[] classNames

)

The following table describes the Act ioncategoryInfo object information, the
constructor parameters used to define the data, and the methods that can be used to
access that information after the object is defined, if applicable.
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ActionCategoryinfo Object

Table B-1 ActionCategorylnfo Object I nformation

Object Information Constructor Get Method
Parameter
Plug-in name (reverse-DNS version). pluginName public java.lang.String
getPluginName ()
Action or action category |ID. ID public int getID()
Localized name of the action or action category. name public java.lang.String
getName ()
L ocalized description of the action or action description public java.lang.String
category. getDescription ()
ID of the parent category that identifies the action parentSystem public int
category in the action tree. ID getParentSystemID()

The ID can be set to one of the following values:

ID_EXCEPTION: Exception Handling Actions
category in the Studio.

ID_INTEGRATION: Integration Actions
category in the Studio.

ID_MISCELLANEOUS: Miscellaneous Actions
category in the Studio.

ID_NEW: Initial category.
ID_TASK: Task Actions category in the Studio.

ID_WORKFLOW: Workflow Actions category in
the Studio.

A new action category that does not have accessto
the parent system ID must use ID_NEW. For
example, ID_NEW must be used to add:

New category under the root of the tree.

Subcategory of anew category with asystem ID
that has not yet been generated by the Plug-in
Manager.

Once the plug-in identifies a parent category, it can
retrieveits system ID viathe get SystemID ()
method.
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Table B-1 ActionCategorylnfo Object Information (Continued)

Object I nfor mation Constructor Get Method

Parameter
Array identifying related plug-in classes, including  classNames public java.lang.String
one entry (the fully-qualified Java class name) for getClassName (int key)

each of the KEY_ * values provided by the subclass.

For more information, see the
com.bea.wlpi.common.plugin.ActionCategoryInfo Javadoc.
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Actioninfo Object

ActionInfo Object

The com.bea.wlpi.common.plugin.ActionInfo object maintains plug-in action
information.

ActionCategoryInfo iSthe abstract base class for the actionInfo object.

The ActionInfo class extendsthe com.bea.wlpi.common.plugin.InfoObject
class, as described in “ InfoObject Object” on page B-28.

Y ou can use the following constructors to create anew ActionInfo object:

public ActionInfo(
java.lang.String pluginName,
int ID,
java.lang.String name,
java.lang.String description,
bytel[] iconByteArray,
int parentSystemID,
int actionStateMask,
int actionStateTrans,
java.lang.String[] subActionLabels,
java.lang.String[] classNames
)

public ActionInfo(
java.lang.String pluginName,
int ID,
java.lang.String name,
java.lang.String description,
bytel[] iconByteArray,
int parentSystemID,
int actionStateMask,
java.lang.String[] classNames
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Thefollowing table describes the act ionInfo object information, the constructor
parameters used to define the data, and the methods that can be used to access that
information after the object is defined.

Table B-2 Actionlnfo Object Infor mation

Object I nfor mation Constructor Get Method
Parameter

Plug-in name (reverse-DNS version). pluginName public java.lang.String
getPluginName ()

Action ID. ID public int getID()

L ocalized name of the action. name public java.lang.String
getName ()

Localized description of the action. description public java.lang.String
getDescription()

Byte array representation of the graphical image iconByteArra public javax.swing.Icon

(icon) for thisplug-in, used by the Studiotorepresent v getIcon()

this action when interface view is enabled.

For moreinformation about generating the bytearray
representation, see “InfoObject Object” on page
B-28.
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Actioninfo Object

Table B-2 Actionlnfo Object Information (Continued)

Object Information Constructor Get Method
Parameter

ID of the parent category that identifies the action parentSystem public int

category in the action tree. ID getParentSystemID()

The ID can be set to one of the following values:

m ID EXCEPTION: Exception Handling Actions
category in the Studio.

m ID_INTEGRATION: Integration Actions
category in the Studio.

® ID MISCELLANEOUS: Miscellaneous Actions
category in the Studio

m  ID NEW: Initial category.

m ID TASK: Task Actions category in the Studio.

m  ID WORKFLOW: Workflow Actions category in
the Studio.

A new action category that does not have accessto
the parent system ID must use ID_NEW. For
example, ID_NEW must be used to add:

= New category under the root of the tree.

m  Subcategory of anew category with asystem ID
that has not yet been generated by the Plug-in
Manager.

Once the plug-in identifies a parent category, it can
retrieveits system ID viathe get SystemID ()
method.
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Plug-In Value Object Summary

Table B-2 Actionlnfo Object Information (Continued)

Object I nfor mation Constructor Get Method

Parameter
Bit mask describing the action statesin which this actionStateM public boolean
actionisvalid. ask isValidActionState (int

Thisvalueisformed by performing a bitwise OR of
the specified values.

The bit mask can be set to one or more of the
following values to specify when the action is valid:

B-8

ACTION_STATE_ALL: Actionisvalid for all
action states.

ACTION_STATE_COMMIT: Actionisvaidinan
exception handler.

ACTION_STATE_COMMIT_ASYNC:Actionis
valid asan asynchronously executed subactionin
an exception handler commit path.

ACTION_STATE_COMMIT_SYNC: Actionis
valid as a synchronously executed subaction in
an exception handler commit path.

ACTION_STATE_NODE: Actionisvalidina
node.

ACTION_STATE NODE_ASYNC: Actionis
valid asan asynchronously executed subactionin
anode.

ACTION_STATE NODE_SYNC: Actionisvalid
as asynchronously executed subaction in anode.

ACTION_STATE_ROLLBACK: Actionisvalidin
an exception handler rollback path.

ACTION_STATE_ROLLBACK_ASYNC: Action
isvalid asan asynchronously executed subaction
in an exception handler rollback path.

ACTION_STATE ROLLBACK_SYNC: Actionis
valid as a synchronously executed subaction in
an exception handler rollback path.
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Table B-2 Actionlnfo Object Information (Continued)

Object Information Constructor Get Method
Parameter

Action state transition that resultsfrom executingthe  actionStateT public int
action’s subactions. rans getActionStateTrans ()

The state can be set to one of the following values:

® ACTION_STATE_TRANS_NONE: Actionhasno
subactions.

m ACTION_STATE TRANS_ASYNC: Action has
subactions that system invokes asynchronoudly.

m ACTION_STATE ROLLBACK_SYNC:Action
has subactions that system invokes

synchronously.
Localized action list |abels. subActionLab public java.lang.Stringl]
els getSubActionLabels ()
Array identifying related plug-in classes, including  classNames public java.lang.Object
one entry (the fully-qualified Java class name) for getClass (int key)

each of the following KEY_ * values:

m KEY_ ACTION: Key value specifying the
com.bea.wlpi.server.plugin.Plugin
Action implementation class name.

m KEY_DATA: Key value specifying the
com.bea.wlpi.common.plugin.Plugin
ActionData implementation class name.

m  KEY_ PANEL: Key value specifying the
com.bea.wlpi.common.plugin.Plugin
ActionPanel implementation class name.

For more information, see the com.bea .wlpi.common.plugin.ActionInfo
Javadoc.
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CategoryInfo Object

The com.bea .wlpi.common.plugin.CategoryInfo Object maintains information
about the plug-in action category.

ActionCategoryInfo iSthe abstract base class for the categoryInfo object.

ThecategoryInfo classextendsthecom.bea.wlpi.common.plugin.InfoObject
class, as described in “InfoObject Object” on page B-28.

