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Preface

Wecometo Eclipse, today's premiere Java Integrated devel opment environment (IDE). Eclipseisan extraordinary
tool, and it fills along-standing need among Java devel opers—no longer do you have to suffer through pages of
errors scrolling off the screen while using command-line Java compilers. Now you've got an IDE that will handlethe

detailsfor you, letting you get on with writing code. If you've never used Eclipse before, your productivity is about to
take agiant jump.

We're going to push the Eclipse envelope in this book, working from the basics up through the advanced. This book
has been designed to open up Eclipse and to be more accessible than any other. It's a programmer-to-programmer
book, written to bring you up to speed in Eclipse without wasting time.

If you're a programmer, this book iswritten to give you exactly what you want to see—the good stuff, and only the

good stuff. There's as much Eclipse crammed into this book as you need to master the topic, and mastering Eclipseis
our god.
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What'sInside

From cover to cover, this book is pure Eclipse, covering hundreds of skills and techniques. We start from the most
basic Java development and work up to creating your own plug-in editors for the Eclipse environment. Hereare a
few of the topicsin this book:

Using Eclipse to develop Java code

Working with JAR files

Setting launch configurations

Sdecting Javaruntimes

Creating Javadoc

Refactoring

Extracting Interfaces

Viewing type hierarchies

Cugtomizing Edlipse

Testing code with JUnit

Debugging

Setting breakpoint hit counts

Using hot code replacement

Sharing projectswith CVS

Comparing code with local history

Using Ant to build Eclipse projects
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Conventions Used in This Book

There are some conventions well use that you should know about. When we've added a new piece of code and are
discussing it, it'll appear in bold face, and when there's more code to come, you'll see three dots. Here'swhat that
lookslike:

Li stener listener = new Listener( ) {

public void handl eEvent (Event event) {
Toolltemitem = (Tool Item event.w dget;

String string = itemgetText( );

H

WEell aso use the standard convention for selecting menu itemsin this book; for example, to create anew project in
Edlipse, you usethe File=* New== Project menuitem.

The following typographica conventions are used in this book:

Paintext

Indicates menu titles, menu options, menu buttons, and keyboard accel erators.

Itdic

Indicates new terms, example URL S, example email addresses, filenames, file extensions, pathnames, directories, and
Unix utilities

Congtant width

Indicates commands, options, switches, variables, types, classes, namespaces, methods, modules, properties,
parameters, vaues, objects, events, event handlers, and XML tags.

Constant width italic

Indicates text that should be replaced with user-supplied va ues.
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What You'll Need

All the software you'll need in this book can be downloaded from the Internet for free. Y ou'll need Eclipse—this
book was written using Eclipse 2.1.1—and welll discuss where to get Eclipsein Chapter 1. Other software packages
that well be downloading throughout the book include the Tomcat web server and various CV S servers (which will
alow you to share Eclipse projects with others).

Eclipseisbuilt to be extendible, and hundreds of Eclipse plug-ins are available for free downloading. Plug-inslet you
add functiondity to Eclipse—new built-in editors, code generators, software launchers, and more—and welll take a
look a anumber of the most popular plug-insin thisbook. And in Chapter 11 and Chapter 12, well develop our
own Edlipse plug-ins.
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Using Code Examples

All the codein thisbook isavailable for download from http://mww.oreilly.com/catal og/eclipse. Seethefile
readme.txt in the download for ingtdlation ingructions.

Thisbook ishere to help you get your job done. In general, you may use the code in this book in your programs and
documentation. Y ou do not need to contact us for permission unless you're reproducing a significant portion of the
code. For example, writing aprogram that uses severa chunks of code from this book does not require permission.
Sdling or distributing aCD-ROM of examples from O'Reilly books does require permission. Answering aquestion
by citing this book and quoting example code does not require permission. Incorporating a significant amount of
example code from this book into your product's documentation does require permission.

We gppreciate, but do not require, attribution. An attribution usualy includesthetitle, author, publisher, and I1SBN.
For example: "Eclipse, by Steve Holzner. Copyright 2004 O'Rellly Media, Inc., 0-596-00641-1."

If you fed your use of code examplesfalsoutside fair use or the permission given above, fed freeto contact usat
permissons@oreilly.com.
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We'd LiketoHear from You

Please address comments and questions concerning this book to the publisher:
ORellly & Associates, Inc.1005 Gravenstein Highway NorthSebastopol, CA 95472(800) 998-9938 (in the United
States or Canada)(707) 829-0515 (international or local)(707) 829-0104 (fax)

We have aweb pagefor this book, where we list errata, examples, and any additiona information. Y ou can access
thispage a:
http://mww.oreilly.com/catd og/eclipse

To comment or ask technical questions about this book, send emall to:
bookquestions@oreilly.com

For more information about our books, conferences, Resource Centers, and the O'Reilly Network, see our web site
a
http:/Aww.oreilly.com
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Chapter 1. Essential Eclipse

If you're reading this book, you're most likely a Java programmer, and you know how finicky Javacan be at times.
Missed import statements, forgotten variable declarations, omitted semicolons, garbled syntax, typos—all these
problemswill cause the Java command-line compiler, javac, to cough in your face and display pages of annoying
error messages. The error messagestell you that javac knows what the error is, so why doesn't it just fix the problem
and let you get on developing?

