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Introduction

This preface has the following sections:

• About This Book

• Assumptions

• Conventions Used in This Guide

• For More Information

About This Book
This book is intended for use by Java programmers who need to extend iPlanet 
Process Manager 6.0 functionality, either for developing applications or for 
accessing deployed applications.

There are two main kinds of situations when you might want to use Java when 
working with Process Manager:

• when developing Process Manager applications

• for interacting with clusters and deployed applications

Developing Process Manager Applications
For many applications, Process Builder allows you to do everything you want to 
do in the way of building applications to control the flow of processes. You can 
create process maps that route the flow of control of a process from assignee to 
assignee. The process can include tasks that are performed manually or 
automatically, in parallel or sequentially. In many cases, you never need to go 
outside the Process Builder to build your application.
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However, in some cases you may need to tweak applications further. You may 
want your process to use a data field that is different from any of the built in data 
fields. You may want to define activities in Java that integrate with external data 
sources. In these cases, you can create custom data fields and custom activities in 
Java, and then bring them into the Process Builder to use when building an 
application.

Relevant chapters are:

• Chapter 1, “Writing Custom Activities,” discusses how to write custom 
activities in Java and bring them into the Process Builder.

• Chapter 2, “Writing Custom Data Fields,” discusses how to write custom data 
fields in Java and bring them into the Process Builder.

• Chapter 3, “Advanced Office Setup Application,” discusses a custom data field 
and custom activity that are provided with the AdvancedOfficeSetup sample 
application.

Interacting with Clusters and Deployed 
Applications
The standard way for users to interact with deployed applications is through the 
Process Express. However, there may be situations when you need to interact 
programmatically with deployed applications or you want to programmatically 
perform cluster administration tasks, for example if you want to embed Process 
Manager functionality inside another application. In this case you can write Java 
applications that use the Process Manager Engine and Cluster API. In other 
situations, you might want to write your own front-end to the Process Manager 
Engine rather than have your users use the Process Express.

Relevant chapters are:

• Chapter 4, “Cluster Management,” discusses the classes for programmatically 
interacting with Process Manager clusters.

• Chapter 5, “Deployment Manager,” discusses the classes for programmatically 
accessing deployment descriptors.

• Chapter 6, “Working with Applications, Process Instances and Work Items,” 
discusses the classes for programmatically interacting with applications, 
process instances and work items.
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Assumptions
This guide assumes you are familiar with using Process Manager 6.0 and with 
using the Java language. This guide does not attempt to teach Java. 

To get started learning Java, see the online Java Tutorial at:

http://java.sun.com/docs/books/tutorial/

Conventions Used in This Guide
File and directory paths are given in Windows format (with backslashes separating 
directory names). For Unix versions, the directory paths are the same, except 
slashes are used instead of backslashes to separate directories.

This guide uses URLs of the form: 

http://server.domain/path/file.html

In these URLs, server is the name of server on which you run your application; 
domain is your Internet domain name; path is the directory structure on the server; 
and file is an individual filename. Italic items in URLs are placeholders.

This guide uses the following font conventions:

• The monospace font is used for sample code and code listings, API and 
language elements (such as function names), file names, path names, directory 
names, and HTML tags.

• Italic type is used for book titles, emphasis, variables and placeholders, and 
words used in the literal sense.

For More Information
Table 0-1 summarizes the tasks involved in using Process Manager and describes 
where to go for more information about each one.
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Process Manager 6.0 runs on top of iPlanet Application Server 6.0 (iAS 6.0). For 
more information about iAS 6.0 and other iPlanet products, see the iPlanet 
documentation web site at http://docs.iplanet.com/docs/manuals/.

Table  0-1 Summary of 3URFHVV�0DQDJHU�Components

Do What? Which Process 
Manager 
Component?

Comments

Install Process 
Manager

Installation 
component

For more information about installing Process Manager, see 
the Process Manager Installation Guide

Build a process 
application

Process Builder The Builder is a graphical user interface for building 
processes.

For more information about Process Builder, see the Process 
Manager Builder’s Guide.

Perform the steps 
in a process

Process Express The Express is a web-based interface that is used by the 
people who perform tasks in a process. It includes a 
customized work list for each person as well as a web-based 
form for each task. 

For more information about Process Express, see the Process 
Express User’s Guide.

Administer a 
process application

Process 
Administrator and 
Business 
Administrator

This is a set of web-based interface for doing administration 
tasks such as shutting down processes. 

For more information, see the Administrator’s and Business 
Manager’s Guide.

Build Java custom 
data fields and 
activities in Java. 
Also use the Java 
API to 
programmatically 
interact with 
Process Manager.

Process Manager 
Java classes and 
API which are 
available in a JAR 
file.

Java programmers can build custom data fields and custom 
activies in Java that can be imported into the Process Builder. 
Programmers can also create Java applications that embed 
Process Manager functionality or present customized front 
ends to Process Manager.

For more information, read this book.
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Chapter 1

Writing Custom Activities

This chapter describes how to write and use custom activities. The sections in this 
document are:

• Introduction

• Implementing ISimpleWorkPerformer

• Writing the XML Description File

• Packaging a Custom Activity

• Adding a Custom Activity to the Process Map

• Working with a Custom Activity

• Implementation Tips

• Example Custom Activity

Introduction
Process Manager lets you create custom activities as Java classes and bring them 
into your process definitions. 

Custom activities are useful when you want to do more than can easily be done in 
an automation script, such as when the programming logic or data resides outside 
of Process Manager. For example, you might build a custom activity to interface 
with external applications and databases. Custom activities might also run local 
applications and then interact with mail gateways or FAX servers.
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Comparison to Automated Activities
Custom activities are similar to automated activities. In both cases:

• You place them on the process map by dragging and dropping them from the 
Palette.

• They can have verification and completion scripts.

• They are triggered as soon as the process instance reaches the activity, unless 
the activity is deferred. A deferred activity is triggered at its specified date and 
time.

Automated and custom activities have one main difference: an automated activity 
is carried out by an automation script, whereas a custom activity is carried out by a 
user-defined Java class.

Overview of Creating a Custom Activity
Creating and using a custom activity involves the following major steps:

1. Write and compile a Java class that implements the ISimpleWorkPerformer 
interface.

2. Define an XML description file for the activity.

3. Package the Java class and the XML description file as a zip or jar file.

4. Bring the custom activity into an application.

Implementing ISimpleWorkPerformer
The first step in creating a custom activity is to write a Java class that implements 
ISimpleWorkPerformer, an interface in the package com.netscape.pm.model. 

ISimpleWorkPerformer defines a custom activity that:

1. gets values, typically data field values, as input

2. performs some task

3. sets data field values as output

Note: You can find the ISimpleWorkPerformer class in the pm60classes.jar file. 
If you have installed the Process Manager Builder, you can find this jar file in the 
directory builder-root\support\sdk. You may also be able to find it on the CD.
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This section describes the following topics:

• Methods of ISimpleWorkPerformer

• Sample Java Class

Methods of ISimpleWorkPerformer
ISimpleWorkPerformer has three methods: 

• The init( ) method is called when the application starts.

• The perform( ) method is called each time the custom activity is executed. This 
method must be thread-safe.

• The destroy( ) method is called when the application is unloaded or removed.

The init( ) method
public void init (Hashtable environment) throws Exception

The init() method performs initialization tasks that the custom activity requires 
when the application starts. For example, use init() to set up database 
connections that are shared by all instances of the activity, or use init() to define 
variables that are constant across all instances of the activity.

The init() method does not execute each time a custom activity is created in a 
process instance. Instead, this method is called only once—when the application 
starts. 

As its input argument, init() takes a hashtable of environment variables. A 
hashtable is a Hashtable object that contains a series of parameter-value pairs. The 
parameters in the environment hashtable are defined in the ENVIRONMENT 
section of an XML description file.

A process designer sets the values of the hashtable parameters while creating the 
process map.

For example, suppose a Language parameter is defined in the environment 
hashtable of a custom activity. In Process Builder, the Language parameter would 
appear as a property for the custom activity (you would open the Inspector 
window and view the Properties tab).

In your Java class, define the init() method to perform the desired initialization 
tasks. Then, to obtain the value of a parameter in the environment hashtable, call 
the get() method on the environment hashtable. The get() method returns either 
the value of the parameter, or null if the parameter doesn’t exist. 
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The perform( ) method
public void perform (Hashtable in, Hashtable out) throws Exception

The perform() method executes whatever tasks must be done for the activity. This 
method takes two Hashtable arguments. The input hashtable contains values taken 
from data fields, and the output hashtable contains values to put into data fields. 

The parameters in the input and output hashtables are defined in the INPUT and 
OUTPUT sections, respectively, of an XML description file.

The Input Hashtable
To obtain the value of a parameter in the input hashtable, call the get() method on 
the input hashtable. The get() method returns either the value of the parameter, or 
null if the parameter doesn’t exist. Note that the get() method returns a Java 
object, so you must cast this object to the object class type that your custom activity 
is expecting. For example:

String sizeOrder = (String) input.get("order");

The Output Hashtable
To set data field values, the perform() method must put values into the output 
hashtable by calling put() on the output hashtable. When the perform() method 
finishes executing, you then assign the values to the corresponding data fields.

The destroy( ) method
public void destroy()

The destroy() method is called when the application that uses the custom activity 
is unloaded or removed. Typically, you use the destroy() method to clean up 
resources that were used by the init() method.

Sample Java Class
The following code samples are from HelloWorldPerformer.java, the class that 
implements the HelloWorld custom activity. HelloWorld is included in Process 
Manager as a sample custom activity, so you can view the source code directly.

HelloWorld constructs a welcome message in either French or English. The 
message value is derived from two things: the value of the customerName data 
field in the process instance, and the Language property of the HelloWorld activity 
instance. The HelloWorld activity puts the welcome message in the greeting data 
field.
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Creating HelloWorldPerformer.java
Using your favorite Java editor and compiler, create and compile a Java class that 
implements the ISimpleWorkPerformer interface. When you use Process Builder 
to add a custom activity, Process Manager automatically places the custom 
activity’s class file in the server’s class path when the application is deployed.

Note. Don’t define any constructors in classes implementing 
ISimpleWorkPerformer, because Process Manager does not use them. A Java 
exception will be thrown. Defining a class without any constructors is the same as 
defining one with just a default constructor.

Here are the steps for creating HelloWorldPerformer.java:

1. Define a package for your class:

package com.netscape.pm.sample;

2. Import the required standard Java packages:

3. Define the class HelloWorldPerformer to implement 
com.netscape.pm.model.ISimpleWorkPerformer, as follows:

import java.lang.*;

import java.util.*;

public class HelloWorldPerformer 

implements com.netscape.pm.model.ISimpleWorkPerformer 

{
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4. Define two variables to hold the English and French parts of the greeting. 
Define another variable to hold the complete greeting when it has been derived 
(such as “Bonjour Nikki.”)

5. Define the init() method to get the value of the Language environment 
variable and to set the language-specific part of the greeting. In addition, throw 
an exception if the language is not provided, or if the language is neither 
English nor French. For example:

// Greeting Messages
public static final String GREETING_FRENCH  = "Bonjour";
public static final String GREETING_ENGLISH = "Hello";

// Holds the greeting message once the language is specified
String mGreeting;
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Later, you will set the exact value of the Language environment. You’ll do this 
in Process Builder, when you set up the custom activity in a process definition.

/**
* The HelloWorld custom activity knows to generate both French 
* and English greetings. The Language argument defines which
* language should be used.
*/

public void init( Hashtable env ) throws Exception 
{

String lang = (String) env.get( "language" );

if( lang == null )
{

throw new Exception( "-- language not defined.") ;
}

else if ( lang.equalsIgnoreCase("French") )
{

mGreeting = GREETING_FRENCH;        
}

else if ( lang.equalsIgnoreCase("English") )
{

mGreeting = GREETING_ENGLISH;
}

else 
{

throw new Exception( "-- Unknown language:"+ lang +
". We currently support English or French--" ) ; 

}
}
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6. Define the perform() method to construct a welcome message consisting of 
the language-specific part of the greeting and the user’s name, for example 
“Hello Billy.” The value of the userName parameter is derived later—from a 
data field in a process instance that uses the custom activity. 

Use the get() method on the input parameter to get the value of an input 
parameter. 

/**
* Reads the userName element of the input hashtable, 
* generates greetings, and sets the Greeting element of out.
*/

public void perform( Hashtable input, Hashtable output ) 
throws Exception 

{
// Read the userName attribute from the input hashtable
String userName = (String) input.get( "userName" );

if( userName == null )
{

throw new Exception("userName is not initialized!");
}

// Generate greetings
String msg = mGreeting + " " + userName;

/* Use the put() method on the output parameter to set 
* the value of an output parameter.
*/
// Put the greeting into the welcomeMsg parameter of 
// the output hashtable.
output.put( "welcomeMessage" , msg );

}
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7. Finally, define the destroy() method, which is invoked when the application 
is unloaded from the application server. In this case, the method does nothing 
because no resource cleanup is needed. 

8. Compile HelloWorldPerformer.java to get a class file, 
HelloWorldPerformer.class.

Writing the XML Description File
After you write and compile the Java class that implements 
ISimpleWorkPerformer, the next step is to define an XML description file for the 
class. This XML file specifies the environment, input, and output parameters that 
the class uses. In addition, the XML file specifies some optional design parameters. 
Design parameters control the custom activity’s appearance in Process Builder.

This section describes the following topics:

• File Format

• Sample XML Description File

File Format
The XML description file starts with a tag indicating the XML version, such as:

<?XML version = "1.0" ?> 

public void destroy( )
{
}
// End of class
}
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The body of the description is contained between an opening <WORKPERFORMER> 
tag and a closing </WORKPERFORMER> tag.  Within the WORKPERFORMER section 
you define four sections, as summarized in the following table.

Here is the structural overview of an XML description file:

XML Section What this section describes

ENVIRONMENT Environment hashtable used by init() method.

INPUT Input hashtable used by perform() method.

OUTPUT Output hashtable used by perform() method.

DESIGN Appearance of custom activity icons in Process 
Builder.

<?XML version = "1.0" ?>
<WORKPERFORMER >
<ENVIRONMENT> 

<PARAMETER> ... </PARAMETER> ...
</ENVIRONMENT> 
<INPUT> 

<PARAMETER> ... </PARAMETER> ...
</INPUT> 
<OUTPUT> 

<PARAMETER> ... </PARAMETER> ...
</OUTPUT> 
<DESIGN> 

<PARAMETER> ... </PARAMETER> ...
</DESIGN> 
</WORKPERFORMER>



Writing the XML Description File

Chapter 1 Writing Custom Activities 21

WORKPERFORMER Tag
The <WORKPERFORMER> tag has four attributes: TYPE, NAME, CLASS_ID, and VERSION.

• TYPE is the full package name for the Java class for this type of activity. For a 
simple custom activity, TYPE is always this:

com.netscape.pm.model.ISimpleWorkPerformer

• NAME is the name of the custom activity (which is the same as the name of the 
XML description file and the jar file that contains the custom activity). This 
name is not currently used anywhere.

• CLASS_ID is the full package name for the Java class that implements the 
custom activity. 

• VERSION is the version of the custom activity. VERSION is currently unused, but 
you could use it to keep version information about the description file.

Here is a sample <WORKPERFORMER> tag:

ENVIRONMENT Section
The <ENVIRONMENT> tag defines environment parameters that are constant within 
all instances of the custom activity. For example, suppose that in an application 
named HelloWorld, you set the value of the Language environment parameter to 
French. Then, the value is always French in every process instance of that 
application. 

<WORKPERFORMER  
TYPE="com.netscape.pm.model.ISimpleWorkPerformer" 
NAME="HelloWorld"
CLASS_ID="com.netscape.pm.sample.HelloWorldPerformer" 
VERSION="1.1">
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The ENVIRONMENT section contains embedded <PARAMETER> tags. Each 
<PARAMETER> tag describes a parameter in the environment hashtable—the 
argument used by the init() method. The <ENVIRONMENT> tag has a 
corresponding closing </ENVIRONMENT> tag , and each <PARAMETER> tag has a 
closing </PARAMETER> tag.

When you add the custom activity to the process map in Process Builder, each 
parameter in the <ENVIRONMENT> tag appears as a field in the Inspector Window.

Here’s a sample ENVIRONMENT section:

Warning. Parameter values (such as “French” in the example above) are actually 
JavaScript expressions, so you can supply the value as a string, integer, or function. 
However, be sure to quote any string expression. Note that French (without 
quotes) and "French" (with quotes) mean different things.

For details on the syntax of the <PARAMETER> tag, see the section “PARAMETER 
Tag”.

INPUT Section
The <INPUT> tag contains embedded <PARAMETER> tags.  Each <PARAMETER> tag 
specifies a JavaScript expression that returns a value for the input hashtable to be 
used as the argument to perform(). The<INPUT> tag has a corresponding closing 
</INPUT> tag , and each <PARAMETER> tag has a closing </PARAMETER> tag.

The <PARAMETER> can specify any JavaScript expression as the parameter.

To use the value of a data field in the process instance as an input parameter, 
embed a call to getData() in the <PARAMETER> tag. For example, the following 
code sets the value of the userName parameter in the input hashtable to the value of 
the customerName data field in the process instance.

<ENVIRONMENT>
<PARAMETER NAME="Language">"French"</PARAMETER> 

</ENVIRONMENT>
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For details on the syntax of the <PARAMETER> tag, see the section “PARAMETER 
Tag”.

The corresponding code in your Java class file uses the perform() method to get 
the value of the userName parameter. Within the perform() method, you call the 
get() method. Here is a code fragment:

<INPUT> 
<PARAMETER 

NAME="userName" 
DISPLAYNAME="User Name" 
TYPE="java.lang.String" 
DESCRIPTION="Last Name">

getData("customerName")
</PARAMETER> 

</INPUT> 
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OUTPUT Section
The <OUTPUT> tag contains embedded <PARAMETER> tags. Each <PARAMETER> tag 
specifies a JavaScript statement that defines what to do with parameter in the 
output hashtable, the output argument of the perform() method. The <OUTPUT> 
tag has a corresponding closing </OUTPUT> tag, and each <PARAMETER> tag has a 
closing </PARAMETER> tag.

Use the mapTo() JavaScript function to specify that the value of a parameter of the 
output hashtable is to be automatically installed in a data field in the process 
instance. For example, the following code specifies that when the perform() 
method has finished executing, the value of the welcomeMsg parameter in the 
output hashtable is automatically installed in the greeting data field in the process 
instance.

public void perform( Hashtable input, Hashtable output ) 
throws Exception 

{
// Read the userName attribute from the input hashtable
String userName = (String) input.get( "userName" );

if( userName == null )
{
 throw new Exception("userName is not initialized!");
}

// Generate greetings
String msg = mGreeting + " " + userName;
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For details on the syntax of the <PARAMETER> tag, see the section “PARAMETER 
Tag”.

The corresponding code in your Java class file uses the perform() method to put a 
value in the welcomeMsg parameter of the output hashtable. Within the perform() 
method, call the put() method:

output.put( "welcomeMessage" , msg );

PARAMETER Tag
The <PARAMETER> tag specifies a JavaScript statement or expression that defines a 
parameter for the input hash table when used in the INPUT section.

The <PARAMETER> tag specifies a JavaScript statement that defines what to do with 
a parameter in the output hash table when used in the OUTPUT section.

The <PARAMETER> tag has the attributes as summarized in the following table. 
When you define parameters within the DESIGN section of the XML description 
file, only the NAME and DESCRIPTION attributes apply. However, within the 
ENVIRONMENT, INPUT, or OUTPUT sections, all of the attributes apply. 

<OUTPUT> 
<PARAMETER 

NAME="welcomeMsg" 
DISPLAYNAME="Welcome Message" 
TYPE="java.lang.String" 
DESCRIPTION="Greeting for the user">

mapTo("greeting") 
</PARAMETER> 

</OUTPUT>

Attribute Meaning

NAME Name of the parameter.
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DESIGN Section
The <DESIGN> tag contains embedded <PARAMETER> tags. The <DESIGN> tag has a 
corresponding closing </DESIGN> tag, and each <PARAMETER> tag has a closing 
</PARAMETER> tag.

Use the DESIGN section to define the custom activity’s user interface within 
Process Builder. In the DESIGN section, the <PARAMETER> tag accepts two 
attributes: NAME and DESCRIPTION. 

By setting the NAME attribute, you define a particular aspect of the custom 
activity’s user interface. The following table summarizes the available values for 
the NAME attribute:

DESCRIPTION The text for the tool tip (also called bubble help) that 
appears when you place the mouse over the item in 
Process Builder.

TYPE The Java object class of the parameter. This attribute is 
optional. The value can be given as a complete class 
name, such as java.lang.String or 
com.netscape.pm.ShoppingCart. 

VALUESET A comma-delimited list of possible values for this 
parameter. These values appear as a pop up menu in the 
Inspector Window. This attribute is optional.

EDITOR The type of editor window to use. For example, use this 
attribute to set a Browse button, text area, drop down 
list, dialog box. This attribute is optional.

EDITABLE A boolean that determines whether the parameter value 
can be edited in the Inspector Window. The default is 
true. This attribute is optional.

NAME Attribute Meaning

Icon The image file to use for the icon in the custom palette.

Label A text label that appears under the icon.

BubbleHelp The text for the tool tip that appears when the mouse 
pointer is over the icon.

HelpUrl The URL for the online help for this custom activity, 
accessible from a right-click.

Attribute Meaning
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Sample XML Description File
The following code defines a file called HelloWorld.xml . Things to note are:

• This file specifies userName as a parameter in the input hash table. However, 
the value of this parameter is obtained from the customerName data field in the 
process instance. 

• Similarly, the file specifies welcomeMsg as a parameter in the output hashtable, 
and maps its value back into the greeting data field in the process instance.

Here is the entire code for the HelloWorld.xml description file:

MapIcon The image file to use for the icon in the process map. In 
typical usage, this is the same as Icon.

SelectedMapIcon The image file to use for the icon in the process map, 
when the activity is selected.

TreeViewIcon The file to use for a small image that represents the 
activity in the Application Tree View.

<?XML version = "1.0" ?> 
<WORKPERFORMER 

TYPE="com.netscape.pm.model.ISimpleWorkPerformer" 
NAME="HelloWorld" 
CLASS_ID="com.netscape.pm.sample.HelloWorldPerformer" 
VERSION="1.1"> 

<ENVIRONMENT> 
<PARAMETER 

NAME="Language" 
VALUESET="’English’,’French’"
TYPE="java.lang.String">

’English’
</PARAMETER> 

</ENVIRONMENT> 

NAME Attribute Meaning



Writing the XML Description File

28 Process Manager Programmer’s Guide • 6.0 (SP1)

<INPUT> 
<PARAMETER 

NAME="userName" 
DISPLAYNAME="User Name" 
TYPE="java.lang.String" 
DESCRIPTION="Last Name">

getData("customerName")
</PARAMETER> 

</INPUT> 
<OUTPUT> 

<PARAMETER 
NAME="welcomeMsg" 
DISPLAYNAME="Welcome Message" 
TYPE="java.lang.String" 
DESCRIPTION="Greeting for the user">

mapTo("greeting") 
</PARAMETER> 

</OUTPUT>

<DESIGN>
<PARAMETER 

NAME="Icon" 
DESCRIPTION="A 32x32 icon that is placed on the palette">
drap_uk2.gif

</PARAMETER> 
<PARAMETER 

NAME="Label" 
DESCRIPTION="The DISPLAYNAME for this palette element.">

Hello World
</PARAMETER>     

<PARAMETER 
NAME="BubbleHelp" 
DESCRIPTION="Bubble help for the palette element">

HelloWorld - A simple work performer Custom Activity.
</PARAMETER> 

<PARAMETER 
NAME="HelpURL" 
DESCRIPTION="URL explaing this palette element">

http://people.netscape.com/michal/
</PARAMETER>    
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Packaging a Custom Activity
After you create the Java class file and the XML description file, the next step is to 
package the custom activity. A custom activity consists of the following files:

• One or more Java classes. At least one of these classes must implement 
ISimpleWorkPerformer.

• An XML description file.

• Optional image files to use as icons in Process Builder.

Create a zip or jar archive that contains these files. The archive must have the same 
root name as the XML file. For example, if the XML file is HelloWorld.xml, then 
name the zip file HelloWorld.zip.

As you create the archive, check that the directory structure reflects the package 
structure of the class. For example, the HelloWorldPerformer class is in the 
package com.netscape.pm.sample. Therefore, the class file must be in the 
directory com/netscape/pm/sample, as shown in Figure 1-1. The HelloWorld.xml 
file must be at the top level.

<PARAMETER 
NAME="MapIcon" 
DESCRIPTION="Icon for the process map (48x48)">

drap_uk2.gif
</PARAMETER> 

<PARAMETER 
NAME="SelectedMapIcon" 
DESCRIPTION="Icon for the process map (48x48)">

drap_fr2.gif
</PARAMETER> 

<PARAMETER 
NAME="TreeViewIcon" 
DESCRIPTION="Icon for the tree view (48x48)">

mailer_tree_view.gif
</PARAMETER> 

</DESIGN> 
</WORKPERFORMER> 
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Figure  1-1 Directory structure for the HelloWorld activity

Note the two image files, drap_fr2.gif and drap_uk2.gif. These images will be 
used by Process Builder in the process map. The images, shown in Figure 1-2, will 
correspond to the selected state of the Language property, either French or English.

Figure  1-2 Image files in the HelloWorld activity 

Adding a Custom Activity to the Process Map
There are two ways to add a custom activity to the process map:

• In one case you create a custom palette. This approach is useful if you intend to 
use a custom activity often, either within a single application or across several 
applications.

• In the other case, you don’t create a custom palette, and you simply use the 
Custom Activity icon provided with Process Builder. This approach might be 
better if you rarely use custom activities, and you don’t want to create a custom 
palette for them.

Adding a Custom Activity from a Custom Palette
To use a custom activity from a custom palette, do the following:
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1. In the palette, right-click the area below the title bar, and choose “Add custom 
palette,” as shown in Figure 1-3. This adds a new tab to the palette.

Figure  1-3  Adding a custom palette

2. In the “New palette name” dialog box (shown in Figure 1-4), type the label for 
the new tab. For example, enter “HelloWorld”.

Figure  1-4 Enter a name for the new palette

A new tab is added to the palette.

3. Click your new custom tab to make it active. Note that the area contains no 
icons. 

4. Right-click in the empty area under the tabs, and select “Add Custom Activity 
...”. See Figure 1-5.
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Figure  1-5 Add a custom activity to the palette

A file selection window appears.

5. Using the file selection window, locate the archive file that represents the 
custom activity, and select the file. For example, Figure 1-6 show the selection 
of HelloWorld.zip:

Figure  1-6 Select the file that represents a custom activity

The custom activity is added to your new palette. For example, as shown in 
Figure 1-7, the HelloWorld activity appears on the palette like this:
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Figure  1-7 A custom activity icon appearing on the HelloWorld custom palette

Note that the custom activity’s appearance in Process Builder is controlled by 
the DESIGN section of the XML file. In the HelloWorld tab pictured above, you 
see the effects of setting the Icon, Label, and BubbleHelp parameters in the 
DESIGN section.

6. To add the activity to your application, drag the icon from the custom palette 
to the process map. 

Adding a Custom Activity without Using a 
Custom Palette
If you don’t have a custom palette icon or don’t want to create one, you can add a 
custom activity as follows:

1. In the palette, drag the Custom Activity icon to the process map.

2. Select the custom activity and open the Inspector window.

3. On the Properties tab of the Inspector, locate the property named Custom 
Activity.

4. Click the Browse button to bring up a file selection window, and locate the zip 
or jar file that represents the custom activity. An example is shown in Figure 
1-8.
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Figure  1-8 Setting the Custom Activity property

5. Click Open to associate the selected file with the Custom Activity icon. The 
Custom Activity icon now has the characteristics defined by the file.

Working with a Custom Activity
After you place a custom activity on the process map, you can view or set its 
properties in the Inspector window. For example, Figure 1-9 shows the Inspector 
window’s Input tab for HelloWorld. 

Figure  1-9 Input properties for a custom activity

The Input tab shows the parameter names in the input hashtable, and shows how 
the value for each parameter is derived. In this case, the value for the input 
parameter userName is derived by getting the value of the customerName datafield.
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The INPUT section of the XML description file determines the appearance of the 
Input tab in the Inspector window. For example, note that the userName parameter 
displays as "User Name," which was specified through the DISPLAYNAME 
attribute in the XML file.

Similarly, the Output tab shows the parameter names in the output hashtable, and 
shows how the value for each parameter is mapped back into the process instance. 
In this case, the value for the output parameter welcomeMsg is put in the greeting 
data field.

As you design the process, be sure to add the data fields that are used by the 
custom activity. For example, the HelloWorld activity uses two Textfields: 
greeting and customerName.

Implementation Tips
This section describes some design tips you should consider as you create and 
implement a custom activity.

• Avoid Instance Data

• Use Consistent Data Types

• Avoid Non-default Constructors

• When to Use a Custom Activity

Avoid Instance Data
A custom activity, like a custom data field, is a stateless entity. In effect, there is 
only one copy of each occurrence of a custom activity per application. All the 
process instances in an application effectively share the same custom activity 
instance for each occurrence of the custom activity class in the application. Because 
of this, it’s recommended that you avoid using instance data in a class that 
implements a custom activity, particularly if the perform() method is likely to 
change this data. If you can’t avoid using instance data, be sure to synchronize the 
data. With unsynchronized data, a variable set during one request might not exist 
for the next request.

For example, consider an application that employees use to request vacation days. 
Let’s suppose this application has a custom activity that updates the corporate 
database with the new vacation balance. 
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The following code, which uses an instance variable called vacationBalance, 
shows how NOT to implement the custom activity:

// This is the WRONG way to implement a custom activity!!

public class RequestVacationPerformer 
implements com.netscape.pm.model.ISimpleWorkPerformer 

{

int vacationBalance;

public void init (Hashtable environment) throws Exception
{

...
// Get the employee’s vacation balance from the database
// Store it temporarily as instance data
vacationBalance = getVacBalance(employeeID);
...

}

public void perform( Hashtable input, Hashtable output ) 
throws Exception 

{
// Read the employee ID attribute from the input hashtable
String employeeUD = (String) input.get( "employeeID" );

// Get the num of requested vac days from the input hash table
String vacRequested = (String) input.get("vacDaysRequested");

// Update the vacationBalance instance variable
vacationBalance = vacationBalance - vacationRequested;

// Change the vacation balance in the database
updateVacationInfo(employeeID, vacationBalance)
....
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Fred is the first person to request a vacation using this Process Manager application 
and he wants to go river rafting for 2 days. Fred’s init() method gets his vacation 
balance, which is 3 days, (Fred has already been scuba diving in Hawaii this year) 
and stores it in the vacationBalance instance variable. Fred’s perform() method 
calculates his updated vacation balance, which is 1 day, and stores it in the 
vacationBalance instance variable. 

Now Bob comes online and requests a vacation of 8 days. Bob has been saving his 
vacation days for a long time for his dream trip to climb Everest. However, since 
the application has already been initialized, init() does not run again. Bob’s 
perform() method ends up accessing the vacationBalance that was set by Fred’s 
perform() method, thus Bob ends up having a vacation balance of only 1 day, 
which is hardly enough time to fly to Nepal, let alone climb Everest and fly home 
again.

It is OK to use instance variables for data that is constant across all occurrences of a 
custom activity within an application. For example, the custom activity in the 
vacation request application might use a global variable that represents the 
number of company holidays per year. This number does not change from 
employee to employee, so it is OK to store this as an instance variable.

Another example of a situation where it is OK to use instance variables is if the 
custom activity needs the iAS engine context to call out to a connector such as an 
SAP connector. In this case, you could set the context inside init() and then re-use 
it inside perform(). The key thing to remember is that objects such as the context 
are considered to be immutable and hence will only be used, not changed, inside 
perform().

An application can contain multiple occurrences of a custom activity class. For 
example, an application might have custom activities called 
CheckVacationBalance and CheckVacationAccrual, which are both instances of 
the CheckVacationInfo custom activity class. When the application is running, 
these two activities operate completely independently. If the activities use instance 
data, that data would not be shared between them. For example, if the activities use 
an instance variable called DBTableName, the CheckVacationBalance instance 
could set it to VacBalTable while the CheckVacationAccrual could set it to 
VacAccTable, and there would be no confusion between the two.

Use Consistent Data Types
Watch for consistent data typing. Make sure that the data types you specify in the 
XML file are consistent with the corresponding values you pass to the input and 
output hashtables. Although Process Manager performs some basic data matching 
for you, inconsistent data is likely to generate an error.
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Avoid Non-default Constructors
In classes that implement ISimpleWorkPerformer, avoid defining non-default 
constructors (meaning constructors with non-zero arguments). Otherwise, you 
may encounter problems during dynamic loading. The problem may arise because 
Process Manager dynamically loads the class that implements your custom 
activity. In other words, Process Manager has no prior awareness of non-default 
constructors and therefore cannot call them.

Use One Implementation of a Java Class Per 
Server
:KHQ�DQ�DSSOLFDWLRQ�LV�GHSOR\HG��WKH�-DYD�FODVVHV�LW�XVHV�DUH�GHSOR\HG�WR�WKH�DSSURSULDWH�IROGHU�
LQ�WKH�FODVV�SDWK�RQ�WKH�HQJLQH��7KLV�FODVV�SDWK�LV�VKDUHG�E\�DOO�DSSOLFDWLRQV�UXQQLQJ�RQ�WKH�
HQJLQH��(YHU\�DSSOLFDWLRQ�WKDW�XVHV�D�SDUWLFXODU�-DYD�FODVV�XVHV�WKH�VDPH�LPSOHPHQWDWLRQ�RI�WKDW�FODVV��
)RU�H[DPSOH��VXSSRVH�DSSOLFDWLRQ�$�DQG�DSSOLFDWLRQ�%�ERWK�XVH�D�-DYD�FODVV�SharedClass1��
:KHQ�DSSOLFDWLRQ�$�LV�GHSOR\HG��LWV�YHUVLRQ�RI�SharedClass1�LV�GHSOR\HG�WR�WKH�FODVV�SDWK��
:KHQ�DSSOLFDWLRQ�%�LV�GHSOR\HG��LWV�YHUVLRQ�RI�SharedClass1�LV�GHSOR\HG�WR�WKH�FODVV�SDWK��
RYHUZULWLQJ�WKH�LPSOHPHQWDWLRQ�GHSOR\HG�SUHYLRXVO\�E\�DSSOLFDWLRQ�$�

7KXV�LI�PXOWLSOH�DSSOLFDWLRQV�UXQQLQJ�RQ�D�3URFHVV�0DQDJHU�HQJLQH�XVH�WKH�VDPH�FXVWRP�
DFWLYLW\��WKH\�VKRXOG�DOO�XVH�H[DFWO\�WKH�VDPH�LPSOHPHQWDWLRQ�RI�WKH�FXVWRP�DFWLYLW\��VLQFH�HDFK�
WLPH�WKH�FXVWRP�DFWLYLW\�LV�GHSOR\HG�WR�WKH�HQJLQH��LW�RYHUZULWHV�WKH�SUHYLRXV�LPSOHPHQWDWLRQ�

,I�\RX�ZDQW�PXOWLSOH�DSSOLFDWLRQV�WR�XVH�D�FXVWRP�DFWLYLW\�WKDW�LV�EDVLFDOO\�WKH�VDPH�EXW�GLIIHUV�
VOLJKWO\�IURP�DSSOLFDWLRQ�WR�DSSOLFDWLRQ��PDNH�VXUH�WKDW�WKH�QDPH�RI�WKH�DFWLYLW\�-DYD�FODVV�LV�
GLIIHUHQW�LQ�HDFK�DSSOLFDWLRQ�

When to Use a Custom Activity
Custom activities are useful when you want to integrate an existing legacy process 
into a Process Manager process through a well-defined interface. For example, use 
a custom activity in a Process Manager process that exchanges data with external 
resources such as a CORBA server, a CICS system, or the business logic in an EJB 
component.

By contrast, custom activities are not a good solution if you must represent a 
complex data structure from an external source. For example, to represent result 
sets or other data types from Oracle databases or SAP R/3 systems, you are better 
off using a custom field. Reserve custom activities for situations where data can be 
easily parsed and stored (either directly in a data field or in the content store).
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Example Custom Activity
The AdvancedOfficeSetup sample application that ships with the Process Builder 
includes an example of a custom activity. 

The AdvancedOfficeSetup application has a custom activity that automatically 
schedules a new employee to attend a company orientation training. 

The day of the training depends on which department the employee is joining and 
what day they start work at the company. For more details, see Chapter 3, 
“Advanced Office Setup Application."
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Writing Custom Data Fields

7KLV�FKDSWHU�GHVFULEHV�KRZ�WR�ZULWH�FXVWRP�ILHOGV�IRU�XVH�LQ�3URFHVV�0DQDJHU������

7KLV�FKDSWHU�LQFOXGHV�WKH�IROORZLQJ�VHFWLRQV�

� ,QWURGXFWLRQ

� 'HILQLQJ�)LHOG�3URSHUWLHV�LQ�D�-6%�)LOH

� :ULWLQJ�WKH�-DYD�&ODVVHV

� 6SHFLI\LQJ�,PDJHV�IRU�8VH�LQ�3URFHVV�%XLOGHU

� 3DFNDJLQJ�D�&XVWRP�)LHOG

� $GGLQJ�D�&XVWRP�)LHOG�WR�DQ�$SSOLFDWLRQ

� ([DPSOH�&XVWRP�'DWD�)LHOG

� 'HYHORSPHQW�+LQWV�DQG�7LSV

� &ODVV�5HIHUHQFH

❍ BasicCustomField

❍ IPMRequest

Introduction
$�GDWD�ILHOG�FRQWDLQV�LQIRUPDWLRQ�UHOHYDQW�WR�D�SURFHVV�LQVWDQFH��VXFK�DV�WKH�PD[LPXP�YDOXH�RI�
WKH�EXGJHW�RU�WKH�QDPH�RI�D�GRFXPHQW��3URFHVV�%XLOGHU�RIIHUV�D�VHW�RI�SUHGHILQHG�GDWD�ILHOG�
FODVVHV��VXFK�DV�Radio Buttons�DQG�Textfield��7KH�SUHGHILQHG�GDWD�ILHOGV�VWRUH�D�VLQJOH�
YDOXH�SHU�GDWD�ILHOG��

,Q�VLWXDWLRQV�ZKHUH�\RX�QHHG�EHKDYLRU�WKDW�LV�QRW�SURYLGHG�E\�DQ\�RI�WKH�SUHGHILQHG�GDWD�ILHOG�
FODVVHV��\RX�FDQ�GHILQH�\RXU�RZQ�FXVWRP�GDWD�ILHOG��6XFK�VLWXDWLRQV�LQFOXGH�WKH�QHHG�IRU�
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� VXSSRUWLQJ�GDWD�W\SHV�WKDW�DUH�PRUH�FRPSOH[�WKDQ�WKH�GDWD�W\SHV�DYDLODEOH�ZLWK�EXLOW�LQ�
ILHOGV�

� UHSUHVHQWLQJ�PXOWL�GLPHQVLRQDO�YDOXHV��RU�RWKHU�KLJK�OHYHO�GDWD�REMHFWV��LQ�D�SURFHVV��)RU�
H[DPSOH��FXVWRP�ILHOGV�FDQ�UHSUHVHQW�D�´VKRSSLQJ�FDUW�µ�DQ�DFFRXQW��RU�D�VHUYLFH�RUGHU�

� DFFHVVLQJ�GDWD�REMHFWV�WKDW�DUH�VWRUHG�LQ�UHVRXUFHV�H[WHUQDO�WR�3URFHVV�0DQDJHU��VXFK�DV�
3HRSOH6RIW�RU�&,&6�

� GLVSOD\LQJ�WKH�GDWD�ILHOG�GLIIHUHQWO\�LQ�DQ�HQWU\SRLQW�DQG�D�ZRUNLWHP

3URFHVV�0DQDJHU�DOORZV�\RX�WR�GHILQH�\RXU�RZQ�FODVVHV�RI�GDWD�ILHOGV��&XVWRP�GDWD�ILHOGV�DUH�
VRPHWLPHV�NQRZQ�DV�HQWLW\�ILHOGV�

Steps for Creating a Custom Field
7KH�PDLQ�VWHSV�IRU�FUHDWLQJ�D�FXVWRP�ILHOG�DUH�DV�IROORZV�

� &UHDWH�D�-DYD6FULSW�EHDQ��-6%��ILOH�WR�VSHFLI\�WKH�ILHOG�SURSHUWLHV�WKDW�ZLOO�EH�YLVLEOH�LQ�
3URFHVV�%XLOGHU��)RU�GHWDLOV��VHH�´'HILQLQJ�)LHOG�3URSHUWLHV�LQ�D�-6%�)LOHµ�

� :ULWH�D�-DYD�FODVV�WR�GHWHUPLQH�WKH�SUHVHQWDWLRQ�DQG�GDWD�PDQDJHPHQW�FDSDELOLWLHV�RI�WKH�
FXVWRP�ILHOG��$W�D�PLQLPXP��\RX�PXVW�LPSOHPHQW�WZR�LQWHUIDFHV��,'DWD(OHPHQW�DQG�
,3UHVHQWDWLRQ(OHPHQW��)RU�GHWDLOV��VHH�´:ULWLQJ�WKH�-DYD�&ODVVHVµ�

� 2SWLRQDOO\��FUHDWH�LPDJHV�WR�GHSLFW�WKH�GDWD�ILHOG�LQ�WKH�3URFHVV�%XLOGHU�LQWHUIDFH��)RU�
GHWDLOV��VHH�´6SHFLI\LQJ�,PDJHV�IRU�8VH�LQ�3URFHVV�%XLOGHUµ�

� 3DFNDJH�WKH�-6%�DQG�-DYD�FODVVHV�LQWR�D�]LS�RU�MDU�DUFKLYH��)RU�GHWDLOV��VHH�´3DFNDJLQJ�D�
&XVWRP�)LHOGµ�

� ,Q�3URFHVV�%XLOGHU��LQVHUW�D�GDWD�ILHOG�DQG�DGG�WKH�DUFKLYH�ILOH�DV�D�QHZ�FODVV��)RU�GHWDLOV��
VHH�´$GGLQJ�D�&XVWRP�)LHOG�WR�DQ�$SSOLFDWLRQµ�

Defining Field Properties in a JSB File
<RX�QHHG�WR�ZULWH�D�-6%�ILOH�WKDW�GHILQHV�ZKLFK�RI�WKH�FXVWRP�ILHOG·V�SURSHUWLHV�FDQ�EH�VHW�DW�
GHVLJQ�WLPH�LQ�3URFHVV�%XLOGHU��,Q�3URFHVV�%XLOGHU��WKHVH�SURSHUWLHV�DUH�YLVLEOH�WKURXJK�WKH�
ILHOG·V�,QVSHFWRU�ZLQGRZ��)RU�HDFK�SURSHUW\�VKRZQ�LQ�WKH�,QVSHFWRU�ZLQGRZ��D�FRUUHVSRQGLQJ�
SURSHUW\�PXVW�EH�GHILQHG�LQ�WKH�-6%�ILOH��

7R�FUHDWH�D�-6%�ILOH�IRU�D�QHZ�FXVWRP�ILHOG�FODVV��\RX�FDQ�FRS\�DQ�H[LVWLQJ�-6%�ILOH�DQG�PRGLI\�LW�
WR�VXLW�\RXU�QHHGV��)RU�H[DPSOH��\RX�FDQ�FRS\�WKH�-6%�ILOHV�IRU�3URFHVV�%XLOGHU·V�SUHGHILQHG�
GDWD�ILHOGV��RU�\RX�FDQ�FRS\�D�WHPSODWH�-6%�ILOH��7KHVH�ILOHV�DUH�ORFDWHG�LQ�WKH�IROORZLQJ�SDWK�RI�
\RXU�3URFHVV�%XLOGHU�LQVWDOODWLRQ�
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builder-root\com\netscape\workflow\fields

:DUQLQJ��'R�QRW�PRGLI\�WKH�RULJLQDO�-6%�ILOHV�IRU�SUHGHILQHG�GDWD�ILHOGV��,I�\RX�GR��WKH�GDWD�
ILHOGV�PD\�QR�ORQJHU�ZRUN�

7KH�-6%�ILOH�DQG�WKH�FXVWRP�ILHOG�FODVV�PXVW�KDYH�WKH�VDPH�QDPH��)RU�H[DPSOH��D�FXVWRP�ILHOG�
FODVV�QDPHG�ShoppingCartField.class PXVW�KDYH�D�-6%�ILOH�QDPHG�
ShoppingCartField.jsb��

$�-6%�ILOH�KDV�WKH�IROORZLQJ�JHQHUDO�VWUXFWXUH�

<JSB>
<JSB_DESCRIPTOR ...>
<JSB_PROPERTY ...>
<JSB_PROPERTY ...>
...