Y ou can use the following constructor to create anew categoryInfo object:

public CategoryInfo(

java.lang.String pluginName,

int ID,

java.lang.String name,

java.lang.String description,

int parentSystemID,

com.bea.wlpi.common.plugin.ActionCategoryInfo[] subNodes
)

The following table describes the Act ioncategoryInfo object information, the
constructor parameters used to define the data, and the methods that can be used to
access that information after the object is defined, if applicable.

Table B-3 Categorylnfo Object | nformation

Object I nfor mation Constructor Get Method Set Method
Par ameter

Plug-in name (reverse-DNS version). pluginName public N/A
java.lang.Strin
g
getPluginName ()

Action category ID. ID public int N/A
getID()

Localized name of the action category. name public N/A

B-10
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g getName ()
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Categoryinfo Object

Table B-3 Categorylnfo Object I nformation (Continued)

Object Information Constr uctor Get Method Set M ethod
Parameter

Localized description of the action description public N/A
category. java.lang.Strin

g

getDescription (

)
ID of the parent category that identifiesthe parentSystem public int N/A
category in the action tree. ID getParentSystem

ID()

The ID can be set to one of the following
values:

m ID EXCEPTION: ExceptionHandling
Actions category in the Studio.

m  ID INTEGRATION: Integration
Actions category in the Studio.

m ID MISCELLANEOUS:
Miscellaneous Actions category in the
Studio.

m  ID NEW: Initial category.

m ID TASK: Task Actions category in
the Studio.

®  ID WORKFLOW: Workflow Actions
category in the Studio.

A new action category that does not have
access to the parent system |D must use
ID_NEW. For example, ID_NEW must be
used to add:

= New category under the root of the
tree.

m  Subcategory of a new category with a
system ID that has not yet been
generated by the Plug-in Manager.

Once the plug-in identifies a parent
category, it can retrieveits system ID via
the getSystemID () method.
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Table B-3 Categorylnfo Object | nformation (Continued)

Object I nfor mation Constructor Get Method Set Method
Par ameter

Array identifying related plug-in classes,  subNodes public public void
including one entry (the fully-qualified com.bea.wlpi.co addSubNode (com.
Java class name) for each of the KEY_ * mmon.plugin. bea.wlpi.common
values provided by the subclass. ActionCategoryI .plugin.

nfol] ActionCategoryI

getSubnodes () nfo node)
Plug-in system ID. N/A public int public int

getSystemID()

setSystemID(int
systemID)

Note:

In addition to the methods defined in the previous tabl e, the foll owing method

recursively searches the action category and its subcategories to locate the
category with amatching system ID.

For more information, see the com.bea .wlpi.common.plugin.CategoryInfo

Javadoc.

ConfigurationData Object

The com.bea .wlpi.common.plugin.ConfigurationData object maintains
plug-in configuration information.

Y ou can use the following constructor to create anew ConfigurationData object:

public ConfigurationData (

java.lang.String pluginName,

com.bea.wlpi.common.VersionInfo version,

int status,
int startMode,

java.lang.String xml

B-12
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ConfigurationData Object

The following table describes the configurationData object information, the
constructor parameters used to define the data, and the methods that can be used to
access that information after the object is defined, if applicable.

Table B-4 ConfigurationData Object | nfor mation

Object Information Constructor Get Method
Parameter

Plug-in name (reverse-DNS version). pluginName public java.lang.String
getPluginName ()

Plug-in version. version public
com.bea.wlpi.common.Versi
onInfo getVersion()

Plug-in status. status public int getStatus()

Plug-in start mode. startMode public int getStartMode ()

XML configuration document. xml public java.lang.String

getXML ()

For more information, see the

com.bea.wlpi.common.plugin.ConfigurationData Javadoc.
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Configurationinfo Object

The com.bea .wlpi .common.plugin.ConfigurationInfo object maintains
plug-in configuration information.

The configurationInfo classextendsthe
com.bea.wlpi.common.plugin.InfoObject class, asdescribed in “InfoObject
Object” on page B-28.

Y ou can use the following constructor to create anew ConfigurationInfo object:

public ConfigurationInfo(
java.lang.String pluginName,
int ID,
java.lang.String description,
java.lang.String[] classNames
)

Thefollowing table describes the configurationInfo object information, the
constructor parameters used to define the data, and the methods that can be used to
access that information after the object is defined, if applicable.

Table B-5 Configurationlnfo Object I nformation

Object I nfor mation Constructor Get Method
Parameter
Plug-in name (reverse-DNS version). pluginName public java.lang.String
getPluginName ()
Plug-in ID. ID public int getID()
Plug-in description. description public int getStatus()
Plug-in start mode. startMode public int getStartMode ()
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Donelinfo Object

Table B-5 Configurationlnfo Object Information (Continued)

Object Information Constructor Get Method

Parameter
Array identifying related plug-in classes, including  classNames public java.lang.String
one entry (the fully-qualified Java class name) for getClassName (int key)

each of the following KEY_ * values:

m KEY_DATA: Key value specifying the
com.bea.wlpi.common.plugin.Plugin
Data implementation class name.

m  KEY_ PANEL: Key value specifying the
com.bea.wlpi.common.plugin.Plugin
Panel implementation class name.

For more information, see the

com.bea.wlpi.common.plugin.ConfigurationInfo Javadoc.
Doneinfo Object

Thecom.bea.wlpi.common.plugin.DoneInfo object maintainsinformation about
aplug-in Done node.

The boneInfo classextends the following classes:

B  com.bea.wlpi.common.plugin.InfoObject class, asdescribedin
“InfoObject Object” on page B-28

B  com.bea.wlpi.common.plugin.TemplateNodeInfo class, asdefinedin
“TemplateNodel nfo Object” on page B-38
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Y ou can use the following constructor to create a new DoneInfo object:

public DoneInfo(
java.lang.String pluginName,
int ID,
java.lang.String name,
java.lang.String description,
bytel[] iconByteArray,
java.lang.String[] classNames

)

Thefollowing table describes the configurationInfo object information, the
constructor parameters used to define the data, and the methods that can be used to
access that information after the object is defined, if applicable.

Table B-6 Donel nfo Object Information

Object I nfor mation Constructor Get Method
Par ameter
Plug-in name (reverse-DNS version). pluginName public java.lang.String
getPluginName ()
Plug-in ID. ID public int getID()
Localized name of the Done node. name public java.lang.String
getName ()
Localized description of the Done node. description public java.lang.String
getDescription()
Byte array representation of the graphical image iconByteArra public javax.swing.Icon
(icon) for thisplug-in, used by the Studiotorepresent v getIcon()
this action when interface view is enabled. public static final byte[]
For moreinformation about generating the bytearray imageStreamToByteArray (ja
representation, see “InfoObject Object” on page va.io.InputStream
B-28. inputStream) throws

java.io.IOException
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Table B-6 Donelnfo Object Information (Continued)

Object Information

Constructor Get M ethod
Parameter

Array identifying related plug-in classes, including  classNames public java.lang.String
one entry (the fully-qualified Java class name) for getClassName (int key)

each of the following KEY__

* values:

m KEY_DATA: Key value specifying the
com.bea.wlpi.common.plugin.Plugin
Data implementation class name.

m  KEY_ PANEL: Key value specifying the
com.bea.wlpi.common.plugin.Plugin
Panel implementation class name.

m  KEY_ DONE: Key value specifying the
com.bea.wlpi.server.plugin.Plugin
Done implementation class name.

For more information, see the com.bea .wlpi.common.plugin.DoneInfo Javadoc.

EventHandlerinfo Object

The com.bea.wlpi.common.plugin.EventHandlerInfo object maintains
information about a plug-in event handler.

The EventHandlerInfo class extends the

com.bea.wlpi.common.plugin.InfoObject class, asdescribed in “InfoObject
Object” on page B-28.