Because javac can't fix the problem; it isn't an editor. That makeslong streams of errors scrolling off the page an
all-too-common experience for Java developers, and leaves them with the fegling that Javaistoo prickly about what
can go wrong. To changeal that, you can use an integrated devel opment environment (IDE), which will not only
catch errors before you try to compile, but also suggest solutions. Javais badly in need of agood IDE, and a number
of candidates are available, but the premiere Java IDE these daysis the one this book isal about: Eclipse. You can
seeEdipseinactionin Figure 1-1.

Figure1-1. Eclipse
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1.1 Eclipse and Java

Although Eclipse can act as an IDE for many different languages—I DEs are available from C/C++ to Cobol—its
great popularity isasaJavalDE, and it comeswith Javasupport built-in. Eclipse refersto itsdlf asauniversa tool
platform, capable of handling IDEs for many different languages, but the Java | DE that comes with Eclipseisgoing to
be our main focus, asit isfor the greet mgority of Eclipse users.

Thewhole Eclipse magic isthat it will take the rough edges off Java development in the way you've dwaysimagined.
The errors that would cause javac to stumble are usudly handled before you even try to compile, and if thereisan
issue, Eclipse will suggest solutions. All you haveto do is point and click—no need for serious head-scratching. If
you'e like most Java devel opers, you're going to find yourself thinking, Thisis grest!

1.1.1 Some Background

Eclipseisfreefor the downloading, like anumber of other JavalDEs, but Eclipse has a serious advantage behind it:
the power of IBM, which reportedly spent $40 million in the development of the IDE. Thefirgt version, Version 1.0,
appeared in November 2001 and gradually became popular (athough—as with any developer tool—there was a
greet dedl of discussion of itsfaults).

Intime, Eclipse has changed and improved, and the current version, 2.1.1, is getting much praise. In fact, it's become
so popular that when Version 2.1 first appeared, the servers at hitp://www.eclipse.org were so busy that it was
amost impossible to download a copy for the first few days.

Eclipse was created by IBM in amassive effort that has | eft Java programmers the winners. It's now an open source
project, till largely under IBM's devel opment, but part of a software consortium named eclipse.org. Y ou can seethe
consortium's page, http://www.eclipse.org, in Figure 1-2.

Figure1l-2. The Ecllpseconsortlum sweb page
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The Eclipse consortium originaly consisted of IBM's subsidiary, Object Technologies Internationa (OTI)—who
deveoped Eclipsein thefirst place—aong with Borland, IBM, MERANT, QNX Software Systems, Rationa
Software3, Red Hat, SUSE, TogetherSoft3, and Webgain2 in November 2001. Since then, the consortium has
grown to more than 45 members, including Sybase, Hitachi, Oracle, Hewlett-Packard, Intel, and others.
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http://www.eclipse.org/eclipse/
http://www.opensource.org
http://www.opensource.org/licenses/cpl.php
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1.2 Getting Eclipse

How do you get and ingd| Eclipse? Eclipseisfree for the downloading—all you haveto do is navigate to
http://mww.eclipse.org/downl oads and select one of the download mirrors available on that page. When you do,
you'll be presented with alist of the available downloads, which are of these types:

Release builds

The Eclipse team releases these versions for genera use. Usualy when you download Eclipse, you'll use one of the
release versions. These builds have been thoroughly tested, and the chance of coming across serious bugsisminimal.
Thisisaversion of Eclipse comparable to the verson that other companies would sell—if Eclipsewere for sde.

Sable builds

These are comparable to betaversions. A stable build is a step along the way toward arelease version. The Eclipse
team considersthis build to be relatively stable, but there may be problems. Thisiswhere you'll find the new features
that are upcoming in Eclipse.

Integration builds
These builds are made up of components that have been fairly well tested, but their operation with other components

may gtill have someissues. If thingswork out OK and the integration build provesitsdf, it may be elevated to astable
verson.

Nightly builds
These arethe most experimentd of dl publicly available Eclipse builds. They're created nightly by the Eclipse team,

and therésredlly no guarantee that things will work well. Some experience with these builds indicates that they can
actudly have substantia problems.

Normally, you'll use the most recent release version of Eclipse. To get Eclipse, select the most recent release
download for your operating system and click the gppropriate link to download it.

*+ 4. Wanttolearn more about the current and upcoming versions of Eclipse? See

uwh o

¢ hitp://mww.edlipse.org/edlipse/devel opment/main.html .

Ingtaling Eclipseisnot difficult—all you've got to do isunzip or untar it, depending on your operating system. Since
you've downloaded the version of Eclipse targeted to your operating system, you'll find the executable file ready to
run as soon as you uncompress Eclipse.

as . Windows userswill be pleased to learn that Eclipse doesn't use the Windows registry, so

[


http://www.eclipse.org/downloads
http://www.eclipse.org/eclipse/development/main.html
http://java.sun.com/j2se/
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1.3 Understanding Eclipse

Sowhat is Eclipseitself? Most people think of Eclipse asaJavalDE, and when you download Eclipse, you get the
JavalDE (thisisthe Java Development Toolkit, the JDT) and the Plug-in Development Environment (the PDE) with
it. If you only want to develop Java, it's easy to think of Eclipse as aJavalDE because that's the main tool you'll be

using.

Eclipseitsdlf, however, isauniversd tool platform. The DT isredly an addition to Eclipse—it'saplug-in, infact.
Eclipseitsdf isredly the Eclipse platform, which provides support for tools beyond just the Java set you get on
download. Thesetools are implemented as plug-ins, so the platform itself only needsto be areatively small software
package.