</JSB>

7KH�ILOH�LV�VXUURXQGHG�E\�DQ�RSHQLQJ�<JSB>�WDJ�DQG�D�FORVLQJ�</JSB>�WDJ��7KH�RWKHU�WZR�WDJV�
DUH�GHVFULEHG�LQ�WKH�IROORZLQJ�VHFWLRQV�

� -6%B'(6&5,3725�7DJ

� -6%B3523(57<�7DJ

JSB_DESCRIPTOR Tag
7KH�<JSB_DESCRIPTOR>�WDJ�VSHFLILHV�WKH�QDPH��GLVSOD\�QDPH��DQG�D�VKRUW�GHVFULSWLRQ�RI�WKH�
GDWD�ILHOG�FODVV��

)RU�H[DPSOH��ShoppingCartField.jsb uses the following�<JSB_DESCRIPTOR> WDJ�

<JSB_DESCRIPTOR 

NAME="com.netscape.pm.sample.ShoppingCartField"

DISPLAYNAME="Shopping Cart Field"

SHORTDESCRIPTION="Shopping Cart Field">

7KH�NAME�DWWULEXWH�LV�WKH�IXOO�SDWK�QDPH�IRU�WKH�GDWD�ILHOG�FODVV��XVLQJ�D�GRW�����DV�WKH�GLUHFWRU\�
VHSDUDWRU��

7KH�DISPLAYNAME�DWWULEXWH�LV�WKH�QDPH�WKDW�3URFHVV�%XLOGHU�XVHV�IRU�WKH�ILHOG��VXFK�DV�WKH�
ILHOG·V�QDPH�LQ�WKH�'DWD�'LFWLRQDU\��

7KH�SHORTDESCRIPTION�DWWULEXWH�LV�D�EULHI�GHVFULSWLRQ�RI�WKH�ILHOG��
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JSB_PROPERTY Tag
7KH�-6%�ILOH�FRQWDLQV�D�VHULHV�RI�<JSB_PROPERTY>�WDJV��RQH�IRU�HDFK�SURSHUW\�WKDW�DSSHDUV�LQ�
WKH�,QVSHFWRU�ZLQGRZ��7KH�IROORZLQJ�FRGH�VKRZV�VRPH�H[DPSOH�<JSB_PROPERTY>�WDJV��,Q�
WKLV�FDVH��WKH�,QVSHFWRU�ZLQGRZ�VKRZV�SURSHUWLHV�IRU�dsidentifier��dbuser��
dbpassword��dbuser�DQG�dbtablename�DV�VKRZQ�LQ�)LJXUH�����

<JSB_PROPERTY NAME="dsidentifier"
TYPE="string"
DISPLAYNAME="Data Source Identifier"
SHORTDESCRIPTION="DS Identifier">

<JSB_PROPERTY NAME="dbname"
TYPE="string"
DISPLAYNAME="Database Name"
SHORTDESCRIPTION="DB Type">

<JSB_PROPERTY NAME="dbpassword"
TYPE="string"
DISPLAYNAME="Database Password"
SHORTDESCRIPTION="DB Password">

<JSB_PROPERTY NAME="dbuser"
TYPE="string"
DISPLAYNAME="Database User"
SHORTDESCRIPTION="DB User">

<JSB_PROPERTY NAME="dbtablename"
TYPE="string"
DISPLAYNAME="DB table name"
SHORTDESCRIPTION="DB User">
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Figure  2-1 Inspector Window shows properties defined in the JSB file

7KH�JSB_PROPERTY DWWULEXWHV�DQG�UHTXLUHG�SURSHUW\�QDPHV�DUH�GHVFULEHG�LQ�WKH�QH[W�WZR�
VHFWLRQV�

JSB_PROPERTY Attributes
7KH�DWWULEXWHV�IRU�WKH�JSB_PROPERTY�WDJ�DUH�VKRZQ�LQ�7DEOH ����

Table  2-1 Attributes for the JSB_PROPERTY Tag

Attribute Name Purpose

NAME The name of the property.

DISPLAYNAME The display name for this property, as it appears in 
the Inspector window.

SHORTDESCRIPTION A short description of the property.

DEFAULTVALUE The default value of the property. This attribute is 
optional.

VALUESET A comma-delimited list of the possible values for 
this property. These values appear as a pop up 
menu on the property in the Inspector window. 
This attribute is optional.

TYPE The type of the data field column in the application 
table in the database.
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Required Data Field Properties
(DFK�GDWD�ILHOG�PXVW�KDYH�WKH�SURSHUWLHV�OLVWHG�LQ�7DEOH �����

ISDESIGNTIMEREADONLY When specified, this attribute indicates that the 
property cannot be changed in Process Builder. 
This attribute is optional. By default, a property 
value can be changed any time. 

This attribute does not have an attribute=value 
specification. You simply give the value, for 
example:

<JSB_PROPERTY NAME="myname" 
ISDESIGNTIMEREADONLY>

ISEXPERT When specified, this attribute indicates that the 
property can be changed in Process Builder while 
the application is in design mode. This attribute is 
optional. By default, a property value can be 
changed any time. 

This attribute does not have an attribute=value 
specification. You simply give the value, for 
example:

<JSB_PROPERTY NAME="myname" ISEXPERT>

Table  2-2 Standard Data Field Properties

Property Name Default Display 
Name

Purpose

cn Name of this 
field

The common name of the data field instance. 
(Note this is not the name of the data field 
class.) The name is set when you create the 
data field in Process Builder.

description Short 
Description

A description of the data field.

prettyname Display Name The field’s display name which is the name 
that Process Builder uses for the field.

Table  2-1 Attributes for the JSB_PROPERTY Tag

Attribute Name Purpose
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,Q�DGGLWLRQ�WR�WKHVH�UHTXLUHG�SURSHUWLHV��HDFK�GDWD�ILHOG�FDQ�KDYH�SURSHUWLHV�WKDW�DUH�VSHFLILF�WR�
LWVHOI��)RU�H[DPSOH��D�7H[WILHOG�KDV�SURSHUWLHV�IRU�VL]H�DQG�OHQJWK��D�UDGLR�EXWWRQ�GDWD�ILHOG�KDV�D�
SURSHUW\�IRU�RSWLRQV��DQG�VR�RQ�

:KHQ�\RX�GHILQH�WKH�SURSHUWLHV�IRU�D�FXVWRP�ILHOG��FRQVLGHU�WKH�SXUSRVH�RI�WKH�ILHOG��)RU�
H[DPSOH��LI�WKH�FXVWRP�ILHOG�PXVW�DFFHVV�DQ�H[WHUQDO�GDWDEDVH��\RX�PD\�ZDQW�WR�GHILQH�
FRQQHFWLRQ�SURSHUWLHV��7KHVH�SURSHUWLHV�PLJKW�LQFOXGH�WKH�GDWDEDVH�W\SH��25$&/(��
6<%$6(���D�XVHUQDPH�DQG�SDVVZRUG��RU�D�FRQQHFWLRQ�VWULQJ�

1RW�DOO�SURSHUWLHV�\RX�GHILQH�LQ�D�-6%�ILOH�ZLOO�QHFHVVDULO\�EH�XVHG��,W�GHSHQGV�RQ�KRZ�\RXU�-DYD�
FODVV�LQWHUSUHWV�WKHVH�SURSHUWLHV��)RU�H[DPSOH��WKH�-6%�ILOH�FRXOG�FRQWDLQ�D�color�SURSHUW\�WKDW�
LV�WRWDOO\�LJQRUHG�LQ�WKH�-DYD�FODVV��,Q�WKLV�FDVH��QR�PDWWHU�ZKDW�FRORU�WKH�GHVLJQHU�VSHFLILHV�IRU�
WKH�ILHOG��LW�KDV�QR�HIIHFW��

Writing the Java Classes
7R�ZULWH�\RXU�-DYD�FODVVHV��\RX�PXVW�NQRZ�VRPHWKLQJ�DERXW�WKH�GDWD�WKHVH�FODVVHV�ZLOO�ZRUN�
ZLWK��&RQVLGHU�WKH�IROORZLQJ�TXHVWLRQV�

� :KDW�GDWD�W\SHV�GR�\RX�ZDQW�WKH�FXVWRP�ILHOG�WR�DFFHSW"�)RU�H[DPSOH��LQ�ZKDW�IRUPDW�ZLOO�
WKH�GDWD�EH"�7KLV�FRXOG�ZHOO�GHSHQG�RQ�ZKHUH�WKH�GDWD�LV�FRPLQJ�IURP�

help Help Message A help message for the field.

fieldclassid Field Class ID This is the package name of the data field 
class. This is used to ensure that each data 
field type is unique. This value uses the same 
convention as the Java naming convention 
for packages. For example, if 
ShoppingCartField is stored in 
\com\netscape\pm\sample, then its 
fieldclassid is: 
com.netscape.pm.sample.ShoppingCa
rtField

fieldtype Data Type The datatype that the field uses when it is 
stored in the 3URFHVV�0DQDJHU database. The 
value must be ENTITY.

Table  2-2 Standard Data Field Properties

Property Name Default Display 
Name

Purpose



Writing the Java Classes

48 Process Manager Programmer’s Guide • 6.0 (SP1)

� :KDW�GDWD�VRXUFHV�ZLOO�WKH�FXVWRP�ILHOG�EH�UHTXLUHG�WR�DFFHVV"�)RU�H[DPSOH��ZLOO�WKH�
FXVWRP�ILHOG�DFFHVV�D�3HRSOH6RIW�DSSOLFDWLRQ"�DQ�6$3�5���DSSOLFDWLRQ"�D�UHODWLRQDO�
GDWDEDVH"

&XVWRP�GDWD�ILHOGV�DUH�VWDWHOHVV��WKDW�LV��\RX�FDQQRW�XVH�WKHP�WR�VWRUH�LQIRUPDWLRQ�DERXW�D�
SURFHVV�LQVWDQFH�IURP�RQH�ZRUNLWHP�WR�DQRWKHU��7KLQN�RI�\RXU�FXVWRP�GDWD�ILHOG�DV�EHLQJ�D�
GDWD�PDQDJHU��:KHQ�D�SURFHVV�LQVWDQFH�DUULYHV�DW�D�ZRUN�LWHP��WKH�GDWD�ILHOG�JHWV�LWV�GDWD�IURP�
DQ�H[WHUQDO�GDWD�VWRUH��7KH�GDWD�FDQ�EH�DQ\�-DYD�REMHFW��:KHQ�WKH�SURFHVV�LQVWDQFH�OHDYHV�WKH�
ZRUN�LWHP��WKH�GDWD�ILHOG�VDYHV�LWV�GDWD�WR�DQ�H[WHUQDO�VWRUH��7KH�LPSRUWDQW�LGHD�LV�WKDW�WKH�
FXVWRP�ILHOGV�VSHFLI\�RQO\�WKH�ORJLF�WR�PDQDJH�WKH�GDWD��QRW�WKH�GDWD�LWVHOI�

Define a Subclass of BasicCustomField
7R�LPSOHPHQW�D�QHZ�GDWD�ILHOG�FODVV��FUHDWH�D�-DYD�VXEFODVV�RI�%DVLF&XVWRP)LHOG��7KLV�FODVV�
SURYLGHV�PHWKRGV�WKDW�HQDEOH�3URFHVV�0DQDJHU�WR�WUHDW�\RXU�FXVWRP�ILHOG�MXVW�OLNH�DQ\�RWKHU�
GDWD�ILHOG��

7KH�%DVLF&XVWRP)LHOG�FODVV�LPSOHPHQWV�WKH�,3UHVHQWDWLRQ(OHPHQW�DQG�,'DWD(OHPHQW�
LQWHUIDFHV��7KH�,3UHVHQWDWLRQ(OHPHQW�LQWHUIDFH�VSHFLILHV�WKH�SUHVHQWDWLRQ�PHWKRGV�IRU�WKH�GDWD�
ILHOG��ZKLFK�DUH�display()�DQG�update()��7KH�,'DWD(OHPHQW�LQWHUIDFH�VSHFLILHV�WKH�
PHWKRGV�IRU�PDQDJLQJ�WKH�ORDGLQJ�DQG�VWRULQJ�RI�GDWD��ZKLFK�DUH�create()��load()��
store()�DQG�archive()��<RXU�QHZ�VXEFODVV�QHHGV�WR�SURYLGH�GHILQLWLRQV�IRU�HDFK�RI�WKH�
PHWKRGV�LQ�WKHVH�LQWHUIDFHV�

Note: You can find all the necessary classes in the pm60classes.jar file. If you 
have installed the Process Manager Builder, you can find this jar file in the 
directory builder-root\support\sdk. You may also be able to find it on the CD.

%HIRUH�ORRNLQJ�DW�WKH�PHWKRGV�LQ�GHWDLO��KHUH�LV�D�GLVFXVVLRQ�RI�KRZ�DQG�ZKHQ�WKH�PHWKRGV�DUH�
FDOOHG�

:KHQ�D�IRUP�LV�GLVSOD\HG�LQ�DQ�HQWU\SRLQW�RU�D�ZRUNLWHP�WKH�IROORZLQJ�KDSSHQV�

� 7KH�display()�PHWKRG�GLVSOD\V�WKH�GDWD�ILHOG��

,I�WKH�IRUP�LV�GLVSOD\HG�LQ�DQ�HQWU\SRLQW��WKH�SURFHVV�LQVWDQFH�GRHV�QRW�\HW�H[LVW��WKHUHIRUH�
display()�FDQQRW�DFFHVV�LQIRUPDWLRQ�DERXW�LW��:KHQ�WKH�IRUP�LV�GLVSOD\HG�LQ�D�
ZRUNLWHP��WKH�SURFHVV�LQVWDQFH�H[LVWV��WKHUHIRUH�WKH�display()�PHWKRG�FDQ�DFFHVV�
LQIRUPDWLRQ�RQ�LW��VXFK�DV�WKH�YDOXH�RI�RWKHU�GDWD�ILHOGV�

� ,I�WKH�display()�PHWKRG�RI�D�ZRUN�LWHP�FDOOV�getData()�WR�JHW�WKH�YDOXH�RI�WKH�GDWD�
ILHOG��WKH�load()�PHWKRG�LV�LQYRNHG�

:KHQ�DQ�HQWU\SRLQW�RU�ZRUNLWHP�IRUP�LV�VXEPLWWHG��WKH�IROORZLQJ�KDSSHQV�
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� ,I�WKH�SURFHVV�LQVWDQFH�LV�DW�DQ�HQWU\SRLQW��WKH�V\VWHP�DXWRPDWLFDOO\�FDOOV�create()�RQ�HYHU\�
GDWD�ILHOG��UHJDUGOHVV�RI�ZKHWKHU�WKH�ILHOG�DSSHDUV�RQ�WKH�HQWU\�SRLQW�IRUP��7KH�create()�
PHWKRG�LQLWLDOL]HV�WKH�YDOXH�RI�WKH�GDWD�ILHOG�

,I�WKH�SURFHVV�LQVWDQFH�LV�DW�D�ZRUNLWHP��WKH�SURFHVV�LQVWDQFH�DOUHDG\�H[LVWV��VR�WKH�
create()�PHWKRG�LV�QRW�FDOOHG�

� ,I�WKH�IRUP�GLVSOD\HG�WKH�ILHOG�LV�GLVSOD\HG�LQ�(',7�PRGH��WKH�ILHOG·V�update()�PHWKRG�
LV�FDOOHG�WR�XSGDWH�WKH�GDWD�ILHOG�RQ�WKH�SURFHVV�LQVWDQFH��7KH�update()�PHWKRG�W\SLFDOO\�
FDOOV�setData()�WR�SXW�WKH�FKDQJHG�GDWD�LQWR�WKH�GDWD�ILHOG��

� ,I�WKH�ILHOG·V�GDWD�ZDV�PRGLILHG�E\�D�FDOO�WR�setData()��ZKLFK�PLJKW�KDSSHQ�LQ�WKH�
load()� create()�RU�update()�PHWKRGV��WKH�V\VWHP�FDOOV�WKH�store()�PHWKRG�WR�
VWRUH�WKH�GDWD�

$�-DYD6FULSW�VFULSW��IRU�H[DPSOH��DQ�DXWRPDWLRQ�VFULSW��DVVLJQPHQW�VFULSW�RU�FRPSOHWLRQ�VFULSW��
FDQ�XVH�WKH�-DYD6FULSW�IXQFWLRQV�getData()�DQG�setData()�WR�JHW�DQG�VHW�WKH�GDWD�REMHFWV�
RI�D�FXVWRP�ILHOG��,Q�WKLV�FDVH��WKH�LQYRFDWLRQ�RUGHU�LV�DV�IROORZV�

� :KHQ�getData()�LV�FDOOHG��WKH�load()�PHWKRG�LV�LQYRNHG�WR�IHWFK�WKH�GDWD�XQOHVV�LW�KDV�
DOUHDG\�EHHQ�ORDGHG�IRU�WKH�FXUUHQW�DFWLYLW\�

� 7KH�load()�PHWKRG�W\SLFDOO\�XVHV�setData()WR�ORDG�WKH�IHWFKHG�GDWD�LQ�WR�WKH�GDWD�
ILHOG��

� :KHQHYHU�setData()�LV�SHUIRUPHG��WKH�store()�PHWKRG�LV�LQYRNHG�ZKHQ�WKH�SURFHVV�
LQVWDQFH�LV�UHDG\�WR�VWRUH�LWVHOI��$V�D�UHVXOW��WKH�store()�PHWKRG�PD\�EH�FDOOHG�HYHQ�LI�WKH�
ILHOG·V�GDWD�KDV�QRW�FKDQJHG�

7KH�QH[W�VHFWLRQV�GLVFXVV�LQ�GHWDLO�WKH�PHWKRGV�WKDW�\RXU�QHZ�GDWD�ILHOG�FODVV�PXVW�LPSOHPHQW�

The Methods in Detail
'HILQH�WKH�IROORZLQJ�PHWKRGV�RQ�\RXU�VXEFODVV�RI�%DVLF&XVWRP)LHOG�

� loadDataElementProperties()

3URFHVVHV�WKH�SURSHUWLHV�IRU�WKH�GDWD�ILHOG�WKDW�ZHUH�VHW�LQ�WKH�%XLOGHU��

� display()

'HWHUPLQHV�KRZ�WKH�GDWD�ILHOG�LV�GLVSOD\HG�LQ�DQ�HQWU\SRLQW�RU�ZRUN�LWHP�IRUP�

� update()

3URFHVVHV�IRUP�HOHPHQW�YDOXHV�ZKHQ�DQ�HQWU\SRLQW�RU�ZRUNLWHP�IRUP�LV�VXEPLWWHG�

� create ()
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,QLWLDOL]HV�WKH�GDWD�ILHOG·V�YDOXH�ZKHQ�WKH�SURFHVV�LQVWDQFH�LV�FUHDWHG�

� load ()

/RDGV�WKH�YDOXH�RI�WKH�GDWD�ILHOG�ZKHQ�DQ�DWWHPSW�LV�PDGH�WR�UHWULHYH�WKH�YDOXH�RI�D�GDWD�
ILHOG�IRU�ZKLFK�QR�YDOXH�KDV�EHHQ�VHW�\HW�LQ�WKH�FXUUHQW�ZRUNLWHP��

� store()�

6WRUHV�WKH�GDWD�ILHOG�YDOXH�H[WHUQDOO\�

� archive()

$UFKLYHV�WKH�GDWD�ILHOG�YDOXH�

loadDataElementProperties()
'HILQH�WKLV�PHWKRG�WR�SURFHVV�WKH�SURSHUWLHV�WKDW�ZHUH�VHW�LQ�WKH�%XLOGHU�GXULQJ�GHYHORSPHQW�
RI�WKH�SURFHVV�GHILQLWLRQ��7KH�V\QWD[�LV�

protected void loadDataElementProperties( Hashtable entry )

throws Exception

7KLV�PHWKRG�LV�SDVVHG�D�KDVKWDEOH�RI�DOO�WKH�SURSHUWLHV�WKDW�FDQ�EH�VHW�LQ�WKH�%XLOGHU��ZKLFK�
FRUUHVSRQG�WR�WKH�SURSHUWLHV�WKDW�DUH�GHILQHG�LQ�WKH�-6%�ILOH���&DOO�WKH�get()�PHWKRG�RQ�WKH�
KDVKWDEOH�WR�JHW�WKH�YDOXHV�RI�VSHFLILF�SURSHUWLHV�

7\SLFDOO\��WKH�loadDataElementProperties()�PHWKRG�VHWV�GHIDXOW�YDOXHV�WKDW�DUH�QHHGHG�
E\�WKH�GDWD�ILHOG��)RU�H[DPSOH��LI�WKH�GDWD�ILHOG�GLVSOD\V�D�WDEOH��
loadDataElementProperties()�PLJKW�UHDG�WKH�EDFNJURXQG�FRORU�RI�WKH�WDEOH�IURP�WKH�
SURSHUWLHV�KDVK�WDEOH��,I�WKH�GDWD�ILHOG�XVHV�DQ�H[WHUQDO�GDWDEDVH��WKH�PHWKRG�PLJKW�UHDG�WKH�
GDWDEDVH�WDEOH�QDPH�IURP�WKH�SURSHUWLHV�KDVK�WDEOH�

)RU�H[DPSOH��VXSSRVH�\RXU�-6%�ILOH�FRQWDLQV�SURSHUWLHV�IRU�dbTableName�DQG�bgColor��DV�
IROORZV�
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7KH�dbTableName�YDOXH�LV�XVHG�WR�DFFHVV�D�GDWDEDVH��DQG�WKH�tableBackground�FRORU�LV�
XVHG�LQ�DQ�+70/�TABLE�WDJ�ZKHQ�WKH�GDWD�ILHOG�LV�GLVSOD\HG�

*LYHQ�WKH�SUHYLRXV�-6%�FRGH��WKH�IROORZLQJ�-DYD�FRGH�LPSOHPHQWV�WKH�
loadDataElementProperties()�PHWKRG��7KLV�PHWKRG�UHDGV�WKH�dbTableName�SURSHUW\�
DQG�VHWV�D�YDULDEOH�DFFRUGLQJO\��,I�QR�YDOXH�ZDV�VSHFLILHG�LQ�WKH�%XLOGHU�IRU�WKLV�SURSHUW\��WKH�
PHWKRG�WKURZV�DQ�H[FHSWLRQ��7KH�loadDataElementProperties()�PHWKRG�DOVR�JHWV�WKH�
YDOXH�IRU�bgColor�WKDW�ZDV�VSHFLILHG�LQ�WKH�%XLOGHU��,I�WKH�bgColor�ZDV�QRW�VSHFLILHG�LQ�WKH�
%XLOGHU��WKH�PHWKRG�VHWV�D�GHIDXOW�YDOXH�IRU�WKH�FRUUHVSRQGLQJ�YDULDEOH�

<JSB_PROPERTY 
NAME="dbTableName" 
TYPE="string" 
DISPLAYNAME="Database Table Name" 
SHORTDESCRIPTION="DB table where this df stores its data"
ISEXPERT>

<JSB_PROPERTY  NAME="bgColor"
TYPE="string"
DISPLAYNAME="Table Background Color"
DEFAULTVALUE="white"
SHORTDESCRIPTION="Table Background Color">
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display()
7KH�display()�PHWKRG�GHWHUPLQHV�KRZ�WKH�GDWD�ILHOG�GLVSOD\V�LWVHOI�LQ�DQ�+70/�IRUP�LQ�DQ�
HQWU\SRLQW�RU�D�ZRUN�LWHP��

7KLV�PHWKRG�LV�LQYRNHG�ZKHQ�WKH�SURFHVV�LQVWDQFH�UHDFKHV�DQ�DFWLYLW\�WKDW�GLVSOD\V�DQ�+70/�
IRUP��LW�LV�QRW�LQYRNHG�ZKHQ�WKH�SURFHVV�LQVWDQFH�UHDFKHV�DQ�DXWRPDWHG�RU�FXVWRP�DFWLYLW\�

public class myCustomField
extends BasicCustomField 

{ 
// Database table name
String MY_DB_TABLE;
// background color for table displaying this data field
String bgColor; 

public myCustomField( )
{ 

super(); 
}

/** Get the values that were set in the Builder */
protected void loadDataElementProperties( Hashtable entry) 

throws Exception 
{

String tableBackground = (String) entry.get( "bgColor" ); 
if( tableBackground == null) 

tableBackground = "white");

// Get the database table name
MY_DB_TABLE = (String) entry.get( "dbTableName"); 
if( MY_DB_TABLE == null ) 

throw new Exception( "DB Table not specified");
}
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7KLV�PHWKRG�KDV�WZR�GHILQLWLRQV����RQH�IRU�DQ�HQWU\SRLQW�DQG�RQH�IRU�D�ZRUNLWHP��:KHQ�WKH�
XVHU�YLHZV�DQ�HQWU\SRLQW�IRUP��WKH�SURFHVV�LQVWDQFH�GRHV�QRW�H[LVW�\HW��WKXV�WKH�display()�
PHWKRG�FDQQRW�DFFHVV�LQIRUPDWLRQ�RQ�WKH�SURFHVV�LQVWDQFH��:KHQ�WKH�XVHU�YLHZV�D�ZRUNLWHP�
IRUP��WKH�SURFHVV�LQVWDQFH�GRHV�H[LVW��WKHUHIRUH�WKH�display()�PHWKRG�FDQ�DFFHVV�
LQIRUPDWLRQ�DERXW�WKH�SURFHVV�LQVWDQFH�

7KH�V\QWD[�IRU�DQ�HQWU\SRLQW�LV�

public void display( 

IHTMLPage html, 

int displayMode, 

String displayFormat ) throws Exception

7KH�V\QWD[�IRU�D�ZRUNLWHP�LV�

public void display( 

IProcessInstance pi,

IHTMLPage html, 

int displayMode, 

String displayFormat ) throws Exception

'HILQH�WKH�display()�PHWKRG�WR�ZULWH�WKH�+70/�FRGH�IRU�GLVSOD\LQJ�WKH�GDWD�ILHOG��)RU�
H[DPSOH��LI�WKH�ILHOG�LV�WR�EH�GLVSOD\HG�DV�D�WDEOH��GHILQH�WKH�display()�PHWKRG�WR�ZULWH�WKH�
<TABLE>�DQG�</TABLE>�WDJV��DV�ZHOO�DV�WKH�WDJV�IRU�WKH�WDEOH�URZV�DQG�WDEOH�FHOOV��&DOO�WKH�
write()�PHWKRG�RQ�WKH�IHTMLPage�LQSXW�SDUDPHWHU�WR�ZULWH�WR�WKH�+70/�SDJH�

$WWULEXWHV�WKDW�DIIHFW�WKH�DSSHDUDQFH�RI�WKH�GDWD�ILHOG��VXFK�DV�WKH�EDFNJURXQG�FRORU�RI�D�WDEOH��
FDQ�EH�GHILQHG�LQ�WKH�-6%�ILOH�DQG�VHW�E\�WKH�SURFHVV�GHVLJQHU�LQ�WKH�%XLOGHU��7KH�
loadDataElementProperties()�PHWKRG�FDQ�UHWULHYH�WKHP�DQG�VHW�WKHP�DV�YDOXHV�RI�
LQVWDQFH�YDULDEOHV�WR�PDNH�WKHP�DYDLODEOH�WR�WKH�display()�PHWKRG�

7KH�display()�PHWKRG�VKRXOG�FRQVLGHU�ZKHWKHU�WKH�GDWD�ILHOG�LV�LQ�YLHZ��HGLW��RU�KLGGHQ�
PRGH��DQG�GLVSOD\�WKH�GDWD�ILHOG�DFFRUGLQJO\��)RU�YLHZ�PRGH��LW�VKRXOG�GLVSOD\�WKH�YDOXH�LQ�VXFK�
D�ZD\�WKDW�WKH�XVHU�FDQQRW�FKDQJH�LW��)RU�HGLW�PRGH��LW�VKRXOG�GLVSOD\�WKH�YDOXH�LQ�VRPH�NLQG�RI�
IRUP�HOHPHQW��VXFK�DV�D�WH[W�ILHOG�RU�FKHFN�ER[��VR�WKDW�WKH�XVHU�FDQ�HGLW�WKH�YDOXH��7KHUH�LV�QR�
QHHG�WR�ZULWH�WKH��)250!�DQG���)250!�WDJV����WKHVH�DUH�ZULWWHQ�DXWRPDWLFDOO\�

7KH�display()�PHWKRG�VKRXOG�ZULWH�D�IRUP�HOHPHQW�IRU�HYHU\�YDOXH�WKDW�LV�DVVRFLDWHG�ZLWK�
WKH�GDWD�ILHOG��HYHQ�LI�WKH�XVHU�LV�QRW�DOORZHG�WR�FKDQJH�WKH�YDOXH��<RX�FDQ�XVH�KLGGHQ�IRUP�
HOHPHQWV�WR�WUDQVPLW�GDWD�YDOXHV�WKDW�WKH�XVHU�GRHV�QRW�QHHG�WR�VHH�RU�LV�QRW�DOORZHG�WR�HGLW�

7KH�ZRUNLWHP�YHUVLRQ�RI�display()�FDQ�UHWULHYH�WKH�YDOXH�RI�D�GDWD�ILHOG�E\�FDOOLQJ�WKH�
getData()�PHWKRG�RQ�WKH�SURFHVV�LQVWDQFH��7KLV�PHWKRG�JHWV�WKH�YDOXH�RXW�RI�WKH�SURFHVV�
LQVWDQFH�LI�LW�KDV�DOUHDG\�EHHQ�VHW�IRU�WKH�FXUUHQW�ZRUNLWHP��RU�ORDGV�LW�IURP�H[WHUQDO�VWRUDJH�E\�
FDOOLQJ�WKH�load()�PHWKRG�LI�LW�KDV�QRW�DOUHDG\�EHHQ�VHW��
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$V�IDU�DV�WKH�display()�PHWKRG�LV�FRQFHUQHG��KRZHYHU��DOO�LW�QHHGV�WR�GR�WR�JHW�WKH�YDOXH�LV�WR�
FDOO�getData()�RQ�WKH�SURFHVV�LQVWDQFH��VSHFLI\LQJ�WKH�QDPH�RI�WKLV�GDWD�ILHOG��7R�JHW�WKH�
QDPH�RI�WKLV�GDWD�ILHOG��XVH�WKH�getName()�PHWKRG�DV�IROORZV�

myDataObject myObject = (myDataObject) pi.getData( getName() );

:KHQ�D�SURFHVV�LQVWDQFH�LV�ORDGHG�LQWR�D�ZRUN�LWHP��WKH�YDOXH�RI�D�GDWD�ILHOG�FDQ�EH�DQ\�NLQG�RI�
REMHFW��7KH�display()�PHWKRG�PLJKW��IRU�H[DPSOH��JHW�WKH�YDOXHV�RI�VHYHUDO�LQVWDQFH�
YDULDEOHV�RQ�DQ�REMHFW�DQG�GLVSOD\�HDFK�RQH�LQ�D�VHSDUDWH�WH[W�ILHOG�

Example display() method
7KLV�H[DPSOH�GLVFXVVHV�D�GDWD�ILHOG�WKDW�PDQDJHV�LQIRUPDWLRQ�DERXW�HPSOR\HHV��VXFK�DV�WKHLU�
QDPH��SKRQH�QXPEHU�DQG�HPDLO�DGGUHVV��(DFK�HPSOR\HH�LV�XQLTXHO\�LGHQWLILHG�E\�WKHLU�
HPSOR\HH�,'��

7KH�GDWD�ILHOG�SUHVHQWV�LWVHOI�DV�D�WDEOH��DV�LOOXVWUDWHG�LQ�)LJXUH������6RPH�RI�WKH�WDEOH�DWWULEXWHV��
VXFK�DV�EDFNJURXQG�FRORU��FDQ�EH�VSHFLILHG�LQ�WKH�%XLOGHU��:KHQ�WKH�GDWD�ILHOG�LV�GLVSOD\HG�LQ�DQ�
HQWU\SRLQW�IRUP��LW�GRHV�QRW�NQRZ�ZKLFK�HPSOR\HH�LW�LV�DVVRFLDWHG�ZLWK��7KH�LQWHQW�LV�WKDW�WKH�
HPSOR\HH�ZRXOG�HQWHU�WKHLU�HPSOR\HH�,'�QXPEHU�LQ�WKH�HQWU\SRLQW��*LYHQ�WKH�HPSOR\HH�,'�
QXPEHU��WKH�GDWD�ILHOG�FDQ�UHWULHYH�LQIRUPDWLRQ�DERXW�WKH�HPSOR\HH�IURP�WKH�HPSOR\HH�
GDWDEDVH��:KHQ�WKH�GDWD�ILHOG�LV�GLVSOD\HG�LQ�D�VXEVHTXHQW�ZRUNLWHP��LW�KDV�DFFHVV�WR�
LQIRUPDWLRQ�DERXW�WKH�HPSOR\HH��VXFK�DV�WKHLU�QDPH�DQG�SKRQH�QXPEHU��

7KH�FRGH�IRU�WKH�HQWU\SRLQW�YHUVLRQ�LV�VKRZQ�KHUH��$W�DQ�HQWU\SRLQW��WKH�RQO\�WKLQJ�WKDW�WKH�
XVHU�FDQ�HQWHU�LV�WKHLU�HPSOR\HH�,'�QXPEHU��7KLV�QXPEHU�LV�QHHGHG�WR�XQLTXHO\�LGHQWLI\�WKH�
HPSOR\HH�LQ�WKH�GDWDEDVH��)LJXUH�����VKRZV�WKH�GDWD�ILHOG�LQ�HGLW�DQG�PRGHV�LQ�DQ�HQWU\�SRLQW�
IRUP�

Figure  2-2 Example data field in an entrypoint
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public void display( IHTMLPage htmlpage, int displayMode, 
String displayFormat ) throws Exception

{
// Create a string buffer to hold the HTML code
StringBuffer buffer = new StringBuffer();

// Write the code to display the data field data in a table
switch( displayMode)
{
case MODE_EDIT:

// Write HTML text to display the field in edit mode
buffer.append("<TABLE BORDER=1 BGCOLOR=" + bgColor + ">";
buffer.append("<TR><TD>Enter your employee ID:</TD>");
buffer.append("<TD><INPUT TYPE=TEXT NAME=idEntrypointFE" 

+ " VALUE=your_employee_ID> </TD</TR></TABLE>");
break;

case MODE_VIEW:
// In an entrypoint, this data field should not
// be shown in view mode
buffer.append("<P>Employee id not known.</P>");
break;

case MODE_HIDDEN:
default:

// Do nothing
        }     

// Write the contents to the HTML page
htmlpage.write( buffer.toString() );
// end class
}
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:KHQ�WKH�GDWD�ILHOG�DSSHDUV�LQ�D�ZRUN�LWHP�IRUP��LW�VKRZV�WKH�,'�QXPEHU��QDPH��SKRQH�
QXPEHU�DQG�HPDLO�DGGUHVV�IRU�WKH�HPSOR\HH��7KH�XVHU�LV�QRW�DOORZHG�WR�FKDQJH�WKH�YDOXH�RI�WKH�
,'�RQFH�WKH�SURFHVV�LQVWDQFH�KDV�SURJUHVVHG�EH\RQG�WKH�HQWU\SRLQW��EXW�WKH\�DUH�DOORZHG�WR�
FKDQJH�WKHLU�QDPH�DQG�SKRQH�QXPEHU�ZKHQ�WKH�GDWD�ILHOG�LV�LQ�HGLW�PRGH��)LJXUH�����VKRZV�WKH�
GDWD�ILHOG�LQ�HGLW�PRGH�LQ�D�ZRUN�LWHP��

Figure  2-3 Example data field in a workitem

7KH�FRGH�IRU�WKH�ZRUN�LWHP�YHUVLRQ�RI�display()�LV�VKRZQ�KHUH�
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public void display( IProcessInstance pi, IHTMLPage htmlpage, 
int displayMode, String displayFormat ) throws Exception

{
StringBuffer buffer = new StringBuffer();

// Get the value of this data field as an object.
// Use getName() to get the name of this data field
myDataObject myObject =(myDataObject) pi.getData(getName() );

// Get the employee id, name, phone number and email
String employeeED = myObject.employeeID;
String name = myObject.employeeName;
String phone = myObject.phone;
String email = myObject.email;

// Write the code to display the values of 
// the data field in a table
switch( displayMode)
{

case MODE_EDIT:
// Write HTML text to display the field in edit mode
// Display a table that contains editable text fields
buffer.append("<TABLE BORDER=1 BGCOLOR=" + bgColor + ">");

// Display the employee ID as plain text 
// so it is not editable
buffer.append("<TR><TD>Your employee ID:</TD>");
buffer.append("<TD>’" + employeeID + "’> </TD</TR>");

// Add a hidden element to represent the employee id 
// so that update() can access the employee id number
buffer.append("<INPUT TYPE=HIDDEN NAME=idFE VALUE=’" +

+ employeeID + "’>");
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)RU�PRUH�LQIRUPDWLRQ�DERXW�display()��VHH�WKH�GLVFXVVLRQ�RI�display()�LQ�WKH�&ODVV�
5HIHUHQFH�

// Display the name, phone, and email as text fields
buffer.append("<TR><TD>Your name:</TD>");
buffer.append("<TD><INPUT TYPE=TEXT NAME=nameFE" +

" VALUE=’" + name + "’> </TD</TR>");

buffer.append("<TR><TD>Your phone:</TD>");
buffer.append("<TD><INPUT TYPE=TEXT NAME=phoneFE" +

" VALUE=’" + phone + "’> </TD</TR>");

buffer.append("<TR><TD>Your email:</TD>");
buffer.append("<TD><INPUT TYPE=TEXT NAME=emailFE" +

" VALUE=’" + email + "’> </TD</TR></TABLE>");
break;

case MODE_VIEW:
// Write HTML text to display the field in 
// a table in view mode
buffer.append("<TABLE BORDER=1 BGCOLOR=" + bgColor + ">");
buffer.append("<TR><TD>Your employee ID:</TD>");
buffer.append("<TD>" + employeeID + "</TD</TR>");

buffer.append("<TR><TD>Your name:</TD>");
buffer.append("<TD>" + name + "</TD</TR>");

buffer.append("<TR><TD>Your phone:</TD>");
buffer.append("<TD>" + phone + "</TD</TR>");

buffer.append("<TR><TD>Your email:</TD>");
buffer.append("<TD>" + email + "</TD</TR></TABLE>");
break;

case MODE_HIDDEN:
default:

// Do nothing
}     
// Write the contents to the HTML page
htmlpage.write( buffer.toString() );

}
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update()
7KLV�PHWKRG�XSGDWHV�WKH�YDOXH�RI�WKH�GDWD�ILHOG�RQ�WKH�SURFHVV�LQVWDQFH�ZKHQ�D�IRUP�LV�
VXEPLWWHG�LQ�DQ�HQWU\SRLQW�RU�ZRUNLWHP��7KLV�PHWKRG�LV�QRW�LQYRNHG�ZKHQ�WKH�SURFHVV�LQVWDQFH�
ILQLVKHV�DQ�DXWRPDWHG�RU�FXVWRP�DFWLYLW\�

7KH�V\QWD[�LV�

public void update( 

IProcessInstance pi,

IPMRequest rq ) throws Exception

'HVSLWH�LWV�QDPH��WKH�update()�PHWKRG�LV�QRW�WKH�SODFH�ZKHUH�\RX�XSGDWH�H[WHUQDO�GDWDEDVHV�
ZKHQ�WKH�YDOXH�DVVRFLDWHG�ZLWK�WKH�GDWD�ILHOG�KDV�FKDQJHG��7KH�update()�PHWKRG�GRHV�QRW�
VWRUH�YDOXHV�IRU�SHUVLVWHQFH�IURP�RQH�ZRUNLWHP�WR�DQRWKHU��LW�MXVW�XSGDWHV�WKH�SURFHVV�LQVWDQFH�
IRU�WKH�FXUUHQW�ZRUN�LWHP�RQO\��7KH�store()�PHWKRG�VWRUHV�WKH�GDWD�ILHOG�YDOXH�LQ�DQ�H[WHUQDO�
GDWD�VWRUH�WR�PDNH�LW�SHUVLVWHQW�EHWZHHQ�ZRUNLWHPV��<RX�FDQ�GHILQH�store()�WR�VWRUH�WKH�GDWD�
LQ�ZKDWHYHU�ZD\�\RX�ZLVK��IRU�H[DPSOH�LQ�D�GDWDEDVH�WDEOH�RI�\RXU�FKRRVLQJ��

7\SLFDOO\��WKH�update()�PHWKRG�WUDQVODWHV�WKH�QDPH�YDOXH�SDUDPHWHUV�VHQW�E\�WKH�IRUP�
VXEPLVVLRQ�LQWR�DQ�DSSURSULDWH�NLQG�RI�GDWD�REMHFW�IRU�WKH�ILHOG��,I�\RX�GR�QRW�GHILQH�
update()��DOO�FKDQJHV�UHOHYDQW�WR�WKLV�GDWD�ILHOG�WKDW�WKH�XVHU�PDNHV�LQ�WKH�IRUP�DUH�GLVFDUGHG�
ZKHQ�WKH�IRUP�LV�VXEPLWWHG�

:KHQ�D�IRUP�LV�VXEPLWWHG��WKH�YDOXH�DQG�QDPH�RI�HYHU\�IRUP�HOHPHQW��VXFK�DV�WH[W�ILHOG�RU�
FKHFNER[��RQ�WKH�IRUP�LV�SDFNDJHG�LQWR�D�TXHU\�VWULQJ��2QH�RI�WKH�DUJXPHQWV�WR�update()�LV�
DQ�,305HTXHVW�REMHFW�WKDW�KDV�D�PHWKRG�IRU�H[WUDFWLQJ�LQGLYLGXDO�YDOXHV�IURP�WKH�VXEPLWWHG�
SDUDPHWHU�VWULQJ��<RX�FDQ�XVH�WKH�getParameter()�PHWKRG�WR�JHW�WKH�YDOXH�RI�D�QDPHG�
SDUDPHWHU��<RX�FDQ�XVH�WKH�isParameterDefined()�PHWKRG�WR�WHVW�IRU�WKH�H[LVWHQFH�RI�D�
SDUDPHWHU�EHIRUH�DWWHPSWLQJ�WR�JHW�LWV�YDOXH�

:KHQ�GHILQLQJ�update()��\RX�GR�QRW�QHHG�WR�ZRUU\�DERXW�ZKHWKHU�WKH�GDWD�ILHOG�ZDV�LQ�HGLW��
YLHZ�RU�KLGGHQ�PRGH��7KH�update()�PHWKRG�LV�RQO\�FDOOHG�LI�WKH�ILHOG�ZDV�GLVSOD\HG�LQ�HGLW�
PRGH�

7KH�update()�PHWKRG�QHHGV�WR�NQRZ�WKH�QDPHV�RI�WKH�IRUP�HOHPHQWV�WKDW�WKH�display()�
PHWKRG�ZULWHV�WR�WKH�+70/�SDJH��)RU�H[DPSOH��LI�display()�GLVSOD\V�D�WH[WILHOG�FDOOHG�
idFE��update()�FDQ�DFFHVV�WKH�YDOXH�RI�WKDW�IRUP�HOHPHQW�DV�IROORZV�

String employeeID = rq.getParameter("idFE"); 

&RQYHUVHO\��LI�update()�QHHGV�WR�UHFHLYH�D�YDOXH�IURP�WKH�IRUP��LW�LV�WKH�UHVSRQVLELOLW\�RI�WKH�
display()�PHWKRG�WR�ZULWH�DQ�DSSURSULDWHO\�QDPHG�IRUP�HOHPHQW�WR�WKH�SDJH��HYHQ�LI�WKH�
XVHU�LV�QRW�DOORZHG�WR�FKDQJH�WKH�YDOXH��<RX�FDQ�XVH�KLGGHQ�IRUP�HOHPHQWV�WR�WUDQVPLW�GDWD�
YDOXHV�WKDW�WKH�XVHU�GRHV�QRW�QHHG�WR�VHH�RU�LV�QRW�DOORZHG�WR�HGLW�

:$51,1*����'R�QRW�XVH�YDULDEOHV�RQ�WKH�GDWD�ILHOG�LWVHOI�WR�KROG�YDOXHV�WKDW�DUH�VSHFLILF�WR�D�
SURFHVV�LQVWDQFH��VLQFH�DOO�SURFHVV�LQVWDQFHV�HIIHFWLYHO\�VKDUH�D�VLQJOH�LQVWDQFH�RI�WKH�GDWD�ILHOG�
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,Q�WKH�IROORZLQJ�H[DPSOH��IRXU�IRUP�HOHPHQWV�DUH�XVHG�WR�UHSUHVHQW�WKH�GDWD�ILHOG�ZKHQ�LW�LV�LQ�
HGLW�PRGH��7KHVH�IRUP�HOHPHQWV�DUH�idFE��nameFE��phoneFE��DQG�emailFE��ZKLFK�DUH�IRUP�
HOHPHQWV�ZKRVH�YDOXHV�VSHFLI\�HPSOR\HH�,'�QXPEHU��HPSOR\HH�QDPH��SKRQH��DQG�HPDLO�
UHVSHFWLYHO\��

7KLV�update()�PHWKRG�FUHDWHV�D�QHZ�LQVWDQFH�RI�P\'DWD2EMHFW��,W�H[WUDFWV�WKH�YDOXHV�RI�WKH�
idFE��nameFE��phoneFE�DQG�emailFE�IRUP�HOHPHQWV��DQG�SXWV�WKH�YDOXHV�LQWR�
FRUUHVSRQGLQJ�YDULDEOHV�RQ�WKH�REMHFW��)LQDOO\�LW�FDOOV�setData()�WR�SXW�WKH�REMHFW�DV�WKH�YDOXH�
RI�WKH�GDWD�ILHOG�RQ�WKH�SURFHVV�LQVWDQFH�

create ()
7KLV�PHWKRG�VHWV�WKH�GHIDXOW�YDOXH�IRU�D�GDWD�ILHOG�ZKHQ�WKH�SURFHVV�LQVWDQFH�LV�FUHDWHG��7KH�
V\QWD[�LV�

public void create (IProcessInstance pi) throws Exception

public void update( IProcessInstance pi, IPMRequest rq )
throws Exception 

{
// Create an instance of myDataObject and set its 
// employeeID, employeeName, phone and email variables.
myDataObject myObject = new myDataObject(); 

if (rq.isParameterDefined("idFE"))
myObject.employeeID = rq.getParameter("idFE");

if (rq.isParameterDefined("nameFE"))
myObject.employeeName = rq.getParameter("nameFE");

if (rq.isParameterDefined("phoneFE"))
myObject.phone = rq.getParameter("phoneFE");

if (rq.isParameterDefined("emailFE"))
myObject.email = rq.getParameter("emailFE");

// Put myObject into the data field on the process instance
pi.setData( getName(), myObject);

}
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7KH�SXUSRVH�RI�create()�LV�WR�VHW�D�GHIDXOW�YDOXH�IRU�D�GDWD�ILHOG�ZKHQ�WKH�SURFHVV�LQVWDQFH�LV�
LQLWLDOL]HG�LQ�FDVH�WKH�GDWD�ILHOG·V�YDOXH�LV�QRW�VHW�LQ�DQ�HQWU\SRLQW�IRUP��,I�WKH�XVHU�VHWV�WKH�YDOXH�
RI�WKH�GDWD�ILHOG�LQ�DQ�HQWU\SRLQW�IRUP��WKH�XVHU�VSHFLILHG�YDOXH�RYHUULGHV�WKH�YDOXH�VHW�E\�WKH�
create()�PHWKRG��DVVXPLQJ�WKDW�update()�KDQGOHV�WKH�XVHU�VSHFLILHG�YDOXH�DSSURSULDWHO\��

:KHQ�D�SURFHVV�LQVWDQFH�LV�LQLWLDOL]HG��WKH�create()�PHWKRG�LV�FDOOHG�RQ�DOO�GDWD�ILHOGV��
UHJDUGOHVV�RI�ZKHWKHU�WKH\�DSSHDU�LQ�WKH�HQWU\�SRLQW�IRUP�RU�QRW�

7KH�create()�PHWKRG�SXWV�YDOXHV�LQWR�WKH�SURFHVV�LQVWDQFH�ZKLFK�LV�FUHDWHG�ZKHQ�WKH�
HQWU\SRLQW�FRPSOHWHV��7KH�store()�PHWKRG�WDNHV�WKH�YDOXHV�RXW�RI�WKH�SURFHVV�LQVWDQFH�DQG�
VWRUHV�WKHP�H[WHUQDOO\�WR�PDNH�WKHP�SHUVLVWHQW�XQWLO�WKH�SURFHVV�LQVWDQFH�UHDFKHV�WKH�QH[W�ZRUN�
LWHP�

7\SLFDOO\��\RX�ZRXOG�GHILQH�WKH�create()�PHWKRG�WR�FUHDWH�D�GHIDXOW�YDOXH�DQG�SXW�LW�LQ�WKH�
SURFHVV�LQVWDQFH�WKURXJK�D�FDOO�WR�setData()���+RZHYHU��QRW�DOO�FXVWRP�ILHOGV�UHTXLUH�WKHVH�
DFWLRQV��7KLV�GHFLVLRQ�LV�XS�WR�WKH�SURFHVV�GHVLJQHU��,I�D�GHIDXOW�YDOXH�GRHV�QRW�QHHG�WR�EH�VHW��LW�
LV�UHFRPPHQGHG�WKDW�\RX�GHILQH�create()�WR�GR�QRWKLQJ�

public void create( IProcessInstance pi )
throws Exception

{
}

'HIDXOW�YDOXHV�FDQ�EH�GHILQHG�LQ�WKH�-6%�ILOH�DQG�VHW�E\�WKH�SURFHVV�GHVLJQHU�LQ�WKH�%XLOGHU��7KH�
loadDataElementProperties()�PHWKRG�FDQ�UHWULHYH�WKHP�DQG�VHW�WKHP�DV�YDOXHV�RI�
LQVWDQFH�YDULDEOHV�WR�PDNH�WKHP�DYDLODEOH�WR�WKH�create()�PHWKRG�

7KH�IROORZLQJ�FRGH�VKRZV�D�JHQHULF�H[DPSOH�RI�create()�

/** Initialize the data field with the default value */
public void create( IProcessInstance pi )

throws Exception
{

// Assign a default value for this field.
customObject object1 = new customObject();
object1.value1 = default_value1";
object1.value2 = default_value2;
pi.setData( getName(),object1);

)
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load ()
7KLV�PHWKRG�ORDGV�WKH�YDOXH�RI�WKH�GDWD�ILHOG�ZKHQ�WKH�SURFHVV�LQVWDQFH�LV�DW�D�ZRUN�LWHP��

public void load( IProcessInstance pi) throws Exception

7KLV�PHWKRG�LV�LQYRNHG�ZKHQ�WKH�getData()�PHWKRG�RI�WKH�SURFHVV�LQVWDQFH�DWWHPSWV�WR�JHW�
WKH�YDOXH�RI�WKH�GDWD�ILHOG�EXW�WKH�YDOXH�KDV�QRW�\HW�EHHQ�VHW�DW�WKH�FXUUHQW�ZRUN�LWHP��,I�WKH�
YDOXH�KDV�EHHQ�VHW�DOUHDG\�DW�WKH�FXUUHQW�ZRUN�LWHP��WKHQ�getData()�UHWXUQV�WKH�YDOXH����LW�
GRHV�QRW�FDOO�load()�DJDLQ��(DFK�WLPH�WKH�SURFHVV�LQVWDQFH�PRYHV�WR�D�QHZ�ZRUN�LWHP��WKH�
ILUVW�FDOO�WR�getData()�DW�WKH�QHZ�ZRUN�LWHP�FDXVHV�WKH�YDOXH�WR�EH�ORDGHG�DJDLQ�E\�D�FDOO�WR�
load()�

1RWH�WKDW�EXLOW�LQ�ILHOGV�DUH�ORDGHG�ZKHQHYHU�WKH�SURFHVV�LQVWDQFH�LV�ORDGHG��EXW�FXVWRP�ILHOGV�
DUH�ORDGHG�RQO\�ZKHQ�WKHLU�GDWD�YDOXH�LV�H[SOLFLWO\�DVNHG�IRU��7KLV�EHKDYLRU�LV�FDOOHG�OD]\�ORDGLQJ�

'HILQH�WKH�load()�PHWKRG�WR�UHWULHYH�WKH�GDWD�ILHOG·V�YDOXH�IURP�ZKHUHYHU�LW�LV�VWRUHG�E\�WKH�
store()�PHWKRG��,W�PLJKW��IRU�H[DPSOH��UHWULHYH�D�VHW�RI�YDOXHV�IURP�D�GDWDEDVH��PD\EH�
DGGUHVV��SKRQH�QXPEHU�DQG�HPSOR\HH�LG��DQG�FUHDWH�DQ�REMHFW�WKDW�VWRUHV�WKRVH�YDOXHV�DV�
LQVWDQFH�YDULDEOHV�

,I�WKH�GDWD�LV�ORDGHG�IURP�DQ�H[WHUQDO�GDWDEDVH��\RX�PLJKW�QHHG�D�NH\�WR�DFFHVV�WKH�GDWDEDVH�
WDEOHV��7KH�store()�PHWKRG�VKRXOG�VHW�WKLV�NH\�LI�QHFHVVDU\�ZKHQ�WKH�HQWU\�SRLQW�RU�ZRUN�
LWHP�LV�FRPSOHWHG�

,I�D�NH\�LV�QHHGHG��DQG�KDV�EHHQ�VHW�E\�WKH�store()�PHWKRG���WKH�load()�PHWKRG�FDQ�UHWULHYH�
LW�E\�FDOOLQJ�getEntityKey()�RQ�WKH�SURFHVV�LQVWDQFH��VSHFLI\LQJ�WKH�GDWD�ILHOG�QDPH��7KLV�
PHWKRG�UHWXUQV�D�6WULQJ�

String myKey = pi.getEntityKey(getName());
// now that you know the key, you can access the database

7R�ORDG�WKH�YDOXH�LQWR�WKH�GDWD�ILHOG��GHILQH�WKH�load()�PHWKRG�WR�FDOO�setData()�RQ�WKH�
SURFHVV�LQVWDQFH��VSHFLI\LQJ�WKH�QDPH�RI�WKH�GDWD�ILHOG�DQG�WKH�YDOXH�IRU�LW�8VH�getName()�WR�
JHW�WKH�QDPH�RI�WKLV�GDWD�ILHOG�

pi.setData( getName(), value );

127(��GR�QRW�FDOO�getData()�RQ�WKLV�GDWD�ILHOG�IURP�ZLWKLQ load()�RU�\RX�ZLOO�HQG�XS�LQ�
DQ�LQILQLWH�ORRS��VLQFH�getData()�LQYRNHV�load()�

7KH�IROORZLQJ�H[DPSOH�VKRZV�WKH�EDVLF�VWUXFWXUH�IRU�GHILQLQJ�load()��7KH�UHDO�ZRUN�RI�
H[WUDFWLQJ�WKH�YDOXHV�IURP�WKH�GDWDEDVH�LV�FDUULHG�RXW�LQ�WKLV�FDVH�E\�WKH�XVHU�GHILQHG�IXQFWLRQ�
retrieveMyData()�
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7KH�IROORZLQJ�LV�D�VLPSOH�H[DPSOH�RI�D�IXQFWLRQ�WKDW�H[WUDFWV�GDWD�IURP�D�GDWDEDVH�DQG�UHWXUQV�
DQ�REMHFW�WKDW�HQFDSVXODWHV�WKDW�GDWD��,Q�WKLV�FDVH��retrieveMyData()�JHWV�WKH�QDPH��SKRQH�
QXPEHU�DQG�HPDLO�IRU�DQ�HPSOR\HH��JLYHQ�WKH�NH\�ZKLFK�LV�WKH�HPSOR\HH·V�,'�QXPEHU��

7KLV�H[DPSOH�DVVXPHV�WKDW�MY_DB_TABLE�KDV�EHHQ�GHILQHG�DV�WKH�GDWDEDVH�WDEOH�QDPH�DQG�
WKDW�myDataSource�KDV�EHHQ�ERXQG�WR�D�GDWD�VRXUFH�IRU�D�GDWDEDVH�

public void load( IProcessInstance pi ) throws Exception 
{

// Load the data from wherever it is stored 
// and put it in the PI
// Get the entity key
String thisID = (String) pi.getEntityKey(getName());

// retrieveMyData() is a user-defined function ( not a system
// one) that interrogates an external database to get the data
myDataObject myObject =(myDataObject) retrieveMyData(thisID);

 // Put the value in the data field 
pi.setData( getName(), myObject );

}
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myDataObject retrieveMyData(String employeeID)throws Exception
{

myDataObject myDataObject = new myDataObject();

// Database-related variables
Connection c = null;
PreparedStatement myStatement = null;
ResultSet myResultSet = null;

// String MY_DB_TABLE; -- already defined
// DataSource myDataSource; -- already defined

try {
// Connect to the database.
// Database parameters are specified by myDataSource
c = myDataSource.getConnection();

// Create a query string to get the name, phone and email from
// the MY_DB_TABLE database table 
// (for example EMPLOYEE_TABLE)
String MY_QUERY_DATA = "SELECT name, phone, email " +

" FROM MY_DB_TABLE WHERE employee_id = " + employeeID;

// Prepare and execute the query statement
myStatement = c.prepareStatement( MY_QUERY_DATA );
myResultSet = myStatement.executeQuery();

// Process the results
while( myResultSet.next() )
{

String name = myResultSet.getString("name");
String phone = myResultSet.getString("phone");
String email = myResultSet.getString("email");
myDataObject.employeeName = name;
myDataObject.phone = phone;
myDataObject.email = email;

}
}
catch( Exception e ) {
throw new Exception( "Cannot load " + getName() + 

" because: " + e );
}
return myDataObject;

}
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)RU�PRUH�LQIRUPDWLRQ�DERXW�load()��VHH�WKH�GLVFXVVLRQ�RI�load()�LQ�WKH�&ODVV�5HIHUHQFH�

store()
7KLV�PHWKRG�VWRUHV�WKH�GDWD�DVVRFLDWHG�ZLWK�WKH�FXVWRP�ILHOG�WR�PDNH�LW�SHUVLVWHQW�IURP�RQH�
ZRUNLWHP�WR�DQRWKHU��

public void store (IProcessInstance pi) throws Exception

7KLV�PHWKRG�VWRUHV�WKH�GDWD�DVVRFLDWHG�ZLWK�WKH�FXVWRP�ILHOG�WR�PDNH�LW�SHUVLVWHQW�IURP�RQH�
ZRUNLWHP�WR�DQRWKHU��7KLV�PHWKRG�LV�DXWRPDWLFDOO\�LQYRNHG�GXULQJ�FRPSOHWLRQ�RI�DQ�DFWLYLW\�LI�
setData()ZDV�SUHYLRXVO\�FDOOHG��7\SLFDOO\��WKH�setData()�PHWKRG�LV�FDOOHG�GXULQJ�
FRPSOHWLRQ�RI�DQ�HQWU\SRLQW�RU�ZRUNLWHP�LQ�ZKLFK�WKH�GDWD�ILHOG�DSSHDUHG�LQ�WKH�IRUP��EXW�LW�
FDQ�DOVR�EH�FDOOHG�LQ�RWKHU�VLWXDWLRQV�VXFK�DV�E\�D�FRPSOHWLRQ�VFULSW��DQ�DXWRPDWHG�DFWLYLW\�RU�D�
FXVWRP�DFWLYLW\�

7KH�setData()�PHWKRG�LV�W\SLFDOO\�FDOOHG�LQ�WKH�IROORZLQJ�FDVHV�

� E\�create()�WR�LQLWLDOL]H�WKH�YDOXH�RI�WKH�GDWD�ILHOG�ZKHQ�WKH�SURFHVV�LQVWDQFH�LV�FUHDWHG

� E\�load()�WR�ORDG�WKH�YDOXH�LQWR�WKH�GDWD�ILHOG�IRU�D�ZRUNLWHP��2IWHQ�WKH�YDOXH�LV�ORDGHG�
DQG�GLVSOD\HG�LQ�D�IRUP�LQ�D�ZRUNLWHP��,Q�VXFK�FDVHV��store()LV�FDOOHG�ZKHQ�WKH�ZRUN�
LWHP�FRPSOHWHV�HYHQ�LI�WKH�YDOXH�GLG�QRW�FKDQJH�

� E\�update()�WR�XSGDWH�WKH�SURFHVV�LQVWDQFH�ZKHQ�WKH�XVHU�HQWHUV�UHOHYDQW�GDWD�LQ�D�IRUP�
LQ�DQ�HQWU\SRLQW�RU�ZRUNLWHP

,W·V�XS�WR�WKH�GHVLJQHU�RI�WKH�FXVWRP�ILHOG�WR�GHFLGH�ZKHUH�DQG�KRZ�WR�H[WHUQDOO\�VWRUH�WKH�GDWD��
1RWH�WKDW�GDWD�IURP�D�FXVWRP�ILHOG�FDQQRW�EH�VWRUHG�LQ�WKH�DSSOLFDWLRQ�VSHFLILF�WDEOH�ZKHUH�
EXLOW�LQ�GDWD�ILHOGV�DUH�VWRUHG��7KDW�LV��\RX�FDQQRW�GHILQH�store()�WR�MXVW�´GR�WKH�GHIDXOW�
WKLQJµ�DQG�VDYH�WKH�YDOXH�LQ�WKH�GHIDXOW�ZD\�DV�GRQH�E\�WKH�EXLOWLQ�GDWD�ILHOGV��

'R�QRW�GHILQH�store()�WR�VDYH�VWDWH�E\�VWRULQJ�YDOXHV�LQ�LQVWDQFH�YDULDEOHV��7KH�UHDVRQ�IRU�
WKLV�UHVWULFWLRQ�LV�WKDW�IRU�HDFK�LQVWDQFH�RI�D�GDWD�ILHOG�LQ�D�SURFHVV�GHILQLWLRQ��3URFHVV�0DQDJHU�
FUHDWHV�RQH�LQVWDQFH�RI�WKDW�FODVV�ZKHQ�WKH�DSSOLFDWLRQ�LV�GHSOR\HG��7KLV�LQVWDQFH�LV�VKDUHG�E\�DOO�
WKH�SURFHVV�LQVWDQFHV�WKDW�XVH�WKDW�SURFHVV�GHILQLWLRQ��)RU�H[DPSOH��VXSSRVH�\RX�FUHDWH�DQG�
GHSOR\�D�SURFHVV�GHILQLWLRQ�ZKRVH�GDWD�GLFWLRQDU\�FRQWDLQV�RQH�LQVWDQFH�RI�D�FXVWRP�GDWD�ILHOG��
FDOOHG�employeeInfo��7KUHH�HPSOR\HHV��$QQ��%HQ��DQG�&DURO��VWDUW�SURFHVVHV�LQVWDQFHV��<RX�
PLJKW�WKLQN�WKDW�$QQ��%HQ�DQG�&DURO·V�SURFHVV�LQVWDQFHV�ZRXOG�HDFK�FUHDWH�WKHLU�RZQ�LQVWDQFH�
RI�employeeInfo��EXW�\RX�ZRXOG�EH�ZURQJ��7KHUH�LV�RQO\�D�VLQJOH�LQVWDQFH�RI�
employeeInfo�WKDW�LV�VKDUHG�E\�DOO�WKUHH�SURFHVV�LQVWDQFHV�

,I�WKH�GDWD�ILHOG�VWRUHV�LWV�GDWD�LQ�DQ�H[WHUQDO�GDWDEDVH��LW�PD\�QHHG�WR�XVH�D�NH\�WR�LGHQWLI\�WKH�
UHOHYDQW�GDWD�LQ�WKH�GDWDEDVH��,I�DSSOLFDEOH��GHILQHG�WKH�store()�PHWKRG�WR�VWRUH�D�NH\�WR�WKH�
GDWDEDVH�E\�FDOOLQJ�setEntityKey()�RQ�WKH�SURFHVV�LQVWDQFH��7KH�setEntityKey()�
PHWKRG�VWRUHV�WKH�NH\�ZLWK�WKH�SURFHVV�LQVWDQFH��/DWHU��ZKHQ�WKH�load()�PHWKRG�QHHGV�WR�
ORDG�WKH�GDWD��LW�FDQ�JHW�WKH�NH\�WR�LGHQWLI\�WKH�GDWD�LW�LV�ORRNLQJ�IRU�E\�FDOOLQJ�
getEntityKey()��
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&XUUHQWO\��3URFHVV�0DQDJHU�GRHV�QRW�VXSSRUW�JOREDO�WUDQVDFWLRQV���,I�WKH�FXVWRP�ILHOG�VWRUHV�LWV�
GDWD�LQ�DQ�H[WHUQDO�GDWDVRXUFH�WKDW�LV�ERWK�;$�FRPSOLDQW�DQG�PDQDJHG�E\�D�UHVRXUFH�PDQDJHU��
WKH�FXVWRP�ILHOG�FRXOG�SDUWLFLSDWH�LQ�D�JOREDO�WUDQVDFWLRQ��+RZHYHU��WUDQVDFWLRQV�LQLWLDWHG�E\�
3URFHVV�0DQDJHU�DUH�QRW�PDGH�WKURXJK�DQ�;$�UHVRXUFH�PDQDJHU��VR�WKH\�FDQQRW�EH�D�SDUW�RI�
WKH�ODUJHU�WUDQVDFWLRQ��

7KH�IROORZLQJ�H[DPSOH�VKRZV�WKH�EDVLF�VWUXFWXUH�IRU�WKH�store()�PHWKRG��,Q�WKLV�H[DPSOH��
WKH�UHDO�ZRUN�RI�VWRULQJ�WKH�GDWD�JHWV�GRQH�LQ�WKH�XVHU�GHILQHG�IXQFWLRQ�storeMyData()�

7KH�IROORZLQJ�LV�D�VLPSOH�H[DPSOH�RI�D�XVHU�GHILQHG�PHWKRG�WKDW�VHULDOL]HV�D�GDWD�ILHOG�YDOXH�WR�
DQ�H[WHUQDO�GDWDEDVH��,Q�WKLV�FDVH��WKH�name��phone�DQG�email YDOXHV�DUH�VWRUHG�LQ�
FRUUHVSRQGLQJ�FROXPQV�LQ�D�GDWDEDVH�WDEOH��7KH�NH\�LV�WKH�employeeID�

7KLV�H[DPSOH�DVVXPHV�WKDW�MY_DB_TABLE�KDV�EHHQ�GHILQHG�DV�WKH�GDWDEDVH�WDEOH�QDPH�DQG�
WKDW�myDataSource�KDV�EHHQ�ERXQG�WR�D�GDWD�VRXUFH�IRU�D�GDWDEDVH�

public void store( IProcessInstance pi )throws Exception
{ 

myDataObject myObject =(myDataObject) pi.getData(getName());
String myKey = myObject.employeeID;

// Set the key so we can get it back when needed
pi.setEntityKey(getName(), myKey);

// Store the data. storeMyData is a user-defined function
// not a system one
storeMyData(myKey, myObject);

}
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protected void storeMyData(String myKey, myDataObject myObject)
throws Exception

{
Connection c = null;
PreparedStatement myStatement = null;

// String MY_DB_TABLE; -- previously defined
// DataSource myDataSource; -- previously defined

try {
// Create the SQL statement for updating the database
String SQL_UPDATE_DATA = "UPDATE "  + 

MY_DB_TABLE + 
" SET name = ? , phone = ?, email = ?" + 
" WHERE id = myKey";

// Connect to the database.
// Database parameters are specified by myDataSource
c = myDataSource.getConnection();

// Prepare and execute the SQL statement 
myStatement = c.prepareStatement( SQL_UPDATE_DATA );
// do any other necessary preparation work
...

// Update the database
try {

myStatement.executeUpdate();
}

catch( Exception e ){
throw new Exception( "Cannot save data for data field: " 

+ getName() + " because: " + e );
};
c.commit();
}
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)RU�PRUH�LQIRUPDWLRQ�DERXW�WKH�store()�PHWKRG��VHH�WKH�GLVFXVVLRQ�RI�store()�LQ�WKH�&ODVV�
5HIHUHQFH�

archive()
:KHQ�DQ�DUFKLYH�RSHUDWLRQ�LV�LQLWLDWHG�IURP�WKH�DGPLQLVWUDWLRQ�SDJHV��WKH�archive()�PHWKRG�
IRU�HDFK�GDWD�HOHPHQW�DVVRFLDWHG�ZLWK�WKH�SURFHVV�LQVWDQFH�ZULWHV�LWV�GDWD�YDOXH�WR�DQ�RXWSXW�
VWUHDP��7KH�V\QWD[�IRU�archive()�LV�

public void archive( 
IProcessInstance pi,
OutputStream os) throws Exception

%XLOW�LQ�GDWD�HOHPHQWV�DUFKLYH�WKHPVHOYHV�VLPSO\�E\�ZULWLQJ�WKHLU�YDOXHV�RXW�DV�E\WHV��%\�
FRQWUDVW��\RX�FDQ�GHWHUPLQH�KRZ�FXVWRP�ILHOGV�ZULWH�WKHLU�GDWD�WR�DQ�RXWSXW�VWUHDP��)RU�
H[DPSOH��\RX�FDQ�VWUHDP�E\WHV�RU�HQFDSVXODWH�WKH�YDOXHV�LQ�;0/��

)RU�PRUH�LQIRUPDWLRQ��VHH�WKH�GLVFXVVLRQ�RI�archive()�LQ�WKH�&ODVV�5HIHUHQFH�

Specifying Images for Use in Process Builder
<RX�FDQ�RSWLRQDOO\�FUHDWH�LPDJHV�WR�UHSUHVHQW�GDWD�ILHOGV�LQ�WKH�3URFHVV�%XLOGHU��1DPH�WKH�
LPDJH�WKDW�UHSUHVHQWV�WKH�GDWD�ILHOG�LQ�HGLW�PRGH�DV�dataFieldName-EDIT.gif��DQG�QDPH�WKH�
LPDJH�WKDW�UHSUHVHQWV�WKH�GDWD�ILHOG�LQ�YLHZ�PRGH�DV�dataFieldName-VIEW.gif�

)RU�H[DPSOH��IRU�WKH�myNewCustomField�GDWD�ILHOG��WKH�HGLW�PRGH�LPDJH�LV�
myNewCustomField-EDIT.gif��DQG�WKH�YLHZ�PRGH�LPDJH�LV�
myNewCustomField-VIEW.gif��

Packaging a Custom Field
$IWHU�\RX�KDYH�FRPSLOHG�\RXU�FXVWRP�ILHOG�-DYD�FODVVHV��GHILQHG�WKH�-6%�ILOH�DQG�RSWLRQDOO\�
FUHDWHG�LPDJHV�WR�UHSUHVHQW�WKH�GDWD�ILHOG�LQ�WKH�EXLOGHU��WKH�QH[W�VWHS�LV�WR�SDFNDJH�WKHVH�ILOHV�
LQWR�D�]LS�RU�MDU�DUFKLYH��,QFOXGH�DQ\�DGGLWLRQDO�FODVVHV�WKDW�\RXU�FXVWRP�ILHOG�XVHV�LQ�WKH�
DUFKLYH�

)LJXUH�����VKRZV�DQ�H[DPSOH�DUFKLYH�ILOH�IRU�D�FXVWRP�GDWD�ILHOG�FDOOHG�myNewCustomField��
,Q�WKLV�FDVH��WKH�GDWD�ILHOG�LV�LQ�D�SDFNDJH�customer.fields��7KH�DUFKLYH�FRQWDLQV�WKH�
IROORZLQJ�ILOHV�

� myNewCustomField.jsb�LV�WKH�-6%�ILOH�IRU�WKLV�FXVWRP�ILHOG�

� myNewCustomField.class�LV�WKH�FODVV�ILOH�IRU�WKLV�FXVWRP�ILHOG�

� myDataObject.class�LV�WKH�FODVV�RI�GDWD�REMHFWV�WKDW�DUH�XVHG�DV�WKH�GDW�ILHOG�YDOXHV�
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� myNewCustomField-EDIT.gif�DQG�myNewCustomField-VIEW.gif��DUH�*,)�
LPDJH�ILOHV�WKDW�DUH�XVHG�DV�LFRQV�WR�UHSUHVHQW�WKH�GDWD�ILHOG�LQ�HGLW�DQG�YLHZ�PRGH�LQ�WKH�
%XLOGHU�

Figure  2-4 Archive file for myNewCustomField

1RWH�WKDW�WKH�DUFKLYH�ILOH��-6%�ILOH��DQG�FXVWRP�ILHOG�FODVV�PXVW�DOO�KDYH�WKH�VDPH�URRW�QDPH��,Q�
WKH�H[DPSOH�VKRZQ�LQ�)LJXUH������WKLV�QDPH�LV�myNewCustomField�

$V�\RX�FUHDWH�WKH�DUFKLYH��FKHFN�WKDW�WKH�GLUHFWRU\�VWUXFWXUH�UHIOHFWV�WKH�SDFNDJH�VWUXFWXUH�RI�
WKH�FODVV��)RU�H[DPSOH��LI�WKH�FODVV�ILOHV�DUH�LQ�WKH�SDFNDJH�customer.fields��WKH�FODVV�ILOHV�
PXVW�EH�LQ�WKH�GLUHFWRU\�customer/fields��DV�VKRZQ�LQ�)LJXUH������7KH�-6%�ILOH�PXVW�EH�DW�
WKH�VDPH�OHYHO�DV�WKH�FODVV�ILOHV�

Adding a Custom Field to an Application
$IWHU�\RX�SDFNDJH�D�FXVWRP�ILHOG�DV�DQ�DUFKLYH�ILOH��\RX�FDQ�DGG�WKH�ILHOG�LQ�3URFHVV�%XLOGHU��DV�
GHVFULEHG�LQ�´$GGLQJ�D�&XVWRP�)LHOG�WR�DQ�$SSOLFDWLRQµ�RQ�SDJH ����

NOTE :KHQ�\RX�XVH�WKH�jar�FRPPDQG�WR�FUHDWH�DQ�DUFKLYH��D�ILOH�QDPHG�
manifest.mf�LV�DXWRPDWLFDOO\�FUHDWHG�E\�GHIDXOW��7KLV�ILOH�FRQWDLQV�
LQIRUPDWLRQ�DERXW�WKH�RWKHU�ILOHV�ZLWKLQ�WKH�DUFKLYH��7KH�manifest.mf�ILOH�
KDV�QR�HIIHFW�RQ�WKH�FXVWRP�ILHOG�
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7KH�VSHFLILF�VWHSV�IRU�DGGLQJ�D�FXVWRP�ILHOG�DUH�DV�IROORZV�

1. )URP�WKH�,QVHUW�PHQX��FKRRVH�'DWD�)LHOG��

2. ,Q�WKH�´&UHDWH�D�1HZ�'DWD�)LHOGµ�GLDORJ�ER[�FOLFN�$GG�1HZ�&ODVV��$Q�H[DPSOH�LV�VKRZQ�
LQ�)LJXUH�����

Figure  2-5 Creating a data field from a new class 

3. ,Q�WKH�´6HOHFW�WKH�ILHOG�-$5�3DFNDJHµ�GLDORJ�ER[��VHOHFW�WKH�DUFKLYH�WKDW�UHSUHVHQWV�\RXU�
FXVWRP�ILHOG�FODVV��WKHQ�FOLFN�2SHQ��$Q�H[DPSOH�LV�VKRZQ�LQ�)LJXUH�����
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Figure  2-6 Selecting the archive that represents a custom field class 

4. ,Q�WKH�1DPH�ILHOG��HQWHU�WKH�QDPH�RI�WKH�QHZ�ILHOG�

5. $GG�WKH�ILHOG�WR�WKH�'DWD�'LFWLRQDU\�LQ�HLWKHU�RI�WZR�ZD\V�

❍ Click Add to add the field without setting its properties first. The dialog 
box remains open, and you can add more items.

❍ Click Add & Define to add the field and set its properties immediately. The 
Inspector window appears for the data field you added, as shown in 
Figure 2-7
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Figure  2-7 Setting properties for the new custom field 

6. 6HW�WKH�SURSHUWLHV�DQG�FORVH�WKH�ZLQGRZ�ZKHQ�\RX�DUH�GRQH�

7KH�QHZ�GDWD�ILHOG��ZLWK�WKH�SURSHUWLHV�\RX�GHILQHG��QRZ�DSSHDUV�LQ�WKH�'DWD�'LFWLRQDU\�IROGHU�
LQ�WKH�DSSOLFDWLRQ�WUHH�YLHZ��<RX�FDQ�QRZ�XVH�WKH�GDWD�ILHOG�DV�\RX�ZRXOG�XVH�D�W\SLFDO�GDWD�ILHOG�
LQ�3URFHVV�%XLOGHU�

Example Custom Data Field
7KH�$GYDQFHG2IILFH6HWXS�VDPSOH�DSSOLFDWLRQ�WKDW�VKLSV�ZLWK�WKH�3URFHVV�%XLOGHU�LQFOXGHV�DQ�
H[DPSOH�RI�D�FXVWRP�GDWD�ILHOG��

7KH�DGYDQFHG�RIILFH�VHWXS�DSSOLFDWLRQ�XVHV�D�FXVWRP�GDWD�ILHOG�FDOOHG�GI&RPSXWHU&KRLFH�WKDW�
SUHVHQWV�D�SRS�XS�PHQX�RI�FRPSXWHUV�WKDW�FDQ�EH�RUGHUHG�IRU�D�QHZ�HPSOR\HH��DV�VKRZQ�LQ�
)LJXUH������7KLV�GDWD�ILHOG�G\QDPLFDOO\�JHQHUDWHV�WKH�OLVW�RI�FRPSXWHUV�HYHU\�WLPH�LW�LV�GLVSOD\HG�
LQ�HGLW�PRGH��,W�JHWV�WKH�OLVW�E\�UHDGLQJ�DQ�;0/�ILOH�FRQWDLQLQJ�WKH�FKRLFHV��:KHQHYHU�WKH�
FRPSDQ\·V�OLVW�RI�DSSURYHG�FRPSXWHUV�FKDQJHV��DOO�WKH�DGPLQLVWUDWRU�QHHGV�WR�GR�LV�WR�FKDQJH�
WKH�OLVW�LQ�WKH�;0/�ILOH����WKHUH·V�QR�QHHG�WR�UHGHSOR\�WKH�3URFHVV�0DQDJHU�DSSOLFDWLRQ�

Figure  2-8 Pop-up menu of computers
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)RU�IXOO�GHWDLOV�RI�WKLV�FXVWRP�GDWD�ILHOG��VHH�Chapter 3, “Advanced Office Setup 
Application�µ

Development Hints and Tips
7KLV�VHFWLRQ�JLYHV�VRPH�KLQWV�DQG�WLSV�IRU�GHYHORSLQJ�DQG�GHEXJJLQJ�FXVWRP�ILHOGV�

� $YRLG�1RQ�GHIDXOW�&RQVWUXFWRUV

� $YRLG�,QVWDQFH�'DWD

� 8VH�(QWLW\�.H\V

� 'HSOR\�WKH�&XVWRP�)LHOG�WR�7HVW�,W

� 'HYHORS�DQG�7HVW�RQ�D�6HUYHU�:KHUH�3URFHVV�0DQDJHU�LV�,QVWDOOHG

� 8VH�2QH�,PSOHPHQWDWLRQ�RI�D�-DYD�&ODVV�3HU�6HUYHU

� 'HEXJJLQJ�+LQWV

Avoid Non-default Constructors
,Q�FODVVHV�WKDW�H[WHQG�BasicCustomField��GR�QRW�GHILQH�QRQ�GHIDXOW�FRQVWUXFWRUV��PHDQLQJ�
FRQVWUXFWRUV�ZLWK�QRQ�]HUR�DUJXPHQWV���3URFHVV�0DQDJHU�KDV�QR�SULRU�DZDUHQHVV�RI�
QRQ�GHIDXOW�FRQVWUXFWRUV�DQG�WKHUHIRUH�FDQQRW�FDOO�WKHP��7KXV�LI�\RX�GHILQH�QRQ�GHIDXOW�
FRQVWUXFWRUV��\RXU�FODVV�PD\�HQFRXQWHU�SUREOHPV�GXULQJ�ORDGLQJ��
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Avoid Instance Data
&XVWRP�ILHOGV��OLNH�FXVWRP�DFWLYLWLHV��DUH�VWDWHOHVV�HQWLWLHV��In effect, there is only one copy 
of each occurrence of a custom data field per application. All the process instances 
in an application effectively share the same custom data field instance for each 
occurrence of the custom data field class in the application. Because of this, it’s 
recommended that you avoid using instance data in a class that implements a 
custom data field. If you can’t avoid using instance data, be sure to synchronize the 
data. With unsynchronized data, a variable set during one request might not exist 
for the next request.

)RU�H[DPSOH��FRQVLGHU�D�FXVWRP�GDWD�ILHOG�FODVV�FDOOHG�DynamicList�WKDW�G\QDPLFDOO\�
JHQHUDWHV�D�OLVW�RI�WKLQJV��VXFK�DV�FRPSXWHUV���GLVSOD\V�WKH�OLVW�DV�D�6(/(&7�PHQX�LQ�+70/�
DQG�VWRUHV�WKH�VHOHFWHG�LWHP�LQ�D�WH[W�ILOH�

6XSSRVH�WKH�FXVWRP�GDWD�ILHOG�HUURQHRXVO\�XVHV�DQ�LQVWDQFH�YDULDEOH�WR�NHHS�WUDFN�RI�WKH�ILOH�
QDPH�ZKHUH�WKH�YDOXH�LV�VWRUHG��DV�VKRZQ�LQ�WKH�IROORZLQJ�FRGH�

// This is the WRONG way to track the name of the file
// where data field values are stored!!

public class UpdatableList extends BasicCustomField implements 
IPresentationElement ,IDataElement
{

// The name of the file where the value is saved
public String thisFile;

protected void loadDataElementProperties(Hashtable entry ) 
throws Exception 
{
    
    // Generate the file name
    thisFile = generateFileName();
}
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6XSSRVH�&DURO�VWDUWV�D�SURFHVV�LQVWDQFH�WKDW�XVHV�WKH�ChooseComputer�GDWD�ILHOG��ZKLFK�LV�DQ�
LQVWDQFH�RI�WKLV�GDWD�ILHOG�FODVV��7KH�loadDataElementProperties()�PHWKRG�VHWV�WKH�
YDOXH�RI�WKH�thisFile�YDULDEOH�WR�CarolsValue.txt��6KH�FKRRVHV�DQ�+3�ODSWRS�FRPSXWHU��
+HU�store()�PHWKRG�VWRUHV�WKH�YDOXH�LQ�WKH�ILOH�

/DWHU��$OLFH�VWDUWV�D�SURFHVV�LQVWDQFH��7KH�loadDataElementProperties()�PHWKRG�VHWV�
WKH�YDOXH�RI�thisFile�WR�AlicesValue.txt��$OLFH�FKRRVHV�D�&RPSDT�3UR�FRPSXWHU��
ZKLFK�LV�VDYHG�WR�WKH�ILOH�AlicesValue.txt�

&DURO·V�SURFHVV�LQVWDQFH�UHDFKHV�D�ZRUN�LWHP�ZKHUH�WKH�ChooseComputer�GDWD�ILHOG�LV�
GLVSOD\HG�DJDLQ��SHUKDSV�WR�FRQILUP�WKH�FKRLFH�RI�FRPSXWHU��7KLV�WLPH��ZKHQ�WKH�load()�
PHWKRG�LV�LQYRNHG�E\�WKH�display()��LW�UHDGV�WKH�YDOXH�IURP�thisFile��ZKLFK�LV�QRZ�
AlicesValue.txt��7KXV�WKH�GDWD�ILHOG�GLVSOD\V�$OLFH·V�FKRLFH��QRW�&DURO·V��ZKLFK�GRHV�QRW�
SOHDVH�&DURO�DW�DOO�

public void store(IProcessInstance pi) throws Exception
{

// Store the value 
thisValue = pi.getData(getName());

storeItNow (thisValue, thisFile);
...

}

public void display(IProcessInstance pi, IHTMLPage html, 
int displayMode, String displayFormat ) throws Exception 

{
String selectedOption = pi.getData(getName());
// code to display the selected option
...