Y ou can use the following constructor to create a new EventHandlerInfo Object:

public

java.
java.
java.
java.

EventHandlerInfo(
lang.String pluginName,
lang.String name,
lang.String description,
lang.String[] classNames
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Thefollowing table describes the EventHandlerInfo object information, the
constructor parameters used to define the data, and the methods that can be used to
access that information after the object is defined, if applicable.

Table B-7 EventHandlerInfo Object I nformation

Object I nfor mation Constructor Get Method
Parameter

Plug-in name (reverse-DNS version). pluginName public java.lang.String
getPluginName ()

Localized name of the event handler. name public java.lang.String
getName ()

Localized description of the event handler. description public java.lang.String
getDescription()

Array identifying the related plug-inclass, including  classNames public java.lang.String
oneentry (thefully-qualified Javaclassname) for the getClassName (int key)
following kEY_* value.

KEY_HANDLER: Key value specifying the

com.bea.wlpi.server.plugin.EventHand

ler implementation class hame.

For moreinformation, seethe com.bea .wlpi.common.plugin. EventHandlerInfo
Javadoc.

B-18  Programming BPM Plug-Ins for WebL ogic Integration


../classdocs/com/bea/wlpi/server/plugin/EventHandler.html
../classdocs/com/bea/wlpi/server/plugin/EventHandler.html
../classdocs/com/bea/wlpi/common/plugin/EventHandlerInfo.html

Eventinfo Object

Eventinfo Object

The com.bea.wlpi.common.plugin.EventInfo object maintainsinformation
about a plug-in event handler.

The EventInfo class extends the following classes:

B  com.bea.wlpi.common.plugin.InfoObject class, asdescribedin
“InfoObject Object” on page B-28

B  com.bea.wlpi.common.plugin.TemplateNodeInfo class, asdefinedin
“TemplateNodel nfo Object” on page B-38

Y ou can use the following constructor to create a new EventInfo object:

public EventInfo(

java.lang.String pluginName,

int ID,

java.lang.String name,

java.lang.String description,

bytel[] iconByteArray,

java.lang.String[] classNames,

com.bea.wlpi.common.plugin.FieldInfo fieldInfo
)

The following table describes the EventHandlerInfo object information, the
constructor parameters used to define the data, and the methods that can be used to
access that information after the object is defined, if applicable.

Table B-8 Eventlnfo Object Information

Object Information Constructor Get Method
Parameter
Plug-in name (reverse-DNS version). pluginName public java.lang.String
getPluginName ()
Plug-in ID. ID public int getID()
Localized name of the event. name public java.lang.String
getName ()
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Table B-8 Eventlnfo Object Information (Continued)

Object I nfor mation Constructor Get Method
Par ameter
Localized description of the event. description public java.lang.String
getDescription()
Byte array representation of the graphical image iconByteArra public javax.swing.Icon
(icon) for thisplug-in, used by the Studiotorepresent v getIcon()
this action when interface view is enabled.
For moreinformation about generating the bytearray public static final byte[]
representation, see “InfoObject Object” on page imageStreamToByteArray (ja
B-28. va.io.InputStream
inputStream) throws
java.io.IOException
Array identifying related plug-in classes, including  classNames public java.lang.String
one entry (the fully-qualified Java class name) for getClassName (int key)
each of the following KEY_ * values:
m  KEY_DATA: Key value specifying the
com.bea.wlpi.common.plugin.Plugin
Data implementation class name.
m  KEY PANEL: Key value specifying the
com.bea.wlpi.common.plugin.Plugin
TriggerPanel implementation class name.
m  KEY EVENT: Key value specifying the
com.bea.wlpi.server.plugin.Plugin
Event implementation class name.
Plug-in field information. fieldInfo public

com.bea.wlpi.common.plugi
n.FieldInfo getFieldInfo()

For moreinformation, seethe com.bea .wlpi.common.plugin.EventInfo Javadoc.
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Fieldinfo Object

Fieldinfo Object

The com.bea.wlpi.common.plugin.FieldInfo object maintainsinformation

about a plug-in field.

The FieldInfo class extendsthe com.bea.wlpi.common.plugin. InfoObject
class, as described in “ InfoObject Object” on page B-28.

Y ou can use the following constructor to create anew FieldInfo object:

public FieldInfo(
java.lang.String pluginName,
int ID,
java.lang.String name,
java.lang.String description,
java.lang.String[] classNames,
boolean supportsQualifiers

)

The following table describes the Fieldinfo object information, the constructor
parameters used to define the data, and the methods that can be used to access that
information after the object is defined, if applicable.

Table B-9 Fieldlnfo Object Information

Object Information Constructor Get Method
Parameter
Plug-in name (reverse-DNS version). pluginName public java.lang.String
getPluginName ()
Plug-in ID. ID public int getID()
Localized name of the field. name public java.lang.String
getName ()
Localized description of the field. description public java.lang.String

getDescription ()
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Table B-9 FieldInfo Object I nfor mation (Continued)

Object I nfor mation Constructor Get Method

Parameter
Array identifying related plug-in classes, including  classNames public java.lang.String
one entry (the fully-qualified Java class name) for getClassName (int key)

each of the following KEY_ * values:

m KEY_FIELD: Key value specifying the
com.bea.wlpi.common.plugin.Plugin
Field implementation class name.

m DEFAULT_FIELD: Key value specifying the
built-in field type that supports expression
validation but not evaluation. This field type
supports qualifiers and is used to validate
expressions that reference plug-in data fields if
the plug-in itself is not currently loaded.

m  xXMLFIELD: Key vaue specifying abuilt-infield
type that returns XML single-element text
values. Thisfield type supports qualifiers
(because XML is hierarchical).

Flag specifying whether or not thefield typesupports  supportsQual public boolean
dot-delimited names. For example, if the ifiers supportsQualifiers()
PostalCode field isembedded in the Address

field, the name for the field would be

Address.PostalCode.

The expression evaluator usesthisflag to determine
whether afield referenceisvalid in an expression in
aplug-in Start, Event, or Event key.

For moreinformation, seethe com.bea .wlpi.common.plugin.FieldInfo Javadoc.
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Functioninfo Object

Functioninfo Object

The com.bea.wlpi.common.plugin.FunctionInfo object maintainsinformation
about a plug-in function.

The FieldInfo class extendsthe com.bea.wlpi.common.plugin. InfoObject
class, as described in “ InfoObject Object” on page B-28.

Y ou can use the following constructor to create a new FunctionInfo object:

public FunctionInfo (
java.lang.String pluginName,
int ID,
java.lang.String name,
java.lang.String description,
java.lang.String prototype,
java.lang.String[] classNames,
int argcmin,
int argcmax

)

The following table describes the FunctionInfo object information, the constructor
parameters used to define the data, and the methods that can be used to access that
information after the object is defined, if applicable.