The platform provides the support the plug-ins need to run; if you want to develop Java, you usethe IDT plug-in that
comeswith Eclipse; if you want to develop in other languages, you'll need to get other plug-ins, such asthe CDT,
which letsyou develop C/C++ code. Ingtaling aplug-in is easy, aswe're going to see—all you haveto doisdrop it
into the Eclipse plugins directory and restart Eclipse. Eclipse does some checking on each plug-in when it sarts, but
the plug-ins are not loaded until they're needed in order to save processing time and memory space.

T+ 4. Itsasoimportant to redlizethat though Eclipseiswrittenin Java, it'sintended to be

8 |anguage-neutrd. To develop in any programming language, al you need isthe
corresponding plug-in. Infact, Eclipseis aso intended to be spoken-language neutrd,
too—you can easily change the language that Eclipse uses. To change languages, you can
use the same plug-in mechanism that supports plug-ins, except that languages are
supported with what are caled plug-in fragments. OTI has alanguage pack available that
supports anumber of languages—Japanese, Korean, German, French, Italian, Portuguese,
Spanish, even traditiond and smplified Chinese.

1.3.1 The Eclipse Platform

The Eclipse platform is made up of severa components: the platform kernel, the workbench, the workspace, the
team component, and the help component. Y ou can see an overview of the platformin Figure 1-3.

Figure 1-3. The Eclipse ar chitecture
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1.4 Views and Per spectives

When you're working with the workbench, you'll see anumber of different internal windows, called views, and the
ideaisthat they give you different "views' into your projects. For example, one view may give you an overview of the
Javaclassesin your project, while another may let you navigate between projects. For example, back in Figure 1-1,
you can see the Navigator view at the upper |eft in Eclipse—thisisthe view that will display al your projects and let
you move from oneto another.

Because screen spaceisdways at apremium in GUIs, views are often stacked, one on top of another, and you
select the one you want to see using tabs that appear on the edge of the stacked views.

%> 4. Ifyouever want to reopen aview you've closed by mistake, select Window = Show
8 View, and sdlect the view you want from the menu that appears.

The editor is one specid type of window that usudly appearsin the center of the workbench. When you open up
documents, code, or resources, they'll appear in an editor. Eclipse automaticaly selects the correct type of editor for
the item you're opening: the Java editor for a Java source code file, a GUI you're developing using aplug-in with the
editor supplied by the plug-in, and so on. Y ou can even open Microsoft Word documentsin the Editor (Eclipse
displays an MS Word window in the editor space using Windows Object Linking and Embedding, OLE). In Figure
1-1, the space normally reserved for editorsis showing the Eclipse Welcome text.

The editor window iswhere you do most of the work when developing your code; for example, it'swhere you enter
and edit your code. Aswe're going to see, the DT has an editor that islavish with built-in details, such as syntax
checking, code highlighting, and much more. Y ou might have severa editors open a once, in which casethey'll be
stacked with tabs showing at the top of the stack, and you can pick out the one you want by clicking the
corresponding tab (or with the Window==> Switch to Editor menu item, which displaysalist of editorsyou can
switch to). Y ou can close an editor smply by clicking the X in its associated tab (or with the Window==* Hide
Editors menu item, which togglesto Window == Show Editors after hiding an editor). To sum up: views giveyou
overviews of your projects, and editors let you devel op code and resources.

There's one more concept to master here aswell: perspectives. Y ou don't normally decide what views and editorsto
display yoursdlf; instead, they're organized into groups called perspectives (dthoughiit is easy to customize
perspectives yourself). For example, when you create a Java application, you'll use the Java perspective; when you
want to debug a Java program, you'll use the Debug perspective.

Perspectives have a predefined set of views and editors built-in; when you select a perspective, that set of viewsand
editors appears automaticaly. For example, well take alook at the Java perspective here: to select aperspective,
you use the Window==* Open Perspective menu item, which displays a submenu of theingtalled perspectives. Inthis
case, well choose the Window == Open Perspective= Java menu item to open the Java perspective, shownin

Figure 1-4.

Figure 1-4. The Java per spective
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1.5 Working with Eclipse

Y ou use the Eclipse Java Development Tools (JDT), aseries of six seamlesdy integrated plug-ins, for Java
development in Eclipse. Evenif you've written Javafor years, you're about to have awhole new experience, one that
makes Java development so smooth that when you understand how to use the JDT, you'll wonder what took people
50 long to makethisaredity.

Eclipseisdl about code development, and the only way to redly understand what's going on is by creating code, so
we're going to start by using the JDT to create and run the amazingly useful application you seein Example 1-1. This
Javaapplication just displays the message "No worries." on the console.

Example 1-1. The ChO1 0l1.java example
public class Ch01_01

{
public static void main(String[] args)
{
Systemout.println("No worries.");
}
}

How can you create this application using Eclipse, and how is Eclipse going to make your job easer? The answers
are coming up right now. In Eclipse, al Java code must beinside a Java project, so thefirst step isto create a Java
project.

1.5.1 Creating a Java Project

To invoke the Java perspective, and enter the code for our first example, Ch01_01.java, start Eclipse and select the
Window = Open Perspective—> Java menu item to open the Java perspective using the JDT, asyou seein Fgure
1-6. Thisisthe perspective you'l use over and over asyou start relying on Eclipse for Java development.

