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Eclipse.org

An open source community that hosts over 75 projects with about 900 committers
and growing…
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What is Eclipse?

An open platform for anything and nothing in particular



Eclipse Foundation, Inc.Plug-in Development 101  |  © 2008 by Aniszczyk, et., al; made available under Creative Commons Att. Nc Nd 2.5 license

An Open Platform

Eclipse is designed to be easily and infinitely extensible by third parties

As an example….
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An Open Platform for anything

IBM Rational Application Developer (RAD):  
An Integrated Development Environment (IDE)
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An Open Platform for anything

RSSOwl:  A Newsreader
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An Open Platform for anything

IBM Lotus SameTime 7.5:  a chat client
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An Open Platform for anything

embedded Rich Client Platform:  simple mobile applications
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An Open Platform for anything

Rich Ajax Platform (RAP):  RCP meets the Web!
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An Open Platform for Nothing in Particular

� No bias in the platform toward any particular domain or discipline

� Eclipse plug-in development is a level playing field
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Eclipse on Windows XP
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Eclipse on Windows Vista
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Eclipse on Linux
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Eclipse on Mac OSX
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Inside the Eclipse SDK

� RCP provides the architecture and 
frameworks to build any rich client 
application

� IDE is a tools platform and a rich 
client application in itself

� JDT is a complete Java IDE and a 
platform in itself

� PDE provides all the tools 
necessary to develop plug-ins and 
RCP applications
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Plug-in Development Environment (PDE)

� PDE Does Plug-ins

� PDE Does RCP

� PDE Does Features and Update 
Sites

� PDE Does OSGi

� PDE Does User Assistance (as of 
Eclipse 3.3)
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Plug-ins All the Way Down

� A plug-in is the fundamental 
building block of an Eclipse product

� Plug-ins build on top of and use 
other plug-ins

� To extend Eclipse, you must write 
plug-ins

� To write a rich client application, 
you must write plug-ins
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Everything is a Plug-in

� A plug-in is the fundamental building block of Eclipse

� A plug-in can be big (e.g. an XML editor)

� A plug-in can be small (e.g. an import wizard)
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A Fundamental Building Block

� A plug-in is a Java Archive (JAR)

� A plug-in is self-contained
� houses the code and resources that 
it needs to run

� A plug-in is self-describing
� who it is and what it contributes to 
the world

� what it requires from the world

� Plug-in’s are really just OSGi bundles

� To learn more about OSGi, check out next week’s webinar
� Getting Started with OSGi (http://live.eclipse.org/node/407)
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A Tale of Two Manifest Files
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A Mechanism for Extensibility

� Extensibility in Eclipse is achieved 
via loose coupling

� Plug-in A exposes an extension 
point (the electric outlet)

� Plug-in B extends plug-in A by 
providing an extension (the plug) 
that fits into plug-in A’s outlet

� Plug-in A knows nothing about 
plug-in B
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If the Extension Fits…

� So many extension points…

� Each extension point is unique

� Each extension point declares a 
contract

� The extension point provider 
accepts only extensions that abide 
to the terms of its contract 
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A Declarative Approach

� Extension points and extensions are declared in the plugin.xml file

� The runtime is able to wire extensions to extension points and form an 
extension registry using XML markup alone
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Extensibility in Pictures
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Extensibility in Action

� Plug-ins may contribute preference 
pages

� All preference pages are 
assembled and categorized in the 
Preferences dialog

� How is the Preferences dialog 
created?

� How and when is a particular 
preference page created?
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The Electric Outlet and the Plug
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Lazy Loading
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Create the Preferences Dialog (1/3)

� The UI plug-in provides the 
org.eclipse.ui.preferencePages

extension point

� The UI plug-in first creates an 
empty Preferences dialog

� Now the dialog needs to be 
populated…
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Generate the Preference Page Index (2/3)

� The UI plug-in queries the 
extension registry for all 
org.eclipse.ui.preferencePages

extensions

� The preference page index is then 
generated using the xml markup 
only:

� Names for available preference 
pages are displayed in the tree using 
the name attribute

� The category attribute is used to 
categorize the pages
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Create the Plug-in Development Preference Page (3/3)

� When the Plug-in Development
preference page gets selected, the UI 
plug-in asks the extension registry to 
load and instantiate the Java class 
specified by the class attribute of the 
corresponding extension

� The class gets loaded and the 
preference page gets created

� The plug-in providing that extension 
(i.e. the org.eclipse.pde.ui plug-
in) may then get activated, if it’s not 
already active
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Tip of the Iceberg

