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Introduction

Eclipse Rich Client Platform (RCP) has become the leading open development platform, 
capturing close to 70% of the open integrated development environment (IDE) market. I 
wrote this book to give you a clear and technical guide to Eclipse development, and to help 
you achieve your goals quickly. If you use Eclipse, you must become familiar with RCP. It 
gives you all the tools you need to build commercial-quality applications and deploy them 
quickly, thus saving time and increasing the return on investment.

In Practical Eclipse Rich Client Platform Projects, I explain the necessary technical concepts 
approachably, with plenty of source code and images, in a detailed and engaging (I hope) way. 
This book will show you how to apply modern graphical user interface (GUI) concepts to your 
applications using real-world examples. Each chapter explains the concepts carefully, and then 
puts them to the test with a hands-on exercise.

We start with the architecture and foundations of Eclipse RCP, taking a tour of Equinox, 
the core platform, Standard Widget Toolkit (SWT), and the Eclipse IDE workbench. Next, you 
learn about the details of the plug-in architecture, always with a focus on RCP components: 
perspectives, advisor classes, basic branding, and product configuration. In Chapter 4, we look 
at common concurrency concepts used in modern GUI development with the Jobs API: job 
classes, scheduling rules, resource management, and more.

In Chapter 5, you learn how to spice up your GUI with the powerful Forms API. Among the 
areas covered are look and feel, form controls, and advanced topics—in short, everything you 
need to improve the look of your RCP application. 

A good help system is an important component of any application. Chapter 6 tackles 
this subject with detailed descriptions of how to build your help files, required help plug-ins, 
dependencies, and configuration. 

If you ever work on graphics-enabled applications, you will find Chapters 7 and 8 of spe-
cial interest. They cover 2D and 3D graphics in depth. In the 2D arena, you learn how to use 
Draw2D, Graphical Editing Framework (GEF), and the Zest visualization toolkit. If 3D is your 
thing, you’ll want to take a look at how OpenGL can be used to build a powerful Earth naviga-
tor (Google style) in a snap.

Chapter 9 shows you how to create powerful reports using the Business Intelligence and 
Report Toolkit (BIRT), which you will find particularly useful if your application is targeted to a 
business environment.

Finally, Chapter 10 explains how to pack your work and deploy it automatically to an 
update site using the automated build system.

Practical Eclipse Rich Client Projects covers all the major needs of a modern application. 
It will help you get things done. If you are interested in the source code, you can download it 
from this book’s details page at the Apress web site ( ).
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Foundations of Eclipse RCP

The Eclipse philosophy is simple and has been critical to its success. The Eclipse Platform 
was designed from the ground up as an integration framework for development tools. Eclipse 
also enables developers to easily extend products built on it with the latest object-oriented 
technologies.

Although Eclipse was designed to serve as an open development platform, it is architected 
so that its components can be used to build just about any client application. The minimal set 
of modules needed to build a rich client is collectively known as the Rich Client Platform (RCP). 

This chapter focuses on the foundations of RCP. It begins with a summary of the benefits 
of Eclipse, and then discusses the architecture of RCP. Finally, you’ll work through a practical 
exercise that demonstrates the power of this dynamic modular technology.

Benefits of Eclipse
Eclipse is an integrated development environment (IDE) written primarily in Java. However, it 
goes well beyond a Java development platform in the following ways:

system. Eclipse’s openness permits greater interoperability, opportunity, and choice.

-
guages, including Java, Java Platform, Enterprise Edition (Java EE), AspectJ, C/C++, 
Ruby, Perl, COBOL, and many others.

-
centrate on the problem rather than the specific platform. More important, it functions 
the same way on each of these platforms.

is the foundation for a number of commercial software products, many vendors offer 
additional support.

depend on it as a viable, industrial-strength tool for the foreseeable future.

1



CHAPTER 1   FOUNDATIONS OF ECLIPSE RCP2

The bottom line is that Eclipse is extensible, configurable, free, and fully supported. It  
is so well designed for these purposes that many developers find it a pleasure to work with. 
Newcomers from other languages, especially C/C++ on Unix, will discover this after learning 
the basics.