Figure 1-6. The Eclipse Java per spective
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1.6 Using Quick Fix

Quick Fix letsthe IDT suggest ways of fixing smple errors, and that's one of the things that Java should have had a
long, long time ago. For example, say you change the ChO1_01 codeto display the "No worries.” message dong
with today's date:

public class Ch01_01 {
public static void main(String[] args) {
outString = "No Worries on "
Cal endar right Now = Cal endar. getlnstance( );

Systemout.println(outString + rightNow. getTine( ));

}

Y ou can probably spot afew errors here. The variable outString is not declared, which makesthefirst and last lines
of codein maininvaid, and the Calendar class has not been imported, making the middle line of codeinvalid. If you
were using javac, you'd haveto quit editing and run javac to catch those errors. But the second you enter these lines
into Eclipse, they'll beflagged as errorswith wavy red underlines, asyou seein Figure 1-16.

Figure 1-16. chk Fix indicators
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Eclipse doesn't let you down by just showing you the errors—it aso suggests solutions. Note the yelow light bulb
and red X iconsin the bar to the lft of the code editor, which is caled the marker bar. Theseiconstell you that
Quick Fix isavailablefor dl the errors. Note aso the hollow red rectanglesin the bar on the right of the code editor
view, caled the overview ruler. These hollow red rectanglesindicate statements that Quick Fix can fix—solid red
rectangles flag compiler errors—and you can use these iconsto navigate to problemsto fix.

If you let the mouse cursor hover over thefirgt light bulb icon in the marker bar, you'll see atool tip appear with the
description of the error ("outString cannot be resolved"), asin Figure 1-17.

Figure 1-17. Using Quick Fix
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1.7 A Word About Project Management

Asyou create more projects like Ch0O1_01, you'l find Eclipse getting more and more crowded, since dl your
projects are displayed in the Java perspective's Package Explorer view, aswell asthe Navigator view (recal that the
Navigator view isthereto let you navigate between projects). If you have 30 projects, there will be 30 entries there.
There are various ways to ded with this clutter (such as creating working sets, aswell seein Chapter 2), but well
take alook at the smplest one here.

To remove a project from the Package Explorer and Navigator views, you can ssimply deleteit. This does not
necessarily delete the actud files used for the project, and, whenever you want, you can add the project back to
these views. For example, to remove the ChO1_01 project, just right-click itsicon and select the Delete item. Eclipse
will display the Confirm Project Delete didog box, asyou seein Figure 1-20.

Figure 1-20. Deleting a proj ect
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In this case, make sure that the "Do not delete contents' radio button is selected and click Y esto remove the project
from Eclipse. The project will disappear from the Package Explorer and Navigator views. Clicking the other radio
button will make Eclipse delete dl the filesand their contentsin the project, so don't do that if you want to usethe
project again later.

When you want to work with the project again, you just import it. To do that, right-click the Package Explorer or
Navigator and select the Import context menu item, or select the File=— Import menu item. This opensthe Import
dialog; select the"Existing Project into Work ' item and click Next. In the next pane, click the Browse button,
select the ChO1_01 folder, and click OK, giving you results like those shown in Figure 1-21.

Figure1-21. Importing a project
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Chapter 2. Java Development

This chapter iswhere we get down to the business of developing Java using Eclipse. We're going to take alook at
using Eclipsefor Java development as well as project management, going from the basicsto thefairly serious. Nearly
everything in this chapter is essentia knowledge for the Java developer using Eclipse, so let'sjumpin.
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2.1 Developing Java Code

If there's anything that takes more time than it seemsto be worth in Java, it's creating code from scratch. While the
logic insde amethod, interface, or classis unique, the modifiers of amethod, theimportsfor aclass, and the syntax
involved with new packagesisthe same over and over again. This often resultsin alot of repetitive typing, wasted
time, and in many cases, annoying little typo-related bugs. Eclipse can help with al thisand more.

2.1.1 Creating New Methods

Eclipse—through code ass s—makes it easy to create new methods. As an example, we're going to create and cdll
anew method named printer, which displays the message "No worries.", asyou can seein Example 2-1.

Example 2-1. The Ch02_01.java example
public class Ch02_01

{
public static void nmain(String[] args)
{
printer( );
}
private static void printer( )
{
Systemout.printIn("No worries.");
}
}

How do you create new methods? Start Eclipse now and create a new project named Ch02_01. Then create anew
Java class named Ch02_01, making it part of the org.eclipsebook.ch02 package. L eave the checkbox for the
crestion of astub for the main method checked when you creste this new class. This gives you the code:

public class Ch02 01 {

public static void main(String[] args) {

}
}

Y ou could smply typein the printer method, of course, but Eclipse can also be of assstance here. Move the cursor
bel ow the body of the main method and type private to make this new method a private method, and then type
Ctrl+Space to open code assist, asyou seein Figure 2-1.

Figure 2-1. Creating a private method
=10
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2.2 Building and Running Code

How do you create the Java .classfiles that are the end result of developing aproject? Y ou use the itemsin the
Project menu. The main menu item hereisthe Project== Build Project menu item. Thisitem will compile the source
codefilesin your project and leave the resulting .class filesin the same folder as the source code files by default. For
example, if you are working with the Ch02_03 project and select Project= Build Project, the .class filesfor this
project will appear in the directory workspace/Ch02_03/org/eclipsebook/Ch02 (recal that the classesin this project
arein the org.eclipsebook.Ch02 package, which the directory structure reflects). Once created, these .class filesare
ready for use and distribution.