Table B-10 Functionlnfo Object Infor mation

Object Information Constructor Get Method
Parameter

Plug-in name (reverse-DNS version). pluginName public java.lang.String
getPluginName ()

Plug-in ID. ID public int getID()

Localized name of the function. name public java.lang.String
getName ()

Localized description of the function. description public java.lang.String
getDescription ()

Localized prototype for this function. prototype public java.lang.String
prototype ()
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Table B-10 Functionlnfo Object Information (Continued)

Object I nfor mation Constructor Get Method
Parameter
Array identifying related plug-in classes, including  classNames public java.lang.String
oneentry (thefully-qualified Javaclassname) for the getClassName (int key)
following kEY_ * value.
KEY_EVALUATOR: Key value specifying the
com.bea.wlpi.common.plugin.PluginFun
ction implementation class name.
Minimum number of arguments permitted. The argcmin public int
expression evaluator usesthisinformationto validate getMinArgCount ()
calls to this function.
Maximum number of arguments permitted. The argcmax public int

expression evaluator usesthisinformationto validate
calls to this function.

getMaxArgCount ()

For more information, see the com.bea.wlpi.common.plugin.FunctionInfo

Javadoc.
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HelpSetinfo Object

HelpSetinfo Object

The com.bea.wlpi.common.plugin.HelpSetInfo object maintainsinformation
about the plug-in online help. Plug-ins can support both HTML and JavaHelp online
help systems. The plug-in online help files must be packaged in a WAR file and
deployed as part of the process engine. In order for the BPM client applicationsto
retrieve the appropriate help files, the online help WAR file must be deployed under
the name of the plug-in to which it correlates.

BPM client applications can use the Plug-in Manager (or other EJB) classLoader to
determine the URL of the process engine. Using the HelpsetInfo object values, the
client applications can obtain afull URL to access the help files through http or
https.

The HelpsetInfo classextendsthe com.bea.wlpi.common.plugin.InfoObject
class, as described in “ InfoObject Object” on page B-28.

Y ou can use the following constructor to create a new HelpSetInfo Object:

public HelpSetInfo(
java.lang.String pluginName,
java.lang.String name,
java.lang.String description,
java.lang.String[] helpNames,
int helpType

)

The following table describes the HelpsetInfo object information, the constructor
parameters used to define the data, and the methods that can be used to access that
information after the object is defined, if applicable.
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Table B-11 HelpSetlnfo Object Information

Object Infor mation Constructor Get Method
Par ameter
Plug-in name (reverse-DNS version) supplyingthe  pIuginName public java.lang.String
online help set. getPluginName ()
In order for BPM client applications to form the
correct URL for the help set, this name must match
the web application under which the WAR file must
be deployed.
Localized name of the online help. name public java.lang.String
Thisvalueis used as the label value for the user getName ()
interface menu option that is used to access the
non-context sensitive help.
Localized description of the online help. description public java.lang.String
getDescription()
Array identifying related plug-in classes, including ~ helpNames public java.lang.String
one entry (the fully-qualified Java class name) for getClassName (int key)

each of the following KEY_ * values:

m KEY_HELP_SET: Key valueto retrieve the
JavaHelp help set (. hs) filenameor HTML help
files root directory.

m KEY_HELP_ID: Key vaueto retrievethe
JavaHelp help key or HTML filename for the
main index page or table of contents.

The value of each entry is interpreted according to

thevaue of the helpType parameter, asdefined in

the table “Help Types and Related Plug-In Classes”

on page B-27.

B-26  Programming BPM Plug-Ins for WebL ogic Integration



HelpSetinfo Object

Table B-11 HelpSetlinfo Object Information (Continued)

Object Information Constructor Get Method
Parameter
Type of help provided by the plug-in, whichcanbe  helpType public int getHelpType()

set to one of the following va ues:

m HELP_JAVA_HELP: Nameof the JavaHelp help
set, or help key for the main index page or table
of contents.

m HELP_HTML: Nameof theHTML helpfilesroot
directory, or name of the main index page or
table of contents, relative to the directory
specified by thekEY_HELP_SET entry.

The value of each entry isinterpreted according to
the value of the helpNames parameter, as defined
in the table “Help Types and Related Plug-In
Classes” on page B-27.

The following table defines the help types (helpType values) and related plug-in
classes (helpNames values).

Table B-12 Help Types and Related Plug-In Classes

helpType Value helpNames Value

KEY_HELP_SET KEY_HELP_ID

HELP_JAVA_HELP Nameof the JavaHelp help setfile, relative  JavaHelp help key for the main index page
to theroot of the WAR file, containingthe  or table of contents.
help files (for example,
javahelp/MyPluginHelpSet.hs).
If an extension is not included, JavaHelp
automatically appends an .hs extension.

HELP_HTML Name of the root directory of the HTML Name of the HTML file (not including the
help filesthat must include atrailing slash  required . htm extension) containing the
(for example, htmlhelp/). main index page or table of contents,

relative to the directory specified by the
KEY_HELP_SET entry.
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For more information, see the com.bea .wlpi.common.plugin.HelpSetInfo
Javadoc.

InfoObject Object

The com.bea.wlpi.common.plugin. Infoobject object providesthe abstract base
classfor al plug-in value objects.

Y ou can use the following constructor to create a new Infoobject object:

public InfoObject (
java.lang.String pluginName,
int ID,
java.lang.String name,
java.lang.String description,
java.lang.String[] classNames
)

Thefollowing table describes the 1nfoobject object information, the constructor
parameters used to define the data, and the methods that can be used to access that
information after the object is defined, if applicable.

Table B-13 InfoObject Object Infor mation

Object I nfor mation Constructor Get Method
Parameter

Plug-in name (reverse-DNS version). pluginName public java.lang.String
getPluginName ()

Plug-in ID. ID public int getID()

Localized name of the object. name public java.lang.String
getName ()

Localized description of the object. description public java.lang.String
getDescription()

Array identifying related plug-in classes, including  classNames public java.lang.String

one entry (the fully-qualified Java class name) for getClassName (int key)

each of the KEY_ * values provided by the subclass.
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PluginCapabilitiesinfo Object

The I1nfoobject object also provides the following method for generating an
iconByteArray Valuefrom an input stream that can be used when constructing
ActionInfo, DoneInfo, EventInfo, StartInfo, and
TemplateDefinitionPropertiesInfo(ﬂﬂaﬁS

public static final bytel[]
imageStreamToByteArray (java.io.InputStream inputStream) throws
java.io.IOException

For more information, see the com.bea .wlpi.common.plugin.InfoObject
Javadoc.

PluginCapabilitiesinfo Object

The com.bea.wlpi.common.plugin.PluginCapabilitiesInfo object maintains
information about the plug-in capabilities.

The PluginCapabilitiesInfo object describesthe complete set of plug-in
capabilities once the plug-in has been loaded. Prior to being loaded, basic plug-in
information can be accessed using the
com.bea.wlpi.common.plugin.PluginInfo Object, as described in “Pluginfo
Object” on page B-33.

Y ou can use the following constructor to create anew pluginCapabilitiesInfo
object:

public PluginCapabilitiesInfo (
com.bea.wlpi.common.plugin.PluginInfo info,
com.bea.wlpi.common.plugin.ActionCategoryInfo[] actions,

com.bea.wlpi.common.plugin.EventInfo[] events,
com.bea.wlpi.common.plugin.FieldInfo[] fields,
com.bea.wlpi.common.plugin.FunctionInfo[] functions,

com.bea.wlpi.common.plugin.StartInfo[] starts,
com.bea.wlpi.common.plugin.DoneInfo[] dones,
com.bea.wlpi.common.plugin.VariableTypeInfo[] variableTypes,
com.bea.wlpi.common.plugin.TemplatePropertiesInfo[] template,
com.bea.wlpi.common.plugin.TemplateDefinitionPropertiesInfol]
templateDefinition,
com.bea.wlpi.common.plugin.EventHandlerInfo eventHandler
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Thefollowing table describesthe P1ugincapabilitiesInfo object information, the
constructor parameters used to define the data, and the methods that can be used to
access that information after the object is defined, if applicable.