How Is RCP Different from the Eclipse Workbench?
Many people struggle to understand the difference between the Eclipse IDE workbench and 
RCP. The answer is simple: there is no difference—well almost no difference. Both are based 
on a dynamic plug-in model, and the user interface (UI) for the workbench and RCP is built 
using the same toolkits and extension points. However, RCP has the following distinguishing 
features:

control of the plug-in developer. In fact, the Eclipse IDE workbench itself is an RCP 
application for software development. Here is where the line between these two 
becomes thin.

look and feel of the Eclipse IDE workbench to fit the needs of the application.

 and  
 to run. However, RCP applications are free to use any  

platform plug-ins they need to provide their feature set.

Eclipse RCP Architecture
RCP employs a lightweight software component framework based on plug-ins. This architec-
ture provides extensibility and seamless integration. Everything in RCP (and Eclipse, for that 
matter), with the exception of the runtime kernel, is a plug-in. It could be said that all features 

can be anything: a dialog, a view, a web browser, a database explorer, a project explorer, and 
so forth.

RCP is architected so that its components can be put together to build just about any cli-
ent application using a dynamic plug-in model, toolkits, and extension points. The layout and 
function of the workbench is under the fine-grained control of the plug-in developer. Under 
the covers, the following components constitute RCP:

Let’s take a closer look at each of these components.
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Equinox OSGi
According to 1

a technology to tackle software complexity created by monolithic software products. Its focus 
is the development of new software, as well as the integration of existing software into new 

reusability and reliability, and reduces development costs. 
-

structed from small, reusable, and collaborative components. These components, in turn, 
can be included in a bigger application and deployed. 

cycle management model, a service registry, an execution environment, and modules. On top 
, and 

services have been defined.
bundle. A bundle is a dynamic com-

ponent that can be remotely installed, started, stopped, updated, and uninstalled without 

Life-cycle management is done via APIs, which allow for remote downloading of manage-

Virtual Machine (JVM) environments. 
-

tion selected it as the underlying runtime for Eclipse RCP and the IDE.

Core Platform
The core platform includes a runtime engine that starts the platform base and dynamically 
discovers and runs plug-ins. 

Core Platform Responsibilities
The core platform is responsible for the following:

-
loaders

their extensions, and extension points

preference store, and a concurrency infrastructure

The runtime is defined by the plug-ins  and  
on which all other plug-ins depend. It effectively holds all the pieces together.
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Note Because plug-ins are implemented using the OSGi framework, a plug-in is essentially the same 
thing as an OSGi bundle. I will use these terms interchangeably, unless discussing particular framework 
classes. 

Runtime Plug-in Model
The plug-in model is structured around the following concepts:

Plug-in: A plug-in is a structured bundle of code and/or data that contributes functional-

Others supply class libraries that can be used to implement system extensions.

Extension points: An extension point is a well-defined place where other plug-ins can add 
functionality. Plug-ins can add extensions to the platform by implementing an extension 
point. Defining an extension point can be thought of as defining an API, with the differ-
ence that the extension point is declared in Extensible Markup Language (XML) instead  
of code.

OSGi manifest and plug-in manifest: These manifests allow the plug-in to describe itself to 
the system. The extensions and extension points are declared in the plug-in manifest file, 
which is called . The platform maintains a registry of installed plug-ins and the 
functions they provide in the  file.

Dynamic loading
performance penalty for components that are installed but not used. A plug-in can be 
installed and added to the registry, but it will not be activated unless a function that it  

Resource management: Resources within the user’s workspace are managed by the plug-
in . This plug-in provides services for accessing the projects, 
folders, and files stored in the user’s workspace or alternate file systems, such as network 
file systems or a database. This plug-in is most useful for Eclipse IDE applications.

The overall philosophy of the core platform revolves around the idea of building plug-ins 
 includes the 

basic platform plus two major tools: the full-featured Java development tools (JDT) and a  
Plug-in Developer Environment (PDE) to facilitate the development of plug-ins and exten-
sions. These tools provide an example of how new tools can be composed by building plug-ins 
that extend the system.