It often makes sense to store al your project's source code in afolder named src and the binary output in afolder
named bin. If you want to set things up thisway when you create a new project, open the New Java Project dialog
asusual, and, in the second pane, click the Source tab followed by the Add Folder button. Doing so opensthe
Source Folder Selection dialog; click the Create New Folder button and give the new folder the name src. Then
click OK twice. Eclipse will recognize that you're creating a source code folder and automaticaly ask if you want to
create abin folder for the binary output, asyou seein Figure 2-10.

Figure 2-10. Creating sour ce and bin folders
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Configuring a project thisway automaticaly stores your source code in the folder named src and the binary output in
afolder named bin (bin will not appear in the Package Explorer because it doesn't contain any source code).

2.2.1 Using JAR and .class Files

Say that you're writing aJava servlet (for more details on servlets, see Chapter 9), shown in Example 2-4.

Example 2-4. The Ch02_04.java example
package org. eclipse.ch02;

i mport java.io.*;
i mport javax.servlet.*;

i mport javax.servlet.http.*;
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2.3 Creating Javadoc

Eclipse also makesit easy to devel op Javadoc documentation, the standard Java documentation that accompanies
Javaprograms. Y ou'll notice that in the code it generates, Eclipse inserts some text for Javadoc, asyou seein
Ch02_05.java:

package org. ecli psebook. ch02;

/**

* @ut hor Steven Hol zner

*

* To change the tenplate for this generated type coment go to

* W ndow&gt ; Pr ef er ences&gt ; Java&gt ; Code Cener ati on&gt; Code and Conments

*/

If you want to enter your own Javadoc, code assist helps you here, too; for example, if you enter @param and
invoke code ass st with Ctrl+Space, code assist will list the parameters a method takes. Typing @exception and
using code assst will list the exceptions amethod throws, and so on. Typing @ in acomment and pausing will make
code assist display the Javadoc possibilities, like @author, @deprecated, and so on.

To generate Javadoc from your code, select the Project=— Generate Javadoc item, opening the Generate Javadoc
dialog, which lets you select the project for which you want to create Javadocs. To browse a project's Javadocs,
select the Navigate—> Open Externd Javadoc menu item. For example, you can see the generated Javadoc for the

Ch02_05 project in Figure 2-19.

Figure 2-19. Browsing Javadoc
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2.4 Refactoring

One of the mgjor advantages of using agood JavaIDE like Eclipseisthat it can let you rename and move Java
elementsaround, and it will update dl references to those items throughout your code automatically.

2.4.1 Renaming Elements

For example, take alook at the code in Example 2-6. Here, we've used code assist to create anew method to
display asmple message, but we forgot to change the default name for the method that code assist supplied.

Example 2-6. The Ch02_06.java example
package org. eclipse.ch02;

/**

* @ut hor Steven Hol zner

*

* To change the tenplate for this generated type coment go to

* W ndow&gt ; Pr ef er ences&gt ; Java&gt ; Code Cener ati on&gt; Code and Conments
*/

public class Ch0206 {

public static void main(String[] args) {

name( );

public static void name( ) {

Systemout.println("No worries.");

}

This default name for the new method, name, is called in the main method, and it could be caled from other locations
inyour code aswell. How can you change the name of this method and automatically update dl calsto it? Sdect
name in the editor and then select the Refactor=—* Rename menu item, opening the Rename Method diad og you see

in Figure 2-20.

Figure 2-20. Refactoring a method
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2.5 Some Essential Skills

There are some additiond skillsthat are good to know about. For example, if you highlight an item inthe JDT editor,
right-click it, and select Open Declaration, the declaration of that item will open. Thisisgreet for tracking down
where and how methods and fields were created. Several of those are detailed in this section and dl are worth
adding to your Eclipse toolbox.

2.5.1 Viewing Type Hierarchies

Another menu item inthe JDT editor's context menu isthe Open Type Hierarchy; when you select aniteminthe
editor and sdlect this menu item, that item's type hierarchy appearsin the Java perspective's hierarchy view, asyou
Sseeat leftin Figure 2-24.

Figure 2-24. The hierarchy view
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Thisview actslike an object browser. It lets you explore atype's Java complete hierarchy, and double-clicking an
iteminthisview opensits definition in the editor. That's useful if, for example, you want to see dl the members of the
System.out class—just highlight System.out in your code and open its hierarchy. Y ou can aso open thisview by
selecting an item in the editor and salecting the Navigate=* Open Type Hierarchy item.

The hierarchy view isnot dissmilar from the outline view, which you see @ right in Figure 2-24. However, the outline
view isdesigned to show an automatic hierarchy of your code rather than the hierarchy of items you specifically
select. Asyou work inthe JDT editor, the outline view is updated automatically to show the hierarchy of the current
type you're working with.

2.5.2 Browsing Java Code

There's even another entire perspective dedicated to letting you browse through projectsin a Java-oriented way: the
Java Browsing perspective. To open this perspective, select Window=—> Open Perspective—> JavaBrowsing; you
can seetheresultsin Figure 2-25.