Table B-14 PluginCapabilitiesl nfo Object Information

Object I nfor mation Constructor Get Method
Par ameter

Basic plug-in information. info public java.lang.String
getPluginInfo ()

Actions and action categories provided by the actions public

plug-in. com.bea.wlpi.common.plugi
n.ActionCategoryInfol]
getActionInfo ()

Events provided by the plug-in. events public

com.bea.wlpi.common.plugi
n.EventInfol]
getEventInfo ()

Fields provided by the plug-in. fields public
com.bea.wlpi.common.plugi
n.FieldInfol]
getFieldInfo ()

Functions provided by the plug-in. functions public
com.bea.wlpi.common.plugi
n.FunctionInfol]
getFunctionInfo ()

Start nodes provided by the plug-in. starts public
com.bea.wlpi.common.plugi
n.StartInfol]
getStartInfo()

Done nodes provided by the plug-in. dones public
com.bea.wlpi.common.plugi
n.DoneInfo[] getDoneInfo()

Variables provided by the plug-in. variableType public
s com.bea.wlpi.common.plugi
n.VariableTypesInfol]
getVariableTypesInfo ()
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Table B-14 PluginCapabilitieslnfo Object I nfor mation (Continued)

Object Information Constructor Get Method
Parameter
Workflow template properties provided by the template public
plug-in. com.bea.wlpi.common.plugi

n.TemplatePropertiesInfol
] getTemplateInfol()

Workflow templ atedefinition propertiesprovidedby  templateDefi

public

the plug-in. nition com.bea.wlpi.common.plugi
n.TemplateDefinitionPrope
rtiesInfol]
getTemplateDefinitionInfo
)

Event handler information. eventHandler public

com.bea.wlpi.common.plugi
n.EventHandlerInfo
getEventHandlerInfo ()

For more information, see the

com.bea.wlpi.common.plugin.PluginCapabilitiesInfo Javadoc.

PluginDependency Object

The com.bea.wlpi.common.plugin.PluginDependency oObject maintains

information about the plug-in dependencies.

The PluginDependency class extends the

com.bea.wlpi.common.plugin.InfoObject class, asdescribed in “InfoObject

Object” on page B-28.
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Y ou can use the following constructor to create anew pluginCapabilitiesInfo
object:

public PluginDependency (
java.lang.String pluginName,
java.lang.String description,
java.lang.String masterPluginName,
java.lang.String vendor,
com.bea.wlpi.common.VersionInfo version

)

The following table describes the P1uginDependency object information, the
constructor parameters used to define the data, and the methods that can be used to
access that information after the object is defined, if applicable.

Table B-15 PluginDependency Object I nfor mation

Object I nfor mation Constructor Get Method
Parameter
Plug-in name (reverse-DNS version). pluginName public java.lang.String
getPluginName ()
Localized description of the object. description public java.lang.String
getDescription()
Master plug-in name (reverse-DNS version). masterPlugin public java.lang.String
Name getMasterPluginName ()
Master plug-in vendor name. vendor public java.lang.String
getVendor ()
Master plug-in version. version public

com.bea.wlpi.common.Versi
onInfo getVersion/()

For moreinformation, seethe com.bea . wlpi . common.plugin.PluginDependency
Javadoc.
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Pluginfo Object

The com.bea.wlpi.common.plugin.PluginInfo object maintains basic
information about the plug-in.

The PluginInfo object describes the basic set of plug-in capabilities before the
plug-in has been loaded. After being loaded, basi ¢ plug-in information can be accessed
using the com.bea .wlpi.common.plugin.PluginCapabilitiesInfo object, as
described in “PluginCapabilitiesinfo Object” on page B-29.

The PluginiInfo class extendsthe com.bea.wlpi.common.plugin.InfoObject
class, as described in “ InfoObject Object” on page B-28.

Y ou can use the following constructor to create anew pluginCapabilitiesInfo
object:

public PluginInfo (
java.lang.String pluginName,
java.lang.String name,
java.util.Locale Ic,
java.lang.String vendor,
java.lang.String url,
com.bea.wlpi.common.VersionInfo version,
com.bea.wlpi.common.VersionInfo pluginFrameworkVersion,
com.bea.wlpi.common.plugin.PluginDependency[] dependencies,
com.bea.wlpi.common.plugin.ConfigurationInfo config,
com.bea.wlpi.common.plugin.HelpSetInfo helpSet

)

The following table describes the p1uginDependency object information, the
constructor parameters used to define the data, and the methods that can be used to
access that information after the object is defined, if applicable.

Table B-16 Pluginlnfo Object Infor mation

Object Information Constructor Get Method
Parameter
Plug-in name (reverse-DNS version). pluginName public java.lang.String
getPluginName ()
Localized name of the object. name public java.lang.String
getName ()
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Table B-16 Pluginlinfo Object I nformation (Continued)

Object I nfor mation Constructor Get Method
Parameter

Locale to localize the display strings. Ic public java.lang.String
getLocale()

Plug-in vendor name. vendor public java.lang.String
getVendor ()

Plug-in vendor URL . url public java.lang.String
getURL()

Plug-in version. version public

com.bea.wlpi.common.Versi
onInfo getVersion/()

Plug-in framework version. pluginFramew public
orkVersion com.bea.wlpi.common.Versi
onInfo

getPluginFrameworkVersion
()

Plug-in dependencies. dependencies public
com.bea.wlpi.common.plugi
n.PluginDependency /]
getDependencyInfo ()

Plug-in configuration information. config public
com.bea.wlpi.common.plugi
n.ConfigurationInfo
getConfigurationInfo ()

JavaHelp help set provided by plug-in. helpSet public
com.bea.wlpi.common.plugi
n.HelpSetInfo
getHelpSetInfol()

For more information, see the com.bea.wlpi.common.plugin.PluginInfo
Javadoc.
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Startinfo Object

The com.bea.wlpi.common.plugin.StartInfo object maintainsinformation
about a plug-in Start node.

The startInfo class extends the following classes:

B  com.bea.wlpi.common.plugin.InfoObject class, asdescribedin
“InfoObject Object” on page B-28

B  com.bea.wlpi.common.plugin.TemplateNodeInfo class, asdefinedin
“TemplateNodel nfo Object” on page B-38

Y ou can use the following constructor to create anew startInfo object:

public StartInfo(

java.lang.String pluginName,

int ID,

java.lang.String name,

java.lang.String description,

bytel[] iconByteArray,

java.lang.String[] classNames,

com.bea.wlpi.common.plugin.FieldInfo fieldInfo
)

The following table describes the configurationInfo object information, the
constructor parameters used to define the data, and the methods that can be used to
access that information after the object is defined, if applicable.

Table B-17 Sartlnfo Object Information

Object Information Constructor Get Method
Parameter
Plug-in name (reverse-DNS version). pluginName public java.lang.String
getPluginName ()
Plug-in ID. ID public int getID()
Localized name of the Start node. name public java.lang.String
getName ()
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Table B-17 Sartlnfo Object Information (Continued)

Object I nfor mation Constructor Get Method
Par ameter
Localized description of the Start node. description public java.lang.String
getDescription()
Byte array representation of the graphical image iconByteArra public javax.swing.Icon
(icon) for thisplug-in, used by the Studiotorepresent v getIcon()
this action when interface view is enabled. public static final bytel]
For moreinformation about generating the bytearray imageStreamToByteArray (ja
representation, see “InfoObject Object” on page va.io.InputStream
B-28. inputStream) throws
java.io.IOException

Array identifying related plug-in classes, including  classNames public java.lang.String
one entry (the fully-qualified Java class name) for getClassName (int key)
each of the following KEY_ * values:
m  KEY_DATA: Key value specifying the

com.bea.wlpi.common.plugin.Plugin

Data implementation class name.
m  KEY PANEL: Key value specifying the

com.bea.wlpi.common.plugin.Plugin

Panel implementation class name.
m  KEY_ START: Key value specifying the

com.bea.wlpi.server.plugin.Plugin

Start implementation class name.
Plug-in field information. fieldInfo public

com.bea.wlpi.common.plugi
n.FieldInfo getFieldInfo()

For moreinformation, seethe com.bea .wlpi.common.plugin.StartInfo Javadoc.
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TemplateDefinitionPropertiesinfo Object

The com.bea.wlpi.common.plugin. TemplateDefinitionPropertiesInfo
object maintainsinformation about the plug-in template definition properties.