Standard Widget Toolkit
 the graphical widget toolkit used by Eclipse. Originally 
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denominator to draw its components by using Java 2D to call low-level operating system prim-

multiple platforms.
-

Performance
2

Native look and feel

Extensibility

widgets using Java code only.

-
itly disposed of; otherwise, memory leaks or other unintended behavior may result. This is due 

dispose of are the subclasses of , , and  objects.

JFace
JFace is a

controller (MVC) architecture.
The following are some of the UI components in JFace:

Viewers are used to simplify the interaction between an underlying data model and the 
widgets used to present that model. Table and tree viewers are the most typical examples.

Actions are essential for the developer. They may fire when a toolbar button or a menu 
-

uted to the workbench declaratively in .

).
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The Eclipse Workbench
The Eclipse IDE workbench is the basic development environment in Eclipse. It is built around 
the following concepts:

Perspectives: A perspective defines the initial set and layout of the views in your work-
bench window. Perspectives are focused on a specific development task, such as Java, 
Java EE, plug-in, and so on.

Views: Views are the small windows and sidebars around the edges of the workbench. 
Views are used to navigate the workbench and present information in different ways.

Editors: Editors are used to do the actual coding. For example, you might use editors 

.

Workspaces: A workspace is the disk folder where the actual work will be stored.

Projects: A project is a container used by the workbench to group associated folders  
and files.

Note All the exercises in this book were written using Eclipse 3.4 (Ganymede). This is important, as the UI 
is somewhat different from that of version 3.3.

Hands-on Exercise: Getting Your Feet Wet with the 
OSGi Console
Programming with Eclipse can be thought of as a game. The more you practice, the better you 
get at it. The goal of this exercise is to get you started by building a plug-in project that uses the 

the extension point  to define the servlet alias  
, which will be accessed through the browser as .

Starting a New Plug-in Project
.

 1. From the Eclipse IDE main menu, select File  New Project (or click the New Project 
icon on the toolbar) and choose Plug-in Project, as shown in Figure 1-1. Then click Next.

 2. Enter a project name and use the default target platform, as shown in Figure 1-2. Click 
Next to continue.
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Figure 1-1. Selecting to create a plug-in project

Figure 1-2. Naming and targeting the plug-in project
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 3. 
the core runtime. In the Plug-in Options section, you need to choose to generate an 

want to create a rich client application, so leave the final option set to No, as shown in 
Figure 1-3. Click Finish to create the plug-in project.

Figure 1-3. Specifying plug-in content

 the plug-in manifest editor, as shown in 
 and .
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Figure 1-4. Plug-in manifest editor for this exercise

Creating the Plug-in
The activator class controls the life-cycle aspects and overall semantics of a plug-in. A plug-in 

cycle method includes a reference to a , as follows:
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 is a reference that contains information related to the plug-in and other 
bundles/plug-ins in the system. Chapter 2 provides more information about the  
methods.

The Dependencies tab of the plug-in manifest editor is used to add references to other 

do through the Extensions tab of the editor.

 1. To add references to other bundles, click the Dependencies tab, and then click the Add 

by the servlet extension point:

Figure 1-5. Adding dependencies
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 2. Click the Extensions tab. Click the Add button and select the extension point  
. A servlet class name and alias will be 

inserted automatically. The servlet alias ( ) will be used to reference the serv-
let from a web browser. Internally, the XML for this extension point looks like this:

 3. To implement the servlet class, click the class label link in the Extensions tab, as shown 

Note You can also implement a new class manually by adding the class name (  in this 
example) to the plug-in manifest editor, and then right-clicking the plug-in project folder and selecting New 

 Java Class.

Figure 1-6. Servlet extension point details



CHAPTER 1   FOUNDATIONS OF ECLIPSE RCP12

 4. Enter the class information, select  as the superclass, 
and click Finish. The Java class will be created automatically. 