� Plug-ins are connected without 
loading any of their code

� Code is loaded only when it is 
needed

� The lightweight declarative and 
lazy approach scales well

� An installed plug-in is not 
necessarily an active plug-in
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A Society of Plug-ins

� An Eclipse product is the sum of 
its constituent plug-ins

� Plug-ins are discovered upon 
Eclipse startup

� Plug-ins do not know how to play 
and interact with each other on 
their own
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An Ordered Society of Plug-ins 

� The Eclipse runtime manages all 
installed plug-ins and brings order 
and collaboration to their society

� A classpath for each plug-in is 
dynamically constructed based on 
the dependencies declared in its 
MANIFEST.MF file

� Every plug-in gets its own 
classloader
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Unresolved Plug-ins

� If a plug-in has a dependency that 
is not met, the plug-in is deemed 
UNRESOLVED

� An unresolved plug-in does not get 
to interact with the rest of the plug-
ins
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A Chain Reaction
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Resolving the Unresolved
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Seamless Integration of Components
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Shape of a Plug-in during Development 

� At development time, a plug-in is 
a project in the workspace

� A plug-in project encapsulates all 
the plug-in manifest files, code 
and resources

� A plug-in containing code is 
housed in a JavaTM project

� Plug-ins, such as documentation 
plug-ins, are simple projects
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Target Platform

� Target Platform refers to the set of 
plug-ins on which you are building your 
application

� If you are developing a plug-in for the 
SDK, your target would be all plug-ins 
in the SDK

� If you are developing an RCP 
application, your target is the subset of 
plug-ins in the SDK that make up RCP
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First Plug-in – Step 1

� Recommended to use the reverse 
domain naming convention to 
name the plug-in project

� Whether or not a plug-in project is 
a Java project depends on 
whether it will contribute code

� Plug-ins, such as documentation 
plug-ins, contribute extensions 
only.  No code is required
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First Plug-in – Step 2

� Recommended for the plug-in ID 
and the project name to match

� Recommended to ship plug-ins as 
JARs with code at the root.  
Leave Classpath field empty

� An activator is needed if you need 
to do some initialization upon 
startup
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First Plug-in – Step 3

� PDE provides many templates 
ranging in complexity and function

� Choosing a template results in the 
generation of a fully-functioning 
plug-in

� Templates save a LOT of time
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Manifest Editor – Overview Page
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Manifest Editor – Dependencies

� A plug-in must list all plug-ins that it 
needs to compile

� Runtime class path is computed based 
strictly on dependencies in the 
MANIFEST.MF 

� All plug-in dependencies must be met 
before a plug-in is resolved

� TIP: Remember to scan and remove 
unused dependencies 
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Plug-in Class Path

� PDE takes care of class path management for you (no more classpath hell!)

� When dependencies are added or removed, class path is automatically updated upon 
saving the MANIFEST.MF file
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Manifest Editor – Runtime Page

� Enumerate the packages that your plug-in exposes to other plug-ins

� API packages should be given unconditional visibility to downstream plug-ins

� TIP: Exposed non-API packages should be marked as internal
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Manifest Editor - Extensions

� Extensions page makes it easy to create extensions as it is aware of extension 
point schemas

� Specialized fields per attribute type
� Required attributes are marked with *
� Use links in the editor to navigate between the manifest file and the source code
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Extension Points

� By last count, Eclipse provides 213 
extension points where clients can 
contribute functionality

� Builders, editors, preferences, 
products, applications, Help 
content, markers, views, 
perspectives, launchers, code 
formatters, property pages, 
import/export wizards, …

� Not enough?  Define your own 
extension points
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Testing a Plug-in

� Run As > Eclipse Application from 
the context menu of a plug-in 
project

� Test your plug-in by launching a 
second Eclipse instance in either 
run or debug mode

� No deployment required.  Just 
launch

� Hot Code Swap when you debug 
with VMs that support it
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Target Management

� Helps you to specify plug-in in which to 
build and run with.

� Includes tabs to set environment values, 
launching arguments, implicit 
dependencies, and source code 
locations.

� You can add plug-ins to the current 
target platform by using target 
provisioners .  Current provisioners
allow you to specify locations on your 
file system and the locations of update 
sites.