The TemplateDefinitionPropertiesInfo class extendsthe
com.bea.wlpi.common.plugin.InfoObject class, asdescribed in “InfoObject
Object” on page B-28.

Y ou can use the following constructor to create a new
TemplateDefinitionPropertiesInfo ObjECtZ

public DoneInfo (
java.lang.String pluginName,
java.lang.String name,
java.lang.String description,
java.lang.String[] classNames
)

The following table describes the TemplateDefinitionPropertiesInfo object
information, the constructor parameters used to define the data, and the methods that
can be used to access that information after the object is defined, if applicable.

Table B-18 TemplateDefinitionPropertieslnfo Object | nformation

Object Information Constructor Get Method
Parameter
Plug-in name (reverse-DNS version). pluginName public java.lang.String
getPluginName ()
Localized name of the object. name public java.lang.String
This string defines the contents of the plug-in tab in getName ()

the Template Definition Properties dialog box.

Localized description of the object. description public java.lang.String
getDescription ()
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Table B-18 TemplateDefinitionPropertiesinfo Object | nformation (Continued)

Object I nfor mation Constructor Get Method

Par ameter
Array identifying related plug-in classes, including  classNames public java.lang.String
one entry (the fully-qualified Java class name) for getClassName (int key)

each of the following KEY_ * values:

m  KEY_DATA: Key value specifying the
com.bea.wlpi.common.plugin.Plugin
Data implementation class name.

m  KEY PANEL: Key value specifying the
com.bea.wlpi.common.plugin.Plugin
Panel implementation class name.

For more information, see the

com.bea.wlpi.common.plugin.TemplateDefinitionPropertiesInfo

Javadoc.

TemplateNodelnfo Object

The com.bea .wlpi.common.plugin.TemplateNodeInfo Object maintains
information about a plug-in template definition node.

TemplateNodeInfo isextended by thefollowing classes:
B com.bea.wlpi.common.plugin.DoneInfo
B com.bea.wlpi.common.plugin.EventInfo

B com.bea.wlpi.common.plugin.StartInfo

The TemplateNodeInfo class extendsthe

com.bea.wlpi.common.plugin.InfoObject class, asdescribed in “InfoObject
Object” on page B-28.
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TemplateNodelnfo Object

Y ou can use the following constructor to create a new TemplateNodeInfo Object:

public TemplateNodeInfo (
java.lang.String pluginName,
int ID,
java.lang.String name,
java.lang.String description,
bytel[] iconByteArray,
java.lang.String[] classNames

)

The following table describes the TemplateDefinitionPropertiesInfo object
information, the constructor parameters used to define the data, and the methods that
can be used to access that information after the object is defined, if applicable.

Table B-19 TemplateDefinitionPropertieslnfo Object I nformation

Object Information Constructor Get Method
Parameter
Plug-in name (reverse-DNS version). pluginName public java.lang.String
getPluginName ()
Plug-in ID. ID public int getID()
Localized name of the template definition node. name public java.lang.String
getName ()
Localized description of the template definition description public java.lang.String
node. getDescription()
Byte array representation of the graphical image iconByteArra public javax.swing.Icon
(icon) for thisplug-in, used by the Studio torepresent v getIcon()
this action when interface view is enabled. public static final bytel]
For moreinformation about generating the bytearray imageStreamToByteArray (ja
representation, see “InfoObject Object” on page va.io.InputStream
B-28. inputStream) throws

java.io.IOException

Array identifying related plug-in classes, including  classNames public java.lang.String
one entry (the fully-qualified Java class name) for getClassName (int key)
each of the KEY_ * values defined for the

corresponding subclasses.
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For moreinformation, seethe com.bea.wlpi . common.plugin. TemplateNodeInfo
Javadoc.

TemplatePropertiesinfo Object

The com.bea.wlpi.common.plugin. TemplatePropertiesInfo object maintains
information about the plug-in template properties.

The TemplatePropertiesInfo classextendsthe
com.bea.wlpi.common.plugin.InfoObject class, asdescribed in “InfoObject
Object” on page B-28.

Y ou can use the following constructor to create anew TemplatePropertiesInfo
object:

public TemplatePropertiesInfo (
java.lang.String pluginName,
java.lang.String name,
java.lang.String description,
java.lang.String[] classNames
)

Thefollowing table describes the TemplateDefinitionPropertiesInfo object
information, the constructor parameters used to define the data, and the methods that
can be used to access that information after the object is defined, if applicable.

Table B-20 TemplatePropertiesinfo Object Infor mation

Object Infor mation Constructor Get Method
Par ameter
Plug-in name (reverse-DNS version). pluginName public java.lang.String
getPluginName ()
Localized name of the object. name public java.lang.String
This string defines the contents of the plug-in tab in getName ()

the Templ ate Properties dialog box.

Localized description of the object. description public java.lang.String
getDescription()
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VariableTypelnfo Object

Table B-20 TemplatePropertiesinfo Object Information (Continued)

Object Information Constructor Get Method

Parameter
Array identifying related plug-in classes, including  classNames public java.lang.String
one entry (the fully-qualified Java class name) for getClassName (int key)

each of the following KEY_ * values:

m KEY_DATA: Key value specifying the
com.bea.wlpi.common.plugin.Plugin
Data implementation class name.

m  KEY_ PANEL: Key value specifying the
com.bea.wlpi.common.plugin.Plugin
Panel implementation class name.

For more information, see the
com.bea.wlpi.common.plugin. TemplatePropertiesInfo Javadoc.

VariableTypelnfo Object

The com.bea.wlpi.common.plugin.VariableTypeInfo object maintains
information about a plug-in variable.

The variableTypeInfo class extends the
com.bea.wlpi.common.plugin.InfoObject class, asdescribed in “InfoObject
Object” on page B-28.

Y ou can use the following constructor to create a new variableTypeInfo Object:

public VariableTypeInfo (
java.lang.String pluginName,
int ID,
java.lang.String name,
java.lang.String description,
int variableType,
java.lang.Class valueClass,
java.lang.String[] classNames
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Thefollowing table describes the variableTypeInfo object information, the
constructor parameters used to define the data, and the methods that can be used to
access that information after the object is defined, if applicable.

Table B-21 VariableTypelnfo Object Infor mation

Object Infor mation Constructor Get Method
Parameter

Plug-in name (reverse-DNS version). pluginName public java.lang.String
getPluginName ()

Plug-in ID. ID public int getID()

Localized name of the variable type. name public java.lang.String
getName ()

Localized description of the variable type. description public java.lang.String
getDescription()

Variable type which can be set to one of the variableType public int

following integer vaues: getVariableType ()

m TYPE_ENTITY: Remote reference to an entity
EJB.

m TYPE_OBJECT: Local Java object.

m TYPE_SESSION: Removereferencetoasession
EJB.

Fully-qualified Java class of the allowed valuetype. valueClass public java.lang.Class
getvValueClass ()

Array identifying related plug-in classes, including  classNames public java.lang.String
one entry (the fully-qualified Java class name) for getClassName (int key)
each of the following KEY_ * values:
m  KEY RENDERER: Key value specifying the

com.bea.wlpi.common.plugin.Plugin

VariableRenderer implementation class

name.
m  KEY PANEL: Key value specifying the

com.bea.wlpi.common.plugin.Plugin

Panel implementation class name.