 5. Use the plug-in manifest editor to override the  method to return the headers of 

Testing the Plug-in
Now that you’ve

 1. From the main menu, select Run  Configurations to open the Run Configurations 
dialog. 

 2. 

. To make 

used at runtime. Then click Run.



CHAPTER 1   FOUNDATIONS OF ECLIPSE RCP 13

Figure 1-7. Run configuration dialog showing both the exercise plug-in (ch01) and the logging 
fragment (ch01_fragment) discussed later in this chapter

 3. Click the Arguments tab. Note the runtime arguments:

: The target operating system

: The target window system

: The target architecture

: The locale

  Also note the VM argument:

: If , the VM will not exit after the Eclipse application has 

 This 
is a handy tool to inspect the state of the system. From the following output, you can 
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Note Under Linux environments, Jetty may fail to start on port 80, as ports lower than 1024 require 
 access. In that case, add the VM argument 
 to start Jetty on port 8080.

 4. Point the browser to  the output shown in 
Figure 1-8.

Figure 1-8. Output of the exercise
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Using OSGi Console Commands
The console is a handy tool to inspect your plug-in and identify problems. The following are 
some of the most useful commands:

: Adds a bundle given a URL for the current instance

: Removes a bundle given a URL for the current instance

: Lists a short status of all the bundles registered in the current instance

For example, to look at all the registered bundles, use the  command, as follows:
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To start and stop your plug-in, simply use the bundle ID. (The bundle name can also be 
used, but who wants to type such long names?)

Using Logging Services
Enabling a logging service within a plug-in is somewhat different from logging in a traditional 
Java application. It is a bit trickier because of the dynamic component nature of the runtime.

 file in the project classpath, and then use statements such as the following:

However, putting 
framework manages a per-bundle classpath. It returns this message:

The solution is to have the plug-in find  in the classpath at runtime and 
use it. However, this is a little tricky. One way to handle this is to create a plug-in fragment and 
set the host plug-in ID to 

 file at the main level. Then, at runtime, the fragment will attach itself to the 
 file. The fragment must 

also be included in the run configuration for the plug-in.

Note Fragments are separately packaged files whose contents are treated as if they were in the original 
plug-in archive file. They are useful for adding plug-in functionality, such as additional language translations, 
to an existing plug-in after it has been installed. Fragments are discussed further in Chapter 2.
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Figure 1-9. Attaching a log4j.properties to the log4j bundle at runtime using a fragment

Here is the procedure to create the fragment for this example:

 1. From the Eclipse IDE main menu, select File  New  Other  Plug-in Development 
 Plug-in Fragment.

 2. In the New Fragment Project dialog, enter the plug-in information as shown in 

Browse button to find and select that plug-in ID. Then click Finish.

 3. In the fragment folder, add a  file with the log configuration shown 
in the following fragment. To add a text file, right-click the fragment folder and select 
New  File. Make sure the file name is .
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seems too complicated, a simpler way is to use the Commons Logging service within the main 
plug-in, using this code:

This fragment is much simpler; however, it will use the default Java logging service, which 
I personally dislike. It is up to you to choose the logging service that best fits your needs.

This concludes the exercise in this chapter. The goal of this exercise has been to provide 
-

ple Jetty servlet extension point to listen
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Summary
This chapter introduced Eclipse RCP. The following are the important points to take away 
from this chapter:

-
ity. A platform that addresses interoperability challenges and supports collaboration is 
of critical importance.

concentrate on the problem at hand, rather than the details of the specific platform.

languages and development paradigms.

depend on it as a viable, industrial-strength tool for the foreseeable future.

Eclipse workbench.

model for remote component management. This is something that is missing in 
stand-alone JVM environments.

declared in XML in a manifest file ( ). The extension model provides a 
structured way for plug-ins to describe the ways they can be extended, and for cli-
ent plug-ins to describe the extensions they supply.

-
viding a common API. It is designed for performance, native look and feel, and 
extensibility.

as well as actions and data viewers.

 environment in the Eclipse universe. It is 
divided into perspectives, viewers, editors, workspaces, and projects.