Fiaure 2-25. The Java browsina per spective
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2.6 Customizing the Development Environment

Our last topic in this chapter isal about customizing your development environment. Eclipseis easy to customize,
darting from the most basic—you can move any view, editor, or toolbar around smply by dragging it.

- If you don't like to work in an environment where things can move around with mouse
movements by mistake, you can lock the toolbars with the Window =2 Lock the Toolbars
menu item. And if aperspective getsal scrambled by inadvertent mouse movements, use
Window = Reset Perspective to restore things.

B

Y ou can aso customize how Eclipse will generate code for you. For example, the default code generation style
doesn't place opening curly braces on their own lines:
public void printer( ) {

Systemout.println("No worries.");

}

However, your programming style might be more like this, where each curly brace does get itsown line;
public void printer( )

{

Systemout.println("No worries.");

}

Y ou can customize thiswith the Windows== Preferencesitem, opening the Preferences didog you seein Figure
2-29. Sdect the Java=> Code Formatter item, which lets you specify options for code generation. Here, sdlect the
"Insert anew line before an opening brace" item, as you seein the figure; the sample code below will changeto
match.

Figure 2-29. Customizing code gener ation
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Chapter 3. Testing and Debugging

Tedting and debugging are away of lifein Java development. Eclipse comeswith built-in facilitiesfor testing your
code using its JUnit framework and some truly exceptiona debugging capabilities.
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3.1 Testing with JUnit

JUnit is an open source testing framework that comes with Eclipse. Y ou can create JUnit-based classesin the same
project as other classes, and use this JUnit code to test the other classesin your project. Using JUnit in thisway, you
can congtruct aset of sandard tests for everyone working on an gpplication, and if they change the gpplication's
code, dl they'll need isafew clicksto verify that the application still passesthe standard set of tests.

JUnit isdesigned to test your code, and it's made up of assertion methods that can test various conditions. Here they
ae

assertEquag(a, b)

Testsif aisequa to b (aand b are either primitive vaues or must have an equals method for comparison purposes)

assertFase(a)

Tedsif aisfdse whereaisaBoolean vaue

assertNotNull(a)

Tegtsif aisnot null, where ais either an object or null

assertNotSame(a, b)

Testsif aand b both do not refer to the identical object

assertNull (a)

Tedsif aisnull, whereaisether an object or null

assertSame(a, b)

Testsif aand b both refer to theidentical object

assetTrue(@)

Tedsif aistrue, whereais aBoolean vaue

Y ou congtruct JUnit tests using these methods; when you run a JUnit gpplication, it opensits own view to give you an
immediate indication of which tests have passed and which havefailed.

3.1.1 Creating a Test Application

Well use JUnit in an example here to show how it works by creating an application that we can test, ChO3 01. This


http://www.junit.org

This document is created with the unregistered version of CHM2PDF Pilot

8 FREV < Day Day Up> ME=T




This document is created with the unregistered version of CHM2PDF Pilot

8 FREV < Day Day Up> ME=T




This document is created with the unregistered version of CHM2PDF Pilot

3.2 Debugging

Eclipse's debugging capahilities are impressive, even for afully featured IDE. To get Sarted, welll take alook at an
examplewith alogic error that we can then track down. After the example, well ook at more advanced debugging
topics, like setting debug launch configurations, using hot code replacement, suspending arunning program that isn't
terminating (such aswhen you have an infinite loop), and more. Being able to interactively debug your codeis
something you should expect to find in agood IDE—and it's a brilliant improvement over trying to debug your code
using only the tools that come with Java—but Eclipse has gone above and beyond the call.

3.2.1 A Buggy Program

Our buggy program appearsin Example 3-3. The debugger in Eclipseis especialy good at working with stack
frames, which hold the loca variable set for method calls. To get ahandle on debugging, were going to create an
examplethat creates severa layers of stack frames: afactoria example (e.g., thefactorid of 6, denoted 6!, isequal
to6* 5* 4* 3* 2* 1 =720), which cdlsitsdf recursively in order to caculate factorias.

Example 3-3. The Ch03_02.java example
package org. ecli psebook. ch03;

public class Ch03_02 {

public static void main(String[] args) {

Systemout. println(factorial (6));

public static int factorial (int value) {
i f(value == 0){

return val ue;

el se {

return value * factorial (value - 1);

}

You cdculatefactoridslikethis nt =n* (n-1) * (n- 2) ... * 1. In our example, to caculate factoria(n), the factorial
method multiplies n by factorid(n - 1), cdling itself to determine the factoria of (n-1). To determinefactorid(n - 1),
the factorid method multiplies (n-1) by factorid(n - 2), aprocessthat continues al the way down until the factoria
has been fully calculated. Heré's the code we're using to do that:

public static int factorial (int value) {

i f(value == 0){
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Chapter 4. Working in Teams

Welve been programming solo with Eclipse up to this point, but it's dso designed to be used in team environments,
and it supports Concurrent Versions System (CV'S) to make teamwork go smoothly. Eclipse can be used by any
Java devel oper, and devel opers often work in teams. This chapter isal about teamwork using Eclipse and CVS.
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4.1 How Sour ce Control Works

When you work in teams, you have to coordinate. That means discussing and planning, of course, but even with the
best of intentions, you can gtill end up with conflicts. Y ou may have made some brilliant changes to the code—only to
find them al wiped out by mistake when another programmer uploads hisnew version of afile.