B-42  Programming BPM Plug-Ins for WebL ogic Integration


../classdocs/com/bea/wlpi/common/plugin/PluginVariableRenderer.html
../classdocs/com/bea/wlpi/common/plugin/PluginVariableRenderer.html
../classdocs/com/bea/wlpi/common/plugin/PluginPanel.html
../classdocs/com/bea/wlpi/common/plugin/PluginPanel.html

VariableTypelnfo Object

For moreinformation, seethe com.bea .wlpi.common.plugin.VariableTypeInfo
Javadoc.
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CHAPTER

C BPM Graphical User
Interface Style Sheet

This section provides information to help you design custom plug-ins based on Java
Swing classes. It includes the following sections:

m Designing a Plug-In
m  Working with Interaction Components
m  Working with Presentation Components

m  Recommended Reading
Designing a Plug-In

Designing a plug-in that meets the learning and information needs of users requires
careful planning and a systematic application of the principles described in “Working
with Interaction Components” on page C-3 and “Working with Presentation
Components” on page C-10.

To design aplug-in panel, perform the following steps:

1. Decide how you want to extend the functionality of BPM. For example, your
plug-in can modify the definition and run-time behavior of the following
programming constructs:

e Actions

e Done nodes
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Event nodes

Functions

M essage types

Starts

Template properties

Template definition properties
Variable types

2. ldentify the tasks required to modify a construct. In this case, each construct will
reguire a separate panel. For example, to modify template properties, panel tasks
may include adding, updating, or deleting new properties that are not available by
default.

3. Select acontrol to represent each task. The following table lists the recommended
controls for each type of task category.

Table C-1 Recommended Controlsfor Task Categories

Task Category Control

Selecting mutually exclusive options Radio buttons

Selecting non-exclusive options Check boxes

Performing an action Command buttons

Selecting an item from a set List boxes or drop-down list boxes

Entering or viewing large amounts of informationat ~ Tables
the same time

Setting attribute values Text-entry fields

4. Decide how to display panel controls using one or more of the following
presentation elements:

Use color to differentiate between control types or to add visual variety. For
exampl e, use two complementary colors to highlight alternate rowsin a
table. This technique adds visual variety and improves readability.

Use 12-point Arial regular for all control labels.
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5.

6.

e Select ahorizonta or vertical flow for panel information. For example, list
boxes that allow the movement of items between one another benefit from a
horizontal layout. On the other hand, groups of stacked text-entry fields are
best implemented as a vertical layout.

e Balance the placement of controls along the vertical, horizontal, or diagonal
axis of a panel. For example, place command buttons on the bottom
right-hand margin of a panel to balance other controls along the diagonal
axis.

Design a 32x32-pixel icon to represent plug-in actions assigned to tasksif you do
not want to use the default graphic.

Validate the value of each control to check for errorsin syntax and data type. For
each error condition, create an error-message dial og box that clearly identifies the
problem and suggests a sol ution.

Working with Interaction Components

Interaction components allow usersto interact with your plug-in panels. Choosing
appropriate components is not simply a matter of following aformula; rather, it
involves achieving a balance among industry standards, corporate standards, and user
needs.

The following sections provide guidelines for designing interaction components:

Check Boxes
Command Buttons
List Boxes

Radio Buttons
Tables

Text-Entry Fields
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Check Boxes

Check boxes can be used to replace some data-entry fields and provide a quick way to
make multiple choices. Thefollowing BPM exampleillustrates appropriate check-box
design.

FigureC-1 Check Box Design

Interface Yiew Preferences E

Preferences

[ inhound #mL documents
[ Outhound XML documents
[ Subwarkflows

[ Business Operations

[ Pluging

0]34 Cancel

Use the following guidelines to design check boxes:

m  Use check boxes to allow usersto select multiple items from a group or to
toggle afeature on or off.

m Present multiple check boxes together using a group box. Provide a descriptive
label for the group box.

m Align check boxes vertically.

m Limit the number of check boxesto ten or fewer.

Command Buttons

Command buttons are the interaction components used most frequently by users to
complete tasks within adialog box. The following BPM example illustrates
appropriate command-button design.
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Figure C-2 Command Button Design

Define Organizations E3

Qrganizations:
QORIG1 Add
ORGZ
Lipdate
Delete
Close Help

Use the following guidelines to design command buttons:
m  Use command buttons only for frequent actions such as OK, Cancel, and Help.

m Label command buttons carefully. Use multiple words when necessary to convey
the meaning of an action.

m  Size command buttons relative to each other. If the label length for a series of
buttons is similar, make all the buttons the size of the largest one. If the |abel
length for a series of buttons varies, use two button sizes: one for shorter labels
and one for longer labels.

m  Group command buttons that have similar functionality.

m  Separate command buttons from other controls using white space.

List Boxes

List boxes provide an aternative to dataentry. Thefollowing BPM exampleillustrates
appropriate list-box design.
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FigureC-3 List Box Design

Assign Task to Role E3

Taskto assign:

Task2 (T2
Task3 (T3
Task 4 (T4
Task 5 (T5)
Task 6 (TE) (.
Task7 (TT)
Task & (T8) —

Rale: | =]
[ Use warkflow expression

Motes

(0] 4 Cancel Help

Use the following guidelines to design list boxes:

m Usealist box instead of radio buttons when there are more than six items, if
possible.

m  Show at least three but no more than eight items at atime. If there are more than
eight items, add a vertical scroll bar.

m Choose alabel that describestheitemsin the list. Place the label on the top of
the list box, |eft justified, followed by a colon. For example, in the previous
figure, the label Task to Assign is displayed above the list.

m Useadrop-down list box to save vertical space if most userswill select the first
item in thelist.
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Radio Buttons

Radio buttons can be used in place of many data-entry fields. The following BPM
exampleillustrates appropriate radio button design.

Figure C-4 Radio Button Design

Workload Report Properties
=4 il Task State
-] Wiorflaw v Pending
[ Inactive
[« Done
v Overdue

[ | Total tasks

Report Selection

fe Al users
" Allroles
" Specified users
" Specified roles

" Users of specified roles

[ Group together and display totals anly

]34 Cancel Help

Use the following guidelines to design radio buttons:
m  Use radio buttons when users should select only one of multiple items.

m Useadescriptive label for each radio button.
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m Present radio buttons together using a group box. Provide a descriptive label for
the group box.

m  Align radio buttons vertically.

m Limit the number of radio buttonsto six or fewer.

Tables

Tables allow usersto enter or view relatively large amounts of information at atime.
Thefollowing BPM example illustrates appropriate table design.

FigureC-5 Table Design

E‘%Rﬂlﬂing

~Add il Update Delets Refresh
Llser Foute To Effective To |
admin Jser: joe May 3, 2001 12:00:00 A May 4, 2001 12:00:00 Al
admin Jserin Raole: Ralel May 11, 2001 12:00:00 AWM May 145, 2001 12:00:00 AM
joe IJserin Raole: Role2 May 17, 2001 12:00:00 AW May 22, 2001 12:00:00 Akl
joe Jser: mary May 16, 2001 12:00:00 AWM May 25, 2001 12:00:00 Ak
mary Jserin Rale: Raole2 May 15, 2007 12:00:00 AM May 21, 2001 12:00:00 AWM
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Use the following guidelines to design tables:
m Usetablesif users need to compare multiple pieces of data.
m  Select column labels that accurately reflect the data.

m Leftjustify all column labels. Do not use a colon after each column label.