� The plug-ins can be viewed as a list or a 
tree (separated by locations).
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Execution Environments

� Execution Environments are symbolic representations of JREs

� Bundle-RequiredExecutionEnvironment (BREE) manifest header

� PDE Build uses BREE to determine compile settings

� http://wiki.eclipse.org/Execution_Environments
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Automated Management of Dependencies

� Allows you to concentrate more on 
writing code than composing 
dependencies in your 
MANIFEST.MF.

� Helps inexperienced users 
formulate dependencies in their 
MANIFEST.MF so they can quickly 
create and run plug-in projects 
without in-depth knowledge of 
OSGi.

� Update stale manifest files prior 
to launching to ensure project will 
run correctly.
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Plug-in Dependencies View

� The Plug-in Dependencies view 
allows you to see all the 
dependencies for any plug-in 
project.

� You not only see what plug-ins a 
project depends on, but also what 
plug-ins depend on that project 
(callers and callees).

� It also can display the current 
state, including dependency wiring, 
of the plug-ins in the workspace 
and target platform.  This will aid in 
finding resolution problems.
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Organize Manifests Wizard

� Helps you modify and format your 
MANIFEST.MFs

� Accessible by right clicking on a 
MANIFEST.MF and selecting PDE 
Tools > Organize Manifest

� Helps you:
� Export all packages in a project

� Remove unresolved packages

� Mark exported packages as internal

� Modify unresolved dependencies 
(removing or making them optional)

� Remove unused dependencies

� Calculate dependencies (using 
Dependency Management)

� Prefix icon paths with $nl$

� Remove unused NLS keys 

� Calculate ‘uses’ directives
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Product Editor

� A product definition helps you to 
easily customize, test and export 
an RCP/Eclipse application

� Customizations include:
� Modifying which plug-ins are 
included

� Create a splash screen

� Bundling a JVM

� Name for the launcher executable

� Specify program and launching 
arguments

� Define a welcome page and About 
dialog
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Externalization Strings Wizard

� PDE’s Externalize Strings wizard 
allows you to quickly locate and 
painlessly externalize values in a 
plug-in’s MANIFEST.MF and 
plugin.xml.

� Accessible by right clicking on a 
MANIFEST.MF or plugin.xml and 
selecting PDE Tools > Externalize 
Strings…

� Externalized values are put in a file 
specified by the Bundle-
Localization header.  The default 
value for this file is 
“plugin.properties
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.qualifier is awesome

� The “.qualifier” marker allows you 
to easily substitute a value for the 
micro segment of a plug-in or 
feature’s version.

� The date is the default value, but 
you substitute any value when 
exporting your project using the 
PDE export wizards.
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Plug-in Registry View

� The Plug-in Registry view is your 
eye into the runtime

� Show Advanced Operations
� start/stop bundles

� Show Extension Content Only
� quickly browse extensions
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Graph Plug-in Dependencies View

� PDE Incubator Project

� Visualize your dependencies

� Pictures are worth a thousand 
words

* http://www.eclipse.org/pde/incubator/dependency-visualization/
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Plug-in Project from existing jars

� The Plug-in Project from 
Existing Jars wizard enables you 
to quickly convert jar files to plug-
ins.  

� Helpful when an application is 
being converted to OSGi and it 
depends on certain library jars 

� Can be very useful for utility jars, 
as they can be shared across 
multiple plug-ins instead of 
requiring the jars be included in 
each plug-in

� Embedded JARs are evil
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Plug-in Spy (3.4M3)

� ALT+SHIFT+F1

� Allows you to introspect what 
you’re looking at…

� Hyperlinking

� Shows contributing plug-ins
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Open Plug-in Artifact (3.4M4)

� Ctrl+Shift+A

� Quickly browse plug-ins, 
extensions and extension 
points
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Target Editor

� A target definition if a file that helps 
to configure your PDE 
development environment.

� They can be created in the 
workspace or loaded from plug-ins 
who define them in your platform.
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OSGi Launch Configurations

� Provides a way to easily run and 
test your bundle in an OSGi
environment.

� Extensible framework that allows 
other OSGi runtimes to provide 
implementations to let users test 
on runtimes other than Equinox

� Gives users more advanced 
control, including the option to 
specify start levels for individual 
bundles.
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API Tools (3.4M6 possibly)

� PDE Incubator Project

� API Baselines

� Know when you break 
API �

* http://wiki.eclipse.org/PDE_UI_Incubator_ApiTools
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Conclusion

� http://www.eclipse.org/pde

� A special thanks to our mystery 
guest, Wassim Melhem

� Want to contribute?
� PDE Bug Day

� http://wiki.eclipse.org/BugDay

� Thank you!
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Questions?