Source control stops those kinds of problems by controlling access to code and by maintaining ahistory of the
changes that have been made so things aren't destroyed unintentiondly. Storing a history of your codeis very
powerful—not only can you compare anew (buggy) file against an older one, you can aso revert to aprevious
version in case things have gone awry.

Source control aso gives you the ability to coordinate the s multaneous devel opment of severd different versons of
your software—for example, you might want to work on both arel ease version and anew betaversion. Y ou can do
that using branches, as were going to seein this chapter.
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4.2 Understanding CVS

CVSisan open source project; it started life asaset of Unix shell scriptsin 1986 and came into its own with
dedicated software in 1989. Support for CV Sisavailable on many operating systems today—Unix, Linux,
Windows, and others. For the full CVS story, takealook at http://mww.cvshome.org.

Theideabehind CVS, aswith any repository software, isto manage and record changesto source code. In fact,
there are many types of repository software available, and some are more powerful than CVS, but CVSisinthe
most widespread use (perhaps because you can get it for free).

In CVS, amoduleisthe basic equivalent of an Eclipse project. Modules are represented by directoriesin CVS.
Standard projects correspond to physical modules, while logical or virtual modules are collections of related
resources.

Thefilesyou share are stored in the CV S repository. When you retrieve afile from the repository, you check thefile
out. After you've modified thefile, you commit the changes to check it back in and send those changesto the
repository. If you want to refresh your own copy of afile, you update it from the repository.

In generd, there are two models for source code repositories:

Pessmidticlocking

Only one developer can check out aparticular file at once—after thefileis checked out, thefileislocked. It's
possible for someone else to check out read-only copies of the file, but not to changeit. Accessis sequentid.

Optimigtic locking

Developers can check out and modify filesfredy. When you commit changed files, the repository software merges
your changes automaticdly. If it can't do that by itsdlf, it'll notify you that you have to resolve the issue yoursdlf.
Accessisrandom.

By default, CV S supports optimistic locking—athough some CV S software a so supports pessmistic locking. Well
be using optimigtic locking here, which iswhat Eclipse supports.

Because each file needsto be kept track of, CV S gives each file aversion number automaticdly. Eachtime afileis
committed, its version number isincremented. When you first commit afile, its verson number is 1.1; the next time,
it's 1.2, and s0 on (this can depend on your CV S server; somewill start with 1.0). When you commiit filesto the
repository, they'll get anew version number automatically. Well seethese verson numbersin the various views you
work with when using source control.

When you update afile from the repository, your loca version of thefileis not overridden. Instead, Eclipse will
merge your locd file and the onein the CV Srepostory. If there are conflicts, the conflicting lineswill be marked with
specid CV S markup indicating potential problems. Y ou get the chance to modify your code to handle any conflicts
that occurred during the merge operation, after which you can commit your new version of the code. Usudly,
updating goes smoothly, especidly if each developer working on the project has her own set areato work in, but


http://www.cvshome.org

This document is created with the unregistered version of CHM2PDF Pilot

8 FREV < Day Day Up> ME=T




This document is created with the unregistered version of CHM2PDF Pilot

8 FREV < Day Day Up> ME=T




This document is created with the unregistered version of CHM2PDF Pilot

4.3 Findinga CVS Server

To work with CVS, you need accessto aCV S server. If you have accessto aCV S server dready, you're al set.
Otherwise, take alook at the overview that follows.

Most Linux and Unix ingtdlations aready come with a CV'S server built-in. To test if you have aworking CVS
ingtalation, type cvs--help at the prompt; you should seealist of helpitems. If you can't find aCV S server, you can
download what you need from http://mwww.cvshome.org.

In Windows, the gory isalittle more complex. There are avariety of CVS serversfor Windows, such as CVSNT,
availablefor freefrom http:/Mww.cvant.org. Toingal CVSNT, just download the executable fileand runit.

4.3.1 Creating a Repository

Y ou'll need to creste arepository for your source code using the CVS server. In Linux and Unix, you do that with
the command cvs-d path init, where path givesthe location of the directory you want to use as the repository (the
permissions and ownership for path should be set so al members of your development team can accessit).

With CVSNT, you click the Repositoriestab in the CVSNT control panel, click the Add button, enter the path of
the new repository directory, such as c:\repository, and click OK.

4.3.2 Connectingto CVS

In Linux and Unix, you use one of two possible optionsto reach CVS: SSH (secure shell) or pserver. Well use
pserver here, but you can use either protocoal; just make sure that the correct protocol is running on your machine.

In Windows, CVSNT runs as aWindows service, which meansit is accessible to Eclipse as soon asyou runit. You
can gtart it from the Start menu by selecting the Service control pane item from whatever program group you've
added it to, which opensthe CVSNT control panel. Click the Start button in both the CV'S Service and CV'S Lock
Service boxes, which will make CVSNT display the message "Running” in both those boxes, asyou seein Figure4-1

Figure4-1. Starting CVSNT
cvent x|
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4.4 Adding a Project to the CVS Repository

Well start using CV S by seeing how to add anew project, Ch04_01, to the CV Srepository. After thisproject isin
the CV Srepository, anyone with access to the repository can check it out and work onit. Y ou can seethis sample
project in Example 4-1; this sample code does nothing more than display the word "Hello".