Text-Entry Fields

Text-entry fields are interaction components used most frequently by usersto enter
data. The following BPM example illustrates appropriate text-entry field design.

FigureC-6 Text-Entry Field Design

Template Properties E
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Use the following guidelines to design text-entry fields:

m  Useatext box with a border to indicate that a user can enter or edit data. For
example, in the previous figure, the box labeled Name is a text box.

m Useafield length that signifies the approximate data length.

m Left aignfieldsto minimize the number of different margins.
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m  Group fields that pertain to similar information in a group box. Provide a
descriptive label for the group.

m Assign adescriptive label to each field. Place the labels to the | eft of the fields
and left justify them.

Working with Presentation Components

Presentation components control how data is displayed in dialog boxes. When
designing your plug-ins, consider what a user needs to do with the data. For example,
do users need to compare bits of information or make sel ections based on specific
criteria? The appropriate display of information can make a major difference in how
users perceive the usefulness of an application.

The following sections provide guidelines for designing presentation components:
m Color

m Diaog Box Layout

m  Fonts

m Icons

m Messages

= Visual Balance

Color

Color isan important device for getting the user’ s attention. When used judiciously,
color can enhance the usability of a dialog box.

Use the following guidelines when working with color:

m Have agood reason to use color other than aesthetics. For example, use color to
indicate whether the state of a server isup (green) or down (red).
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m  Choose muted or less saturated shades of each color. Saturated colors often
appear too bright on a screen and lead to eye fatigue.

m Beaware of color blindness. Color-blind individuals see red/green and
bluefyellow as brown. Therefore, do not rely on color alone to provide critical
visual cues.

m  Respect the significance of various colorsin your target user’s culture. For
example, in the United States, red signifies hot, danger, and stop. In China,
however, red signifies joy and festive occasions.

m Use analogous colors or colors that are adjacent to each other on the color wheel
such as green and blue, violet and blue, or neutral colors such as gray and black.
Muted versions of colors balance well with any color.

Dialog Box Layout

Dialog box layout is an important aspect of application usability. A layout can
influence a customer’ s perception of whether an application isfriendly or unfriendly.

Use the following guidelines to create dialog-box layouts:

m  Organize dialog boxes to match a user’s workflow. For example, decide which
dialog boxes are necessary and in what order they should be presented to support
plug-in features.

m Do not crowd dialog boxes with controls for multiple tasks. Each dialog box
should represent one task in a user’s workflow.

m  Select either ahorizonta or vertical information flow. It is not necessary to use
the same flow for every dialog box. However, do not mix horizontal and vertical
flows in the same dialog box.

A horizontal flow typically results in dialog boxes that are wider than they are
tall. In this case, users process information starting in the top left corner and
move left to right.

A vertical flow typically resultsin dialog boxes that are taller than they are wide.
In this case, users process information starting in the top left corner and move
top to bottom. The following BPM exampleillustrates vertical information flow.
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FigureC-7 Vertical Flow

Statistics Report Properties E3

-] Test

v Far all dates

From To

ey o, 2001 | ey o, 2001 ¢

&+ Allusers
= Allroles
" Specified users
" Specified rales

™ Uszers of specified mles

[ Group together

0]:4 Cancel Help

Fonts

Appropriate font selection can improve the readability of control labelsin dialog
boxes. The following BPM example illustrates an appropriate font sel ection.
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Icons

Figure C-8 Font Selection
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Use the following guidelines to select fonts:
m Use 12-point Arial regular for al control labels.

m Avoid using color fonts for text. The easiest text to read is black type on awhite
background.

m  Avoid using italic or underlining for emphasis.

I cons play an important role in plug-in design. When a plug-in is loaded, the start and
event nodes in the interface view display a 16x16-pixel icon in the upper right-hand
corner indicating that a workflow has triggers that are plug-in defined.

Icons are also displayed when assigning plug-in actions to tasks in the interface view.
In this case, you can use the default icon provided for plug-in actions or create your
own 32x32-pixel icon. The following BPM example illustrates the start, task, event,
decision, and done icons in aworkflow named Inventory.
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FigureC-9 Start, Task, Event, Decision, and Done I cons
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Use the following guidelines to create your own 32x32-pixel plug-in action icon:

m Include only enough detail for recognition. Avoid making an icon look like a
photograph. Extraneous detail can make icons harder to understand.

m  Useoneicon to represent the same concept. For example, do not use different
representations of a plug-in action in different parts of the interface view.

m Redesign anicon if itsmeaning is not clear. Add atool tip to reinforcement the
visual image.

m Design icons for an international audience. Focus your design on representations
that are universally held. Avoid using offensive gestures. For example, a
pointing finger is considered offensive in some cultures.
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Messages

Application messages are displayed in various contexts and are categorized by
severity. For example:

m Informational messages provide users with tips to help make decisions.
m  Warnings aert usersto conditions that may lead to failure.
m Error messages indicate the failure of one or more components.

The following BPM example illustrates appropriate message design.

Figure C-10 Error Message

k4 BEA WebLogic Integration

e The serverwas unable to complete your request.

Warkflow error: The Process Integrator rale "AdminRole” is not mapped to a WehlLogic Server security group.

Dretails... |

When writing message text, it isimportant to understand what response you expect
from users. Use the following guidelines to create messages that are meaningful to
users:

m  Useterminology with which users are already familiar. Avoid text that is cryptic
or difficult to understand.

m Create messages that are concise and specific. Limit the text to two or three
short sentences.

m Divide error messages into two parts. The first part should tell the user what
error occurred. The second part should tell the user how to recover from the
error.

Visual Balance

Balance is the weight of elementsin adesign relative to the horizontal, vertical, or
diagonal axes of the composition. Controls on either side of an axis must be seen to
balance each other, whether through equality of size, color, similarity, or placement.
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Tazk Properties

Use the following guidelines to balance the controls in dialog boxes:

m  Use command-button placement to balance other controls in a dialog box.

For horizontal information flows, stack the command buttons vertically and
place them along the right-hand side of the dialog box. Experiment by shifting
the buttons to the top, middle, or bottom portion of the dialog box to offset
larger or darker controls on the left-hand side. Continue adjusting until the
buttons and other controls are symmetrical along the vertical axis.

For vertical information flows, align the command buttons horizontally and
place them along the bottom of the dialog box. In this case, shift the buttonsto
the left or right margin of the dialog box to offset larger or darker controls at the
top. Continue adjusting until the buttons and other controls are symmetrical
along the horizontal axis.

Use the golden ratio (1:1.6) whenever possible to size dialog boxes. This ratio
has been used extensively in art, architecture, and mathematics (Fibonacci
numbers); it produces one of the most visually satisfying of all geometric forms.

Use a two-column, side-by-side layout for dialog boxes with a horizontal
information flow. Balance the placement of controls in each column so the tops
and bottoms of individual controls are aligned as much as possible across the
columns. Thefollowing BPM exampleillustrates a two-column horizontal
information flow.

FigureC-11 Horizontal L ayout
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Recommended Reading

Review the following sources for more information about designing intuitive and
easy-to-use interfaces:

About Face: The Essentials of User Interface Design. Alan Cooper, 1995.

GUI Bloopers: Don'ts and Do's for Software Developers and Web Designers.
Jeff Johnson, 2000.

The Elements of User Interface Design. Theo Mandel, 1997.

The Usability Engineering Lifecycle: A Practioner’s Handbook for User
Interface Design. Deborah Mayhew, 1999.

Usability Engineering. Jakob Nielsen, 1994.

User and Task Analysis for Interface Design. Joann Hackos and Janice Redish,
1998.
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