}

public void load(IProcessInstance pi) throws Exception
{

 // Get value out of the file 
thisValue = readDataFromFile (thisFile);
return thisValue;

}
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)RU�DQ�H[DPSOH�RI�WKH�FRUUHFW�ZD\�WR�UHFRUG�WKH�QDPHV�RI�ILOHV�ZKHUH�GDWD�ILHOG�YDOXHV�DUH�
VWRUHG��VHH�Chapter 3, “Advanced Office Setup Application��IRU�D�GLVFXVVLRQ�RI�WKH�
H[DPSOH�GDWD�ILHOG�FODVV��updatableList��WKDW�LV�DYDLODEOH�LQ�WKH�$GYDQFHG2IILFH6HWXS�
DSSOLFDWLRQ�

,W�LV�2.��KRZHYHU��WR�XVH�LQVWDQFH�YDULDEOHV�WR�VWRUH�UHDG�RQO\�LQIRUPDWLRQ�WKDW�LV�FRPPRQ�
DFURVV�DOO�SURFHVV�LQVWDQFHV��VXFK�DV�WKH�QDPH�RI�WKH�H[WHUQDO�GDWDEDVH�RU�ILOH�ZKHUH�WKH�GDWD�LV�
VWRUHG��)RU�H[DPSOH��WKH�FXVWRP�GDWD�ILHOG�GLVFXVVHG�SUHYLRXVO\�PLJKW�XVH�D�JOREDO�YDULDEOH�WR�
UHFRUG�WKH�ILOH�QDPH�RI�DQ�;0/�ILOH�WKDW�FRQWDLQV�WKH�FKRLFHV�WR�EH�GLVSOD\HG�LQ�WKH�6(/(&7�
OLVW��IRU�H[DPSOH��,%0�7KLQN3DG��$SSOH�L0DF��6XQ�6RODULV�ZRUNVWDWLRQ�DQG�VR�RQ����7KHVH�
FKRLFHV�GR�QRW�FKDQJH�IURP�HPSOR\HH�WR�HPSOR\HH��VR�LW�LV�2.�WR�VWRUH�WKH�QDPH�RI�WKH�ILOH�
FRQWDLQLQJ�WKH�FKRLFHV�DV�DQ�LQVWDQFH�YDULDEOH���1RWH�WKDW�WKH�ILOH�QDPH�FRQWDLQLQJ�WKH�VHOHFWHG�
FKRLFH�GRHV�YDU\�IURP�SURFHVV�LQVWDQFH�WR�SURFHVV�LQVWDQFH��ZKHUHDV�WKH�RQH�FRQWDLQLQJ�WKH�
FKRLFHV�IRU�WKH�PHQX�GRHV�QRW�YDU\�IURP�SURFHVV�LQVWDQFH�WR�SURFHVV�LQVWDQFH��

$Q�DSSOLFDWLRQ�FDQ�FRQWDLQ�PXOWLSOH�RFFXUUHQFHV�RI�D�FXVWRP�GDWD�ILHOG�FODVV��)RU�H[DPSOH��DQ�
DSSOLFDWLRQ�PLJKW�KDYH�FXVWRP�GDWD�ILHOGV�FDOOHG�ComputerChoices�DQG�ChairChoices��
WKDW�DUH�ERWK�LQVWDQFHV�RI�WKH�DynamicList�FODVV��:KHQ�WKH�DSSOLFDWLRQ�LV�UXQQLQJ��WKHVH�WZR�
ILHOGV�RSHUDWH�FRPSOHWHO\�LQGHSHQGHQWO\��,I�WKH�ILHOGV�XVH�LQVWDQFH�GDWD��WKDW�GDWD�ZRXOG�QRW�EH�
VKDUHG�EHWZHHQ�WKHP��)RU�H[DPSOH��LI�WKH�GDWD�ILHOGV�XVH�DQ�LQVWDQFH�YDULDEOH�FDOOHG�
myChoicesFileName��WKH�ComputerChoices�GDWD�ILHOG�FRXOG�VHW�LW�WR�
computerChoices.xml�ZKLOH�WKH�ChairChoices�ILHOG�FRXOG�VHW�LW�WR�
chairChoices.xml��DQG�WKHUH�ZRXOG�EH�QR�FRQIXVLRQ�EHWZHHQ�WKH�WZR�

Use Entity Keys
:KHQ�D�FXVWRP�ILHOG�ORDGV�GDWD�IURP�DQ�H[WHUQDO�GDWD�VRXUFH��WKH�FXVWRP�ILHOG�PLJKW�QHHG�D�NH\�
WR�LGHQWLI\�WKH�GDWD�LW�LV�ORRNLQJ�IRU��7KLV�NH\��NQRZQ�DV�DQ�HQWLW\�NH\��FDQ�EH�VWRUHG�ZLWK�WKH�
SURFHVV�LQVWDQFH�

7R�ZRUN�ZLWK�HQWLW\�NH\V��XVH�WKH�IROORZLQJ�WZR�PHWKRGV�RQ�WKH�IProcessInstance�
LQWHUIDFH�

� getEntityKey(fieldName)

7KLV�FDOO�UHWXUQV�WKH�NH\�IRU�WKH�FXVWRP�ILHOG�ZKRVH�QDPH�LV�ILHOG1DPH��

� setEntityKey(fieldName, key)

6SHFLILHV�key�DV�WKH�NH\�IRU�WKH�FXVWRP�ILHOG�ZKRVH�QDPH�LV�fieldName�
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Deploy the Custom Field to Test It
7R�WHVW�DQG�GHEXJ�D�FXVWRP�GDWD�ILHOG��\RX�QHHG�WR�LPSRUW�LW�LQWR�D�3URFHVV�0DQDJHU�DSSOLFDWLRQ�
LQ�WKH�%XLOGHU��GHSOR\�WKH�DSSOLFDWLRQ�DQG�WKHQ�WHVW�LW��'XULQJ�WKH�GHYHORSPHQW�SURFHVV��\RX�ZLOO�
PDNH�FKDQJHV�WR�\RXU�-DYD�VRXUFH�ILOHV�DQG�UHFRPSLOH�WKH�FODVVHV��:KHWKHU�\RX�QHHG�WR�
UHGHSOR\�\RXU�DSSOLFDWLRQ�RU�QRW�GHSHQGV�RQ�ZKHUH�3URFHVV�0DQDJHU�LV�UXQQLQJ�

,I�3URFHVV�0DQDJHU�HQJLQH�LV�UXQQLQJ�RQ�WKH�VDPH�FRPSXWHU�ZKHUH�\RX�GR�\RXU�-DYD�
GHYHORSPHQW�ZRUN��\RX�GR�QRW�QHHG�WR�UHGHSOR\�WKH�DSSOLFDWLRQ�IURP�WKH�%XLOGHU�EXW�\RX�GR�
QHHG�WR�UHVWDUW�WKH�$SSOLFDWLRQ�6HUYHU��DW�OHDVW�WKH�.-6�FRPSRQHQW��6HH�WKH�QH[W�VHFWLRQ�IRU�
PRUH�GHWDLOV�

,I�WKH�3URFHVV�0DQDJHU�HQJLQH�LV�UXQQLQJ�RQ�D�UHPRWH�FRPSXWHU��\RX�QHHG�WR�UHGHSOR\�WKH�
DSSOLFDWLRQ�HDFK�WLPH�\RX�PDNH�FKDQJHV�WR�WKH�-DYD�FODVVHV�IRU�WKH�FXVWRP�GDWD�ILHOG��%HIRUH�
UHGHSOR\LQJ��PDNH�VXUH�WKH�FKDQJHV�KDYH�EHHQ�FRSLHG�LQWR�WKH�DSSURSULDWH�SODFHV��DV�GLVFXVVHG�
QH[W��LQ�WKH�Applications�IROGHU�KLHUDUFK\�

:KHQ�\RX�XVH�WKH�%XLOGHU�WR�EULQJ�D�]LS�RU�MDU�ILOH�IRU�D�FXVWRP�GDWD�ILHOG�LQWR�D�3URFHVV�
0DQDJHU�DSSOLFDWLRQ��WKH�%XLOGHU�XQ]LSV�WKH�]LS�RU�MDU�ILOH�DQG�WKHQ�FUHDWHV�WKH�IROGHUV�QHHGHG�
IRU�WKH�SDFNDJH�VWUXFWXUH�IRU�WKH�FXVWRP�GDWD�ILHOG��)RU�H[DPSOH��LI�WKH�DSSOLFDWLRQ�QDPH�LV�
myApp�DQG�WKH�FXVWRP�GDWD�ILHOG�LV�LQ�WKH�SDFNDJH�custom.fields.new��WKH�%XLOGHU�FUHDWHV�
D�IROGHU�FDOOHG�new�LQ�D�IROGHU�FDOOHG�fields�LQ�D�IROGHU�FDOOHG�custom�LQ�WKH�myApp�IROGHU�LQ�
WKH�Applications�GLUHFWRU\��DV�LOOXVWUDWHG�LQ�WKH�IROORZLQJ�LPDJH�

7KH�%XLOGHU�SODFHV�WKH�XQ]LSSHG�ILOHV�LQWR�WKH�DSSURSULDWH�IROGHUV��IRU�H[DPSOH��LW�SODFHV�WKH�
-6%�DQG�-DYD�FODVV�ILOH�IRU�WKH�GDWD�ILHOG�LQ�WKH�new�IROGHU��

$IWHU�PDNLQJ�FKDQJHV�WR�WKH�-DYD�ILOHV��FRS\�WKH�FRPSLOHG�FODVV�ILOHV�LQWR�WKH�DSSURSULDWH�IROGHU�
EHQHDWK�WKH�$SSOLFDWLRQV�GLUHFWRU\��,I�\RX�PDNH�FKDQJHV�WR�WKH�-6%�ILOH��PDNH�VXUH�WKH�FKDQJHV�
DUH�DOVR�FRSLHG�WR�WKH�DSSURSULDWH�IROGHU�EHQHDWK�WKH�$SSOLFDWLRQV�GLUHFWRU\�

7R�WHVW�WKH�FKDQJHV��UHGHSOR\�WKH�DSSOLFDWLRQ�

:KHQ�\RX·UH�GRQH�PDNLQJ�FKDQJHV��PDNH�D�QHZ�]LS�RU�MDU�ILOH�VR�WKDW�WKH�ILQLVKHG�GDWD�ILHOG�FDQ�
EH�LPSRUWHG�LQWR�RWKHU�3URFHVV�0DQDJHU�DSSOLFDWLRQV�
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Develop and Test on a Server Where Process 
Manager is Installed
,I�\RXU�VHUYHU�LV�RQ�\RXU�GHYHORSPHQW�PDFKLQH��\RX�FDQ�GHYHORS�DQG�WHVW�\RXU�FXVWRP�ILHOG�
ZLWKRXW�UHGSOR\LQJ�DIWHU�HDFK�PRGLILFDWLRQ��

1. 7R�VWDUW�ZLWK��GHYHORS�DQG�FRPSLOH�\RXU�-DYD�FODVVHV�LQ�\RXU�SUHIHUUHG�-DYD�GHYHORSPHQW�
HQYLURQPHQW��

2. &UHDWH�WKH�-$5�ILOH��LPSRUW�LW�LQWR�WKH�3URFHVV�%XLOGHU��DQG�WKHQ�EXLOG�DQG�GHSOR\�DQ�
DSSOLFDWLRQ�WKDW�XVHV�WKH�FXVWRP�ILHOG�

3. :KHQ�\RX�QHHG�WR�PDNH�FKDQJHV�WR�WKH�-DYD�ILOH�WKDW�GHILQHV�WKH�FXVWRP�GDWD�ILHOG��HGLW�
DQG�FRPSLOH�\RXU�-DYD�FODVVHV�LQ�\RXU�SUHIHUUHG�-DYD�GHYHORSPHQW�HQYLURQPHQW�DV�EHIRUH�

4. ,I�\RXU�RXWSXW�GLUHFWRU\�LV�QRW�LQ�WKH�FODVVSDWK�IRU�WKH�3URFHVV�0DQDJHU�HQJLQH�
�%30&/$663$7+����FRS\�WKH�FODVV�ILOH�LQWR�WKH�3URFHVV�0DQDJHU�FODVVSDWK��

5. 5HVWDUW�WKH�NMV�RQ�WKH�$SSOLFDWLRQ�6HUYHU�WR�XSGDWH�\RXU�GHSOR\HG�DSSOLFDWLRQV�WR�XVH�WKH�
QHZO\�FRPSLOHG�GDWD�ILHOG�FODVV���)RU�LQIRUPDWLRQ�RQ�UHVWDUWLQJ�WKH�NMV��VHH�WKH�VHFWLRQ�
´3ULQW�'HEXJJLQJ�,QIRUPDWLRQ�µ�

1HZ�DQG�H[LVWLQJ�SURFHVV�LQVWDQFHV�ZLOO�XVH�WKH�QHZ�GHILQLWLRQ�IRU�WKH�FXVWRP�GDWD�ILHOG�

6. :KHQ�\RX�KDYH�FRPSOHWHO\�ILQLVKHG�GHEXJJLQJ�\RXU�FXVWRP�ILHOG��FUHDWH�D�QHZ�MDU�ILOH�IRU�
LPSRUWLQJ�LQWR�WKH�3URFHVV�%XLOGHU��

Use One Implementation of a Java Class Per 
Server
:KHQ�DQ�DSSOLFDWLRQ�LV�GHSOR\HG��WKH�-DYD�FODVVHV�LW�XVHV�DUH�GHSOR\HG�WR�WKH�DSSURSULDWH�IROGHU�
LQ�WKH�FODVV�SDWK�RQ�WKH�HQJLQH��7KLV�FODVV�SDWK�LV�VKDUHG�E\�DOO�DSSOLFDWLRQV�UXQQLQJ�RQ�WKH�
HQJLQH��(YHU\�DSSOLFDWLRQ�WKDW�XVHV�D�SDUWLFXODU�-DYD�FODVV�XVHV�WKH�VDPH�LPSOHPHQWDWLRQ�RI�WKDW�FODVV��
)RU�H[DPSOH��VXSSRVH�DSSOLFDWLRQ�$�DQG�DSSOLFDWLRQ�%�ERWK�XVH�D�-DYD�FODVV�SharedClass1��
:KHQ�DSSOLFDWLRQ�$�LV�GHSOR\HG��LWV�YHUVLRQ�RI�SharedClass1�LV�GHSOR\HG�WR�WKH�FODVV�SDWK��
:KHQ�DSSOLFDWLRQ�%�LV�GHSOR\HG��LWV�YHUVLRQ�RI�SharedClass1�LV�GHSOR\HG�WR�WKH�FODVV�SDWK��
RYHUZULWLQJ�WKH�LPSOHPHQWDWLRQ�GHSOR\HG�SUHYLRXVO\�E\�DSSOLFDWLRQ�$�

7KXV�LI�PXOWLSOH�DSSOLFDWLRQV�UXQQLQJ�RQ�D�3URFHVV�0DQDJHU�HQJLQH�XVH�WKH�VDPH�FXVWRP�GDWD�
ILHOG��WKH\�VKRXOG�DOO�XVH�H[DFWO\�WKH�VDPH�LPSOHPHQWDWLRQ�RI�WKH�FXVWRP�GDWD�ILHOG��VLQFH�HDFK�
WLPH�WKH�FXVWRP�GDWD�ILHOG�LV�GHSOR\HG�WR�WKH�HQJLQH��LW�RYHUZULWHV�WKH�SUHYLRXV�LPSOHPHQWDWLRQ�

,I�\RX�ZDQW�PXOWLSOH�DSSOLFDWLRQV�WR�XVH�D�FXVWRP�GDWD�ILHOG�WKDW�LV�EDVLFDOO\�WKH�VDPH�EXW�GLIIHUV�
VOLJKWO\�IURP�DSSOLFDWLRQ�WR�DSSOLFDWLRQ��PDNH�VXUH�WKDW�WKH�QDPH�RI�WKH�GDWD�ILHOG�-DYD�FODVV�LV�
GLIIHUHQW�LQ�HDFK�DSSOLFDWLRQ�
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Debugging Hints
� 3ULQW�'HEXJJLQJ�,QIRUPDWLRQ

� 6HQG�(UURU�0HVVDJHV�WR�WKH�3URFHVV�0DQDJHU�/RJV

� (UURUV�LQ�VWRUH��

Print Debugging Information
7R�JHW�GHEXJJLQJ�LQIRUPDWLRQ��\RXU�-DYD�PHWKRGV�FDQ�XVH�
System.out.println("Helpful debugging info goes here")�WR�GLVSOD\�
GHEXJJLQJ�LQIRUPDWLRQ�LQ�WKH�NMV�FRQVROH�RQ�WKH�$SSOLFDWLRQ�6HUYHU�LI�\RX�VWDUW�LW�IURP�D�'26�
FRPPDQG�SURPSW�

1RWH��7R�UXQ�WKH�$SSOLFDWLRQ�6HUYHU�IURP�WKH�FRPPDQG�OLQH��XVH�WKH�LQWHUIDFH�WR�VWRS�WKH�
DSSOLFDWLRQ�VHUYHU��7KHQ�RSHQ�D�FRPPDQG�SURPSW�DQG�W\SH�kxs��:KHQ�WKH�N[V�SURFHVV�EORFNV��
W\SH�kjs�LQ�DQRWKHU�FRPPDQG�SURPSW�WR�VWDUW�WKH�NMV�

Send Error Messages to the Process Manager Logs
<RX�FDQ�DOVR�ORJ�GHEXJJLQJ�LQIRUPDWLRQ�WR�WKH�3URFHVV�0DQDJHU�ORJV�E\�XVLQJ�WKH�log()�
PHWKRG�RQ�WKH�,30&OXVWHU�EHDQ�RU�WKH�log()�PHWKRG�RQ�WKH�,30$SSOLFDWLRQ�EHDQ��8VH�WKH�
getPMApplication()�PHWKRG�RI�BasicCustomField�WR�JHW�WKH�,30$SSOLFDWLRQ�

)RU�H[DPSOH�

IPMApplication myapp = getPMApplication();

myapp.log(IPMApplication.LOG_INFORMATION, "log info here", null);

<RX�FDQ�YLHZ�WKH�ORJV�LQ�WKH�3URFHVV�$GPLQLVWUDWRU�DW�
http://yourPMserver:port#/Administrator.apm�

Errors in store() 
,I�WKH�store()�PHWKRG�KDV�D�SUREOHP��LW�PLJKW�UHVXOW�LQ�store()�EHLQJ�LQYRNHG�WZLFH�ZKLOH�
WKH�V\VWHP�WULHV�WR�UHVWRUH�WKH�SURFHVV�LQVWDQFH�WR�LWV�SUHYLRXV�VWDWH��7KXV�LI�\RX�KDYH�SULQW�
VWDWHPHQWV�WKDW�UHFRUG�HQWU\�LQWR�DQG�H[LW�IURP�store()��DQG�\RX�VHH�WKDW�store()�LV�
LQYRNHG�WZLFH�RU�VHHPV�WR�EH�HQWHUHG�UHFXUVLYHO\��RU�\RX�VHH�load()�EHLQJ�FDOOHG�IURP�LQVLGH�
store()�ZKHQ�getData()�LV�FDOOHG��WKLV�LV�DQ�LQGLFDWLRQ�WKDW�WKHUH�PLJKW�EH�D�SUREOHP�ZLWK�
WKH�GHILQLWLRQ�RI�\RXU�store()�PHWKRG��
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Class Reference
7KH�UHPDLQGHU�RI�WKLV�FKDSWHU�SURYLGHV�D�FODVV�DQG�PHWKRG�UHIHUHQFH�IRU�WKH�FODVVHV�QHHGHG�IRU�
LPSOHPHQWLQJ�D�FXVWRP�GDWD�ILHOG��7KH�FODVVHV�DUH�

� %DVLF&XVWRP)LHOG

� ,305HTXHVW

6HYHUDO�PHWKRGV�RQ�WKHVH�FODVVHV�WDNH�DQ�IProcessInstance�REMHFW�DV�DQ�LQSXW�DUJXPHQW��
7KLV�FODVV�KDV�PHWKRGV�IRU�LQWHUDFWLQJ�ZLWK�WKH�SURFHVV�LQVWDQFH��VXFK�DV�JHWWLQJ�WKH�YDOXHV�RI�
RWKHU�GDWD�ILHOGV��JHWWLQJ�WKH�FUHDWLRQ�GDWH�DQG�ILQGLQJ�RXW�ZKR�FUHDWHG�WKH�SURFHVV�LQVWDQFH��
)RU�GHWDLOV�RI�WKH�PHWKRGV�\RX�FDQ�XVH�WR�ZRUN�ZLWK�SURFHVV�LQVWDQFHV��VHH�WKH�VHFWLRQ�
,3URFHVV,QVWDQFH�LQ�&KDSWHU����´:RUNLQJ�ZLWK�$SSOLFDWLRQV��3URFHVV�,QVWDQFHV�DQG�:RUN�
,WHPV�µ

BasicCustomField
7KLV�FODVV�LV�WKH�VXSHUFODVV�IRU�DOO�FXVWRP�GDWD�ILHOGV��7R�GHILQH�D�FXVWRP�GDWD�ILHOG��FUHDWH�D�
VXEFODVV�RI�%DVLF&XVWRP)LHOG��

7KH�%DVLF&XVWRP)LHOG�FODVV�SURYLGHV�PHWKRGV�WKDW�HQDEOH�3URFHVV�0DQDJHU�WR�WUHDW�\RXU�
FXVWRP�ILHOG�MXVW�OLNH�DQ\�RWKHU�GDWD�ILHOG��0RVW�RI�WKH�PHWKRGV�LQ�%DVLF&XVWRP)LHOG�DUH�
SUHGHILQHG�DQG�DUH�XVHG�LQWHUQDOO\�E\�3URFHVV�0DQDJHU��+RZHYHU��\RX�QHHG�WR�SURYLGH�D�
GHILQLWLRQ�IRU�WKH�IROORZLQJ�PHWKRGV�LQ�\RXU�FXVWRP�GDWD�ILHOG�FODVV�

� archive()

� create()

� display()

� load()

import com.netscape.pm.model.BasicCustomField; 

public class myCustomField 
extends BasicCustomField 

{ 
... 

}
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� loadDataElementProperties()

� store()

� update()

%DVLF&XVWRP)LHOG�DOVR�LPSOHPHQWV�WKH�getPMApplication()�PHWKRG�WKDW�UHWXUQV�WKH�
,30$SSOLFDWLRQ�WKDW�FRQWDLQV�WKH�ILHOG��7ZR�RWKHU�PHWKRGV�LPSOHPHQWHG�E\�
%DVLF&XVWRP)LHOG�DUH�getName()�DQG�getPrettyName() ZKLFK�DUH�VSHFLILHG�E\�WKH�
LQWHUIDFH�IPMElement���<RXU�FXVWRP�GDWD�ILHOG�FDQ�XVH�WKHVH�PHWKRGV�WR�JHW�WKH�QDPH�RI�WKH�
ILHOG�LWVHOI��

• getName() 

• getPMApplication()

• getPrettyName()

archive()
Summary. :ULWHV�WKH�GDWD�DVVRFLDWHG�ZLWK�WKH�FXVWRP�ILHOG�WR�DQ�RXWSXW�VWUHDP��:KHQ�\RX�
FUHDWH�D�FXVWRP�GDWD�ILHOG��\RX�VKRXOG�GHILQH�WKLV�PHWKRG�LI�\RX�ZDQW�\RXU�GDWD�ILHOG�WR�EH�
DUFKLYDEOH��7KLV�PHWKRG�LV�VSHFLILHG�E\�WKH�,'DWD(OHPHQW�LQWHUIDFH�

Syntax.

public void archive (IProcessInstance pi,OutputStream os) throws 
Exception

Arguments.

Return Value. 1RQH�

Description. :KHQ�DQ�DUFKLYH�RSHUDWLRQ�LV�LQLWLDWHG�IURP�WKH�DGPLQLVWUDWLRQ�SDJHV��WKH�GDWD�
HOHPHQWV�DVVRFLDWHG�ZLWK�WKH�SURFHVV�LQVWDQFH�ZULWH�WKHLU�GDWD�YDOXHV�WR�DQ�RXWSXW�VWUHDP��
%XLOW�LQ�GDWD�HOHPHQWV�DUFKLYH�WKHPVHOYHV��VLPSO\�E\�ZULWLQJ�WKHLU�YDOXHV�RXW�DV�E\WHV��%\�
FRQWUDVW��\RX�FDQ�GHWHUPLQH�KRZ�FXVWRP�ILHOGV�ZULWH�WKHLU�GDWD�WR�DQ�RXWSXW�VWUHDP��)RU�
H[DPSOH��\RX�FDQ�VWUHDP�E\WHV�RU�HQFDSVXODWH�WKH�YDOXHV�LQ�;0/��

,I�D�FDOO�WR�WKLV�PHWKRG�IDLOV��\RX�FDQ�WKURZ�D�java.lang.Exception �DW�DQ\�WLPH�WR�VLJQDO�DQ�
HUURU��7KH�HUURU�PHVVDJH�ZLOO�EH�GLVSOD\HG�WR�WKH�DGPLQLVWUDWRU�

• pi Object representing the process instance.

• os The output stream to write the data to.
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)RU�PRUH�LQIRUPDWLRQ�DERXW�WKLV�PHWKRG��VHH�WKH�VHFWLRQ�´archive()�µ

create()
Summary. ,QLWLDOL]HV�D�QHZO\�FUHDWHG�SURFHVV�LQVWDQFH�ZLWK�D�GHIDXOW�YDOXH�IRU�WKH�FXVWRP�
ILHOG��:KHQ�\RX�FUHDWH�D�FXVWRP�GDWD�ILHOG��\RX�PXVW�LPSOHPHQW�WKLV�PHWKRG�LI�\RX�ZDQW�\RXU�
FXVWRP�GDWD�ILHOG�WR�KDYH�D�GHIDXOW�YDOXH�LQ�FDVHV�ZKHUH�LW�GRHV�QRW�DSSHDU�RQ�DQ�HQWU\�SRLQW�
IRUP��7KLV�PHWKRG�LV�GHILQHG�E\�WKH�,'DWD(OHPHQW�LQWHUIDFH�

Syntax.

public void create( IProcessInstance pi) throws Exception

Arguments.

Return Value. 1RQH�

Description. 0RVW�RI�WKH�WLPH��WKH�create() PHWKRG�FUHDWHV�D�GHIDXOW�YDOXH�DQG�VWRUHV�LW�
LQ�WKH�SURFHVV�LQVWDQFH�WKURXJK�D�FDOO�WR�setData()���+RZHYHU��QRW�DOO�FXVWRP�ILHOGV�UHTXLUH�
WKHVH�DFWLRQV��7KLV�GHFLVLRQ�LV�XS�WR�WKH�SURFHVV�GHVLJQHU��

,I�D�GHIDXOW�YDOXH�GRHV�QRW�QHHG�WR�EH�VHW��LW�LV�UHFRPPHQGHG�WKDW�\RX�GR�QRW�LPSOHPHQW�WKH�
create()�PHWKRG��/HDYH�LW�EODQN�LQVWHDG��7KH�store()�PHWKRG�IRU�FXVWRP�ILHOGV�LV�FDOOHG�
RQO\�ZKHQ�setData()�KDV�EHHQ�SHUIRUPHG�RQ�WKH�ILHOG��

7KH�create()�PHWKRG�IRU�DOO�ILHOGV��ZKHWKHU�SUHGHILQHG�RU�FXVWRP�ILHOGV��LV�FDOOHG�ZKHQ�WKH�
XVHU�LQLWLDWHV�D�SURFHVV�LQVWDQFH�IURP�WKH�HQWU\�SRLQW��

,I�D�FDOO�WR�WKLV�PHWKRG�IDLOV��\RX�FDQ�WKURZ�D�java.lang.Exception�DW�DQ\�WLPH�WR�VLJQDO�DQ�
HUURU��7KH�HUURU�PHVVDJH�ZLOO�EH�GLVSOD\HG�WR�WKH�XVHU��DQG�WKH�SURFHVV�LQVWDQFH�ZLOO�QRW�EH�
FUHDWHG�

)RU�PRUH�LQIRUPDWLRQ�DQG�DQ�H[DPSOH��VHH�WKH�VHFWLRQ�´create ()�µ

display()
Summary. 'LVSOD\V�WKH�FXVWRP�GDWD�ILHOG�LQ�WKH�+70/�SDJH��:KHQ�\RX�FUHDWH�D�FXVWRP�GDWD�
ILHOG��\RX�PXVW�LPSOHPHQW�ERWK�YHUVLRQV�RI�WKLV�PHWKRG��7KLV�PHWKRG�LV�VSHFLILHG�LQ�WKH�
,3UHVHQWDWLRQ(OHPHQW�LQWHUIDFH�

• pi Object representing the process instance.
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Syntax 1. 7KLV�YHUVLRQ�GLVSOD\V�WKH�ILHOG�ZKHQ�WKH�XVHU�LV�YLHZLQJ�WKH�HQWU\�SRLQW�IRUP��LQ�
ZKLFK�FDVH�WKH�SURFHVV�LQVWDQFH�GRHV�QRW�\HW�H[LVW�

public void display( IHTMLPage html, int displayMode, String 
displayFormat ) throws Exception

Syntax 2. 7KLV�YHUVLRQ�GLVSOD\V�WKH�ILHOG�LQ�D�ZRUNLWHP�IRUP��LQ�ZKLFK�FDVH�WKH�SURFHVV�
LQVWDQFH�GRHV�H[LVW�

public void display( IProcessInstance pi,IHTMLPage html, int 
displayMode, String displayFormat ) throws Exception

Arguments.

Return Value. 1RQH�

Description. 7KH�YHUVLRQ�RI�display()�VKRZQ�LQ�6\QWD[���ZLOO�EH�FDOOHG�DIWHU�WKH�SURFHVV�
LQVWDQFH�KDV�EHHQ�FUHDWHG��,Q�RWKHU�ZRUGV��LW�LV�FDOOHG�HYHU\ZKHUH�EXW�WKH�HQWU\�SRLQW�QRGH���7KH�
SURFHVV�LQVWDQFH�ZLOO�FRQWDLQ�WKH�GDWD�WKDW�LV�DVVRFLDWHG�ZLWK�\RXU�FXVWRP�ILHOG��\RXU�
LPSOHPHQWDWLRQ�RI�display()�ZLOO�QHHG�WR�IHWFK�WKH�GDWD�REMHFW�YLD�WKH�getData()�PHWKRG�
RI�WKH�SURFHVV�LQVWDQFH�FODVV�EHIRUH�GLVSOD\LQJ�LW�

7KH�displayMode�DQG�displayFormat�DUJXPHQWV�DUH�GHILQHG�E\�WKH�SURFHVV�GHVLJQHU�
WKURXJK�WKH�,QVSHFWRU�ZLQGRZ�

,I�D�FDOO�WR�WKLV�PHWKRG�IDLOV��\RX�FDQ�WKURZ�D�java.lang.Exception�DW�DQ\�WLPH�WR�VLJQDO�DQ�
HUURU��7KH�HUURU�PHVVDJH�ZLOO�EH�GLVSOD\HG�WR�WKH�XVHU�

• pi Object representing the process instance.

• html Object representing the HTML page to be returned to the 
user.

• displayMode Mode that the field should be displaying itself in.  Possible 
values are MODE_EDIT, MODE_VIEW and 
MODE_HIDDEN.

• displayFormat Additional formatting information available to the field.  
This value is specified from the “Display Format” 
property of the Inspector window of the field when it is 
placed in the form. This value is specific to a process 
designer. One possible use is to distinguish between a 
secure viewing mode and a non-secure viewing mode, 
such as for credit card information. In such a case, the 
display format could contain either the value “secure” or 
“not secure.”
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)RU�PRUH�LQIRUPDWLRQ�DERXW�WKLV�PHWKRG��VHH�WKH�VHFWLRQ�´display()�µ

)RU�DQ�H[DPSOH��VHH�WKH�VHFWLRQ�´([DPSOH�GLVSOD\���PHWKRG�µ

getName()
Summary. 5HWXUQV�WKH�QDPH�RI�WKH�FXUUHQW�HOHPHQW��7KLV�PHWKRG�LV�GHILQHG�E\�WKH�
,30(OHPHQW�LQWHUIDFH�

Syntax.

public String getName()

Arguments. 1RQH�

Return Value. $�6WULQJ�REMHFW�UHSUHVHQWLQJ�WKH�QDPH�RI�WKH�FXUUHQW�HOHPHQW�

Description. 7KH�UHWXUQHG�QDPH�LV�XVHG�WR�DFFHVV�WKH�ILHOG·V�SULPDU\�NH\�DQG�GDWD�YDOXH�

Example. 7KH�IROORZLQJ�FRGH�XVHV�getName()�LQVLGH�WKH�create()�PHWKRG�

getPMApplication()
Summary. 5HWXUQV�WKH�,30$SSOLFDWLRQ�IRU�WKH�DSSOLFDWLRQ�FRQWDLQLQJ�WKLV�GDWD�ILHOG�

Syntax.

public String getPMApplication()

Arguments. 1RQH�

Return Value. $Q�,30$SSOLFDWLRQ�EHDQ�UHSUHVHQWLQJ�WKH�DSSOLFDWLRQ�FRQWDLQLQJ�WKLV�GDWD�
ILHOG�

public void create( IProcessInstance pi ) 
throws Exception 

{ 
// Assign a default value for this field. 
// Just an empty shopping cart... 
pi.setData( getName(), new ShoppingCart() ); 

}
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Description. 8VH�WKLV�PHWKRG�WR�JHW�DFFHVV�WR�WKH�DSSOLFDWLRQ�FRQWDLQLQJ�WKH�FXVWRP�GDWD�
ILHOG��,30$SSOLFDWLRQ�KDV�PDQ\�XVHIXO�PHWKRGV�IRU�DFFHVVLQJ�RWKHU�LQIRUPDWLRQ�DERXW�WKH�
DSSOLFDWLRQ

Example. 7KH�IROORZLQJ�FRGH�JHWV�WKH�SDWKQDPH�IRU�WKH�DSSOLFDWLRQ�FRQWDLQLQJ�WKLV�GDWD�ILHOG�

getPrettyName()
Summary. 5HWXUQV�WKH�´SUHWW\�QDPHµ�RI�WKH�FXUUHQW�HOHPHQW��7KLV�PHWKRG�LV�GHILQHG�E\�WKH�
,30(OHPHQW�LQWHUIDFH��

Syntax.

public String getPrettyName()

Arguments. 1RQH�

Return Value. $�6WULQJ�REMHFW�UHSUHVHQWLQJ�WKH�SUHWW\�QDPH�RI�WKH�FXUUHQW�HOHPHQW�

Description. ,Q�SUHYLRXV�UHOHDVHV�RI�3URFHVV�0DQDJHU��HYHU\�HOHPHQW�KDG�D�QDPH�DV�ZHOO�DV�D�
´SUHWW\�QDPH�µ�WKH�GLVSOD\�QDPH�RI�WKH�HOHPHQW��,Q�WKH�FXUUHQW�UHOHDVH��DQ�HOHPHQW·V�SUHWW\�
QDPH�DQG�LWV�QDPH�DUH�HTXLYDOHQW��

load()
Summary. /RDGV�WKH�GDWD�DVVRFLDWHG�ZLWK�WKH�FXVWRP�ILHOG��:KHQ�\RX�FUHDWH�D�FXVWRP�GDWD�
ILHOG��\RX�PXVW�LPSOHPHQW�WKLV�PHWKRG��7KLV�PHWKRG�LV�VSHFLILHG�E\�WKH�,'DWD(OHPHQW�
LQWHUIDFH�

Syntax.

// Inside store(), get the application path
String path;
try {

 path = getPMApplication().getHomePath();
 }

catch (Exception e) {
 System.out.println("Exception getting app path" + e);

}
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public void load( IProcessInstance pi) throws Exception

Arguments.

Return Value. 1RQH�

Description. 7KH�load()�PHWKRG�LV�LQYRNHG�ZKHQHYHU�WKH�GDWD�YDOXH�DVVRFLDWHG�ZLWK�WKH�
FXVWRP�ILHOG�LV�DFFHVVHG�WKURXJK�getData()�RII�WKH�SURFHVV�LQVWDQFH��1RWH�WKDW�EXLOW�LQ�ILHOGV�
DUH�ORDGHG�ZKHQHYHU�WKH�SURFHVV�LQVWDQFH�LV�ORDGHG��EXW�FXVWRP�ILHOGV�DUH�ORDGHG�RQO\�ZKHQ�
WKHLU�GDWD�YDOXH�LV�H[SOLFLWO\�DVNHG�IRU��7KLV�EHKDYLRU�LV�FDOOHG�OD]\�ORDGLQJ�

:DUQLQJ��:LWKLQ�WKH�load()�PHWKRG��GR�QRW�FDOO�getData()�RQ�WKH�FXVWRP�ILHOG��7KH�
load()�PHWKRG�LV�DOUHDG\�LQYRNHG�DV�D�UHVXOW�RI�D�FDOO�WR�getData()��$V�D�UHVXOW��D�FDOO�WR�
getData()�ZLWKLQ�WKH�load()�PHWKRG�FDXVHV�DQ�LQILQLWH�ORRS�

,I�D�XVHU�VFULSW�DFFHVVHV�RU�PRGLILHV�WKH�GDWD�DVVRFLDWHG�ZLWK�D�FXVWRP�ILHOG��WKH�VFULSW�PXVW�
LPSOLFLWO\�NQRZ�WKH�REMHFW·V�GDWD�W\SH��)RU�H[DPSOH��D�VFULSW�ZRXOG�QHHG�WR�NQRZ�WKH�$3,�IRU�
REMHFWV�VXFK�DV�ItemSet�DQG�Item�LQ�D�VKRSSLQJ�FDUW�FXVWRP�ILHOG�

,I�D�FDOO�WR�load()�IDLOV��\RX�FDQ�WKURZ�D�java.lang.Exception�DW�DQ\�WLPH�WR�VLJQDO�DQ�
HUURU��,I�WKH�FXUUHQW�DFWLRQ�LV�WR�GLVSOD\�D�IRUP��DQ�HUURU�PHVVDJH�ZLOO�EH�GLVSOD\HG�WR�WKH�XVHU���
,I�WKH�XVHU�KDV�FRPSOHWHG�D�ZRUN�LWHP��DQ�H[FHSWLRQ�ZRUN�LWHP�ZLOO�EH�FUHDWHG�

)RU�PRUH�LQIRUPDWLRQ�DQG�DQ�H[DPSOH��VHH�WKH�VHFWLRQ�´load ()�µ

loadDataElementProperties()
Summary. /RDGV�WKH�GHVLJQ�WLPH�SURSHUWLHV�IRU�WKH�ILHOG�VSHFLILHG�LQ�3URFHVV�%XLOGHU·V�
,QVSHFWRU�ZLQGRZ��6SHFLILHG�E\�%DVLF&XVWRP)LHOG��&XVWRP�GDWD�ILHOGV�VKRXOG�LPSOHPHQW�WKLV�
PHWKRG�

Syntax.

protected void loadDataElementProperties(Hashtable entry ) throws 
Exception

Arguments.

• pi Object representing the process instance.

• entry The hashtable containing property/value pairs for the 
properties of this field that can be set in Process Builder .
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Return Value. 1RQH�

Description. 7KLV�PHWKRG�LV�FDOOHG�DIWHU�WKH�FXVWRP�ILHOG�KDV�EHHQ�FUHDWHG��ZKLOH�WKH�
DSSOLFDWLRQ�LV�EHLQJ�LQLWLDOL]HG����7KH�KDVKWDEOH�HQWU\�SDUDPHWHU�FRQWDLQV�WKH�ILHOG·V�
FRQILJXUDWLRQ�LQIRUPDWLRQ��DV�LW�LV�VWRUHG�LQ�WKH�/'$3�UHSRVLWRU\���7KLV�LQIRUPDWLRQ�LQFOXGHV�
WKH�SURSHUWLHV�\RX�VSHFLILHG�LQ�WKH�FXVWRP�ILHOG·V�-6%�ILOH��ZKLFK�DUH�WKH�SURSHUWLHV�WKDW�DSSHDU�
LQ�WKH�LQVSHFWRU�ZLQGRZ�LQ�3URFHVV�%XLOGHU��

,I�D�FDOO�WR�WKLV�PHWKRG�IDLOV��LW�FDQ�WKURZ�D�java.lang.Exception�DW�DQ\�WLPH�WR�VLJQDO�DQ�
HUURU��7KH�HUURU�PHVVDJH�ZLOO�EH�GLVSOD\HG�WR�WKH�XVHU��DQG�WKH�DSSOLFDWLRQ�ZLOO�VWRS�EHLQJ�
LQLWLDOL]HG�

)RU�PRUH�LQIRUPDWLRQ�DERXW�WKLV�PHWKRG��VHH�WKH�VHFWLRQ�´ORDG'DWD(OHPHQW3URSHUWLHV���µ�

Example. 6XSSRVH�\RXU�-6%�ILOH�FRQWDLQV�WKH�IROORZLQJ�HQWU\�

*LYHQ�WKH�SUHYLRXV�-6%�FRGH��WKH�IROORZLQJ�-DYD�FRGH�LPSOHPHQWV�WKH�
loadDataElementProperties()�PHWKRG��7KH�PHWKRG�ZLOO�ILUVW�UHDG�WKH�SURSHUW\�DQG�
WKHQ��EDVHG�RQ�WKH�YDOXH��VHW�WKH�LQVWDQFH�YDULDEOH�mDBIdentifier�

<JSB_PROPERTY 
NAME="dbidentifier" 
TYPE="string" 
DISPLAYNAME="External DB Identifier" 
SHORTDESCRIPTION="Local alias for connecting to external DB"
ISEXPERT>

protected void loadDataElementProperties( Hashtable entry ) 
throws Exception 

{ 
String dbIdentifier = (String) entry.get( "dbidentifier" ); 
if( dbIdentifier == null ) 

throw new Exception( "DB Identifier not specified" ); 
else 

mDBIdentifier = dbIdentifier; 
}
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store()
Summary. 6WRUHV�WKH�GDWD�DVVRFLDWHG�ZLWK�WKH�FXVWRP�ILHOG�WR�D�SHUVLVWHQW�UHVRXUFH��:KHQ�
\RX�FUHDWH�D�FXVWRP�GDWD�ILHOG��\RX�PXVW�LPSOHPHQW�WKLV�PHWKRG��7KLV�PHWKRG�LV�GHILQHG�E\�WKH�
,'DWD(OHPHQW�LQWHUIDFH�

Syntax.

public void store( IProcessInstance pi) throws Exception

Arguments.

Return Value. 1RQH�

Description. ,W·V�XS�WR�WKH�GHVLJQHU�RI�WKH�FXVWRP�ILHOG�WR�GHFLGH�ZKLFK�H[WHUQDO�SHUVLVWHQW�
GDWD�VWRUH�ZLOO�VWRUH�WKH�FXVWRP�ILHOG�GDWD��1RWH��KRZHYHU��WKDW�GDWD�IURP�D�FXVWRP�ILHOG�FDQQRW�
EH�VWRUHG�LQ�WKH�DSSOLFDWLRQ�VSHFLILF�WDEOH��ZKHUH�EXLOW�LQ�GDWD�ILHOGV�DUH�VWRUHG���

7KH�FXVWRP�ILHOG�LV�UHVSRQVLEOH�IRU�VWRULQJ�WKH�GDWD��ZKHUHDV�3URFHVV�0DQDJHU�LV�UHVSRQVLEOH�
IRU�VWRULQJ�WKH�FXVWRP�ILHOG·V�SULPDU\�NH\��7KLV�NH\�LV�VWRUHG�LQ�WKH�DSSOLFDWLRQ�VSHFLILF�
GDWDEDVH�WDEOH��

7KH�store()�PHWKRG�LV�FDOOHG�RQO\�LI�WKH�ILHOG·V�YDOXH�KDV�EHHQ�PRGLILHG��WKURXJK�D�FDOO�WR�
setData()��1RWH�WKDW�WKH�load()�PHWKRG�W\SLFDOO\�FDOOV�setData()��$V�D�UHVXOW��WKH�
store()�PHWKRG�LV�FDOOHG�ZKHQHYHU�load()�LV�FDOOHG�

&XUUHQWO\��3URFHVV�0DQDJHU�GRHV�QRW�VXSSRUW�JOREDO�WUDQVDFWLRQV���,I�WKH�FXVWRP�ILHOG�VWRUHV�LWV�
GDWD�LQ�DQ�H[WHUQDO�GDWDVRXUFH�WKDW�LV�ERWK�;$�FRPSOLDQW�DQG�PDQDJHG�E\�D�UHVRXUFH�PDQDJHU��
WKH�FXVWRP�ILHOG�FRXOG�SDUWLFLSDWH�LQ�D�JOREDO�WUDQVDFWLRQ��+RZHYHU��WUDQVDFWLRQV�LQLWLDWHG�E\�
3URFHVV�0DQDJHU�DUH�QRW�PDGH�WKURXJK�DQ�;$�UHVRXUFH�PDQDJHU��VR�WKH\�FDQQRW�EH�D�SDUW�RI�
WKH�ODUJHU�WUDQVDFWLRQ��

,I�D�FDOO�WR�WKLV�PHWKRG�IDLOV��\RX�FDQ�WKURZ�D�java.lang.Exception�DW�DQ\�WLPH�WR�VLJQDO�DQ�
HUURU��7KH�FXUUHQW�ZRUN�LWHP�LV�FRQYHUWHG�WR�DQ�H[FHSWLRQ�ZRUN�LWHP��DQG�DOO�GDWD�ILHOG�YDOXHV�
DUH�UHVHW�WR�WKHLU�YDOXHV�SULRU�WR�WKH�UHTXHVW�

)RU�PRUH�LQIRUPDWLRQ�DQG�DQ�H[DPSOH��VHH�WKH�VHFWLRQ�´store()�µ

• pi Object representing the process instance.
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update
Summary. 'HWHUPLQHV�KRZ�WKH�+70/�UHSUHVHQWDWLRQ�RI�D�FXVWRP�GDWD�ILHOG�LV�SURFHVVHG�
ZKHQ�D�IRUP�LV�VXEPLWWHG��7\SLFDOO\�WKLV�PHWKRG�WUDQVODWHV�WKH�IRUP�HOHPHQW�YDOXH�LQWR�WKH�
XVXDO�GDWD�REMHFW�DVVRFLDWHG�ZLWK�WKH�ILHOG��:KHQ�\RX�FUHDWH�D�FXVWRP�GDWD�ILHOG��\RX�PXVW�
LPSOHPHQW�WKLV�PHWKRG��7KLV�PHWKRG�LV�VSHFLILHG�E\�WKH�,3UHVHQWDWLRQ(OHPHQW�LQWHUIDFH�

Syntax.

public void update( IProcessInstance pi, IPMRequest rq ) throws 
Exception

Arguments.

Return Value. 1RQH�

Description. 7KH�update()�PHWKRG�LV�FDOOHG�DIWHU�WKH�XVHU�KDV�VXEPLWWHG�D�UHTXHVW�WR�WKH�
3URFHVV�0DQDJHU�VHUYHU��6LQFH�DOO�UHTXHVWV�WDNH�WKH�IRUP�RI�DQ�+773�*(7�RU�+773�3267��
WKLV�PHWKRG�WUDQVODWHV�WKH�IRUP�SDUDPHWHUV�RI�WKH�UHTXHVW�LQWR�WKH�XVXDO�GDWD�REMHFW�DVVRFLDWHG�
ZLWK�\RXU�FXVWRP�ILHOG���)RU�H[DPSOH��VXSSRVH�WKH�IRUP�LQFOXGHV�YDOXHV�IRU�DQ�LWHP�,'�DQG�DQ�
LWHP�TXDQWLW\���7KH�update()�PHWKRG�ZRXOG�FRQYHUW�WKH�LWHP�TXDQWLW\�WR�D�QXPHULF�YDOXH��
DQG�WKH�PHWKRG�ZRXOG�FUHDWH�DQ�Item�REMHFW�RXW�RI�WKH�LWHP�,'���7KH�Item�REMHFW�FRXOG�WKHQ�
EH�ERXQG�WR�WKH�SURFHVV�LQVWDQFH�YLD�setData()��

,I�D�FDOO�WR�WKLV�PHWKRG�IDLOV��\RX�FDQ�WKURZ�D�java.lang.Exception�DW�DQ\�WLPH�WR�VLJQDO�DQ�
HUURU��7KH�HUURU�PHVVDJH�ZLOO�EH�GLVSOD\HG�WR�WKH�XVHU�

)RU�PRUH�LQIRUPDWLRQ�DQG�DQ�H[DPSOH��VHH�WKH�VHFWLRQ�´update()�µ

IPMRequest
7KH�,305HTXHVW�FODVV�UHSUHVHQWV�UHTXHVWV�VHQW�E\�WKH�EURZVHU�WR�WKH�3URFHVV�0DQDJHU�HQJLQH�
ZKHQ�D�IRUP�LV�VXEPLWWHG��7KHVH�UHTXHVWV�FRQWDLQ�WKH�YDOXHV�RI�WKH�IRUP�HOHPHQWV�LQ�WKH�IRUP��
$Q�,305HTXHVW�REMHFW�LV�DXWRPDWLFDOO\�SDVVHG�WR�WKH�update()�PHWKRG�RI�D�FXVWRP�GDWD�ILHOG�
FODVV��7KH�update()�PHWKRG�FDQ�DFFHVV�WKH�,305HTXHVW�REMHFW�WR�H[WUDFW�IRUP�HOHPHQW�
YDOXHV�DQG�WR�ILQG�WKH�DXWKHQWLFDWHG�XVHU�

7KH�,305HTXHVW�FODVV�KDV�WKH�IROORZLQJ�PHWKRGV�

• pi Object representing the process instance.

• html Object representing the HTTP request.
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� getAuthenticatedUserId

� getParameter

� isParameterDefined

getAuthenticatedUserId
Summary. *HWV�WKH�,'�RI�WKH�DXWKHQWLFDWHG�XVHU�ZKR�PDGH�WKH�UHTXHVW�

Syntax.

public String getAuthenticatedUserId( ) throws XInvalidRequest;

Arguments. 1RQH�

Return Value. $�6WULQJ�RI�WKH�QDPH�RI�WKH�DXWKHQWLFDWHG�XVHU�

Description. *HWV�WKH�,'�RI�WKH�DXWKHQWLFDWHG�XVHU�ZKR�PDGH�WKH�UHTXHVW

getParameter
Summary. *HWV�WKH�YDOXH�RI�D�SDUDPHWHU�LQ�WKH�UHTXHVW�VWULQJ��7\SLFDOO\��WKH�SDUDPHWHU�LV�WKH�
QDPH�RI�D�IRUP�HOHPHQW�LQ�WKH�IRUP�WKDW�ZDV�VXEPLWWHG�

Syntax.

public String getParameter(String parameter) throws XInvalidRequest;

Arguments.

Return Value. $�6WULQJ�RI�WKH�YDOXH�RI�WKH�SDUDPHWHU�

Description. *HWV�WKH�YDOXH�RI�D�SDUDPHWHU�LQ�WKH�UHTXHVW�VWULQJ��7\SLFDOO\��WKH�SDUDPHWHU�LV�
WKH�QDPH�RI�D�IRUP�HOHPHQW�LQ�WKH�IRUP�WKDW�ZDV�VXEPLWWHG��7KLV�PHWKRG�LV�W\SLFDOO\�LQYRNHG�
E\�WKH�update()�PHWKRG�RI�D�FXVWRP�GDWD�ILHOG�WR�H[WUDFW�IRUP�HOHPHQW�YDOXHV�

Example. 6HH�WKH�H[DPSOH�IRU�WKH�update()�PHWKRG�

• parameter The name of the parameter whose value is to be retrieved.
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isParameterDefined
Summary. 5HWXUQV�WUXH�LI�D�SDUDPHWHU�LV�GHILQHG�LQ�WKH�TXHU\�VWULQJ�VHQW�E\�D�IRUP�
VXEPLVVLRQ��RWKHUZLVH�UHWXUQV�IDOVH�

Syntax.

public boolean isParameterDefined(String parameter) 

Arguments.

Return Value. $�%RROHDQ�LQGLFDWLQJ�ZKHWKHU�WKH�QDPHG�SDUDPHWHU�H[LVWV�RU�QRW�

Description. 5HWXUQV�WUXH�LI�D�SDUDPHWHU�LV�GHILQHG��RWKHUZLVH�UHWXUQV�IDOVH��7KH�update()�
PHWKRG�FDQ�XVH�WKLV�PHWKRG�WR�WHVW�IRU�WKH�H[LVWHQFH�RI�D�SDUDPHWHU�EHIRUH�DWWHPSWLQJ�WR�
UHWULHYH�LWV�YDOXH��)RU�H[DPSOH��LI�DQ�HQWU\SRLQW�IRUP�GLVSOD\V�GLIIHUHQW�GDWD�ILHOGV�WKDQ�D�ZRUN�
LWHP�IRUP��update()�FDQ�WHVW�IRU�WKH�H[LVWHQFH�RI�SDUWLFXODU�GDWD�ILHOGV�WR�GHWHUPLQH�LI�WKH�
IRUP�FDPH�IURP�DQ�HQWU\�SRLQW�RU�D�ZRUN�LWHP�

Example. 6HH�WKH�H[DPSOH�IRU�WKH�update()�PHWKRG�

• parameter The name of a parameter whose existence is being tested
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Chapter 3

Advanced Office Setup Application

7KLV�FKDSWHU�GLVFXVVHV�WKH�$GYDQFHG2IILFH6HWXS�VDPSOH�DSSOLFDWLRQ�WKDW�LV�SURYLGHG�ZLWK�
3URFHVV�%XLOGHU��7KLV�DSSOLFDWLRQ��ZKLFK�LV�DQ�DGYDQFHG�YHUVLRQ�RI�WKH�2IILFH6HWXS�VDPSOH�
DSSOLFDWLRQ��XVHV�ERWK�D�FXVWRP�GDWD�ILHOG�DQG�D�FXVWRP�DFWLYLW\�

7KH�VHFWLRQV�LQ�WKLV�FKDSWHU�DUH�

� &KDQJHV�LQ�WKH�$GYDQFHG�2IILFH�6HWXS�$SSOLFDWLRQ

� 7KH�&XVWRP�'DWD�)LHOG

� 7KH�&XVWRP�$FWLYLW\

Changes in the Advanced Office Setup 
Application

7KH�DGYDQFHG�RIILFH�VHWXS�VDPSOH�DSSOLFDWLRQ�EDVLFDOO\�DFKLHYHV�WKH�VDPH�JRDO�DV�WKH�VLPSOH�
RIILFH�VHWXS�DSSOLFDWLRQ��ZKLFK�LV�WR�JHW�DQ�RIILFH�UHDG\�IRU�D�QHZ�HPSOR\HH��+RZHYHU��WKH�
DGYDQFHG�YHUVLRQ�KDV�EHHQ�ILQH�WXQHG�WR�LPSURYH�WKH�SURFHVV�

7KH�GLIIHUHQFHV�EHWZHHQ�WKH�WZR�YHUVLRQV�DUH�

� 7KH�DGYDQFHG�YHUVLRQ�XVHV�D�FXVWRP�GDWD�ILHOG�WR�G\QDPLFDOO\�JHQHUDWH�WKH�OLVW�RI�
FRPSXWHUV�WKDW�FDQ�EH�SXUFKDVHG�IRU�WKH�QHZ�HPSOR\HH�

The intent here is to limit the choice a pre-defined selection of computers that have 
been approved for corporate use. Previously, the computer choice was represented as a 
text field, thus the administrative assistant could enter any computer they wanted in 
this field, from a Palm Pilot to a Cray supercomputer.

The figure below shows the pop-up menu of computer choices.

Figure  3-1 Pop-up menu of computers
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� 7KH�DGYDQFHG�YHUVLRQ�KDV�D�FXVWRP�DFWLYLW\�WKDW�DXWRPDWLFDOO\�VFKHGXOHV�WKH�QHZ�HPSOR\HH�
WR�DWWHQG�D�FRPSDQ\�RULHQWDWLRQ�WUDLQLQJ��

The day of the training depends on which department the employee is joining and what 
day they start work at the company. The following figure shows the custom activity in 
the process map, as well as a new user activity for printing the information about the 
training.
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� 7KH�DGYDQFHG�YHUVLRQ�KDV�DQ�DGGLWLRQDO�PDQXDO�DFWLYLW\�ZKLFK�UHTXLUHV�WKH�DGPLQLVWUDWLYH�
DVVLVWDQW�WR�SULQW�D�SDJH�WKDW�WHOOV�WKH�HPSOR\HH�ZKDW�GD\�WR�DWWHQG�FRPSDQ\�RULHQWDWLRQ�
WUDLQLQJ��7KLV�SDJH�LV�ZULWWHQ�E\�WKH�FXVWRP�DFWLYLW\�

The Custom Data Field
7KLV�VHFWLRQ�GLVFXVVHV�WKH�FXVWRP�GDWD�ILHOG�DQG�KDV�WKH�IROORZLQJ�VXEVHFWLRQV�

� 2YHUYLHZ

� 7KH�&RGH�LQ�'HWDLO

� &RPSOHWH�6RXUFH�&RGH

Overview
7KH�DGYDQFHG�RIILFH�VHWXS�DSSOLFDWLRQ�XVHV�D�FXVWRP�GDWD�ILHOG�FDOOHG�dfComputerChoice�
WKDW�SUHVHQWV�D�SRS�XS�PHQX�RI�FRPSXWHUV�WKDW�FDQ�EH�RUGHUHG�IRU�WKH�QHZ�HPSOR\HH��DV�
VKRZQ�LQ�)LJXUH�����

7KLV�GDWD�ILHOG�G\QDPLFDOO\�JHQHUDWHV�WKH�OLVW�RI�FRPSXWHUV�HYHU\�WLPH�LW�LV�GLVSOD\HG�LQ�HGLW�
PRGH��,W�JHWV�WKH�OLVW�E\�UHDGLQJ�DQ�;0/�ILOH�FRQWDLQLQJ�WKH�FKRLFHV��$Q�H[DPSOH�RI�WKH�;0/�
ILOH�LV�

<xml version="1.0" encoding="us-ascii"> 
<ITEMSET> 

<ITEM>Apple Imac</ITEM>
<ITEM>HP-4150 laptop</ITEM>
<ITEM>HP-9150 laptop</ITEM>
<ITEM>Sun Solaris workstation</ITEM>
<ITEM>Windows NT/98</ITEM>
<ITEM>Windows 2000</ITEM>

</ITEMSET>
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7KLV�;0/�ILOH�UHVLGHV�LQ�WKH�VDPH�IROGHU�DV�WKH�DSSOLFDWLRQ��:KHQ�WKH�SURFHVV�GHVLJQHU�GHSOR\V�
WKH�DSSOLFDWLRQ�IURP�WKH�%XLOGHU��WKH�;0/�ILOH�LV�DXWRPDWLFDOO\�FRSLHG�WR�WKH�FRUUHFW�ORFDWLRQ�
RQ�WKH�VHUYHU��$IWHU�WKH�DSSOLFDWLRQ�KDV�EHHQ�GHSOR\HG��XVHUV�FDQ�PRGLI\�WKH�ILOH�ZKHQHYHU�WKH�
FRPSDQ\·V�FRPSXWHU�SXUFKDVH�SROLF\�FKDQJHV��7KH�FKDQJHV�WDNH�HIIHFW�LPPHGLDWHO\�

7KH�VHOHFWHG�YDOXH�LV�VWRUHG�H[WHUQDOO\�DV�DQ�REMHFW�WKDW�LV�VHULDOL]HG�WR�D�ILOH��

7R�VHH�WKH�HQWLUH�VRXUFH�FRGH�ILOH��FOLFN�updatableList.java�

The Code in Detail
7KLV�VHFWLRQ�GLVFXVVHV�WKH�FRGH�IRU�WKH�PHWKRGV�RQ�WKH�FXVWRP�GDWD�ILHOG�

• loadDataElementProperties ()

• display()

• update()

• store()

• load()

� +HOSHU�)XQFWLRQV

� &RPSOHWH�6RXUFH�&RGH

loadDataElementProperties ()
7KLV�PHWKRG�UHDGV�WKH�SURSHUWLHV�WKDW�ZHUH�VHW�LQ�WKH�%XLOGHU��,Q�WKLV�FDVH��LW�UHDGV�WKH�YDOXH�RI�
WKH�xmlfile �SURSHUW\�DQG�VWRUHV�LW�LQ�D�JOREDO�YDULDEOH��myFileName �

$OWKRXJK�DV�D�JHQHUDO�UXOH�\RX�VKRXOG�QRW�VWRUH�GDWD�LQ�LQVWDQFH�YDULDEOHV��LQ�WKLV�FDVH�LW�LV�2.�
EHFDXVH�WKLV�ILOH�QDPH�LV�FRQVWDQW�IRU�DOO�SURFHVV�LQVWDQFHV�LQ�WKH�DSSOLFDWLRQ����LW�QHYHU�FKDQJHV��
�7KH�FRQWHQWV�RI�WKH�ILOH�PLJKW�FKDQJH��EXW�WKH�ILOH�QDPH�LWVHOI�QHYHU�FKDQJHV��
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display()
:KHQ�D�IRUP�FRQWDLQLQJ�WKH�FXVWRP�GDWD�ILHOG�LV�GLVSOD\HG�LQ�DQ�+70/�SDJH��WKH�ILHOG·V�
display()�PHWKRG�LV�LQYRNHG��,I�WKH�SURFHVV�LV�DW�DQ�HQWU\�SRLQW��WKH�HQWU\�SRLQW�YHUVLRQ�RI�
display()�LV�LQYRNHG��LI�LW�LV�DW�D�ZRUN�LWHP�WKHQ�WKH�ZRUN�LWHP�YHUVLRQ�LV�XVHG�

7KH�SXUSRVH�RI�WKLV�GDWD�ILHOG�LV�WR�SUHVHQW�D�OLVW�RI�FKRLFHV��VWRUH�WKH�VHOHFWLRQ��DQG�UHWULHYH�WKH�
VHOHFWLRQ�WKH�QH[W�WLPH�WKH�GDWD�ILHOG�LV�GLVSOD\HG��7KHUHIRUH��LQ�DQ�HQWU\�SRLQW��WKHUH�LV�QR�SRLQW�
GLVSOD\LQJ�WKH�ILHOG�LQ�YLHZ�PRGH��VLQFH�WKHUH�LV�QR�SULRU�VHOHFWLRQ�WR�YLHZ�

7KH�GDWD�ILHOG�VKRZV�D�PHQX�RI�FRPSXWHUV��ZKLFK�LV�GLVSOD\HG�DV�D�6(/(&7�OLVW��IRU�H[DPSOH�

// Method from BasicCustomeField that loads 
// properties that were set in the Builder
protected void loadDataElementProperties (Hashtable entry) 

throws Exception 
{
    // Get the XML File name from the Builder properties
    myFileName = (String)entry.get("xmlfile");
}
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$W�DQ�HQWU\�SRLQW�LQ�HGLW�PRGH��WKH�GDWD�ILHOG�UHDGV�WKH�;0/�ILOH�DQG�GLVSOD\V�DOO�WKH�FKRLFHV��$W�
D�ZRUN�LWHP�LQ�HGLW�PRGH��WKH�GDWD�ILHOG�FKHFNV�LI�WKHUH�LV�D�SUHYLRXVO\�VHOHFWHG�YDOXH��,I�D�YDOXH�
KDV�EHHQ�FKRVHQ�SUHYLRXVO\��WKH�GDWD�ILHOG�GLVSOD\V�LW�DV�WKH�FXUUHQW�VHOHFWLRQ��,I�D�YDOXH�KDV�QRW�
EHHQ�FKRVHQ�SUHYLRXVO\��WKH�GDWD�ILHOG�GLVSOD\V�WKH�GHIDXOW�LQLWLDO�YDOXH�

7KH�GDWD�ILHOG�KDV�QR�PHDQLQJ�ZKHQ�XVHG�LQ�YLHZ�PRGH�DW�DQ�HQWU\�SRLQW��WKXV�LV�GLVSOD\HG�DV�D�
VLPSOH�ZDUQLQJ��7KH�GDWD�ILHOG�LV�GLVSOD\HG�DV�SODLQ�WH[W�VKRZLQJ�WKH�FXUUHQW�VHOHFWLRQ�LQ�YLHZ�
PRGH�DW�D�ZRUN�LWHP�

+HUH�LV�D�GLVFXVVLRQ�RI�WKH�display()�PHWKRG�IRU�D�ZRUN�LWHP��7KH�FRGH�LV�VLPLODU�EXW�
VLPSOHU�IRU�WKH�D�ZRUN�LWHP��VLQFH�LW�GRHV�QRW�QHHG�WR�FRQVLGHU�ZKHWKHU�WKHUH�LV�D�SUHYLRXVO\�
VHOHFWHG�YDOXH�RU�QRW�

display() at a Work Item
,Q�HGLW�PRGH��WKH�display()�PHWKRG�VWDUWV�E\�FDOOLQJ�getData()�WR�JHW�WKH�YDOXH�RI�WKH�GDWD�
ILHOG��,I�WKH�YDOXH�LV�DOUHDG\�ORDGHG��getData()�VLPSO\�UHWXUQV�LW��RWKHUZLVH�getData()�
LQYRNHV�load()�WR�ORDG�WKH�YDOXH��,Q�WKLV�FDVH��load()�JHWV�WKH�YDOXH�E\�UHDGLQJ�LW�IURP�D�ILOH��
7KH�UHWULHYHG�YDOXH�LV�DQ�REMHFW�WKDW�KDV�D�YDULDEOH��myvalue��ZKLFK�LQGLFDWHV�WKH�FXUUHQW�YDOXH��
)RU�H[DPSOH��LI�WKH�KLULQJ�PDQDJHU�KDV�SUHYLRXVO\�VHOHFWHG�$SSOH�,PDF�DV�WKH�FRPSXWHU�IRU�WKH�
QHZ�HPSOR\HH��WKHQ�myvalue�ZRXOG�EH�ERXQG�WR�Apple Imac��

7KH�VHWWLQJ�RI�WKH�myvalue�YDULDEOH�KDSSHQV�LQ�WKH�store()�PHWKRG��ZKLFK�ZH�ZLOO�ZRUU\�
DERXW�ODWHU��)RU�QRZ��LW·V�HQRXJK�WR�NQRZ�WKDW�WKH�myvalue�YDULDEOH�KROGV�WKH�VHOHFWHG�RSWLRQ�

<SELECT size="1" name="dfComputerChoice" >
<OPTION selected>Choose now</OPTION>
<OPTION value="Apple Imac">Apple Imac</OPTION>
<OPTION value="HP-4150 laptop">HP-4150 laptop</OPTION>
<OPTION value="HP-9150 laptop">HP-9150 laptop</OPTION>
<OPTION value="Sun Solaris workstation">

Sun Solaris workstation</OPTION>
<OPTION value="Windows NT/98">Windows NT/98</OPTION>
<OPTION value="Windows 2000">Windows 2000</OPTION>

</SELECT>
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7KH�display()�PHWKRG�ZULWHV�WKH�+70/�FRGH�WR�GLVSOD\�D�6(/(&7�PHQX��(DFK�PHQX�LWHP�
LV�HPEHGGHG�LQ�DQ��237,21!�WDJ��7KH�VHOHFWHG�PHQX�LWHP�LV�LQGLFDWHG�E\��237,21�
6(/(&7('!�

7KH display()�PHWKRG�UHDGV�DOO�WKH�PHQX�LWHPV�IURP�WKH�DSSURSULDWH�;0/�ILOH��,I�QR�PHQX�
LWHP�KDV�EHHQ�SUHYLRXVO\�VHOHFWHG��LW�XVHV�D�GHIDXOW�YDOXH�IRU�WKH�VHOHFWHG�RSWLRQ��ZKLFK�LQ�WKLV�
FDVH�LV��237,21�6(/(&7('!&KRRVH�QRZ��237,21!��7KHQ�WKH�PHWKRG�ZULWHV�
�237,21!�WDJV�IRU�DOO�WKH�PHQX�LWHPV�

public void display(IProcessInstance pi, IHTMLPage html, 
int displayMode, String displayFormat ) throws Exception 

{

StringBuffer buffer = new StringBuffer();
String selectedOption = null;

// Get the value of the data field
// If the value is not loaded, getData invokes load()
myObject myobj = (myObject) pi.getData(getName());
        
// If an object is found, set the selected option
// to the value of the object’s myvalue variable.
if (myobj != null) {

selectedOption = myobj.myvalue;
} 
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,I�D�PHQX�LWHP�KDV�EHHQ�SUHYLRXVO\�VHOHFWHG��WKH�display()�PHWKRG�ZULWHV�WKH�DSSURSULDWH�
�237,21�6(/(&7('!�WDJ��7KHQ�LW�WDNHV�HDFK�PHQX�LWHP�LQ�WXUQ��FKHFNV�LI�LW�LV�WKH�VHOHFWHG�
LWHP��DQG�LI�QRW��ZULWHV�DQ��237,21!�WDJ�IRU�LW�

switch(displayMode){
// In edit mode, display the data field as a SELECT menu
// The menu options are stored in an xml file

case MODE_EDIT:
// Get the option names from the xml file and store 
// them in the vector optionNames.
Vector optionNames = fetchDataFromXML(); 

// Write the opening <SELECT> tag.
// The name is the same as the data field name.
buffer.append("<select size=1 name=" + getName() + " >");

// If the option was not selected previously show default 
String optName = "";
if (selectedOption==null)
{ 

buffer.append("<option selected>Choose now</option>");

// For each option in the vector optionNames
// write <OPTION> value="optionName"</OPTION> 

for(int i=0; i<optionNames.size(); i++)
{ 

optName = (String)optionNames.elementAt(i);
buffer.append("<option value=\"" + optName + "\">");
buffer.append(optName);
buffer.append("</option>");

}
}
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,Q�YLHZ�PRGH��WKH�GDWD�ILHOG�LV�GLVSOD\HG�DV�SODLQ�WH[W�VLQFH�LW�LV�QRW�HGLWDEOH�

// Else write <OPTION SELECTED> value=selectedOption</OPTION>
// and the rest of the options below that 

else 
{                                                           

buffer.append("<option selected>" + selectedOption + 
"</option>");

// For each option in the vector optionNames, check if this
// option is the selected one. If it is, ignore it since we
// already wrote the HTML code for the selected option.
// If it is not the selected one,
// write <OPTION> value="optionName"</OPTION>
for(int i=0; i<optionNames.size(); i++)
{ 

optName = (String)optionNames.elementAt(i);
if(! optName.equals(selectedOption))
{

buffer.append("<option value=\""+ optName +"\">");
buffer.append(optName);
buffer.append("</option>");

}
}  

}
// End the Select list
buffer.append("</select>");
break;
}
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)LQDOO\��WKH�PHWKRG�ZULWHV�WKH�HQWLUH�EXIIHU�WR�WKH�+70/�SDJH�

display() at an Entry Point
7KH�display()�PHWKRG�IRU�WKH�HQWU\�SRLQW�LV�VLPLODU�EXW�VLPSOHU��,W�GRHV�QRW�KDYH�DQ\�RI�WKH�
FRQGLWLRQDO�FRGH�XVHG�LQ�HGLW�PRGH�WR�FKHFN�IRU�DQ�H[LVWLQJ�YDOXH��VLQFH�WKHUH�FDQ�EH�QR�H[LVWLQJ�
YDOXH��,Q�YLHZ�PRGH��WKH�GDWD�ILHOG�GLVSOD\V�D�ZDUQLQJ�VLQFH�WKHUH�LV�QR�JRRG�UHDVRQ�WR�HYHU�XVH�
WKLV�GDWD�ILHOG�LQ�YLHZ�PRGH�LQ�DQ�HQWU\�SRLQW��6HH�WKH�VRXUFH�FRGH�IRU�updatableList.java�
IRU�WKH�GHILQLWLRQ�IRU�WKH�display()�PHWKRG�DW�DQ�HQWU\�SRLQW�

case MODE_VIEW:
// In View  mode, display the selected option as a string
// The user cannot change the value in View mode
buffer.append(" "+ selectedOption);  
break;
} 

 
// Write the contents to the HTML page
html.write(buffer.toString());
}



The Custom Data Field

Chapter 3 Advanced Office Setup Application 103

update()
:KHQ�D�IRUP�FRQWDLQLQJ�WKH�FXVWRP�GDWD�ILHOG�LV�VXEPLWWHG��WKH�ILHOG·V�update()�PHWKRG�LV�
LQYRNHG��,Q�WKLV�FDVH��update()�FUHDWHV�DQ�REMHFW�DQG�VHWV�WKH�YDOXH�RI�LWV�myvalue�YDULDEOH��
WKHQ�SXWV�WKH�REMHFW�LQWR�WKH�SURFHVV�LQVWDQFH��/DWHU��WKH�store()�PHWKRG�JHWV�WKH�YDOXH�RI�
WKH�GDWD�ILHOG�EDFN�RXW�RI�WKH�SURFHVV�LQVWDQFH�DQG�VDYHV�LW�WR�D�ILOH�DV�D�VHULDOL]HG�REMHFW��7KH�
QH[W�WLPH�WKH�GDWD�ILHOG�YDOXH�QHHGV�WR�EH�UHWULHYHG��WKH�load(��PHWKRG�UHDGV�WKH�REMHFW�IURP�
WKH�ILOH�DQG�SXWV�LW�LQWR�WKH�SURFHVV�LQVWDQFH�

,W�PD\�VHHP�OLNH�RYHUNLOO�WR�FUHDWH�DQG�VDYH�DQ�REMHFW�WR�VWRUH�D�VLQJOH�YDOXH��EXW�WKH�SXUSRVH�RI�
WKLV�H[DPSOH�LV�WR�SURYLGH�WKH�JURXQGZRUN�IRU�EXLOGLQJ�\RXU�RZQ�FXVWRP�GDWD�ILHOGV��<RX�FDQ�
XVH�WKH�VDPH�SDUDGLJP�WR�VWRUH�REMHFWV�ZLWK�PXOWLSOH�YDOXHV��IRU�H[DPSOH��LI�WKH�GDWD�ILHOG�
QHHGHG�WR�VWRUH�WKH�SULFH�DQG�6.8�RI�WKH�FKRVHQ�FRPSXWHU�DV�ZHOO�DV�MXVW�WKH�QDPH��LW�FRXOG�
XVH�DQ�REMHFW�ZLWK�WKUHH�YDULDEOHV�LQVWHDG�RI�RQH��7KH�PHFKDQLVP�IRU�VDYLQJ�WKH�REMHFW�WR�DQ�
H[WHUQDO�ILOH�ZRXOG�EH�H[DFWO\�WKH�VDPH��7KH�PHFKDQLVP�IRU�VWRULQJ�WKH�REMHFW�LV�LPSOHPHQWHG�
E\�WKH�store()�PHWKRG�ZKLFK�LV�GLVFXVVHG�ODWHU�

Code Discussion
7KH�update()�PHWKRG�SDUVHV�WKH�IRUP�SDUDPHWHUV�ZKHQ�WKH�+70/�IRUP�LV�VXEPLWWHG��$Q�
IPMRequest�REMHFW�FRQWDLQLQJ�DOO�WKH�YDOXHV�RI�WKH�IRUP�HOHPHQWV�LV�VHQW�WR�WKH�update()�
PHWKRG��,Q�WKLV�H[DPSOH��WKH�update()�PHWKRG�H[WUDFWV�WKH�YDOXH�RI�WKH�IRUP�HOHPHQW�WKDW�
KDV�WKH�VDPH�QDPH�DV�WKH�GDWD�ILHOG���7KLV�IRUP�HOHPHQW�ZDV�FUHDWHG�E\�WKH�display()�
PHWKRG��

7KHQ�WKH�update()�PHWKRG�FUHDWHV�D�QHZ�LQVWDQFH�RI�myObject�DQG�VHWV�LW�myvalue�
YDULDEOH�WR�WKH�H[WUDFWHG�YDOXH��)LQDOO\�LW�SXWV�WKH�QHZ�REMHFW�LQWR�WKH�SURFHVV�LQVWDQFH�
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store()
7KLV�GDWD�ILHOG�VWRUHV�LWV�YDOXH�H[WHUQDOO\�DV�D�VHULDOL]HG�REMHFW���7KH�REMHFW�LV�FUHDWHG�E\�WKH�
update()�PHWKRG���7KH�MRE�RI�WKH�store()�PHWKRG�LV�WR�JHW�WKH�GDWD�ILHOG�YDOXH�RXW�RI�WKH�
SURFHVV�LQVWDQFH�DQG�VWRUH�LW�LQ�D�SHUVLVWHQW�VWRUDJH��,Q�WKLV�H[DPSOH��WKH�store()�PHWKRG�
VDYHV�WKH�YDOXH��ZKLFK�LV�DQ�REMHFW��E\�VHULDOL]LQJ�LW�WR�D�ILOH�XVLQJ�VWDQGDUG�REMHFW�VHULDOL]DWLRQ�
WHFKQLTXHV�

Code Discussion
7KH�PHWKRG�JHQHUDWHV�D�XQLTXH�ILOH�QDPH��FRQVLVWLQJ�RI�WKH�QDPH�RI�WKH�GDWD�ILHOG�SOXV�WKH�
SURFHVV�LQVWDQFH�,'��

public void update(IProcessInstance pi, IPMRequest rq ) 
throws Exception 

{

try {
// Get the value of the form element
String thisValue = rq.getParameter(getName());

// Create a new myObject to hold the results 
myObject obj1 = new myObject();

// Put the value into the object
obj1.myvalue = thisValue;

            
// put the object into the pi
pi.setData(getName(), obj1);
}

catch (Exception e) {
System.out.println("Problem translating form values: " + e);
}

}
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:KHQ�WKH�GDWD�ILHOG�YDOXH�LV�QHHGHG�LQ�WKH�IXWXUH��WKH�load()�PHWKRG�UHWULHYHV�LW�IURP�WKH�
H[WHUQDO�VWRUDJH��7KH�load()�PHWKRG�QHHGV�D�NH\�WR�KHOS�LW�ILQG�WKH�GDWD��7KH�VWRUH�PHWKRG�
VDYHV�WKH�NH\�E\�FDOOLQJ�setEntityKey()��DQG�WKH�ORDG�PHWKRG�UHWULHYHV�WKH�NH\�E\�FDOOLQJ�
getEntityKey()��7KH�load()�PHWKRG�QHHGV�WR�NQRZ�ZKLFK�ILOH�WR�DFFHVV��WKXV�WKH�
store()�PHWKRG�VDYHV�WKH�QDPH�RI�WKH�ILOH�DV�WKH�HQWLW\�NH\�

public void store(IProcessInstance pi) throws Exception
{

// Get the data field name
String thisID = getName();  

// Get the process instance ID
long procID = pi.getInstanceId();

// Concatenate the data field name with the PID
// to keep the name unique across all process instances
thisID = thisID + procID;    
String thisFileName = thisID + ".txt";

// Get the application directory
String appdir = getMyApplicationsPath();

// Generate the full path to the file
// where the value will be stored
String fullPath = appdir + "\\" + thisFileName;

// Store the file name as the entity key
pi.setEntityKey(getName(), thisFileName); 
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1H[W��WKH�store()�PHWKRG�JHWV�WKH�YDOXH�RI�WKH�GDWD�ILHOG�RXW�RI�WKH�SURFHVV�LQVWDQFH�

1RZ�WR�WKH�WDVN�RI�VWRULQJ�WKH�YDOXH��,Q�WKLV�FDVH��store()�VDYHV�WKH�REMHFW�WR�D�ILOH�XVLQJ�
VWDQGDUG�-DYD�REMHFW�VHULDOL]DWLRQ�WHFKQLTXHV�

load()
:KHQ�DQ�DWWHPSW�LV�PDGH�WR�DFFHVV�WKH�YDOXH�RI�WKH�GDWD�ILHOG�ZKHQ�LW�KDV�QRW�EHHQ�ORDGHG��WKH�
load()�PHWKRG�LV�FDOOHG��7KLV�KDSSHQV��IRU�H[DPSOH��ZKHQ�WKH�GDWD�ILHOG�LV�EHLQJ�GLVSOD\HG�LQ�
DQ�+70/�IRUP�RU�ZKHQ�DQ�DXWRPDWHG�DFWLYLW\�FDOOV�getData()�WR�JHW�WKH�YDOXH�RI�WKH�GDWD�
ILHOG�

// Get the value of the data field from the pi.
// The value is an instance of myObject
myObject myobj = (myObject) pi.getData(getName());

 // Write the object to a file
try {

FileOutputStream fileout = new FileOutputStream(fullPath);
ObjectOutputStream objout = new ObjectOutputStream(fileout);
objout.writeObject(myobj);

}
catch (Exception e) {
System.out.println("Error while saving field value to file:" 
+ e);

}
// end store
}
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7KH�WDVN�RI�WKH�load()�PHWKRG�LV�WR�UHWULHYH�WKH�GDWD�ILHOG�YDOXH�IURP�H[WHUQDO�VWRUDJH�DQG�SXW�
LW�LQ�WKH�SURFHVV�LQVWDQFH��,Q�WKLV�FDVH��WKH�YDOXH�LV�VWRUHG�DV�DQ�REMHFW�LQ�D�ILOH�

Code Discussion
7KH�ILUVW�WKLQJ�WKLV�load()�PHWKRG�QHHGV�WR�GR�LV�WR�ILQG�RXW�ZKLFK�ILOH�WR�DFFHVV��7KH�QDPH�
RI�WKH�ILOH�LV�VWRUHG�DV�WKH�HQWLW\�NH\��WKXV�load()�VWDUWV�RII�E\�JHWWLQJ�WKH�HQWLW\�NH\�

,I�WKH�HQWLW\�NH\�LV�D�ILOH�QDPH��WKH�QH[W�WKLQJ�WR�GR�LV�WR�JHW�JHQHUDWH�WKH�IXOO�SDWK�WR�WKH�ILOH��
7KH�load()�PHWKRG�XVHV�WKH�XVHU�GHILQHG�getMyApplicationsPath()�PHWKRG�WR�ILQG�
WKH�SDWK�WR�WKH�GLUHFWRU\�ZKHUH�WKH�DSSOLFDWLRQ�LV�VWRUHG��7KH�ILOH�LV�LQ�WKDW�GLUHFWRU\�

public void load(IProcessInstance pi) throws Exception
{

// Get the name of the file where the value is stored. 
// The file name is saved as the entity key.
// An example is thisfield123.txt
String thisFileName = (String) pi.getEntityKey(getName()); 

if (thisFileName != null)
{

try {
// getMyApplicationsPath is a user-defined function
// that returns the path to the dir for the application
String myPath = getMyApplicationsPath();

// Get the full path to the file in the Applications dir
// eg rootdir\Applications\myApp\thisfield123.html
thisFileName = myPath + "\\" + thisFileName;
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1RZ�FRPHV�WKH�WDVN�RI�ORDGLQJ�WKH�YDOXH��,Q�WKLV�FDVH��WKH�YDOXH�LV�DQ�LQVWDQFH�RI�myObject�
WKDW�KDV�EHHQ�VHULDOL]HG�WR�D�ILOH��7KH�load()�PHWKRG�XVHV�VWDQGDUG�-DYD�WHFKQLTXHV�IRU�
UHDGLQJ�WKH�ILOH�DQG�XQVHULDOL]LQJ�WKH�REMHFW�

7KH�load()�PHWKRG�SXWV�WKH�UHWULHYHG�YDOXH�LQWR�WKH�GDWD�ILHOG�RQ�WKH�SURFHVV�LQVWDQFH��ZKHUH�
LW�LV�QRZ�DYDLODEOH�IRU�DFFHVV�E\�DOO�FRPHUV��VXFK�DV�WKH�display()�PHWKRG��

)LQDOO\��WKH�load()�PHWKRG�FORVHV�WKH�WU\�FODXVH��ZULWHV�WKH�FDWFK�FODXVH��DQG�WDNHV�DFFRXQW�RI�
WKH�VLWXDWLRQ�ZKHUH�getEntityKey()�GLG�QRW�UHWXUQ�D�YDOXH�

// Get a file reader and read in the object
FileInputStream filein = new FileInputStream(thisFileName);
ObjectInputStream objectin = new ObjectInputStream(filein);
myObject newobj = (myObject) objectin.readObject();

// Put the object in the data field in the process instance
pi.setData(getName(), newobj);
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Helper Functions
7KLV�FODVV�XVHV�VHYHUDO�KHOSHU�PHWKRGV�

• getMyApplicationsPath()

• fetchDataFromXML()

• parseForItemTag()

getMyApplicationsPath()
7KLV�PHWKRG�UHWXUQV�WKH�GLUHFWRU\�ZKHUH�WKH�FXUUHQW�DSSOLFDWLRQ�UHVLGHV�

// end try clause
} 
catch (Exception e)
{

System.out.println("Error while reading value from file: " 
+ e);

}
// end if (thisFileName != null)
}
else {

pi.setData(getName(), null);
} 

// end load
}
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fetchDataFromXML()
7KLV�PHWKRG�UHDGV�WKH�FRQWHQWV�RI�DQ�;0/�ILOH�WKDW�FRQWDLQV�D�VHULHV�RI�LWHPV��7KH�PHWKRG�
DGGV�HDFK�LWHP�WR�D�YHFWRU�DQG�WKHQ�UHWXUQV�WKH�YHFWRU�

7R�VWDUW�ZLWK��WKH�PHWKRG�FUHDWHV�DQ�HPSW\�YHFWRU�DQG�JHWV�WKH�QDPH�RI�WKH�ILOH�WR�UHDG�

// Returns the path to the folder where the application is saved
String getMyApplicationsPath ()
{ String path = "";

 try {
 path = getPMApplication().getHomePath();

 }
 catch (Exception e) {

 System.out.println("Exception while getting app path" 
+ e);

 }
return path;
}

// Fetch the set of menu options from the XML file
public Vector fetchDataFromXML()
{

Vector optionNames = new Vector();

try { 
// Get the path for the xml file
// myFileName is a global variable
// It is the same for all process instances
String Path = getMyApplicationsPath();
Path = Path + "\\" + myFileName;



The Custom Data Field

Chapter 3 Advanced Office Setup Application 111

1H[W��WKH�PHWKRG�UHDGV�WKH�ILOH�LQWR�D�VWULQJ�

1H[W��WKH�PHWKRG�LWHUDWHV�WKURXJK�HYHU\�FKDUDFWHU�LQ�WKH�FRQWHQW�VWULQJ�FRQWDLQHG�LQ�WKH�
charSet�YDULDEOH��ORRNLQJ�IRU�LWHPV��,W�XVHV�WKH�parseForItemTag()�PHWKRG�WR�ILQG�LWHPV�
DQG�DGG�HDFK�RQH�WR�WKH�YHFWRU�

)LQDOO\�WKH�PHWKRG�UHWXUQV�WKH�YHFWRU�

// Get a file reader
java.io.File f = new java.io.File(Path);
FileReader fr = new FileReader(f);
BufferedReader in = new BufferedReader(fr);

// Create variables in preparation for reading the file
int MAX_LENGTH = 2000;
char xml[] = new char[MAX_LENGTH];

// Read the entire xml file into the array xml
int count =0;
count = in.read(xml, count, MAX_LENGTH);

// Create a string of the content and get its length
String charSet = new String(xml);
int charSetLength = charSet.length();
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parseForItemTag()
7KLV�PHWKRG�LWHUDWHV�RYHU�D�VWULQJ��ORRNLQJ�IRU�VXEVWULQJV�HPEHGGHG�EHWZHHQ��,7(0!�DQG�
��,7(0!�WDJV��(DFK�VXEVWULQJ��RU�LWHP��LV�DGGHG�WR�D�YHFWRU��

count = 0;
for(; count < charSetLength; count++)
{
parseForItemTag(count, charSetLength, charSet, optionNames);
}

// end try
}
catch(Exception e){

System.out.println("Error while getting data from xml file: " 
+ e);

}
        
// return the vector of option names
return optionNames;
}
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/// This method parses an array of characters
// to extract the items embedded in <ITEM>...</ITEM> tags 
public void parseForItemTag (int count, int charSetLength, 

String charSet, Vector optionNames)
{

String temp;
Object tempobj;
// Looking for "<" character

if(charSet.charAt(count) == ’<’ )
{

// Read characters between "<" and ">" into temp string
temp = "";
for(; charSet.charAt(count) != ’>’; count++)
{

temp = temp + charSet.charAt(count);
}
temp = temp + charSet.charAt(count);
count++;

// Check if the temp string is <ITEM>
if(temp.equalsIgnoreCase("<ITEM>"))

// if so, empty out temp and then read
// the characters between ">" and "<" into temp
{  
for (temp = ""; charSet.charAt(count) != ’<’ ; 

temp = temp + charSet.charAt(count++))

// We now have an item
// Convert the string temp to an object and 
// add the object to the vector of options
tempobj = (Object) temp;
optionNames.addElement(tempobj);  
}

}
// end of method
}
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Complete Source Code
)RU�WKH�FRPSOHWH�VRXUFH�FRGH��FOLFN�WKH�IROORZLQJ�OLQNV�

� updatableList.java

• updatabableList.jsb

� myObject.java

� menuOptions.xml

The Custom Activity
7KLV�VHFWLRQ�GLVFXVVHV�WKH�FXVWRP�GDWD�ILHOG�DQG�KDV�WKH�IROORZLQJ�VXEVHFWLRQV�

� 2YHUYLHZ

� 7KH�&RGH�LQ�'HWDLO

� &RPSOHWH�6RXUFH�&RGH

Overview
7KH�DGYDQFHG�RIILFH�VHWXS�DSSOLFDWLRQ�XVHV�D�FXVWRP�DFWLYLW\�FDOOHG�
employeeTrainingPerformer �WR�VFKHGXOH�HDFK�QHZ�HPSOR\HH�WR�DWWHQG�D�FRPSDQ\�
RULHQWDWLRQ��7KH�DFWLYLW\�ZULWHV�D�ZHE�SDJH�WHOOLQJ�WKH�HPSOR\HH�ZKHQ�WR�DWWHQG�WKH�RULHQWDWLRQ��
7KH�GD\�WKDW�WKH�HPSOR\HH�VKRXOG�DWWHQG�RULHQWDWLRQ�GHSHQGV�RQ�ZKDW�GHSDUWPHQW�WKH\�DUH�
MRLQLQJ��IRU�H[DPSOH��HQJLQHHUV�DWWHQG�RQ�0RQGD\V�ZKLOH�PDUNHWLQJ�SHUVRQQHO�DWWHQG�RQ�
7XHVGD\V��7KH�FXVWRP�DFWLYLW\�VFKHGXOHV�WKH�HPSOR\HH�WR�DWWHQG�WUDLQLQJ�RQ�WKH�ILUVW�
DSSURSULDWH�GD\�DIWHU�WKH\�VWDUW�ZRUN��7UDLQLQJV�DUH�KHOG�DW���SP�VR�WKH\�FDQ�JR�WR�WUDLQLQJ�RQ�
WKHLU�VWDUW�GDWH�LI�QHFHVVDU\�

)RU�H[DPSOH��WKH�WUDLQLQJ�GD\�IRU�PDUNHWLQJ�SHUVRQQHO�LV�7XHVGD\��6R�LI�D�PDUNHWLQJ�LQ�WKH�
PDUNHWLQJ�GHSDUWPHQW�VWDUWV�RQ�0RQGD\��WKH\�DUH�VFKHGXOHG�IRU�WUDLQLQJ�WKH�QH[W�GD\��,I�WKH\�
VWDUW�RQ�7XHVGD\��WKH\�DUH�VFKHGXOHG�IRU�WUDLQLQJ�RQ�WKHLU�ILUVW�GD\��,I�WKH\�VWDUW�RQ�:HGQHVGD\��
WKH\�DUH�VFKHGXOHG�IRU�WUDLQLQJ�WKH�IROORZLQJ�7XHVGD\�

7KH�FXVWRP�DFWLYLW\�UHDGV�WKH�WUDLQLQJ�VFKHGXOH�IURP�D�ILOH�FDOOHG�trainingDays.xm O��$Q�
H[DPSOH�LV�
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7KLV�;0/�ILOH�UHVLGHV�LQ�WKH�VDPH�IROGHU�DV�WKH�DSSOLFDWLRQ��7KH�SURFHVV�GHVLJQHU�PXVW�
PDQXDOO\�FRS\�WKLV�ILOH�LQWR�WKH�FRUUHFW�SODFH�LQ�WKH�%XLOGHU�GLUHFWRU\��:KHQ�WKH�SURFHVV�
GHVLJQHU�GHSOR\V�WKH�DSSOLFDWLRQ�IURP�WKH�%XLOGHU��WKH�;0/�ILOH�LV�DXWRPDWLFDOO\�FRSLHG�WR�WKH�
FRUUHFW�ORFDWLRQ�RQ�WKH�VHUYHU��$IWHU�WKH�DSSOLFDWLRQ�KDV�EHHQ�GHSOR\HG��XVHUV�FDQ�PRGLI\�WKH�
ILOH�ZKHQHYHU�WKH�WUDLQLQJ�VFKHGXOH�FKDQJHV��7KH�FKDQJHV�WDNH�HIIHFW�LPPHGLDWHO\�

7R�VHH�WKH�HQWLUH�VRXUFH�FRGH�ILOH��FOLFN�employeeTrainingPerformer.java�

The Code in Detail
7KLV�VHFWLRQ�GLVFXVVHV�WKH�FRGH�IRU�WKH�IROORZLQJ�

• EmployeeTrainingPerformer.xml

• perform()

• Helper Functions

EmployeeTrainingPerformer.xml
$�FXVWRP�DFWLYLW\�UHFHLYHV�LQSXW�GDWD�IURP�DQ�[PO�ILOH�WKDW�KDV�WKH�VDPH�EDVH�QDPH�DV�WKH�
DFWLYLW\��7KLV�[PO�ILOH�GHILQHV�WKH�HOHPHQWV�LQ�DQ�LQSXW�KDVKWDEOH�WKDW�LV�SDVVHG�WR�WKH�FXVWRP�
DFWLYLW\�DXWRPDWLFDOO\��7\SLFDOO\��WKH�HOHPHQWV�LQ�WKH�LQSXW�KDVKWDEOH�DUH�GDWD�ILHOG�YDOXHV��EXW�
WKH\�FDQ�EH�DQ\�-DYD6FULSW�H[SUHVVLRQ��,Q�WKLV�FDVH��WKH�LQSXW�KDVKWDEOH�SXWV�WKH�YDOXH�RI�WKH�
dfEmpname�GDWD�ILHOG�YDOXH�LQWR�WKH�Emp_name�HOHPHQW��WKH�dfDeptName �GDWD�ILHOG�YDOXH�
LQWR�WKH�Dept �HOHPHQW��DQG�WKH�dfStartDate �GDWD�ILHOG�YDOXH�LQWR�WKH�Start_Date �HOHPHQW��

<xml version="1.0" encoding="us-ascii"> 
<DEPT>Engineering</DEPT>
<DAY>monday</DAY>
<DEPT>Marketing</DEPT>
<DAY>tuesday</DAY>
<DEPT>Human Resource</DEPT>
<DAY>wednesday</DAY>
<DEPT>Sales</DEPT>
<DAY>thursday</DAY>
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7KH�EmployeeTrainingPerformer.xml�ILOH�DOVR�SXWV�WKH�DSSOLFDWLRQV�SDWK�LQWR�WKH�
HOHPHQW�path�DQG�WKH�SURFHVV�LQVWDQFH�,'�LQWR�WKH�HOHPHQW�id��7KH�FXVWRP�DFWLYLW\�XVHV�WKH�
DSSOLFDWLRQV�SDWK�WR�LGHQWLI\�ZKHUH�WKH�WUDLQLQJ�VFKHGXOH�UHVLGHV�DQG�LW�XVHV�WKH�SURFHVV�LQVWDQFH�
LG�WR�JHQHUDWH�D�XQLTXH�ILOH�QDPH�IRU�WKH�ZHOFRPH�SDJH�

<?xml version = "1.0" ?>
<WORKPERFORMER TYPE="com.netscape.pm.model.ISimpleWorkPerformer"

NAME="EmployeeTrainingPerformer" 
                                  
CLASS_ID="customer.activities.EmployeeTrainingPerformer" 

VERSION="1.1">
<ENVIRONMENT>
</ENVIRONMENT>

<INPUT>
<PARAMETER NAME="Emp_Name" DESCRIPTION="Employee Name">

getData("dfEmpName")
</PARAMETER>

<PARAMETER NAME="Dept" DESCRIPTION="Dept. Name">
getData("dfDeptName")

</PARAMETER>

<PARAMETER NAME="Start_Date" DESCRIPTION="Start Date">
getData("dfStartDate")

</PARAMETER>
</INPUT>
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$�FXVWRP�DFWLYLW\�FDQ�SXW�HOHPHQWV�LQWR�DQ�RXWSXW�KDVKWDEOH��7KH�VDPH�[PO�ILOH�WKDW�GHILQHV�WKH�
LQSXW�SDUDPHWHUV�DOVR�GHILQHV�ZKDW�KDSSHQV�WR�WKH�HOHPHQWV�LQ�WKH�RXWSXW�KDVKWDEOH�ZKHQ�WKH�
FXVWRP�DFWLYLW\�LV�FRPSOHWHG��7\SLFDOO\��YDOXHV�DUH�VDYHG�LQWR�GDWD�ILHOGV�RQ�WKH�SURFHVV�
LQVWDQFH��,Q�WKLV�FDVH��WKH�RXWSXW�KDVKWDEOH�FRQWDLQV�D�ILOHQDPH�ZKLFK�LV�VDYHG�LQWR�WKH�
dfWelcomePage�GDWD�ILHOG�

<PARAMETER NAME="path" DESCRIPTION="Applications path">
getApplicationPath()

</PARAMETER>

<PARAMETER NAME="id" DESCRIPTION="Process Instance ID">
getProcessInstance().getInstanceId()

</PARAMETER>

<OUTPUT>
 <PARAMETER NAME="welcomePage" 

DESCRIPTION="Greeting for New Employeer">
mapTo("dfWelcomeURL")

    </PARAMETER>
</OUTPUT>

<EXCEPTIONS></EXCEPTIONS>
<DESIGN></DESIGN>

</WORKPERFORMER>
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perform()
7KH�perform()�PHWKRG�RI�D�FXVWRP�DFWLYLW\�H[HFXWHV�WKH�DFWLYLW\·V�WDVN��,Q�WKLV�FDVH��LW�
JHQHUDWHV�DQ�+70/�SDJH�WHOOLQJ�WKH�QHZ�HPSOR\HH�ZKHQ�WR�DWWHQG�WUDLQLQJ��7KH�PHWKRG�UHDGV�
WKH�HPSOR\HH·V�VWDUW�GDWH��QDPH�DQG�GHSDUWPHQW�IURP�WKH�LQSXW�KDVK�WDEOH��,W�DOVR�JHWV�WKH�
SDWKQDPH�ZKHUH�WKH�DSSOLFDWLRQ�UHVLGHV��DV�ZHOO�DV�WKH�SURFHVV�,'�ZKLFK�LV�D�QXPEHU�WKDW�
XQLTXHO\�LGHQWLILHV�WKH�SURFHVV�LQVWDQFH�

7KHQ�LW�FDOOV�WKH�readSchedule()�PHWKRG�WR�UHDG�WKH�TrainingDays.xml�ILOH��ZKLFK�
UHVLGHV�LQ�WKH�DSSOLFDWLRQV�GLUHFWRU\�

// The perform() method defines what the custom activity does.

public void perform(Hashtable input, Hashtable output)
{

// Get the employee’s start date, name and department 
// from the input hashtable.
Date startDate = (java.sql.Date)input.get("Start_Date");
String dept = (String) input.get( "Dept" );
String empName = (String) input.get( "Emp_Name" );

// Get the application path from the input hashtable
String appPath = (String)input.get("path");

// Get the process instance id from the input hashtable
int thisID = ((Double)input.get("id")).intValue();

// Read the schedule from the TrainingDays.xml file  
Hashtable trainingDays = readSchedule(appPath);
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1H[W��LW�FDOOV�WKH�scheduleTraining()�PHWKRG�WR�ILJXUH�RXW�ZKLFK�GD\�WKH�HPSOR\HH�PXVW�
DWWHQG�WUDLQLQJ�

7KH�perform() methRG�WKHQ�FDOOV�WKH�writeWelcomePage()�PHWKRG�WR�ZULWH�DQ�+70/�
SDJH�WKDW�LQIRUPV�WKH�HPSOR\HH�ZKHQ�WR�DWWHQG�FRPSDQ\�RULHQWDWLRQ�WUDLQLQJ�

)LQDOO\��perform()�SXWV�WKH�ILOHQDPH�IRU�WKH�ZHOFRPH�SDJH�LQWR�WKH�RXWSXW�KDVK�WDEOH�VR�WKDW�
LW�FDQ�EH�VDYHG�LQWR�D�GDWD�ILHOG�RQ�WKH�SURFHVV�LQVWDQFH�

// Figure out what day of the week the employee goes to training
Date trainingDate = scheduleTraining(startDate, dept,

trainingDays);

// Write a welcome page containing the training info
String filename = writeWelcomePage(empName, thisID, appPath,

trainingDate);

// Put the file name for the HTML page in the output hashtable
output.put("welcomePage", filename); 
} 
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Helper Functions
7KH�perform()�PHWKRG�XVHV�WKH�IROORZLQJ�KHOSHU�PHWKRGV�

• readSchedule()

� scheduleTraining() �

which uses the helper method

m IncrementForDayOfWeek()

� writeWelcomePage()

readSchedule()
7KLV�IXQFWLRQ�UHDGV�WKH�WUDLQLQJ�VFKHGXOH�DQG�UHWXUQV�D�KDVKWDEOH�FRQWDLQLQJ�NH\�YDOXH�SDLUV�RI�
GHSW�GD\��7KH�PHWKRG�FUHDWHV�D�KDVKWDEOH�WR�KROG�WKH�UHVXOWV��,W�JHWV�WKH�IXOO�SDWK�WR�WKH�ILOH�
FRQWDLQLQJ�WKH�WUDLQLQJ�VFKHGXOH�

7KHQ�LW�FUHDWHV�D�ILOH�UHDGHU�

 private Hashtable readSchedule(String appPath)
{

Hashtable trainingDays = new Hashtable();

try{
// Get the full name for the training schedule
String Path = appPath + "\\" + "TrainingDays.xml";
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,W�UHDGV�WKH�HQWLUH�FRQWHQWV�RI�WKH�ILOH�LQWR�WKH�6WULQJ�YDULDEOH�charSet�

,W�JHWV�VRPH�YDULDEOHV�UHDG\�IRU�SDUVLQJ�WKH�ILOH�

// Create a file reader
java.io.File f = new java.io.File(Path);
FileReader fr = new FileReader(f);
BufferedReader in = new BufferedReader(fr);

 // Read the entire file into the String "charSet"
int MAX_LENGTH = 500;
char xml[] = new char[MAX_LENGTH];
int count = 0;
count = in.read(xml, count, MAX_LENGTH);
String charSet = new String(xml);
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7KH�PHWKRG�VWDUW�SDUVLQJ�WKH�VWULQJ��)LUVW�LW�ORRNV�IRU�WKH�VXEVWULQJ�<DEPT>��:KHQ�LW·V�IRXQG�
WKDW��LW�UHDGV�WKH�VXEVWULQJ�EHWZHHQ�WKH�HQG�RI�<DEPT>�DQG�WKH�VWDUWLQJ��<��LQ�</DAY>��,W�
VWRUHV�WKLV�VXEVWULQJ�LQ�WKH�YDULDEOH�dept�

// Create variables in preparation for parsing the String "xml"
int charSetLength = charSet.length();
String temp = new String();
String dept = new String();
String day = new String();
count = 0;

for(; count < charSetLength; count++)
{

if(charSet.charAt(count) == ’<’ )
{

temp = "";
for(; charSet.charAt(count) != ’>’; count++)
{ temp = temp + charSet.charAt(count); 
}
temp = temp + charSet.charAt(count);
count++;

// When temp = <DEPT>, find the name of the department 
if(temp.equalsIgnoreCase("<DEPT>"))
{

for(dept = ""; charSet.charAt(count) != ’<’ ; 
dept = dept + charSet.charAt(count++));

}
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7KH�SDUVHU�KDV�MXVW�UHDFKHG�WKH�HQG�RI�</DEPT>�LQ�WKH�VWULQJ��1RZ�LW�ORRNV�IRU�<DAY>��WKHQ�
UHDGV�WKH�VXEVWULQJ�EHWZHHQ�WKH�HQG�RI�<DAY>�DQG�WKH�VWDUWLQJ��<��LQ�</DAY>�DQG�VWRUHV�WKH�
VXEVWULQJ�LQ�WKH�YDULDEOH�day��,W�SXWV�DQ�HOHPHQW�UHSUHVHQWLQJ�WKH�dept�DQG�day�LQWR�WKH�
trainingDays�KDVKWDEOH��

scheduleTraining()
7KLV�PHWKRG�ILJXUHV�RXW�ZKDW�GDWH�WKH�QHZ�HPSOR\HH�LV�WR�DWWHQG�RULHQWDWLRQ�WUDLQLQJ��7R�GR�
WKLV��LW�ILJXUHV�RXW�ZKDW�GD\�RI�WKH�ZHHN�WKH�HPSOR\HH�VWDUWV�ZRUN��ILQGV�RXW�ZKDW�GHSDUWPHQW�
WKH�HPSOR\HH�LV�MRLQLQJ��ORRNV�XS�WKH�WUDLQLQJ�GD\�IRU�WKDW�GHSDUWPHQW�LQ�WKH�trainingDays�
KDVKWDEOH��DQG�WKHQ�FDOFXODWHV�WKH�GDWH�IRU�WKH�WUDLQLQJ�

)LUVW��WKH�PHWKRG�JHWV�WKH�GD\�RI�ZHHN��GD\�RI�PRQWK��PRQWK�DQG�\HDU�WKDW�WKH�HPSOR\HH�LV�
VWDUWLQJ�ZRUN�

// Now we know the current DEPT. Find the day.
if(temp.equalsIgnoreCase("<DAY>"))
{

for(day = ""; charSet.charAt(count) != ’<’ ; 
day = day + charSet.charAt(count++));

trainingDays.put(dept, day); 
}     

}
}
// end of function
}
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7KHQ�WKH�PHWKRG�ORRNV�LQ�WKH�trainingDays�KDVKWDEOH�WR�VHH�ZKDW�GD\�RI�WKH�ZHHN�WKH�
HPSOR\HH�JRHV�WR�WUDLQLQJ��ZKLFK�GHSHQGV�RQ�ZKDW�GHSDUWPHQW�WKH\�DUH�MRLQLQJ��7KH�
scheduleTraining()�PHWKRG�WKHQ�FDOOV�D�KHOSHU�IXQFWLRQ�WR�ILQG�WKH�GDWH�RI�WKH�ILUVW�
DSSURSULDWH�GD\�RI�WKH�ZHHN�RQ�RU�DIWHU�WKH�VWDUW�GDWH��)RU�H[DPSOH��LI�WKH�HPSOR\HH�VKRXOG�
DWWHQG�WUDLQLQJ�RQ�0RQGD\��WKH�KHOSHU�IXQFWLRQ�UHWXUQV�WKH�VWDUW�GDWH�LI�LW�LV�D�0RQGD\�RU�HOVH�
ILQGV�WKH�GDWH�RI�WKH�ILUVW�0RQGD\�IROORZLQJ�WKH�VWDUW�GDWH�

public Date  scheduleTraining (String startDate, String dept, 
Hashtable trainingDays)

{
// Get info about the start date
date = new Date(startDate);
int thisDay = date.getDay();
int dayOfMonth = date.getDate();
int month = date.getMonth();
int year = date.getYear();
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IncrementForDayOfWeek()
7KH�scheduleTraining()�PHWKRG�XVHV�KHOSHU�IXQFWLRQV�WR�ILQG�WKH�ILUVW�DSSURSULDWH�GD\�RI�
WKH�ZHHN�RQ�RU�DIWHU�WKH�VWDUW�GDWH��$OO�WKHVH�PHWKRGV�KDYH�WKH�VDPH�EDVLF�VWUXFWXUH��+HUH�LV�DQ�
H[DPSOH�IRU�IncrementForMonday()��ZKLFK�WDNHV�D�ZHHN�GD\�DQG�D�GD\�RI�WKH�PRQWK��,W�
UHWXUQV�WKH�GD\�RI�WKH�PRQWK�XQFKDQJHG�LI�WKH�JLYHQ�ZHHN�GD\�LV�0RQGD\��HOVH�UHWXUQV�WKH�GD\�
RI�WKH�PRQWK�IRU�WKH�ILUVW�0RQGD\�IROORZLQJ�WKH�GD\�RI�WKH�PRQWK�WKDW�ZDV�SDVVHG�LQ�

// Using the dept as the key, get the value of the
// training day from the the trainingDays hashtable
if(((String)trainingDays.get(dept)).equals("monday") ){

dayOfMonth=IncrementForMonday(thisDay, dayOfMonth);
}

else if(((String)trainingDays.get(dept)).equals("tuesday") ){
dayOfMonth=IncrementForTuesday(thisDay, dayOfMonth);
}

else if(((String)trainingDays.get(dept)).equals("wednesday") ){
dayOfMonth=IncrementForWednesday(thisDay, dayOfMonth);
}

else if(((String)trainingDays.get(dept)).equals("thursday") ){
dayOfMonth=IncrementForThursday(thisDay, dayOfMonth);
}

else if(((String)trainingDays.get(dept)).equals("friday") ){
dayOfMonth=IncrementForFriday(thisDay, dayOfMonth);
}

if(((String)trainingDays.get(dept)).equals("saturday") ){
dayOfMonth=IncrementForSaturday(thisDay, dayOfMonth);
}

else if(((String)trainingDays.get(dept)).equals("sunday") ){
dayOfMonth=IncrementForSunday(thisDay, dayOfMonth);

}
Date trainingDate = new Date(year, month, dayOfMonth);
return trainingDate;
}
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writeWelcomePage()
7KLV�PHWKRG�JHQHUDWHV�DQ�+70/�SDJH�WKDW�LQIRUPV�WKH�HPSOR\HH�ZKHQ�WR�DWWHQG�WUDLQLQJ��IRU�
H[DPSOH�

// helper functions to find training date
private int IncrementForMonday(int thisDay, int dayOfMonth ){
if(thisDay == SUN)

// for Monday increment 1 from Sunday
dayOfMonth = dayOfMonth+1; 

if(thisDay == TUE)
// for Monday increment 6 from Tue
dayOfMonth = dayOfMonth+6; 

if(thisDay == WED)
// for Monday increment 5 from Wed
dayOfMonth = dayOfMonth+5;  

if(thisDay == THU)
// for Monday increment 4 from Thursday
dayOfMonth = dayOfMonth+4;        

if(thisDay == FRI)
// for Monday increment 3 from Friday
dayOfMonth = dayOfMonth+3;         

if(thisDay == SAT)
// for Monday increment 2 from Saturday

dayOfMonth = dayOfMonth+2; 
            
return dayOfMonth;
}
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7KH�PHWKRG�VWDUWV�E\�IRUPDWWLQJ�WKH�'DWH�VWULQJ�WR�PDNH�LW�PRUH�UHDGDEOH�DQG�JHQHUDWLQJ�D�
XQLTXH�SDWKQDPH�IRU�D�QHZ�ILOH�LQ�WKH�DSSOLFDWLRQV�IROGHU�

Note��)RU�WKH�FRGH�IRU�formatDateString()��VHH�WKH�VRXUFH�FRGH�IRU�
EmployeeTrainingPerformer.java�

7KHQ�LW�FUHDWHV�D�ILOH�ZLWK�WKH�QDPH�LW�KDV�MXVW�GHULYHG��DQG�ZULWHV�D�ZHOFRPH�PHVVDJH�IRU�WKH�
QHZ�HPSOR\HH�LQWR�WKH�ILOH��7KLV�PHVVDJH�LQFOXGHV�WKH�GDWH�RI�WKH�HPSOR\HH·V�RULHQWDWLRQ�
WUDLQLQJ�

public String writeWelcomePage(String employeeName, int thisID, 
String appPath, Date trainingDate) 

{
// Format the date string to remove "00:00:00 PDT/PST"
String finalDate = formatDateString(trainingDate);

// File name is Employee name + ProcessInstance
String fileName = employeeName + thisID + ".html"; 

// Remove all white spaces from the filename
// URLS cannot have white spaces
fileName = fileName.replace(’ ’, ’_’);

// Get the pathname to the file in the Application’s folder
String thisPath = appPath + fileName; 
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Complete Source Code
)RU�WKH�FRPSOHWH�VRXUFH�FRGH��FOLFN�WKH�IROORZLQJ�OLQNV�

� EmployeeTrainingPerformer.java

� EmployeeTrainingPerformer.xml

� trainingDays.xml

// Make a file in this Application’s folder
try {

RandomAccessFile HTMLfile = new RandomAccessFile (
thisPath, "rw"); 

            
HTMLfile.writeUTF("<HTML><HEAD>");
HTMLfile.writeUTF("<TITLE>New Employee Training</TITLE>");
HTMLfile.writeUTF("</HEAD>");
HTMLfile.writeUTF("<BODY>");
HTMLfile.writeUTF("<CENTER>");
HTMLfile.writeUTF(<H1><FONT COLOR=MAGENTA>Hello <I> ");
HTMLfile.writeUTF(employeeName);
HTMLfile.writeUTF("</I></FONT></H1></CENTER>");
HTMLfile.writeUTF("<H3>Welcome to our company. </H3>");
HTMLfile.writeUTF("<P> Please attend new employee "); 
HTMLfile.writeUTF("orientation training on ");
HTMLfile.writeUTF("<I>" + finalDate + " at 2 pm.</I>");
HTMLfile.writeUTF("in Room B3 above the cafeteria.</P>");
HTMLfile.writeUTF("<P>We’ll have a tee-shirt and cap and ");
HTMLfile.writeUTF("other corporate goodies for you");
HTMLfile.writeUTF("at the training!</P>");
HTMLfile.writeUTF("</BODY>");
HTMLfile.writeUTF("</HTML>");
HTMLfile.close();   

}
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Chapter 4

Cluster Management

7KLV�FKDSWHU�GLVFXVVHV�WKH�-DYD�FODVVHV�XVHG�IRU�SHUIRUPLQJ�FOXVWHU�DGPLQLVWUDWLRQ�WDVNV��7KLV�
FKDSWHU�KDV�WKH�IROORZLQJ�VHFWLRQV�

� ,QWURGXFWLRQ

� ,30&OXVWHU0DQDJHU

� ,30&OXVWHU

� ,30&OXVWHU3URSHUW\

� 30&OXVWHU3URSHUW\)DFWRU\

� &RGH�6DPSOHV

Note: You can find all the necessary classes in the pm60classes.jar file. If you 
have installed the Process Manager Builder, you can find this jar file in the 
directory builder-root\support\sdk. You may also be able to find it on the CD.

Introduction
$�3URFHVV�0DQDJHU�FOXVWHU�FRQWDLQV�WKH�IROORZLQJ�FRPSRQHQWV��

� D�FRUSRUDWH�XVHU�/'$3�GLUHFWRU\�VHUYLFH

� D�FRQILJXUDWLRQ�/'$3�GLUHFWRU\�VHUYLFH�WKDW�VWRUHV�WKH�DSSOLFDWLRQ�GHILQLWLRQV�

� D�UHODWLRQDO�GDWDEDVH�IRU�XVHU�GDWD

� RQH�RU�PRUH�DSSOLFDWLRQ�VHUYHUV

� DQ�L3ODQHW�:HE�6HUYHU

� D�PDLO�VHUYHU�IRU�QRWLILFDWLRQV
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:KHQ�GHSOR\LQJ�DQ�DSSOLFDWLRQ�IURP�3URFHVV�%XLOGHU��DSSOLFDWLRQ�GHYHORSHUV�PXVW�LGHQWLI\�WKH�
FOXVWHU�RQ�ZKLFK�WR�GHSOR\�LW��$OO�DSSOLFDWLRQV�LQ�D�FOXVWHU�VKDUH�WKH�VDPH�FRPPRQ�GDWDEDVH�DQG�
GLUHFWRULHV��7KH\�DFFHVV�WKH�VDPH�'LUHFWRU\�6HUYHU�IRU�WKHLU�SURFHVV�GHILQLWLRQV�DQG�WKH\�XVH�
WKH�VDPH�VHW�RI�FURVV�DSSOLFDWLRQ�WDEOHV�LQ�WKH�GDWDEDVH��DV�ZHOO�DV�WKH�VDPH�FRUSRUDWH�XVHUV�DQG�
JURXSV�GLUHFWRU\��

8VLQJ�WKH�3URFHVV�$GPLQLVWUDWRU�LQWHUIDFH��\RX�FDQ�LQWHUDFWLYHO\�PRGLI\�D�FOXVWHU��

<RX�FDQ�EXLOG�-DYD�DSSOLFDWLRQV�WKDW�SURJUDPPDWLFDOO\�SHUIRUP�3URFHVV�0DQDJHU�FOXVWHU�
DGPLQLVWUDWLRQ�WDVNV��3URFHVV�0DQDJHU�KDV�RQH�FOXVWHU�PDQDJHU�EHDQ��,30&OXVWHU0DQDJHU��)RU�
HDFK�VHSDUDWH�FOXVWHU��WKHUH�LV�DQ�,30&OXVWHU�EHDQ��

<RX�FDQ�XVH�WKH�FOXVWHU�PDQDJHU�EHDQ�WR�SHUIRUP�DGPLQLVWUDWLYH�WDVNV�VXFK�DV�FUHDWLQJ��
GHOHWLQJ��MRLQLQJ�DQG�XQMRLQLQJ�FOXVWHUV��<RX�FDQ�DOVR�XVH�WKH�FOXVWHU�PDQDJHU�EHDQ�WR�JHW�
KDQGOHV�WR�LQGLYLGXDO�FOXVWHUV�EHDQV�

<RX�FDQ�XVH�WKH�FOXVWHU�EHDQ�WR�FKDQJH�SURSHUWLHV�RI�WKH�FOXVWHU��WR�DFFHVV�DQG�ZULWH�WR�FOXVWHU�
ORJV��DQG�WR�UHWULHYH�LQIRUPDWLRQ�DERXW�WKH�FOXVWHU�VXFK�DV�JHWWLQJ�LQVWDOOHG�DSSOLFDWLRQV��JHWWLQJ�
SDWK�LQIRUPDWLRQ��JHWWLQJ�WKH�ILQGHU�DQG�JHWWLQJ�WKH�GHSOR\PHQW�PDQDJHU�

*LYHQ�DQ�LQGLYLGXDO�FOXVWHU�EHDQ��\RX�FDQ�JHW�LQGLYLGXDO�DSSOLFDWLRQ�EHDQV��*LYHQ�DQ�DSSOLFDWLRQ�
EHDQ��\RX�FDQ�DFFHVV�DQ\�SURFHVV�LQVWDQFH�RU�ZRUN�LWHP�VR�ORQJ�DV�\RX�KDYH�WKH�NH\��VXFK�DV�WKH�
SURFHVV�LQVWDQFH�,'�

)RU�GHWDLOV�RI�,30&OXVWHU0DQDJHU�DQG�,30&OXVWHU�EHDQV�VHH�

� ,30&OXVWHU0DQDJHU

� ,30&OXVWHU

,Q�3URFHVV�0DQDJHU������WKHUH�LV�RQO\�RQH�FOXVWHU��EXW�LQ�IXWXUH�UHOHDVHV�WKHUH�PD\�EH�PXOWLSOH�
FOXVWHUV�

&OXVWHUV�KDYH�SURSHUWLHV��7KHVH�DUH�UHSUHVHQWHG�DV�,30&OXVWHU3URSHUW\�REMHFWV��0DQ\�RI�WKH�
PHWKRGV�IRU�ZRUNLQJ�ZLWK�FOXVWHUV�WDNH�,30&OXVWHU3URSHUW\�REMHFWV�DV�DUJXPHQWV��7R�FUHDWH�
FOXVWHU�SURSHUW\�REMHFWV��\RX�XVH�,30&OXVWHU3URSHUW\)DFWRU\���)RU�GHWDLOV�VHH�

� ,30&OXVWHU3URSHUW\

� 30&OXVWHU3URSHUW\)DFWRU\

$W�WKH�HQG�RI�WKLV�FKDSWHU��WKHUH�LV�D�FRGHG�H[DPSOH�RI�FUHDWLQJ�D�FOXVWHU�

� &RGH�6DPSOHV
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IPMClusterManager
7KH�,30&OXVWHU0DQDJHU�EHDQ�FDQ�EH�WKRXJKW�DV�D�PDQDJHU�RI�DOO�WKH�FOXVWHU�EHDQV�LQ�WKH�
DSSOLFDWLRQ�VHUYHU�LQVWDQFH��,Q�3URFHVV�0DQDJHU������WKHUH�LV�MXVW�RQH�FOXVWHU��ZKLFK�LV�WKH�
GHIDXOW�FOXVWHU��7KH�,30&OXVWHU0DQDJHU�PDQDJHV�WKH�GHIDXOW�FOXVWHU�EHDQ��%XW�LQ�WKH�IXWXUH��
ZKHQ�3URFHVV�0DQDJHU�VXSSRUWV�PXOWLSOH�FOXVWHUV��WKH�,30&OXVWHU0DQDJHU�EHDQ�ZLOO�PDQDJH�
DOO�WKH�GLIIHUHQW�FOXVWHUV�IRU�WKDW�DSSOLFDWLRQ�VHUYHU�LQVWDQFH�

7KH�IROORZLQJ�FRGH�VKRZV�KRZ�WR�DFFHVV�WKH�FOXVWHU�PDQDJHU�

7KH�,30&OXVWHU0DQDJHU�EHDQ�LV�D�VWDWHOHVV�VHVVLRQ�EHDQ�WKDW�KDV�WKH�IROORZLQJ�PHWKRGV�

� createCluster����FUHDWH�D�QHZ�FOXVWHU�

� getCluster����JHW�DFFHVV�WR�D�FOXVWHU�EHDQ�

� joinCluster����MRLQ�WR�D�H[LVWLQJ�FOXVWHU�

� unjoinCluster����XQMRLQ�IURP�DQ�H[LVWLQJ�FOXVWHU�

� deleteCluster ���GHOHWH�DQ�H[LVWLQJ�FOXVWHU�

� checkLDAPConnection����FKHFN�ZKHWKHU�WKH�FOXVWHU�PDQDJHU�FDQ�FRQQHFW�WR�SDUWLFXODU�
/'$3�VHUYHU�

// Get the cluster manager
IPMClusterManager myClusterManager = null; 

try { 
javax.naming.Context cxt = new javax.naming.InitialContext(); 
IPMClusterManagerHome clManagerHome = (IPMClusterManagerHome)

cxt.lookup(IPMClusterManager.JNDI_ROOT);  
 myClusterManager = clManagerHome.create(); 
} 

catch( Exception e ) 
{ 
 System.out.println("Cluster manager creation failed" + e);
}
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� checkLDAPEntry����FKHFN�ZKHWKHU�WKH�FOXVWHU�PDQDJHU�FDQ�UHDG�D�SDUWLFXODU�HQWU\�IURP�
D�/'$3�VHUYHU�

� checkDBConnection����FKHFN�ZKHWKHU�WKH�FOXVWHU�PDQDJHU�FDQ�HVWDEOLVK�D�FRQQHFWLRQ�
ZLWK�D�'%�

createCluster
7KLV�PHWKRG�FUHDWHV�D�FOXVWHU��8VH�WKH�IPMClusterProperty�FODVV�WR�FUHDWH�WKH�FOXVWHU�
SURSHUWLHV�QHHGHG�ZKHQ�FUHDWLQJ�D�QHZ�FOXVWHU��

Syntax.

IPMCluster createCluster (IPMClusterProperty prop) 

throws PMException

Parameters.

Description. 7KLV�PHWKRG�GRHV�WKH�IROORZLQJ�

� FUHDWHV�D�GHSOR\PHQW�GHVFULSWRU�IRU�D�QHZ�EHDQ�

� UHJLVWHUV�D�FOXVWHU�EHDQ�ZLWK�WKH�QHZ�GHSOR\PHQW�GHVFULSWRU�

� FUHDWHV�WKH�FOXVWHU�EHDQ�

3URFHVV�0DQDJHU�����VXSSRUWV�RQO\�RQH�FOXVWHU�DW�D�WLPH��,I�\RX�FUHDWH�D�QHZ�FOXVWHU�ZKHQ�D�
FOXVWHU�H[LVWV�DOUHDG\��WKH�QHZ�FOXVWHU�RYHUZULWHV�WKH�H[LVWLQJ�FOXVWHU�

Returns . 7KH�LQWHUIDFH�WR�WKH�FOXVWHU�EHDQ�

Example. 7KH�IROORZLQJ�H[DPSOH�FUHDWHV�D�QHZ�FOXVWHU�FDOOHG�cluster1�WKDW�RYHUZULWHV�WKH�
H[LVWLQJ�FOXVWHU�

• prop 7KLV�SDUDPHWHU�LV�DQ�,30&OXVWHU3URSHUW\�REMHFW�WKDW�
FRQWDLQV�DOO�WKH�SURSHUWLHV�UHTXLUHG�WR�FUHDWH�WKH�FOXVWHU��8VH�
WKH�IPMClusterPropertyFactory.create()�PHWKRG�
WR�FUHDWH�WKLV��6HH�7DEOH�����IRU�D�OLVW�RI�WKH�RSWLRQDO�DQG�
UHTXLUHG�SURSHUWLHV�IRU�D�FOXVWHU�

,I�DQ\�RI�WKH�UHTXLUHG�SURSHUWLHV�IRU�WKH�FOXVWHU�DUH�QRW�VHW�
ZKHQ�WKLV�PHWKRG�LV�FDOOHG��WKLV�PHWKRG�WKURZV�D�
30([FHSWLRQ�
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getCluster
Syntax.

IPMCluster getCluster (String name) throws PMException

Parameters.

Example. 7KH�IROORZLQJ�H[DPSOH�JHWV�WKH�GHIDXOW�FOXVWHU�

// Create a PMClusterProperty object
IPMClusterProperty prop1 = PMClusterPropertyFactory.create ( ) ;

// Populate the properties in the PMClusterProperty object
prop1.setValue(IPMClusterProperty.CONFIGURATION_DIRECTORY_SERVER
, "westminster"); 
prop1.setValue(IPMClusterProperty.CONFIGURATION_DIRECTORY_PORT, 
"4141"); 

// Continue setting properties
...

// Now create the cluster
IPMCluster cluster1 = myClusterManager.createCluster( prop1 );

• name This is the JNDI name of the cluster bean that is being 
looked up.
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joinCluster
-RLQV�D�QHZ�FOXVWHU�WR�WKH�RULJLQDO�FOXVWHU�

Syntax.

IPMCluster joinCluster ( IPMCluster cluster ) 

Parameters.

Description. 7KLV�PHWKRG�SHUIRUPV�WKH�IROORZLQJ�WDVNV��

� FUHDWHV�D�GHSOR\PHQW�GHVFULSWRU�IRU�D�QHZ�FOXVWHU�EHDQ�

� UHJLVWHUV�D�FOXVWHU�EHDQ�ZLWK�WKH�QHZ�GHSOR\PHQW�GHVFULSWRU�

� MRLQV�WKH�FOXVWHU�WR�WKH�RULJLQDO�FOXVWHU

Example.

unjoinCluster
8QMRLQV�D�FOXVWHU�EHDQ�IURP�WKH�3URFHVV�0DQDJHU�FOXVWHU�WKDW�LW�FXUUHQWO\�EHORQJV�WR�

Syntax.

void unjoinCluster ( IPMCluster cluster) 

// Get the default cluster
IPMCluster myCluster = myClusterManager.getCluster( 

IPMCluster.DEFAULT);

• cluster This is the cluster to join. Use the getCluster method to 
get the cluster.
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Parameters.

Description. �������XQMRLQV�WKH�FOXVWHU�EHDQ�DQG�XQUHJLVWHUV�WKH�FOXVWHU�EHDQ�IURP�WKH�-1',�
QDPH�VSDFH�

deleteCluster
'HOHWHV�D�FOXVWHU�

Syntax.

void deleteCluster ( IPMCluster cluster, boolean bDeleteTable ) 

Parameters.

Description. GHOHWHV�WKH�FOXVWHU�EHDQ�DQG�XQUHJLVWHUV�LW�IURP�WKH�-1',�QDPH�VSDFH��,I�
bDeleteTable�LV�true��WKH�EDFNHQG�GDWDEDVH�WDEOHV�DUH�GHOHWHG�RWKHUZLVH�QRW�

checkLDAPConnection
&KHFNV�ZKHWKHU�D�XVHU�FDQ�FRQQHFW�WR�WKH�FRQILJXUDWLRQ�RU�FRUSRUDWH�GLUHFWRU\�DW�WKH�JLYHQ�
KRVW�QDPH�DQG�SRUW�QXPEHU�

Syntax.

void checkLDAPConnection (String hostName, String portNumber, 

String userName, String password ) 

throws LDAPException

Parameters.

• cluster This is the cluster to unjoin. Use the getCluster method 
to get the cluster.

• cluster This is the cluster to delete. Use the getCluster method 
to get the cluster.

• bDeleteTable ,I�WKLV�SDUDPHWHU�LV�VHW�WR�WUXH�WKHQ�WKH�EDFNHQG�GDWDEDVH�
WDEOHV�DUH�GHOHWHG�RWKHUZLVH�QRW

• hostName hostName of the LDAP server
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Description. &KHFNV�ZKHWKHU�WKH�FOXVWHU�EHDQ�FDQ�FRQQHFW�WR�WKH�FRQILJXUDWLRQ�RU�FRUSRUDWH�
GLUHFWRU\��7KH�XVHU1DPH�DQG�SDVVZRUG�FDQ�EH�HPSW\�VWULQJV�IRU�WKH�FRUSRUDWH�GLUHFWRU\�
FRQQHFWLRQ��IRU�DQRQ\PRXV�ORRNXSV��

checkLDAPEntry
&KHFNV�ZKHWKHU�D�JLYHQ�/'$3�HQWU\�FDQ�EH�UHDG�

Syntax.

void checkLDAPEntry ( String entry, String hostName, 

String portNumber, String userName, String password ) 

throws LDAPException 

Parameters.

Description . &KHFNV�ZKHWKHU�WKH�/'$3�HQWU\�FDQ�EH�UHDG�7KLV�PHWKRG�LV�W\SLFDOO\�XVHG�WR�
YHULI\�ZKHWKHU�WKH�FRUSRUDWH�GLUHFWRU\�EDVH�HQWU\�FDQ�EH�UHDG�

checkDBConnection
&KHFNV�ZKHWKHU�WKH�JLYHQ�XVHU�FDQ�FRQQHFW�WR�WKH�GDWDEDVH�ZLWK�WKH�JLYHQ�SDVVZRUG�

• portNumber SRUW�QXPEHU�RI�WKH�/'$3�VHUYHU

• userName QDPH�RI�WKH�XVHU�ZKR�LV�DFFHVVLQJ�WKH�FRQILJXUDWLRQ�RU�
FRUSRUDWH�GLUHFWRU\

• password SDVVZRUG�RI�WKH�XVHU

• entry A string of the LDAP entry to be checked, for example 
"cn=myCluster, o=NetscapeRoot"

• hostName hostName of the LDAP server

• portNumber SRUW�QXPEHU�RI�WKH�/'$3�VHUYHU

• userName QDPH�RI�WKH�XVHU�ZKR�LV�DFFHVVLQJ�WKH�FRQILJXUDWLRQ�RU�
FRUSRUDWH�GLUHFWRU\

• password SDVVZRUG�RI�WKH�XVHU
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Syntax. ������

void checkDBConnection ( String dbServerType, String dbServerName,

String dbServerIdentifier, String userName, String password ) 

throws SQLException 

Parameters.

Description. FKHFNV�ZKHWKHU�WKH�JLYHQ�XVHU�FDQ�FRQQHFW�WR�WKH�GDWDEDVH�ZLWK�WKH�JLYHQ�
SDVVZRUG�

IPMCluster
,30&OXVWHU�REMHFWV�UHSUHVHQW�LQGLYLGXDO�FOXVWHUV��)RU�RSHUDWLRQV�VXFK�DV�FUHDWLQJ��GHOHWLQJ��
MRLQLQJ�DQG�XQMRLQLQJ�FOXVWHUV��\RX�FDOO�PHWKRGV�RQ�WKH�FOXVWHU�PDQDJHU�FODVV��
,30&OXVWHU0DQDJHU��UDWKHU�WKDQ�FDOOLQJ�PHWKRGV�RQ�WKH�FOXVWHU�LWVHOI�

7R�JHW�DFFHVV�WR�DQ�,30&OXVWHU�PHWKRG��FDOO�WKH�getCluster()�PHWKRG�RQ�WKH�
,30&OXVWHU0DQDJHU�DV�LOOXVWUDWHG�LQ�WKH�IROORZLQJ�FRGH�VDPSOH�

• dbServerType The type of database server. The valid values are:

• IPMClusterProperty.ORACLE

• IPMClusterProperty.SYBASE

• dbServerName The name of the database server. This an be an empty 
string if the database is ORACLE.

• dbServerIdentifier The database identifier.

• userName The name of the user who is accessing the database.

• password The user’s password.
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7KH�,30&OXVWHU�EHDQ�KDV�WKH�IROORZLQJ�PHWKRGV�IRU�FKDQJLQJ�FOXVWHU�SURSHUWLHV��DFFHVVLQJ�ORJV�
DQG�UHWULHYLQJ�LQIRUPDWLRQ�DERXW�WKH�FOXVWHU�

• getClusterProperty

• changeCluster

• log

• getLog

• getInstalledApplications

• getVersion

• isDefined

• getApplicationsPath

• getCorporateDirectory

// Get the cluster manager
IPMClusterManager myClusterManager = null; 

try { 
javax.naming.Context cxt = new javax.naming.InitialContext(); 
IPMClusterManagerHome clManagerHome = (IPMClusterManagerHome)

cxt.lookup(IPMClusterManager.JNDI_ROOT);  
 myClusterManager = clManagerHome.create(); 
} 

catch( Exception e ) 
{ 
 System.out.println("Cluster manager creation failed" + e);
}

// Get the default cluster
IPMCluster myCluster = myClusterManager.getCluster( 

IPMCluster.DEFAULT);
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• getFinder

• getDeploymentManager

getClusterProperty
*HWV�WKH�SURSHUWLHV�RI�WKH�FOXVWHU�DV�DQ�IPMClusterProperty �REMHFW��

Syntax.

IPMClusterProperty getClusterProperty(  ) throws PMException 

Description. 5HWXUQV�DQ�,30&OXVWHU3URSHUW\�LQWHUIDFH�WKDW�FRQWDLQV�DOO�WKH�SURSHUWLHV�RI�WKH�
FOXVWHU�

<RX�FDQ�FDOO�WKH�getValue() �PHWKRG�RQ�WKH�UHWXUQHG�,30&OXVWHU3URSHUW\�REMHFW�WR�JHW�D�
SDUWLFXODU�SURSHUW\��VSHFLI\LQJ�RQH�RI�WKH�VWDWLF�LQWV�GHVFULEHG�LQ�7DEOH�����WR�LGHQWLI\�WKH�
SURSHUW\�

Example.

changeCluster
7KLV�PHWKRG�FKDQJHV�WKH�SURSHUWLHV�RI�D�FOXVWHU�

Syntax.

void changeCluster ( IPMClusterProperty prop) throws PMException

Parameters.

// myCluster is an IPMCluster
// Get some properties
IPMClusterProperty myProp = myCluster.getClusterProperty();
String description = 

myProp.getValue(IPMClusterProperty.DESCRIPTION);

• IPMClusterProperty The IPMClusterProperty object that contains the 
properties for the cluster.
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Description. 7KLV�PHWKRG�FKDQJHV�WKH�SURSHUWLHV�RI�WKH�FOXVWHU�

7R�FKDQJH�WKH�SURSHUWLHV�RI�D�FOXVWHU��ILUVW�JHW�DQ�,30&OXVWHU3URSHUW\�HLWKHU�E\�

� FDOOLQJ�getClusterProperty()�RQ�WKH�FOXVWHU�WR�JHW�WKH�FXUUHQW�RQH�

� FUHDWLQJ�D�QHZ�RQH�E\�FDOOLQJ�create()�RQ�30&OXVWHU3URSHUW\)DFWRU\�

7R�FKDQJH�WKH�SURSHUWLHV�RI�DQ�,30&OXVWHU3URSHUW\�REMHFW��XVH�LWV�setValue()�PHWKRG��
:KHQ�\RX�KDYH�ILQLVKHG�VHWWLQJ�SURSHUWLHV�RQ�WKH�,30&OXVWHU3URSHUW\�REMHFW��FDOO�
changeCluster()�RQ�WKH�,30&OXVWHU�REMHFW��VSHFLI\LQJ�WKH�,30&OXVWHU3URSHUW\�REMHFW�WKDW�
FRQWDLQV�WKH�FKDQJHV�

7KH�SURSHUWLHV�RI�D�FOXVWHU�WKDW�\RX�FDQ�FKDQJH�DUH�

� 35(77<B1$0(�

� '(6&5,37,21�

� &25325$7(B',5(&725<B6(59(5�

� &25325$7(B',5(&725<B3257�

� &25325$7(B',5(&725<B%$6(�

� &25325$7(B',5(&725<B%,1'B'1�

� &25325$7(B',5(&725<B%,1'B'1B3$66:25'�

� 6073B6(59(5�

� 6073B3257�

� 6073B5(3/<B72�

� (9(17B86(5�

� (9(17B86(5B3$66:25'�

Example.
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log
/RJV�H[FHSWLRQV�WR�D�FOXVWHU�ORJ�

Syntax.

void Log ( Exception e ) 

Parameters.

Description. 7KH�log()�PHWKRG�ORJV�H[FHSWLRQV�WR�WKH�FOXVWHU�ORJ��7KH�FOXVWHU�PDLQWDLQV�
WKUHH�GLIIHUHQW�NLQGV�RI�ORJV���HUURU��LQIRUPDWLRQ��DQG�VHFXULW\��

7KLV�PHWKRG�WDNHV�DQ\�DUELWUDU\�H[FHSWLRQ�LQFOXGLQJ�30([FHSWLRQV��,I�WKH�H[FHSWLRQ�LV�D�
30([FHSWLRQ��WKLV�PHWKRG�LQWURVSHFWV�WKH�H[FHSWLRQ�REMHFW�WR�GHWHUPLQH�ZKDW�W\SH���HUURU��
LQIRUPDWLRQ��RU�VHFXULW\��RI�DQ�H[FHSWLRQ�LW�LV�DQG�ORJV�WKH�H[FHSWLRQ�DFFRUGLQJO\�LQWR�WKH�
DSSURSULDWH�ILOHV���

,I�WKH�H[FHSWLRQ�LV�DQ�RUGLQDU\�-DYD�H[FHSWLRQ��WKH�H[FHSWLRQ�LV�ORJJHG�LQ�WKH�HUURU�ILOH�

// myCluster is the default cluster

// Change some property values
IPMClusterProperty myProp = myCluster.getClusterProperty();
myProp.setValue(IPMClusterProperty.DESCRIPTION, 

"New cluster description");
myProp.setValue(IPMClusterProperty.SMTP_REPLY_TO , 

"pmadministrator@netscape.com");

// Change the cluster property object
myProp.changeCluster(myProp);

• e $Q�H[FHSWLRQ�WR�EH�ORJJHG��7KLV�FDQ�EH�DQ\�DUELWUDU\�
H[FHSWLRQ�LQFOXGLQJ�30([FHSWLRQV�
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getLog
$FFHVVHV�WKH�ORJV�

Syntax.

public Vector getLog( int logType, int size ) throws PMException

Parameters.

Description. 7KLV�PHWKRG�DFFHVVHV�WKH�ORJV�DQG�UHWXUQV�D�YHFWRU�RI�ORJ�REMHFWV��(DFK�ORJ�
REMHFW�LV�HVVHQWLDOO\�D�VLQJOH�WLPHVWDPSHG�ORJ�HQWU\��6R�LI�D�SDUWLFXODU�ORJ�FRQWDLQV������
WLPHVWDPSHG�HQWULHV��WKH�YHFWRU�FRQWDLQV������HQWULHV��7KH�ORJ�HQWULHV�DUH�JLYHQ�LQ�UHYHUVH�
FKURQRORJLFDO�RUGHU��

getInstalledApplications
5HWXUQV�D�YHFWRU�RI�WKH�QDPHV�RI�DSSOLFDWLRQV�WKDW�DUH�LQVWDOOHG�LQ�WKH�FOXVWHU�FXUUHQWO\�

Syntax.

Vector getInstalledApplications ( ) throws PMException 

Description. 7KLV�UHWXUQV�D�YHFWRU�RI�WKH�QDPHV�RI�DSSOLFDWLRQV�WKDW�DUH�LQVWDOOHG�LQ�WKH�
FOXVWHU�FXUUHQWO\��*LYHQ�D�YHFWRU�RI�FXUUHQWO\�LQVWDOOHG�DSSOLFDWLRQ�QDPHV�\RX�FRXOG�XVH�WKH�
QDPHV�WR�ORRN�XS�DQ�DSSOLFDWLRQ�EHDQ�LQ�WKH�-1',�QDPH�VSDFH��

getVersion
UHWXUQV�WKH�YHUVLRQ�RI�WKH�FOXVWHU

Syntax.

• logType ,QGLFDWHV�WKH�W\SH�RI�ORJ�WR�DFFHVV��7KH�YDOXH�FDQ�EH�

•IPMClusterProperty.LOG_INFORMATION 

•IPMClusterProperty.LOG_ERROR 

•IPMClusterProperty.LOG_SECURITY 

• size The number of entries you want to see in the log. To see 
the entire log specify 
IPMClusterProperty.MAX_LOG_SIZE.
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String getVersion( ) throws RemoteException, PMException 

isDefined
UHWXUQV�WUXH�LI�WKH�FOXVWHU�LV�GHILQHG�RU�IDOVH�LI�WKH�FOXVWHU�LV�QRW�GHILQHG�

Syntax.

boolean isDefined( ) throws RemoteException, PMException 

Description. ,Q�3URFHVV�0DQDJHU������WKH�LQVWDOOHU�UHJLVWHUV�DQ�HPSW\�EHDQ�DV�WKH�GHIDXOW�
FOXVWHU�EHDQ��:KHQ�\RX�FUHDWH�D�FOXVWHU��HLWKHU�LQWHUDFWLYHO\�WKURXJK�WKH�$GPLQLVWUDWRU�LQWHUIDFH�
RU�SURJUDPPDWLFDOO\�E\�FDOOLQJ�createCluster()�RQ�WKH�FOXVWHU�PDQDJHU���WKLV�EHDQ�LV�ILOOHG�
ZLWK�WKH�UHOHYDQW�LQIRUPDWLRQ�IRU�WKH�FOXVWHU��8QWLO�WKHQ��WKH�EHDQ�LV�HPSW\���MXVW�D�SODFH�KROGHU��
7KH�isDefined()�PHWKRG�GHWHUPLQHV�LI�WKH�FOXVWHU�KDV�EHHQ�FUHDWHG�RU�QRW��

%HIRUH�FDOOLQJ�PHWKRGV�RQ�WKH�GHIDXOW�FOXVWHU�\RX�FDQ�XVH�isDefined()�WR�WHVW�LI�LW�KDV�EHHQ�
FUHDWHG��,I�LW�KDV�QRW�EHHQ�FUHDWHG��\RX�FDQQRW�FDOO�PHWKRGV�RQ�LW��WKDW�LV��\RX�JHW�DQ�H[FHSWLRQ�
LI�\RX�WU\�WR�FDOO�PHWKRGV�RQ�LW��

Example.

if (isDefined(IPMCluster.DEFAULT) )

{ // call methods on the default cluster bean }

getApplicationsPath
UHWXUQV�WKH�IXOO�SDWK�RI�WKH�3URFHVV�0DQDJHU�DSSOLFDWLRQV�GLUHFWRU\�

Syntax.

String getApplicationsPath( ) throws RemoteException, PMException 

UHWXUQV�WKH�IXOO�SDWK�RI�WKH�3URFHVV�0DQDJHU�DSSOLFDWLRQV�GLUHFWRU\��,W�LV�W\SLFDOO\�
�30B+20(�DSSOLFDWLRQV��

getCorporateDirectory
UHWXUQV�WKH�FRUSRUDWH�GLUHFWRU\�REMHFW�IRU�WKH�FOXVWHU�

Syntax.
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CorporateDirectory getCorporateDirectory( ) throws PMException, 
RemoteException 

getFinder
UHWXUQV�WKH�)LQGHU�REMHFW�RI�WKH�FOXVWHU�

Syntax.

IFinder getFinder( ) throws RemoteException, PMException 

Description. 5HWXUQV�WKH�)LQGHU�REMHFW�IRU�D�FOXVWHU��*LYHQ�WKH�)LQGHU�REMHFW��\RX�FDQ�ILQG�
ZRUN�LWHPV�DQG�SURFHVV�LQVWDQFHV�LQ�WKH�FOXVWHU��

getDeploymentManager
UHWXUQV�WKH�'HSOR\PHQW0DQDJHU�REMHFW�IRU�WKH�FOXVWHU�

Syntax.

IDeploymentManager getDeploymentManager( ) throws PMException, 
RemoteException 

Description. 5HWXUQV�WKH�'HSOR\PHQW�0DQDJHU�REMHFW�IRU�D�FOXVWHU��*LYHQ�WKH�GHSOR\PHQW�
PDQDJHU��\RX�FDQ�DFFHVV�WKH�GHSOR\PHQW�GHVFULSWRU�IRU�LQGLYLGXDO�DSSOLFDWLRQV��*LYHQ�D�
GHSOR\PHQW�GHVFULSWRU��\RX�FDQ�FKDQJH�WKH�DSSOLFDWLRQ·V�VWDJH��VWDWXV��PRGH�DQG�WHVWLQJ�VWDWH��
)RU�GHWDLOV�RI�WKH�GHSOR\PHQW�PDQDJHU��VHH�&KDSWHU����´'HSOR\PHQW�0DQDJHU��

IPMClusterProperty
7KH�,30&OXVWHU3URSHUW\�LQWHUIDFH�LV�XVHG�LQ�YDULRXV�FOXVWHU�EHDQ�$3,V��,W�LV�XVHG�WR�VHW�DQG�JHW�
FOXVWHU�SURSHUWLHV�

:KHQ�FUHDWLQJ�DQ�,30&OXVWHU��\RX�ILUVW�QHHG�WR�FUHDWH�DQ�,30&OXVWHU3URSHUW\�DQG�WKHQ�XVH�WKH�
setValue()�PHWKRG�WR�VHW�WKH�FOXVWHU�SURSHUWLHV��7DEOH�����OLVWV�WKH�FOXVWHU�SURSHUWLHV�WKDW�
PXVW�EH�VHW�ZKHQ�FUHDWLQJ�D�FOXVWHU��7DEOH�����OLVWV�FOXVWHU�SURSHUWLHV�WKDW�VSHFLI\�85/V�IRU�
DFFHVVLQJ�YDULRXV�3URFHVV�0DQDJHU�FRPSRQHQWV�

7R�FUHDWH�DQ�,30&OXVWHU3URSHUW\��XVH�WKH�create()�PHWKRG�RQ�,30&OXVWHU3URSHUW\)DFWRU\�
DV�IROORZV�

IPMClusterProperty prop1 = PMClusterPropertyFactory.create ( ) ;
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7R�JHW�WKH�H[LVWLQJ�,30&OXVWHU3URSHUW\�IRU�D�FOXVWHU��FDOO�getClusterProperty()�RQ�WKH�
FOXVWHU��DV�IROORZV�

IPMClusterProperty myProp = myCluster.getClusterProperty();

Table  4-1 Cluster properties

All properties are public static int

Cluster and configuration properties

• CLUSTER_DN the distinguished name (DN) of the cluster 
entry

• CONFIGURATION_DIRECTORY_SERVERthe host name where the configuration 
directory resides

• CONFIGURATION_DIRECTORY_PORT the port number for the configuration 
directory 

• CONFIGURATION_DIRECTORY_BIND_ 
DN

 the Bind DN of the configuration directory

• CONFIGURATION_DIRECTORY_BIND_ 
DN_ PASSWORD

the Bind DN password of the configuration 
directory

Corporate directory properties

• CORPORATE_DIRECTORY_SERVER the host name where the corporate directory 
resides

• CORPORATE_DIRECTORY_PORT the corporate directory port number

• CORPORATE_DIRECTORY_BASE the corporate directory base, for example:

ou=People, o=mcom.com  

• CORPORATE_DIRECTORY_BIND_DN the corporate directory BIND DN, for example:

cn=Directory Manager

This property is optional when creating a 
cluster. 

• CORPORATE_DIRECTORY_BIND_DN_ 
PASSWORD 

the corporate directory BIND DN Password. 

This property is optional when creating a 
cluster. 

Database properties
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• DATABASE_TYPE the Database Type. The value can be:

IPMClusterProperty.ORACLE 

IPMClusterProperty.SYBASE

• DATABASE_IDENTIFIER the database identifier

• DATABASE_NAME the database name (optional if the database 
type is ORACLE)

• DATABASE_USER_NAME the database user name

• DATABASE_PASSWORD the database password

General properties

• DESCRIPTION the description of the cluster 

• PRETTY_NAME the pretty name of the cluster that appears in 
the Builder.

This property is optional when creating a 
cluster. 

• SMTP_SERVER the SMTP server host name.

This property is optional when creating a 
cluster. 

• SMTP_PORT the SMTP port number .

This property is optional when creating a 
cluster. 

• SMTP_REPLY_TO the SMTP reply to.

This property is optional when creating a 
cluster. 

Table  4-2 URL Properties

All properties are public static int

• DEPLOY_URL The URL where 3URFHVV�0DQDJHU 
applications are deployed.

• EXPRESS_URL The URL for the 3URFHVV�0DQDJHU Express

Table  4-1 Cluster properties
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2WKHU�SUH�GHILQHG�YDULDEOHV�DUH�OLVWHG�LQ�7DEOH������

• ADMINISTRATOR_URL The URL for the Process Administration 
interface

• BUSINESS_URL The URL for the Process Business 
Manager’s interface

• APPLICATION_URL 

Table  4-3 Event Properties

All properties are public static int

• EVENT_USER The cluster uses the EVENT_USER ID 
when it makes asynchronous requests into 
the Process Manager Engine, such as 
when the timer agent checks for expired 
work items.

This user and password combination 
should be a valid combination inside the 
corporate directory. 

• EVENT_USER_PASSWORD Password for the EVENT_USER.

Table  4-4 Other static int variables

• ORACLE 

• SYBASE

These are used as the values of the DATABASE_TYPE 
variable.

• LOG_INFORMATION

• LOG_SECURITY 

• LOG_ERROR

These are used as an argument to the getLog()  method 
on IPMCluster to specify what kind of log to retrieve.

Table  4-2 URL Properties
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Getting and Setting Property Values
7R�UHWULHYH�RU�VHW�SURSHUWLHV��XVH�WKH�IROORZLQJ�PHWKRGV�

• getValue

• setValue

• getProperties

getValue
*HWV�WKH�YDOXH�RI�D�SDUWLFXODU�SURSHUW\�

Syntax:

String getValue ( int propName) 

Parameters.

Example.

• propName The property whose value is to be retrieved. The value 
must be one of the static variables listed in Table 4-1. For 
example:

IPMClusterProperty.DATABASE_USER_NAME

// myCluster is the default cluster

IPMClusterProperty myProp = myCluster.getClusterProperty();
String description = 

myProp.getValue(IPMClusterProperty.DESCRIPTION);
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setValue
6HWV�WKH�YDOXH�RI�D�SDUWLFXODU�SURSHUW\�

Syntax.

void setValue ( int propName, String value) 

Parameters.

Example.

getProperties
5HWXUQV�D�KDVKWDEOH�RI�DOO�SURSHUWLHV�DQG�WKHLU�FRUUHVSRQGLQJ�YDOXHV��&OLHQWV�FDQ�LWHUDWH�WKURXJK�
WKH�SURSHUWLHV�DQG�WKHLU�FRUUHVSRQGLQJ�YDOXHV��7KH�KDVKWDEOH�LV�LQGH[HG�E\�SURSHUW\�QDPH��

Syntax.

Hashtable getProperties ( ) 

• propName The property to be set. The value must be one of the static 
variables listed in Table 4-1. For example:

IPMClusterProperty.DATABASE_USER_NAME

• value The value for the property.

// Create a PMClusterProperty object
IPMClusterProperty prop1 = PMClusterPropertyFactory.create ( ) ;

// Populate the properties in the PMClusterProperty object
prop1.setValue(IPMClusterProperty.CORPORATE_DIRECTORY_SERVER, 
"westminster"); 

prop1.setValue(IPMClusterProperty.CORPORATE_DIRECTORY_PORT, 
"4141"); 
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Example.

PMClusterPropertyFactory
7KH�SXUSRVH�RI�WKLV�FODVV�LV�WR�FUHDWH�QHZ�,30&OXVWHU3URSHUW\�REMHFWV��ZKLFK�FRQWDLQ�WKH�
SURSHUWLHV�IRU�D�FOXVWHU��

create
&UHDWHV�DQ�,30&OXVWHU3URSHUW\�REMHFW�

Syntax.

IPMClusterProperty create();

Example.

// Populate the properties in the PMClusterProperty object
Hashtable allprops = prop1.getProperties(); 

// Create a PMClusterProperty object
IPMClusterProperty prop1 = PMClusterPropertyFactory.create ( ) ;
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Code Samples
7KLV�VHFWLRQ�SUHVHQWV�WKH�IROORZLQJ�FRGH�VDPSOHV�

� 0RXQW�WKH�&OXVWHU�0DQDJHU�DQG�*HW�WKH�'HIDXOW�&OXVWHU

� &UHDWH�D�&OXVWHU

� *HW�DQG�6HW�&OXVWHU�3URSHUWLHV

Mount the Cluster Manager and Get the Default 
Cluster
7KLV�FRGH�VDPSOH�JHWV�WKH�FOXVWHU�PDQDJHU�DQG�WKH�GHIDXOW�FOXVWHU�

 IPMClusterProperty prop = PMClusterPropertyFactory.create ( ); 
// Set the various properties of the interface 
.... 
.... 
... 
// look up in JNDI name space to get a handle on the
// IPMClusterManager bean interface 
... 
.... 
// maybe, then create a cluster 
IPMClusterManager.createCluster ( prop ) ; 
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Create a Cluster
7KLV�FRGH�VDPSOH�FUHDWHV�D�QHZ�FOXVWHU��ZKLFK�RYHUZULWHV�WKH�H[LVWLQJ�RQH�LQ�3URFHVV�0DQDJHU�
�����VLQFH�RQO\�RQH�FOXVWHU�LV�VXSSRUWHG�DW�D�WLPH�

// Get the cluster manager
IPMClusterManager myClusterManager = null; 

try { 
javax.naming.Context cxt = new javax.naming.InitialContext(); 
IPMClusterManagerHome clManagerHome = (IPMClusterManagerHome)

cxt.lookup(IPMClusterManager.JNDI_ROOT);  
 myClusterManager = clManagerHome.create(); 
} 

catch( Exception e ) 
{ 
 System.out.println("Cluster manager creation failed" + e);
}

// Get the default cluster
IPMCluster myCluster = myClusterManager.getCluster( 

IPMCluster.DEFAULT);
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Get and Set Cluster Properties
7KLV�FRGH�VDPSOH�JHWV�DQG�VHWV�FOXVWHU�SURSHUWLHV�

// Create a PMClusterProperty object
IPMClusterProperty prop1 = PMClusterPropertyFactory.create ( ) ;

// Populate the properties in the PMClusterProperty object
prop1.setValue(IPMClusterProperty.CONFIGURATION_DIRECTORY_SERVER
, "westminster"); 
prop1.setValue(IPMClusterProperty.CONFIGURATION_DIRECTORY_PORT, 
"4141"); 

// Continue setting properties
...

// Now create the cluster
IPMCluster cluster1 = myClusterManager.createCluster( prop1 );
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// myCluster is the default cluster

// Get some properties
IPMClusterProperty myProp = myCluster.getClusterProperty();
String description = 
myProp.getValue(IPMClusterProperty.DESCRIPTION);

// Change some property values
IPMClusterProperty myProp = myCluster.getClusterProperty();
myProp.setValue(IPMClusterProperty.DESCRIPTION, 

"New cluster description");
myProp.setValue(IPMClusterProperty.SMTP_REPLY_TO , 

"pmadministrator@netscape.com");

// Save the changes to the cluster
myProp.changeCluster(myprop);
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Chapter 5

Deployment Manager

7KH�GHSOR\PHQW�PDQDJHU�LV�UHVSRQVLEOH�IRU�LQVWDOOLQJ�DQG�UHPRYLQJ�DSSOLFDWLRQV�IURP�WKH�
FOXVWHU��7KH�GHSOR\PHQW�PDQDJHU�LV�DOVR�UHVSRQVLEOH�IRU�FKDQJLQJ�WKH�GHSOR\PHQW�VWDWH�RI�D�
GHSOR\HG�DSSOLFDWLRQ�E\�FKDQJLQJ�LWV�GHSOR\PHQW�GHVFULSWRU�ZKHQ�DSSOLFDEOH�

3URFHVV�0DQDJHU�FOLHQWV�FDQ�DFFHVV�WKH�GHSOR\PHQW�PDQDJHU�E\�FDOOLQJ�WKH�
getDeploymentManager()�PHWKRG�RQ�WKH�FOXVWHU�EHDQ�ZKLFK�LV�GHVFULEHG�LQ�&KDSWHU����
´&OXVWHU�0DQDJHPHQW�µ�*LYHQ�WKH�GHSOR\PHQW�PDQDJHU��\RX�FDQ�DFFHVV�WKH�GHSOR\PHQW�
GHVFULSWRU�IRU�LQGLYLGXDO�DSSOLFDWLRQV��*LYHQ�D�GHSOR\PHQW�GHVFULSWRU��\RX�FDQ�FKDQJH�WKH�
DSSOLFDWLRQ·V�VWDJH��VWDWXV��PRGH�DQG�WHVWLQJ�VWDWH��)RU�H[SODQDWLRQV�RI�WKHVH�VWDWHV��VHH�WKH�
VHFWLRQ�´'HSOR\PHQW�6WDWHVµ���1RWH�KRZHYHU�WKDW�\RX�FDQQRW�SURJUDPPDWLFDOO\�LQVWDOO�
DSSOLFDWLRQV��WKH\�PXVW�EH�GHSOR\HG�IURP�WKH�3URFHVV�%XLOGHU��

7KLV�FKDSWHU�KDV�WKH�IROORZLQJ�VHFWLRQV�

� 'HSOR\PHQW�6WDWHV

� ,'HSOR\PHQW0DQDJHU�,QWHUIDFH

� ,'HSOR\PHQW'HVFULSWRU�,QWHUIDFH

Note: You can find all the necessary classes in the pm60classes.jar file in the api 
directory on the Process Manager 6.0 CD.

Deployment States
7KH�GHSOR\PHQW�GHVFULSWRU�IRU�D�GHSOR\HG�DSSOLFDWLRQV�VSHFLILHV�WKH�IROORZLQJ�VWDWHV�IRU�WKH�
DSSOLFDWLRQ�

� 67$*(

� 02'(

� 67$786
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� 7(67,1*

STAGE
7KH�DSSOLFDWLRQ�FDQ�EH�HLWKHU�LQ�'(9(/230(17�VWDJH�RU�LQ�352'8&7,21�VWDJH��

� '(9(/230(17�VWDJH����WKH�DSSOLFDWLRQ�FDQ�EH�FRPSOHWHO\�UHZULWWHQ�IURP�WKH�3URFHVV�
%XLOGHU��

� 352'8&7,21�VWDJH����RQO\�OLPLWHG�FKDQJHV�FDQ�EH�PDGH�IURP�WKH�3URFHVV�%XLOGHU��

7KH�VWDJH�FDQ�EH�FKDQJHG�SURJUDPPDWLFDOO\��,Q�WKH�LQWHUIDFH��WKH�FKDQJH�IURP�
'(9(/230(17�WR�352'8&7,21�FDQ�RQO\�GRQH�IURP�WKH�3URFHVV�%XLOGHU�DQG�127�
IURP�WKH�$GPLQLVWUDWRU�8,�

Note��$Q�DSSOLFDWLRQ�LQ�WKH�SURGXFWLRQ�VWDJH�FDQ�EH�LQ�WKH�WHVWLQJ�VWDWH�ZKLFK�PHDQV�WKDW�HYHQ�
WKRXJK�WKH�FKDQJHV�WKDW�FDQ�EH�PDGH�IURP�WKH�3URFHVV�%XLOGHU�DUH�UHVWULFWLYH�DOO�WKH�ZRUN�LWHPV�
FDQ�VWLOO�EH�DVVLJQHG�WR�WKH�FUHDWRU�RI�WKH�SURFHVV�LQVWDQFH��7KLV�NLQG�RI�D�VFHQDULR�LV�XVHIXO�
ZKHQ�DQ�DSSOLFDWLRQ�KDV�EHHQ�GHSOR\HG�WR�SURGXFWLRQ�EXW�D�ILQDO�SDVV�LV�EHLQJ�PDGH�WR�PDNH�
VXUH�WKDW�HYHU\WKLQJ�LV�ZRUNLQJ�

MODE 
7KH�PRGH�RI�WKH�DSSOLFDWLRQ�FDQ�EH�HLWKHU�23(1�RU�&/26('�

� 23(1�PRGH����QHZ�SURFHVV�LQVWDQFHV�FDQ�EH�FUHDWHG��

� &/26('�PRGH����QR�QHZ�SURFHVV�LQVWDQFHV�FDQ�EH�FUHDWHG�EXW�ROG�SURFHVV�LQVWDQFHV�FDQ�
FRQWLQXH�WKURXJK�WKH�V\VWHP�WR�FRPSOHWLRQ�

7KH�PRGH�FDQ�EH�FKDQJHG�SURJUDPPDWLFDOO\��,Q�WKH�LQWHUIDFH��DGPLQLVWUDWRUV�FDQ�FKDQJH�WKH�
02'(�IURP�23(1�WR�&/26('�DQG�EDFN�WR�23(1�IURP�WKH�$GPLQLVWUDWRU�8,�

STATUS
7KH�DSSOLFDWLRQ�67$786�FDQ�EH�HLWKHU�67$57('�RU�67233('��

� 67$57('�VWDWXV����WKH�DSSOLFDWLRQ�FDQ�EH�DFFHVVHG�IURP�WKH�([SUHVV�8,��

� 67233('�VWDWXV����WKH�DSSOLFDWLRQ�FDQQRW�EH�DFFHVVHG�WKURXJK�WKH�([SUHVV�8,��

7KH�VWDJH�FDQ�EH�FKDQJHG�SURJUDPPDWLFDOO\��,Q�WKH�LQWHUIDFH��DGPLQLVWUDWRUV�FDQ�FKDQJH�WKH�
67$786�IURP�67$57('�WR�67233('�DQG�EDFN�WR�67$57('�IURP�WKH�$GPLQLVWUDWRU�8,��
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TESTING
7KH�7(67,1*�VWDWH�FDQ�EH�HLWKHU�758(�RU�)$/6(�

� 758(����DOO�ZRUN�LWHPV�DUH�DXWRPDWLFDOO\�DVVLJQHG�WR�WKH�FUHDWRU�RI�WKH�SURFHVV�LQVWDQFH��

� )$/6(����WKH�ZRUN�LWHPV�DUH�DVVLJQHG�WR�WKH�UHDO�XVHU��

7KH�VWDJH�FDQ�EH�FKDQJHG�SURJUDPPDWLFDOO\��,Q�WKH�LQWHUIDFH��DGPLQLVWUDWRUV�FDQ�FKDQJH�WKH�
7(67,1*�IURP�758(�WR�)$/6(�DQG�EDFN�WR�)$/6(�IURP�WKH�$GPLQLVWUDWRU�8,�

Note��$Q�DSSOLFDWLRQ�LQ�WKH�SURGXFWLRQ�VWDJH�FDQ�EH�LQ�WKH�WHVWLQJ�VWDWH�ZKLFK�PHDQV�WKDW�HYHQ�
WKRXJK�WKH�FKDQJHV�WKDW�FDQ�EH�PDGH�IURP�WKH�3URFHVV�%XLOGHU�DUH�UHVWULFWLYH�DOO�WKH�ZDUWLPHV�
FDQ�VWLOO�EH�DVVLJQHG�WR�WKH�FUHDWRU�RI�WKH�SURFHVV�LQVWDQFH��7KLV�NLQG�RI�D�VFHQDULR�LV�XVHIXO�
ZKHQ�DQ�DSSOLFDWLRQ�KDV�EHHQ�GHSOR\HG�WR�SURGXFWLRQ�EXW�D�ILQDO�SDVV�LV�EHLQJ�PDGH�WR�PDNH�
VXUH�WKDW�HYHU\WKLQJ�LV�ZRUNLQJ�

IDeploymentManager Interface
8VH�WKH�,'HSOR\PHQW0DQDJHU�LQWHUIDFH�WR�JHW�DFFHVV�WR�WKH�GHSOR\PHQW�GHVFULSWRUV�IRU�
LQVWDOOHG�DSSOLFDWLRQV�DQG�WR�UHPRYH�DQ�DSSOLFDWLRQ��*LYHQ�WKH�GHSOR\PHQW�GHVFULSWRU�IRU�DQ�
DSSOLFDWLRQ��\RX�FDQ�FKDQJH�GHSOR\PHQW�GHWDLOV��VXFK�DV�FKDQJLQJ�LWV�VWDJH��VWDWXV��PRGH��DQG�
WHVWLQJ�VWDWH�

7R�JHW�WKH�,'HSOR\PHQW0DQDJHU�IRU�D�FOXVWHU��FDOO�WKH�getDeploymentManager()�PHWKRG�
RQ�WKH�UHOHYDQW�,30&OXVWHU�REMHFW��)RU�DQ�H[DPSOH�RI�DFFHVVLQJ�WKH�GHSOR\PHQW�PDQDJHU��VHH�
WKH�FRGH�VDPSOH�LQ�WKH�VHFWLRQ��,'HSOR\PHQW'HVFULSWRU�,QWHUIDFH��

Where are the Classes and Interfaces?
7KH�FOXVWHU�PDQDJHU�DQG�DOO�FODVVHV�UHODWHG�WR�WKH�FOXVWHU�DUH�LQ�WKH 
com.netscape.pm.model�SDFNDJH��

7KH�GHSOR\PHQW�PDQDJHU�DQG�GHSOR\PHQW�GHVFULSWRU�FODVVHV�DUH�LQ�WKH�
com.netscape.pm.dm�SDFNDJH�

$OO�WKH�FODVVHV�DUH�LQ�WKH�in the pm60classes.jar file. If you have installed the Process 
Manager Builder, you can find this jar file in the directory builder-root\support\sdk. 
You may also be able to find it on the CD.
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Method Reference
7KH�PHWKRGV�RI�WKH�,'HSOR\PHQW0DQDJHU�LQWHUIDFH�DUH�

• removeApplication

• getInstalledApplications

removeApplication
5HPRYHV�DQ�DSSOLFDWLRQ�

Syntax.

void removeApplication ( String appName, boolean bDropTable ) 

Parameters.

Description. 7KLV�PHWKRG�UHPRYHV�DQ�DSSOLFDWLRQ��:KHWKHU�RU�QRW�WKH�EDFNHQG�GDWDEDVH�
WDEOH�LV�UHPRYHG�GHSHQGV�RQ�WKH�bDropTable �DUJXPHQW�

getInstalledApplications
*HWV�D�KDVKWDEOH�RI�GHSOR\PHQW�GHVFULSWRUV�IRU�DOO�LQVWDOOHG�DSSOLFDWLRQV�

Syntax.

Hashtable getInstalledApplications ( ) 

Description. 7KLV�UHWXUQV�D�KDVKWDEOH�RI�GHSOR\PHQW�GHVFULSWRUV�RI�LQVWDOOHG�DSSOLFDWLRQV��
7KH�KDVKWDEOH�LV�LQGH[HG�E\�WKH�QDPHV�RI�WKH�DSSOLFDWLRQV��7KH�KDVKWDEOH�LV�NH\HG�E\�WKH�
DSSOLFDWLRQ�QDPH�

*LYHQ�D�GHSOR\PHQW�GHVFULSWRU��\RX�FDQ�WHVW�WKH�VWDJH��PRGH��VWDWXV�DQG�WHVWLQJ�VWDWH�RI�DQ�
DSSOLFDWLRQ�

)RU�D�FRGHG�H[DPSOH��VHH�WKH�QH[W�VHFWLRQ�

• appName LV�WKH�QDPH�RI�WKH�DSSOLFDWLRQ�WKDW�LV�WR�EH�UHPRYHG�IURP�
WKH�FOXVWHU

• bDropTable LQGLFDWHV�ZKHWKHU�WKH�EDFNHQG�GDWDEDVH�WDEOH�LV�WR�EH�
GURSSHG�RU�QRW��,I�WKLV�LV�758(��WKH�GDWDEDVH�WDEOH�LV�
GURSSHG��,I�LW�LV�)$/6(��WKH�GDWDEDVH�WDEOH�LV�QRW�GURSSHG�
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IDeploymentDescriptor Interface 
*LYHQ�WKH�GHSOR\PHQW�PDQDJHU��FOLHQWV�FDQ�FDOO�getInstalledApplications()�WR�JHW�D�
KDVKWDEOH�RI�GHSOR\PHQW�GHVFULSWRUV�IRU�DOO�LQVWDOOHG�DSSOLFDWLRQV��7KH�KDVKWDEOH�LV�NH\HG�E\�
DSSOLFDWLRQ�QDPH��<RX�FDQ�WKHQ�JHW�DFFHVV�WKH�KDVKWDEOH�WR�UHWULHYH�WKH�GHSOR\PHQW�GHVFULSWRU�
IRU�DQ�LQGLYLGXDO�DSSOLFDWLRQ�

Code Example
7KH�IROORZLQJ�FRGH�H[DPSOH�LOOXVWUDWHV�KRZ�WR�JHW�WKH�GHSOR\PHQW�GHVFULSWRU�IRU�DQ�DSSOLFDWLRQ�
QDPHG�myApp�
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(DFK�DSSOLFDWLRQ�KDV�D�GHSOR\PHQW�GHVFULSWRU�WKDW�FRQWDLQV�WKH�FXUUHQW�VHWWLQJV�IRU�WKH�PRGH��
VWDJH��VWDWXV�DQG�WHVWLQJ�VWDWH�RI�WKH�DSSOLFDWLRQ��&OLHQWV�FDQ�DFFHVV�WKH�GHSOR\PHQW�GHVFULSWRU�
RI�D�SDUWLFXODU�DSSOLFDWLRQ�WR�PDQLSXODWH�WKHVH�LQGLYLGXDO�SDUDPHWHUV��

Method Reference
7KH�,'HSOR\PHQW'HVFULSWRU�,QWHUIDFH�KDV�WKH�IROORZLQJ�PHWKRGV�WKDW�FDQ�EH�SHUIRUPHG�RQ�
WKH�GHSOR\PHQW�GHVFULSWRU�RI�D�SDUWLFXODU�DSSOLFDWLRQ�

// Get the cluster manager
IPMClusterManager myClusterManager = null; 
try { 

 javax.naming.Context cxt = new javax.naming.InitialContext(); 
 IPMClusterManagerHome clManagerHome = (IPMClusterManagerHome)

cxt.lookup(IPMClusterManager.JNDI_ROOT);  
 myClusterManager = clManagerHome.create(); 
} 

catch( Exception e ) 
{ 
 System.out.println("Cluster manager creation failed" + e);
}

// Get the default cluster
IPMCluster myCluster = myClusterManager.getCluster( 

IPMCluster.DEFAULT);

// Get the deployment manager
IDeploymentManager myDepManager = myCluster.getDeploymentManager(); 

// Get a hastable of all installed apps
Hashtable appList = myDepManager.getInstalledApplications ( ); 
      
// Get the deployment descriptor for myapp
IDeploymentDescriptor myAppDD = appList.get ("myapp"); 
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isApplicationStopped
7HVWV�LI�WKH�DSSOLFDWLRQ�LV�VWRSSHG�

Syntax.

boolean isApplicationOff () 

Description. 5HWXUQV�WUXH�LI�WKH�DSSOLFDWLRQ·V�VWDWXV�LV�2))�RWKHUZLVH�UHWXUQV�IDOVH�

isApplicationStarted
7HVWV�LI�WKH�DSSOLFDWLRQ�LV�RQ�

Syntax.

boolean isApplicationOn () 

Description. 5HWXUQV�WUXH�LI�WKH�DSSOLFDWLRQ·V�VWDWXV�LV�21�RWKHUZLVH�UHWXUQV�IDOVH�

isModeClosed
7HVWV�LI�WKH�DSSOLFDWLRQ·V�PRGH�LV�&/26('�

Syntax.

boolean isModeClosed () 

Description. 5HWXUQV�WUXH�LI�WKH�PRGH�LV�&/26('�RWKHUZLVH�UHWXUQV�IDOVH�

• isApplicationStopped • save

• isApplicationStarted • setApplicationStarted

• isModeClosed • setApplicationStopped

• isModeOpen • setModeOpen

• isStageDevelopment • setModeClosed

• isStageProduction • setTesting

• isTesting •
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isModeOpen
7HVWV�LI�WKH�DSSOLFDWLRQ·V�PRGH�LV�23(1�

Syntax.

boolean isModeOpen () 

Description. 5HWXUQV�WUXH�LI�WKH�PRGH�LV�23(1�RWKHUZLVH�UHWXUQV�IDOVH�

isStageDevelopment
7HVWV�LI�WKH�DSSOLFDWLRQ�LV�LQ�WKH�GHYHORSPHQW�VWDJH�

Syntax.

boolean isStageDevelopment () 

Description. 5HWXUQV�WUXH�LI�WKH�DSSOLFDWLRQ�LV�LQ�WKH�'(9(/230(17�VWDJH�RWKHUZLVH�
UHWXUQV�IDOVH�

isStageProduction
7HVWV�LI�WKH�DSSOLFDWLRQ�LV�LQ�WKH�SURGXFWLRQ�VWDJH�

Syntax.

boolean isStageProduction () 

Description. 5HWXUQV�WUXH�LI�WKH�DSSOLFDWLRQ�LV�LQ�WKH�352'8&7,21�VWDJH�RWKHUZLVH�
UHWXUQV�IDOVH�

isTesting
7HVWV�LI�WKH�DSSOLFDWLRQ�LV�LQ�WKH�WHVWLQJ�VWDWH�

Syntax.

boolean isTesting () 

Description. 5HWXUQV�WUXH�LI�WKH�DSSOLFDWLRQ�LV�LQ�WKH�7(67,1*�VWDWH�RWKHUZLVH�UHWXUQV�IDOVH�
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save
6DYHV�WKH�GHSOR\PHQW�GHVFULSWRU�

Syntax.

void save ( ) 

Description. 6DYHV�FKDQJHV�WR�WKH�GHSOR\PHQW�GHVFULSWRU��&OLHQWV�PXVW�FDOO�WKLV�PHWKRG�DIWHU�
FDOOLQJ�DQ\�PHWKRGV�WKDW�FKDQJH�WKH�GHSOR\PHQW�GHVFULSWRU�

setApplicationStopped
6HWV�WKH�DSSOLFDWLRQ�WR�VWRSSHG�

Syntax.

void setApplicationOff() 

Description. VHWV�WKH�67$786�RI�WKH�DSSOLFDWLRQ�WR�67233('�ZKLFK�PHDQV�WKH�
DSSOLFDWLRQ�FDQQRW�EH�DFFHVVHG�WKURXJK�WKH�([SUHVV�8,���

&OLHQWV�PXVW�FDOO�WKH�save���PHWKRG�DIWHU�FDOOLQJ�WKLV�PHWKRG�

setApplicationStarted
6HWV�WKH�DSSOLFDWLRQ�WR�67$57('�

Syntax.

void setApplicationOn () 

Description. VHWV�WKH�67$786�RI�WKH�DSSOLFDWLRQ�WR�67$57('�ZKLFK�PHDQV�WKH�
DSSOLFDWLRQ�FDQ�EH�DFFHVVHG�IURP�WKH�([SUHVV�8,��

&OLHQWV�PXVW�FDOO�WKH�save���PHWKRG�DIWHU�FDOOLQJ�WKLV�PHWKRG�

setModeClosed
6HWV�WKH�DSSOLFDWLRQ�PRGH�WR�FORVHG�

Syntax.

void setModeClosed() 
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Description. 6HWV�WKH�02'(�RI�WKH�DSSOLFDWLRQ�WR�&/26('��7KLV�PHDQV�WKDW�QR�QHZ�
SURFHVV�LQVWDQFHV�FDQ�EH�FUHDWHG�EXW�ROG�SURFHVV�LQVWDQFHV�FDQ�FRQWLQXH�WKURXJK�WKH�V\VWHP�WR�
FRPSOHWLRQ�

&OLHQWV�PXVW�FDOO�WKH�save���PHWKRG�DIWHU�FDOOLQJ�WKLV�PHWKRG�

setModeOpen
6HWV�WKH�DSSOLFDWLRQ�PRGH�WR�RSHQ�

Syntax.

void setModeOpen () 

Description. VHWV�WKH�02'(�RI�WKH�DSSOLFDWLRQ�WR�23(1��7KLV�PHDQV�WKDW�QHZ�SURFHVV�
LQVWDQFHV�FDQ�EH�FUHDWHG�

&OLHQWV�PXVW�FDOO�WKH�save���PHWKRG�DIWHU�FDOOLQJ�WKLV�PHWKRG�

setTesting
Syntax.

void setTesting (boolean yesNo) 

Parameters.

Description. 6HWV�7(67,1*�WR�758(�RU�)$/6(�GHSHQGLQJ�RQ�WKH�SDUDPHWHU���

� 758(����DOO�ZRUN�LWHPV�DUH�DXWRPDWLFDOO\�DVVLJQHG�WR�WKH�FUHDWRU�RI�WKH�SURFHVV�LQVWDQFH��

� )$/6(����WKH�ZRUN�LWHPV�DUH�DVVLJQHG�WR�WKH�UHDO�XVHU��

&OLHQWV�PXVW�FDOO�WKH�save���PHWKRG�DIWHU�FDOOLQJ�WKLV�PHWKRG�

• yesNo if true, the application is in testing mode, if false it is not.



165

Chapter 6

Working with Applications, Process
Instances and Work Items

7KH�3URFHVV�0DQDJHU�$SSOLFDWLRQ�$3,�SURYLGHV�FODVVHV�DQG�PHWKRGV�WKDW�OHW�\RX�ILQG�DQG�
ZRUN�ZLWK�DSSOLFDWLRQV��SURFHVV�LQVWDQFHV�DQG�ZRUN�LWHPV��<RX�ZRXOG�XVH�WKLV�$3,�WR�EXLOG�
-DYD�DSSOLFDWLRQV�WKDW�HPEHG�WKH�IXQFWLRQDOLW\�RI�WKH�3URFHVV�0DQDJHU�HQJLQH�

)RU�H[DPSOH��\RX�FDQ�FUHDWH�EDFN�HQG�V\VWHPV�WKDW�FUHDWH�SURFHVV�LQVWDQFHV�SURJUDPPDWLFDOO\�
UDWKHU�WKDQ�WKURXJK�WKH�8,���$IWHU�FUHDWLQJ�D�SURFHVV�LQVWDQFH��WKH�EDFN�HQG�V\VWHP�FDQ�FKHFN�
LWV�VWDWXV�DQG�LQWHUDFW�ZLWK�ZRUN�LWHPV��

<RX�FDQ�DOVR�XVH�WKH�3URFHVV�0DQDJHU�$SSOLFDWLRQ�$3,�WR�ZULWH�\RXU�RZQ�IURQW�HQG�
XVHU�LQWHUIDFH�WR�WKH�3URFHVV�0DQDJHU�HQJLQH�VR�WKDW�\RXU�XVHUV�XVH�WKH�QHZ�LQWHUIDFH�UDWKHU�
WKDQ�XVLQJ�WKH�3URFHVV�([SUHVV��)RU�H[DPSOH��VXSSRVH�\RX�ZDQW�WR�KDYH�D�EDWFK�GHOHJDWH�8,���
7KH�LQEXLOW�GHOHJDWH�IHDWXUH�RQO\�DOORZV�\RX�WR�GHOHJDWH�RQH�ZRUN�LWHP���<RX�FRXOG�ZULWH�D�
ZHE�EDVHG�8,�WKDW�DOORZV�WKH�XVHU�WR�VHOHFW�PXOWLSOH�ZRUN�LWHPV���7KHQ�LQ�WKH�EDFN�HQG��\RX�
ZRXOG�FDOO�wi.delegate()�UHSHDWHGO\�IRU�HDFK�ZRUN�LWHP�

,Q�HYHU\�3URFHVV�0DQDJHU�LQVWDOODWLRQ��D�FOXVWHU�PDQDJHU�EHDQ�PDQDJHV�WKH�3URFHVV�0DQDJHU�
FOXVWHUV��*LYHQ�WKH�FOXVWHU�PDQDJHU�EHDQ��\RX�FDQ�JHW�DFFHVV�WR�LQGLYLGXDO�FOXVWHU�EHDQV��*LYHQ�
DQ�LQGLYLGXDO�FOXVWHU�EHDQ��\RX�FDQ�DFFHVV�WKH�DSSOLFDWLRQ�EHDQ�IRU�WKH�FOXVWHU��*LYHQ�WKH�
DSSOLFDWLRQ�EHDQ��\RX�FDQ�ILQG�DQG�ZRUN�ZLWK�LQGLYLGXDO�SURFHVV�LQVWDQFHV�DQG�ZRUN�LWHPV�LQ�
WKH�DSSOLFDWLRQ�

6HH�&KDSWHU����´&OXVWHU�0DQDJHPHQWµ�IRU�LQIRUPDWLRQ�DERXW�DFFHVVLQJ�WKH�FOXVWHU�PDQDJHU�DQG�
LQGLYLGXDO�FOXVWHU�EHDQV�

7KH�$SSOLFDWLRQ�$3,�FRQVLVWV�RI�WKH�IROORZLQJ�LQWHUIDFHV�

� ,30$SSOLFDWLRQ����KDV�PHWKRGV�IRU�ILQGLQJ�ZRUN�LWHPV�DQG�SURFHVV�LQVWDQFHV��DQG�IRU�
WHVWLQJ�WKH�VWDWH�RI�DQ�DSSOLFDWLRQ�

� ,3URFHVV,QVWDQFH����KDV�PHWKRGV�IRU�ZRUNLQJ�ZLWK�LQGLYLGXDO�SURFHVV�LQVWDQFHV��VXFK�DV�
JHWWLQJ�DQG�VHWWLQJ�GDWD�ILHOG�YDOXHV��JHWWLQJ�LQIRUPDWLRQ�VXFK�DV�WKH�FUHDWLRQ�GDWH�DQG�
FUHDWRU��FKDQJLQJ�WKH�VWDWH��DQG�VXVSHQGLQJ��WHUPLQDWLQJ�RU�UHVXPLQJ�WKH�SURFHVV�LQVWDQFH�
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� ,:RUN,WHP����KDV�PHWKRGV�IRU�ZRUNLQJ�ZLWK�LQGLYLGXDO�ZRUN�LWHPV��VXFK�DV�FKDQJLQJ�
DVVLJQHHV��H[SLULQJ�RU�H[WHQGLQJ�WKH�H[SLUDWLRQ�GDWH��ILQGLQJ�ZKLFK�QRGH��DFWLYLW\��LW�LV�
DW�DQG�VXVSHQGLQJ�RU�UHVXPLQJ�LW�

� ,)LQGHU����KDV�PHWKRGV�IRU�ILQGLQJ�SURFHVV�LQVWDQFHV�DQG�ZRUN�LWHPV�LQ�WKH�DSSOLFDWLRQ��

You can find all the necessary classes in the pm60classes.jar file. If you have 
installed the Process Manager Builder, you can find this jar file in the directory 
builder-root\support\sdk. You may also be able to find it on the CD.

IPMApplication
7KH�DSSOLFDWLRQ�EHDQ�LV�WKH�PDLQ�DFFHVV�SRLQW�IRU�SURFHVV�LQVWDQFHV��,W�KDV�PHWKRGV�WKDW�DOORZ�
WKH�XVHU�WR�LQLWLDWH�DQG�HGLW�SURFHVV�LQVWDQFHV�DQG�ZRUN�LWHPV�DVVRFLDWHG�ZLWK�WKH�DSSOLFDWLRQ��
7KH�,30$SSOLFDWLRQ�EHDQ�LV�EHVW�WKRXJKW�RI�DV�D�IDFWRU\�IRU�3,V�DQG�:,V�

,W�DOVR�KDV�PHWKRGV�WKDW�OHW�\RX�JHW�WKH�DSSOLFDWLRQ·V�VWDJH��PRGH��VWDWXV�DQG�WHVWLQJ�VWDWH��6HH�
WKH�VHFWLRQ�´'HSOR\PHQW�6WDWHVµ�LQ�&KDSWHU����´'HSOR\PHQW�0DQDJHUµ�IRU�PRUH�LQIRUPDWLRQ�
DERXW�WKHVH�VHWWLQJV�

7R�UHPRYH�DQ�DSSOLFDWLRQ�RU�WR�FKDQJH�LWV�VWDWH��XVH�WKH�,'HSOR\PHQW'HVFULSWRU�LQWHUIDFH��DV�
GLVFXVVHG�LQ�&KDSWHU����´'HSOR\PHQW�0DQDJHU�µ

7R�JHW�D�KDQGOH�WR�D�VSHFLILF�DSSOLFDWLRQ��PRXQW�WKH�DSSOLFDWLRQ�EHDQ��)RU�H[DPSOH�

String jndiName = IPMApplication.DEFAULT_JNDI_ROOT + "/" + appName; 

try 
{ 

javax.naming.Context cxt = javax.naming.InitialContext ( ) ; 
IPMApplicationHome home = (IPMApplicationHome) 

cxt.lookup( jndiName ); 
IPMApplication myApp = home.create(); 

} 
catch( Exception e ) 
{ 
}
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$OO�WKH�PHWKRGV�RQ�,30$SSOLFDWLRQ�WKURZ�D�PMException�LQ�FDVH�RI�HUURU���7KH�PHWKRGV�
findPI�DQG�findWI�DOVR�WKURZ�XProcessInstanceNotFound�DQG�
XWorkItemNotFound�UHVSHFWLYHO\�LQ�WKH�HYHQW�WKH�REMHFW�FDQQRW�EH�ORFDWHG��

)RU�GHWDLOV�RI�WKH�PHWKRGV�RQ�,30$SSOLFDWLRQ��FRQVXOW�WKH�MDYDGRFV��ZKLFK�DUH�LQ�WKH�
support\sdk\docs�GLUHFWRU\�RI�WKH�3URFHVV�0DQDJHU�%XLOGHU�LQVWDOODWLRQ�GLUHFWRU\�

IProcessInstance
7KH�,3URFHVV,QVWDQFH�,QWHUIDFH�KDV�PHWKRGV�IRU�JHWWLQJ�LQIRUPDWLRQ�DERXW�SURFHVV�LQVWDQFHV�
DQG�IRU�SHUIRUPLQJ�RSHUDWLRQV�RQ�WKHP�VXFK�DV�VXVSHQGLQJ�DQG�UHVXPLQJ�WKHP�RU�VHWWLQJ�WKHLU�
GDWD�ILHOG�YDOXHV�

*LYHQ�DQ�,30&OXVWHU�EHDQ��VHH�&KDSWHU����´&OXVWHU�0DQDJHPHQWµ��\RX�FDQ�JHW�WKH�)LQGHU�EHDQ�
IRU�WKH�FOXVWHU��*LYHQ�WKH�)LQGHU�EHDQ�\RX�FDQ�FDOO�WKH�findMyInstances()�PHWKRG�WR�ILQG�
DOO�SURFHVV�LQVWDQFHV�LQ�WKH�FOXVWHU�

*LYHQ�DQ�DSSOLFDWLRQ�EHDQ��\RX�FDQ�ILQG�D�VSHFLILF�SURFHVV�LQVWDQFH�E\�FDOOLQJ�LWV�
findProcessInstance()�PHWKRG�DQG�VSHFLI\LQJ�WKH�SURFHVV�LQVWDQFH·V�NH\�

)RU�H[DPSOH�

)RU�GHWDLOV�RI�WKH�PHWKRGV�RQ�,3URFHVV,QVWDQFH��FRQVXOW�WKH�MDYDGRFV��ZKLFK�DUH�LQ�WKH�
support\sdk\docs�GLUHFWRU\�RI�WKH�3URFHVV�0DQDJHU�%XLOGHU�LQVWDOODWLRQ�GLUHFWRU\�

// myApp is a mounted application bean 
IProcessInstancePK pk = ProcessInstancePKFactory.create( PID); 
pk.setEditable( true );    // for update 
IProcessInstance pi = myApp.findProcessInstance( pk );
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IWorkItem
7KH�,:RUN,WHP�,QWHUIDFH�KDV�PHWKRGV�IRU�JHWWLQJ�LQIRUPDWLRQ�DERXW�ZRUN�LWHPV�DQG�IRU�
SHUIRUPLQJ�RSHUDWLRQV�RQ�WKHP�VXFK�DV�FKDQJLQJ�WKHLU�DVVLJQHHV��H[SLULQJ�WKHP�RU�H[WHQGLQJ�
WKH�H[SLUDWLRQ�GDWH��VXVSHQGLJ�WKHP�RU�UHVXPLQJ�WKHP�DQG�VR�RQ�

*LYHQ�DQ�,30&OXVWHU�EHDQ��VHH�&KDSWHU����´&OXVWHU�0DQDJHPHQWµ��\RX�FDQ�JHW�WKH�)LQGHU�EHDQ�
IRU�WKH�FOXVWHU��*LYHQ�WKH�)LQGHU�EHDQ�\RX�FDQ�FDOO�WKH�findWorkItems()�PHWKRG�WR�ILQG�DOO�
ZRUN�LWHPV�LQ�WKH�FOXVWHU��,I�\RX�NQRZ�WKH�NH\�IRU�D�VSHFLILF�SURFHVV�LQVWDQFH��\RX�FDQ�XVH�WKH�
)LQGHU�EHDQ�WR�ILQG�DOO�WKH�ZRUN�LWHPV�LQ�D�VSHFLILF�SURFHVV�LQVWDQFH�

*LYHQ�D�FOXVWHU�EHDQ��\RX�FDQ�DOVR�JHW�DQ�DSSOLFDWLRQ�EHDQ�IRU�D�VSHFLILF�DSSOLFDWLRQ��*LYHQ�WKH�
DSSOLFDWLRQ�EHDQ��\RX�FDQ�JHW�D�VSHFLILF�ZRUN�LWHP�E\�FDOOLQJ�LWV�findWorkItem()�PHWKRG�DQG�
VSHFLI\LQJ�WKH�ZRUN�LWHP·V�NH\��

)RU�GHWDLOV�RI�WKH�PHWKRGV�RQ�,:RUN,WHP��FRQVXOW�WKH�MDYDGRFV��ZKLFK�DUH�LQ�WKH�
support\sdk\docs�GLUHFWRU\�RI�WKH�3URFHVV�0DQDJHU�%XLOGHU�LQVWDOODWLRQ�GLUHFWRU\�

7KH�PHWKRGV�RQ�,:RUN,WHP�DUH�

addAssignee
$GGV�WKH�VSHFLILHG�XVHU�DV�DQ�DGGLWLRQDO�DVVLJQHH�IRU�WKH�ZRUN�LWHP�

Syntax.

void addAssignee (IParticipant participant)

• addAssignee • getExceptionNodeName • removeAssignee

• assignees • getExpirationDate • removeAssignees

• expire • getNodeName • resume

• extend • getPrimaryKey • save

• moveTo • getProcessInstance • setComment

• getChildPrimaryKey • getRedirectionURL • setConclusion

• getComment • getState • setExpirationDate

• getConclusion • hasExpired • suspend

• getCreationDate • hasSiblings

• isAutomated

• getErrorMessage • isUserAssignee
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Parameters.

Description. $GGV�WKH�VSHFLILHG�XVHU�DV�DQ�DVVLJQHH�IRU�WKH�ZRUN�LWHP�LQ�DGGLWLRQ�WR�H[LVWLQJ�
DVVLJQHHV�

assignees
5HWXUQV�WKH�DVVLJQHHV�IRU�WKH�ZRUN�LWHP�

Syntax.

Enumeration of IParticipant assignees ()

Description. 5HWXUQV�DQ�HQXPHUDWLRQ�RI�WKH�DVVLJQHHV�IRU�WKH�ZRUN�LWHP�

expire
([SLUHV�WKH�ZRUN�LWHP�

Syntax.

void expire () throws PMException

Description. ([SLUHV�WKH�ZRUN�LWHP�ZKLFK�FDXVHV�WKH�H[SLUDWLRQ�VFULSW�WR�EH�H[HFXWHG�DV�
ZHOO�

extend
([WHQGV�D�ZRUN�LWHP�WR�D�QHZ�GDWH�

Syntax.

void extend(Date newDate)

Parameters.

• participant An IParticipant object for the user to whom this work 
item is to be assigned.

• newDate A Date object indicating the new expiration date for the 
work item.
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Description. ([WHQGV�DQ�H[SLUHG�ZRUN�LWHP�E\�VHWWLQJ�WKH�H[SLUDWLRQ�GDWH�WR�QHZ'DWH�

moveTo
&RPSOHWHV�WKH�ZRUN�LWHP�DQG�PRYHV�LW�WR�D�QHZ�DFWLYLW\�

Syntax.

void moveTo (String nodeName)

Parameters.

Description. &RPSOHWHV�WKH�ZRUN�LWHP�DQG�PRYHV�WKH�SURFHVV�LQVWDQFH�WR�WKH�QDPHG�QRGH��
ZKLFK�FDQ�EH�DQ\�NLQG�RI�DFWLYLW\��

getChildPrimaryKey
5HWXUQV�WKH�SULPDU\�NH\�IRU�WKH�SURFHVV�LQVWDQFH�VWDUWHG�DV�D�VXE�SURFHVV�DW�WKLV�ZRUN�LWHP�RU�
QXOO�LI�WKHUH�LV�QR�VXE�SURFHVV�

Syntax.

IProcessInstancePK getChildPrimaryKey()

Description. 5HWXUQV�WKH�SULPDU\�NH\�IRU�WKH�SURFHVV�LQVWDQFH�VSDZQHG�E\�WKLV�ZRUN�LWHP�LI�
WKLV�ZRUN�LWHP�VWDUWV�D�VXE�SURFHVV�

getComment
*HWV�WKH�KLVWRU\�FRPPHQW�IRU�WKLV�ZRUN�LWHP�

Syntax.

String getComment ()

Description. 5HWXUQV�WKH�KLVWRU\�FRPPHQW�WKDW�WKH�XVHU�VSHFLILHG�LQ�IRU�WKLV�ZRUN�LWHP�

• nodeName A String of the name of the node (activity) where the 
process instance will move to.



IWorkItem

Chapter 6 Working with Applications, Process Instances and Work Items 171

getConclusion
5HWXUQV�WKH�QDPH�RI�WKH�EXWWRQ�WKDW�WKH�XVHU�SUHVVHG�WR�VXEPLW�WKH�IRUP�IRU�WKLV�ZRUN�LWHP�

Syntax.

String getConclusion()

Description. 5HWXUQV�WKH�QDPH�RI�WKH�QDPH�RI�WKH�EXWWRQ�WKDW�WKH�XVHU�SUHVVHG�WR�VXEPLW�WKH�
IRUP�IRU�WKLV�ZRUN�LWHP��)RU�DQ�DXWRPDWHG�DFWLYLW\��WKLV�PHWKRG�UHWXUQV�QXOO��

getCreationDate
5HWXUQV�WKH�GDWH�ZKHQ�WKLV�ZRUN�LWHP�ZDV�FUHDWHG�

Syntax.

Date getCreationDate ()

Description. 5HWXUQV�WKH�GDWH�ZKHQ�WKLV�ZRUN�LWHP�ZDV�FUHDWHG�

getErrorMessage
5HWXUQV�WKH�HUURU�PHVVDJH�VSHFLILHG�E\�WKH�ODVW�XVHU�VFULSW��VXFK�DV�DQ�DXWRPDWLRQ�VFULSW�RU�
FRPSOHWLRQ�VFULSW��

Syntax.

String getErrorMessage ()

Description. 5HWXUQV�WKH�HUURU�PHVVDJH�VSHFLILHG�E\�WKH�ODVW�XVHU�VFULSW���VXFK�DV�DQ�
DXWRPDWLRQ�VFULSW�RU�FRPSOHWLRQ�VFULSW���,I�WKHUH�LV�QR�HUURU�PHVVDJH��QXOO�LV�UHWXUQHG��7KH�HUURU�
PHVVDJH�FDQ�EH�DQ�HUURU��KLVWRU\��RU�VHFXULW\�PHVVDJH�

getExceptionNodeName
5HWXUQV�WKH�QDPH�RI�WKH�H[FHSWLRQ�QRGH�REMHFW�ZKHUH�WKH�ZRUN�LWHP�LV�FXUUHQWO\�SRVLWLRQHG�

Syntax.

String getExceptionNodeName()
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Description. 5HWXUQV�WKH�QDPH�RI�WKH�H[FHSWLRQ�QRGH�REMHFW�ZKHUH�WKH�ZRUN�LWHP�LV�
FXUUHQWO\�SRVLWLRQHG��,I�WKH�ZRUN�LWHP�LV�QRW�DW�DQ�H[FHSWLRQ�QRGH��WKH�PHWKRG�UHWXUQV�QXOO�

getExpirationDate
*HWV�WKH�ZRUN�LWHP·V�H[SLUDWLRQ�GDWH�

Syntax.

Date getExpirationDate () 

Description. 5HWXUQV�WKH�ZRUN�LWHP·V�H[SLUDWLRQ�GDWH�

getNodeName
5HWXUQV�WKH�QRGH��DFWLYLW\��QDPH�RI�WKH�ZRUN�LWHP�

Syntax.

String getNodeName () throws PMException

Description. 5HWXUQV�WKH�QDPH�RI�WKH�QRGH�ZKHUH�WKH�ZRUN�LWHP�LV�SRVLWLRQHG��,Q�RWKHU�
ZRUGV��WKLV�PHWKRG�UHWXUQV�WKH�QDPH�RI�WKH�DFWLYLW\�ZKLFK�WKLV�ZRUN�LWHP�FRUUHVSRQGV�WR�

getPrimaryKey
5HWXUQV�WKH�SULPDU\�NH\�IRU�WKH�ZRUN�LWHP�

Syntax.

WorkItemPK getPrimaryKey ()

Description. 5HWXUQV�WKH�SULPDU\�NH\�IRU�WKH�ZRUN�LWHP��

getProcessInstance
5HWXUQV�WKH�SURFHVV�LQVWDQFH�DVVRFLDWHG�ZLWK�WKLV�ZRUN�LWHP�

Syntax.

IProcessInstance getProcessInstance () throws PMExceptions
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Description. 5HWXUQV�WKH�SURFHVV�LQVWDQFH�DVVRFLDWHG�ZLWK�WKLV�ZRUN�LWHP�

getRedirectionURL
5HWXUQV�WKH�UHGLUHFWLRQ�85/�VSHFLILHG�E\�WKH�ODVW�XVHU�VFULSW�

Syntax.

String getRedirectionURL ()

Description. 5HWXUQV�WKH�UHGLUHFWLRQ�85/�VSHFLILHG�E\�WKH�ODVW�XVHU�VFULSW�RU�QXOO�LI�QR�
UHGLUHFWLRQ�85/�ZDV�VSHFLILHG�

getState
5HWXUQV�WKH�FXUUHQW�VWDWH�RI�WKH�ZRUN�LWHP�

Syntax.

int getState ()

Description. 5HWXUQV�WKH�FXUUHQW�VWDWH�RI�WKH�ZRUN�LWHP�7KH�VWDWH�ZLOO�EH�RQH�RI�WKH�
IROORZLQJ�

� ,:RUN,WHP�67$7(B5811,1*

The work item has been assigned to a user, but has not been started yet.

� ,:RUN,WHP�67$7(B5811,1*B72B*5283

The work item has been assigned to a group of users, but has not been started 
yet.

� ,:RUN,WHP�67$7(B$&7,9(

The work item has been assigned and is available for action.

� ,:RUN,WHP�67$7(B6863(1'('

The work item has been suspended and is not available for action.

� ,:RUN,WHP�67$7(B(;&(37,21

The work item is currently in an exception state. 
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hasExpired
,QGLFDWHV�ZKHWKHU�RU�QRW�WKH�ZRUN�LWHP�KDV�H[SLUHG�

Syntax.

boolean hasExpired ()

Description. 5HWXUQV�WUXH�LI�WKH�ZRUN�LWHP�KDV�H[SLUHG��IDOVH�RWKHUZLVH��,I�D�ZRUN�LWHP·V�
H[SLUDWLRQ�GDWD�KDV�SDVVHG��WKH�ZRUN�LWHP�KDV�H[SLUHG�

hasSiblings
5HWXUQV�true�LI�WKLV�ZRUN�LWHP�LV�LQ�D�SDUDOOHO�EUDQFK�DQG�RWKHU�ZRUN�LWHPV�H[LVW�ZLWKLQ�WKH�
VDPH�VSOLW�

Syntax.

boolean hasSiblings () throws PMException

Description. 5HWXUQV�WUXH�LI�WKH�ZRUN�LWHP�KDV�VLEOLQJV�:,��WKDW�LV��LI�WKLV�ZRUN�LWHP�LV�ZLWKLQ�
D�VSOLW�DQG�RWKHU�:,V�H[LVW�DORQJ�RWKHU�SDUDOOHO�EUDQFKHV�RI�WKH�VSOLW�2WKHUZLVH�LW�UHWXUQV�IDOVH�

isAutomated
5HWXUQV�WUXH�LI�WKH�ZRUN�LWHP�FRUUHVSRQGV�WR�DQ�DXWRPDWHG�DFWLYLW\�

Syntax.

boolean isAutomated ()

Description. 5HWXUQV�WUXH�LI�WKH�ZRUN�LWHP�LV�DW�D�QRGH�WKDW�LV�DXWRPDWHG��IDOVH�RWKHUZLVH��$Q�
DXWRPDWHG�DFWLYLW\�LV�DQ\�DFWLYLW\�WKDW�GRHV�QRW�UHTXLUH�XVHU�LQWHUDFWLRQ�YLD�DQ�+70/�IRUP�

isUserAssignee
5HWXUQV�true�LI�WKH�JLYHQ�XVHU�LV�FXUUHQWO\�DQ�DVVLJQHH�RI�WKH�ZRUN�LWHP�

Syntax.

boolean isUserAssignee (IParticipant participant)
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Parameters.

Description. 5HWXUQV�true�LI�WKH�JLYHQ�XVHU�LV�RQ�WKH�DVVLJQPHQW�OLVW�IRU�WKH�ZRUN�LWHP��
RWKHUZLVH�UHWXUQV�false��

removeAssignee
5HPRYHV�DQ�DVVLJQHH�IURP�WKH�ZRUN�LWHP�

Syntax.

void removeAssignee (IParticipant participant)

Parameters.

Description. 5HPRYHV�WKH�VSHFLILHG�XVHU�IURP�WKH�DVVLJQHH�OLVW�IRU�WKH�ZRUN�LWHP�

removeAssignees
5HPRYHV�DOO�DVVLJQHHV�IURP�WKH�ZRUN�LWHP�

Syntax.

void removeAssignees ()

Description. 5HPRYHV�DOO�DVVLJQHHV�IURP�WKH�ZRUN�LWHP��7KLV�PHWKRG�LV�XVHG�WR�FOHDQ�WKH�
DVVLJQPHQW�OLVW�IRU�D�ZRUN�LWHP��<RX�PXVW�QRW�VDYH�D�ZRUNLWHP�ZLWKRXW�DQ�DVVLJQHH��VLQFH�LW�
FDXVHV�DQ�H[FHSWLRQ��

resume
5HVXPHV�WKH�ZRUN�LWHP�LI�LW�LV�VXVSHQGHG�

Syntax.

• participant An IParticipant object for a user.

• participant An IParticipant object representing the user to be 
removed.
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void resume()

Description. 5HVXPHV�WKH�ZRUN�LWHP�LI�LW�LV�VXVSHQGHG��7KLV�PHWKRG�LV�RQO\�DFFHVVLEOH�E\�
FOLHQWV�ZLWK�DGPLQLVWUDWRU�SULYLOHJHV��,I�WKH�ZRUN�LWHP�LV�QRW�FXUUHQWO\�VXVSHQGHG��WKLV�PHWKRG�
GRHV�QRWKLQJ�

save
6DYHV�WKH�ZRUN�LWHP

Syntax.

void save () throws PMException

Description. 6DYHV�WKH�ZRUN�LWHP��6DYLQJ�WKH�ZRUN�LWHP�GRHV�QRW�FRPSOHWH�LW�1RUPDOO\��WKLV�
PHWKRG�GRHV�QRW�QHHG�WR�EH�LQYRNHG�GLUHFWO\��<RX�QRUPDOO\�FDOO�app.execute( wi )��ZKLFK�
FRPSOHWHV�WKH�ZRUN�LWHP�DQG�JHQHUDWHV�WKH�QH[W�VHW�RI�ZRUN�LWHPV��

,I�\RX�PDNH�D�FKDQJH�WR�WKH�ZRUN�LWHP�RU�SURFHVV�LQVWDQFH�DQG�GR�QRW�FRPSOHWH�LW��\RX�ZRXOG�
FDOO�WKH�save()�PHWKRG��IRU�H[DPSOH�GXULQJ�ZRUN�LWHP�GHOHJDWLRQ�

setComment
6HWV�D�FRPPHQW�IRU�WKLV�ZRUN�LWHP�

Syntax.

void setComment (String comment)

Parameters

Description. 6HWV�WKH�KLVWRU\�FRPPHQW�IRU�WKLV�ZRUN�LWHP��7KH�FRPPHQW�DSSHDUV�LQ�WKH�
KLVWRU\�ORJ�

setConclusion
6HWV�WKH�FRQFOXVLRQ��XVHU�DFWLRQ��IRU�WKLV�ZRUN�LWHP�

• comment A String of the comment for this work item.
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Syntax.

void setConclusion (String conclusion)

Parameters.

Description. 6HWV�WKH�FRQFOXVLRQ��WKDW�LV��XVHU�DFWLRQ��IRU�WKH�ZRUN�LWHP��7KH�FRQFOXVLRQ�LV�
XVXDOO\�WKH�QDPH�RI�RQH�RI�WKH�VXEPLW�EXWWRQV�RQ�WKH�+70/�IRUP�IRU�WKLV�ZRUN�LWHP�

setExpirationDate
6HWV�WKH�H[SLUDWLRQ�GDWH�IRU�WKH�ZRUN�LWHP�

Syntax.

void setExpirationDate (Date expDate)

Parameters.

Description. 6HWV�WKH�H[SLUDWLRQ�GDWH�IRU�WKH�ZRUN�LWHP��EXW�GRHV�QRW�VHW�WKH�H[SLUDWLRQ�IODJ��
ZKLFK�LQGLFDWHV�ZKHWKHU�WKH�ZRUN�LWHP�KDV�H[SLUHG�RU�QRW�

suspend
6XVSHQGV�WKH�ZRUN�LWHP�

Syntax.

void suspend ()

Description. 6XVSHQGV�WKH�ZRUN�LWHP��7KLV�IXQFWLRQDOLW\�LV�RQO\�DFFHVVLEOH�WR�FOLHQWV�ZLWK�
DGPLQLVWUDWRU�SULYLOHJHV�

• conclusion A String of the conclusion for this work item. The 
conclusion should be the name of one of the submit 
buttons on the HTML form for this work item.

• expDate The date at which the work item expires.
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IFinder
7KH�,ILQGHU�EHDQ�LV�WKH�DFFHVV�SRLQW�IRU�JHWWLQJ�OLVWV�RI�ZRUN�LWHPV�DQG�SURFHVV�LQVWDQFHV�

,Q�HYHU\�3URFHVV�0DQDJHU�LQVWDOODWLRQ��D�FOXVWHU�PDQDJHU�EHDQ�PDQDJHV�WKH�3URFHVV�0DQDJHU�
FOXVWHUV��*LYHQ�WKH�FOXVWHU�PDQDJHU�EHDQ��\RX�FDQ�JHW�DFFHVV�WR�LQGLYLGXDO�FOXVWHU�EHDQV��*LYHQ�
DQ�LQGLYLGXDO�FOXVWHU�EHDQ��\RX�FDQ�JHW�WKH�ILQGHU�EHDQ�IRU�WKH�FOXVWHU�E\�FDOOLQJ�WKH�
getFinder()�PHWKRG��

7KH�ILQGHU�KDV�PHWKRGV�IRU�JHWWLQJ�ZRUNOLVWV��ZKLFK�DUH�OLVWV�RI�ZRUN�LWHPV��7KH�ZRUNOLVW�
TXHULHV�RQO\�UHWXUQ�,:RUN,WHPV�FXUUHQWO\�DVVLJQHG�WR�WKH�SULQFLSDO�LQ�UHDG�RQO\�PRGH��WKH�
SULQFLSDO�FDQQRW�UHWULHYH�DQ�,:RUN,WHP�WKDW�LV�QRW�DVVLJQHG�WR�WKHP�YLD�WKLV�LQWHUIDFH��

7KH�ILQGHU�KDV�PHWKRGV�IRU�JHWWLQJ�SURFHVV�LQVWDQFHV��7KH�SURFHVV�LQVWDQFH�VHDUFK�PHWKRGV�
RQO\�UHWXUQ�,3URFHVV,QVWDQFHV�WKDW�ZHUH�FUHDWHG�E\�WKH�SULQFLSDO�LQ�UHDG�RQO\�PRGH��WKH�
SULQFLSDO�FDQQRW�JDLQ�DFFHVV�WR�D�SURFHVV�LQVWDQFH�WKDW�WKH\�GLG�QRW�LQLWLDWH��

)RU�GHWDLOV�RI�WKH�,)LQGHU�PHWKRGV��VHH�WKH�MDYDGRFV��ZKLFK�FDQ�EH�IRXQG�LQ�WKH�
support\sdk\docs�GLUHFWRU\�RI�WKH�3URFHVV�0DQDJHU�%XLOGHU�LQVWDOODWLRQ��
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sample application, 93
API

for applications, process instances and work 
items, 165
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APPLICATION_URL, 147
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removing, 158
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B
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BubbleHelp value
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BUSINESS_URL, 147

C
changeCluster(), 139
changing

clusters, 139
checkDBConnection(), 136
checkLDAPConnection(), 135
checkLDAPEntry(), 136
class reference

classes for custom data fields, 80
for applications, process instances,work 

items, 165
for clusters, 131
SimpleWorkPerformer for custom activities, 13

CLASS_ID attribute
WORKPERFORMER tag, 21

CLOSED mode, 156
cluster management

classes for, 130
introduction, 129

CLUSTER_DN, 145
clusters

changing, 139
checking database connections, 136
checking LDAP connections, 135
checking LDAP entries, 136
code samples, 151
creating, 132
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creating properties, 150
deleting, 135
example of creating, 152
example of getting and setting properties, 153
getting, 133
getting and setting property values, 148
getting application path, 143
getting corporate directory, 143
getting deployment manager, 144
getting installed applications, 142
getting logs, 142
getting properties, 137, 139
getting the Finder, 144
getting version, 142
introduction, 129
isDefined(), 143
joining, 134
logging exceptions, 141
mount cluster manager, 151
programmatic interaction, 129
properties, 145
unjoining, 134

cn
data field property, 46

CONFIGURATION_DIRECTORY_BIND_ DN, 145
CONFIGURATION_DIRECTORY_BIND_ DN_ 

PASSWORD, 145
CONFIGURATION_DIRECTORY_PORT, 145
CONFIGURATION_DIRECTORY_SERVER, 145
corporate directory

getting, 143
CORPORATE_DIRECTORY_BASE, 145
CORPORATE_DIRECTORY_BIND_DN, 145
CORPORATE_DIRECTORY_BIND_DN_ 

PASSWORD, 145
CORPORATE_DIRECTORY_PORT, 145
CORPORATE_DIRECTORY_SERVER, 145
create()

BasicCustomField discussion, 60
BasicCustomField method, 82
PMClusterPropertyFactory, 150
when is it called on BasicCustomField, 49

createCluster(), 132
creating

cluster properties, 150

clusters, 132
custom activities, 12
custom data fields, 41

custom activities, 11
adding to process map, 30
adding using a custom palette, 30
adding without using a custom palette, 33
example in AdvancedOfficeSetup, 114
image for, 26
implementation tips, 35
mapping data field values to input 

parameters, 22
mapping output values to data fields, 24
overview of creating, 12
packaging, 29
sample class, 14
working with in the Process Builder, 34
XML description file, 19

custom data fields, 41, 48
adding to an application, 69
BasicCustomField, 48
class reference, 80
debugging hints, 79
development hints, 73
displaying debugging info, 79
entity keys, 76
example, 72
example create() method, 61
example display() method, 54
example in AdvancedOfficeSetup, 95
example load() method, 63
example store() method, 66
example update() method, 60
getting values that were set in the Builder, 50
images for PM Builder, 68
individual properties, 47
introduction, 41
jar file for compiling, 48
logging errors, 79
method invocation order, 48
packaging, 68
required properties, 46
steps for creating, 42
view versus edit mode, 53
writing to the HTML page, 53
wrting Java classes, 47

customerName data field, 14
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D
data dictionary

adding custom data fields, 71
DATABASE_IDENTIFIER, 146
DATABASE_NAME, 146
DATABASE_PASSWORD, 146
DATABASE_TYPE, 146
DATABASE_USER_NAME, 146
databases

checking connections, 136
debugging hints

custom data fields, 79
default cluster

getting, 151
DEFAULTVALUE attribute

JSB_PROPERTY tag, 45
defining

custom activities, 11
custom data fields, 41

deleteCluster(), 135
deleting

clusters, 135
DEPLOY_URL, 146
deployment

to a cluster, 130
deployment manager, 155

accessing, 155
getting, 144, 157

deployment states, 155
MODE, 156
STAGE, 156
STATUS, 156
TESTING, 157

DESCRIPTION
cluster property, 146

description
data field property, 46

DESCRIPTION attribute
PARAMETER tag, 26

DESIGN tag, 26
destroy() method, 14
development hints

for custom activities, 35

for custom data fields, 73
DEVELOPMENT stage, 156
display(), 82

discussion, 52
example, 54
example in AdvancedOfficeSetup, 97
overview, 48

DISPLAYNAME attribute
JSB_DESCRIPTOR tag, 43
JSB_PROPERTY tag, 45

E
EDITABLE attribute

PARAMETER tag, 26
EDITOR attribute

PARAMETER tag, 26
EmployeeTrainingPerformer.java, 128
EmployeeTrainingPerformer.xml, 115, 128
entity fields, 42
entity keys, 76
ENVIRONMENT tag, 21
environment variables

in custom activities, 13
examples

creating a cluster, 152
custom activity, 14
custom data field, 72
deployment descriptors, 159
getting and setting cluster properties, 153
programmatically interacting with clusters, 151
xml description file for custom activity, 27

EXPRESS_URL, 146

F
fetchDataFromXML(), 110
fieldclassid

data field property, 47
fieldtype

data field property, 47
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Finder
getting, 144

finder bean, 178
finding

process instances and work items, 178
forms

parsing submitted values, 59
what happens on submit, 59

G
get()

hashtable method, 14
getApplicationsPath(), 143
getCluster(), 133
getClusterProperty(), 137, 139
getCorporateDirectory(), 143
getData()

custom data fields, 53
using in custom activities, 22
what it does, 62

getDeploymentManager(), 144
getEntityKey(), 76

calling from load(), 62
getFinder(), 144
getInstalledApplications(), 142, 158
getLog()

for clusters, 142
getMyApplicationsPath(), 109
getName(), 84
getParameter()

IPMRequest, 59
getPMApplication(), 84
getPrettyName(), 85
getProperties(), 149
getValue()

cluster properties, 148
getVersion()

of cluster, 142
greeting data field, 14

H
HelloWorld.xml, 27
HelloWorldPerformer, 14
help

data field property, 47
HelpUrl value

NAME attribute of DESIGN tag, 26
HTML pages

writing to in custom data fields, 53

I
Icon value

NAME attribute of DESIGN tag, 26
IDataElement, 48
IDeploymentDescriptor, 159
IDeploymentManager, 157
IFinder, 178
IHTMLPage

input paramter to display() method, 53
images

for custom activities, 26
for custom data fields, 68

implementing
ISimpleWorkPerformer, 12

IncrementForDayOfWeek(), 125
init() method

ISimple WorkPerformer, 13
input hashtable, 14, 22

getting data field values, 22
INPUT tag, 22
IPMApplication, 166
IPMCluster, 137
IPMClusterManager, 131
IPMClusterProperty, 144
IPMElement, 81
IPMRequest

parsing form element values, 59
IPresentationElement, 48
IProcessInstance, 167
isApplicationStarted(), 161
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isApplicationStopped(), 161
isDefined()

clusters, 143
ISDESIGNTIMEREADONLY attribute

JSB_PROPERTY tag, 46
ISEXPERT attribute

JSB_PROPERTY tag, 46
ISimpleWorkPerformer, 12

implementing, 12
methods of, 13

isModeClosed(), 161
isModeOpen(), 162
isStageDevelopment(), 162
isStageProduction(), 162
isTesting(), 162
IWorkItem, 168

J
jar files

for compiling cluster classes, 129
for compiling custom activities, 12
for compiling custom data fields, 48
for compiling deployment manager classes, 157
for packaging custom activities, 29
for packaging custom data fields, 48
pm60classes.jar, 12, 129

javadocs, 178
joinCluster(), 134
joining clusters, 134
JSB file, 42

general structure, 43
JSB_DESCRIPTOR tag, 43
JSB_PROPERTY tag, 44, 45

K
kjs

displaying debugging info, 79
starting, 79

L
Label value

NAME attribute of DESIGN tag, 26
Language property

HelloWorld sample application, 14
LDAP connections

checking, 135
LDAP entries

checking, 136
load(), 85

discussion, 62
example, 62
example in AdvancedOfficeSetup, 106

loadDataElementProperties
example in AdvancedOfficeSetup, 96

loadDataElementProperties(), 86
discussion, 50

log()
IPMCluster, 141

LOG_ERROR, 147
LOG_INFORMATION, 147
LOG_SECURITY, 147
logging

cluster exceptions, 141

M
MapIcon value

NAME attribute of DESIGN tag, 27
mapping

data fields to input parameters, 22
output values to data fields, 24

mapTo(), 24
menuOptions.xml, 114
MODE

deployment state, 156
mounting

cluster manager, 151
myNewCustomField, 69
myObject.java, 114
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N
NAME attribute

JSB_DESCRIPTOR tag, 43
JSB_PROPERTY tag, 45
PARAMETER tag, 25
WORKPERFORMER tag, 21

non-default constructors
for custom data fields, 73

O
OPEN mode, 156
ORACLE, 147
output hashtable, 14, 24
OUTPUT tag, 24

P
packaging

custom activities, 29
custom data fields, 68

PARAMETER tag, 25
parseForItemTag(), 112
perform()

example in AdvancedOfficeSetup, 118
perform() method, 14
PM Builder

images for data fields, 68
pm60classes.jar, 12, 48, 129
PMClusterPropertyFactory, 150
predefined data fields, 41
preface, 7
PRETTY_NAME

cluster property, 146
prettyname

data field property, 46
process instances, 165

finding, 178
process map

adding custom activities, 30
PRODUCTION stage, 156
put()

hashtable method, 14

R
readSchedule(), 120
removeApplication(), 158
required properties

of data fields, 46

S
sample applications

AdvancedOfficeSetup, 93
samples

see examples
save()

deployment descriptor, 163
scheduleTraining(), 123
SelectedMapIcon value

NAME attribute of DESIGN tag, 27
setApplicationStarted(), 163
setApplicationStopped(), 163
setData()

using inside load(), 62
when used, 65

setEntityKey(), 76
used in store(), 65

setModeClosed(), 163
setModeOpen(), 164
setTesting(), 164
setValue()

cluster properties, 149
SHORTDESCRIPTION attribute

JSB_DESCRIPTOR tag, 43
JSB_PROPERTY tag, 45

SMTP_PORT, 146
SMTP_REPLY_TO, 146
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SMTP_SERVER, 146
STAGE

deployment state, 156
STARTED status, 156
STATUS

deployment state, 156
STOPPED status, 156
store(), 88

discussion, 65
example, 66
example in AdvancedOfficeSetup, 104
indications of errors, 79

SYBASE, 147

T
TESTING

deployment state, 157
trainingDays.xml, 114, 128
TreeViewIcon value

NAME attribute of DESIGN tag, 27
TYPE attribute

JSB_PROPERTY tag, 45
PARAMETER tag, 26
WORKPERFORMER tag, 21

U
unjoinCluster(), 134
unjoining clusters, 134
updatabableList.jsb, 114
updatableList.java, 114
update(), 89

discussion, 59
example, 60
example in AdvancedOfficeSetup, 103
overview, 49

URLs
ADMINISTRATOR_URL, 147
APPLICATION_URL, 147
BUSINESS_URL, 147

DEPLOY_URL, 146
EXPRESS_URL, 146

V
VALUESET attribute

JSB_PROPERTY tag, 45
PARAMETER tag, 26

VERSION attribute
WORKPERFORMER tag, 21

W
work items, 165

finding, 178
WORKPERFORMER tag, 21
write()

writing to an HTML page, 53
writeWelcomePage(), 126

X
XML description file

for custom activities, 19
format of, 19
sample for custom activity, 27
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