Example4-1. A sample project
package org. ecli psebook. ch04;

public class Ch04_01 {

public static void main(String[] args) {

Systemout. println("Hello");

}
4.4.1 Creating a Repository L ocation

After you've created a project, how do you add it to the CV S repository? Y ou first have to let Eclipse know about
the repository, so select Window=—> Open Perspective—> Other, and select the CV S Repository Exploring
perspective (after you do thisthe first time, Eclipse will add this perspective to the Window==> Open Perspective,
and will add a shortcut for this perspective to the other perspective shortcuts at the extreme left in Eclipse). When this
perspective opens, right-click the blank CV S repositories view that appears at left and select New=—> Repository
Location, opening the Add CV S Repository dialog you seein Figure 4-2.

Figure4-2. Connecting aCVS repository to Ecllpse

£ Add CVS Repository g
Add a new CVS Repository
Add a new 'S Repository bo the CV5 Repositones view [
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Password: | |
Connection
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% Use Defauk Port
" Use port: |
[w Yaldate Connection on Finish
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Here, enter the name of the CV S server (usualy the name of the computer that hosts the server), the repository path,
the username and password, and specify the connection type (here, well be using the pserver protocal). Then click
Finish to add the new repository to the CV S Repositories view, asyou seein Figure 4-3.
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Chapter 5. Building Eclipse Projects Using Ant

Eclipseisgreat for building your code. But for more advanced project development, there's still something missing.
For example, what if you want not only to compile severd files at once, but aso to copy files over to other build
directories, create JAR files and Javadoc, create new directories, delete previous builds, and create deployment
packages dl at once?

Y ou can do that with a build tool like Apache's Ant (http://ant.apache.org/). Ant isaJava-based build tool that can
perform al these tasks and much more. Y ou can download Ant and run it on the command line, automating your
build tasks to not only compile code, but to create JAR files, move and cregte classes, delete and make directories,
and agreat dea more.

The good news hereisthat Ant comes built into Eclipse, ready to use. Ant isthe premier build tool for Java
development, and well get anideawnhy in this chapter. Asyour projects become more and more elaborate, Ant can
automate dozens of tasksthat you'd otherwise need to perform manualy. When you have things set up to run with
Ant, al you've got to do is point and click to perform a complete build without having to take dozens of separate
steps, which can save many steps omitted in error over the development process.

Thefact that Ant comes built into Eclipse meansthat it's easier to use for usthan for dl those devel operswho use it
on the command line. To see how thisworks, well start with aquick example.

ﬁ PREV | < Day Day Up > MEXT ‘ﬁ



http://ant.apache.org

This document is created with the unregistered version of CHM2PDF Pilot

8 FREV < Day Day Up> ME=T




This document is created with the unregistered version of CHM2PDF Pilot

5.1 Working with Ant

To use Ant from Eclipse, create anew project, Ch05 01, and add anew classtoit, ChO5_OL1. Inthisclasssmain
method, well just display the message "No worries.”, asyou seein Example 5-1.

Example5-1. A sample project
package org. ecli psebook. ch05;

public class Ch05 01 {

public static void main(String[] args) {

Systemout.println("No worries.");

}

Towork with Ant, well need an Ant build file, which is named build.xml by default. To create that filein this project,
right-click the project and select New— File. Enter the name of the new file, build.xml, in the File name box and
click Finish. You usethe XML inthisfileto tell Ant how to build your project. Although Eclipse can automate the
connection to Ant, Ant needs this XML build file to understand what you want it to do, which meansthat we will
have to master the syntax in thisfile.

Edlipse recognizesthat build.xml isan Ant build file and marksit with an ant icon, asyou see et left in Figure 5-1.

Figure5-1. Creating a build.xml file
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Enter thissmple XML into build.xml—all we're going to do hereis have Ant echo amessage, "Ant at work!", to the
console
<?xm version = "1.0" encodi ng="UTF-8" 7>

<project name = "Ch05_01" default = "Main Build">

[P R mmrves = T AR v Dial AN
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5.2 JARing Your Output

Heré's another example; in this case, welll build an Eclipse project and store the resulting classin aJARfile. You
won't need to be an Ant professiond to follow aong because we'reinterested in looking at Ant from an Eclipse point
of view, not in the details of Ant per se. Thisexampleis designed to give you the basics of creating aworking Ant
build filein Eclipse; if you want more details on Ant itself, take alook at the manud at
http://ant.gpache.org/manual/index.html .

Our god hereisto create anew Java project in Eclipse, use Ant to compileit, and store the resulting .classfileina
JAR file. Tofollow aong, create anew Javaproject, ChO5_02. To emulate a somewhat real-world project, we're
going to store the example's source code in adirectory named src and its output in adirectory named bin. Y ou can
st those directories up when you create the project in the third pane of the New Java Project dialog by clicking the
Source tab, then clicking the Add Folder button, then the Create New Folder button to open the New Folder diaog.
Enter the name src in the Folder name box and click OK twice. Eclipse will ask if you want to remove the project as
source folder and update the build output folder to Ch05_02/bin. Click Y es, then click Finish to create the new
project, which will be complete with src and bin folders.

Next, add anew class, Ch05_02, in a package named org.eclipsebook.ch05, to the project. Add code to the main
method in this example to display the message " This code was built using Ant.", asyou can seein Example 5-2.

Example 5-2. A sample project
package org. ecli psebook. ch05;

public class Ch05_02 {

public static void main(String[] args) {

Systemout. println("This code was built using Ant.");

}

Findly, add build.xml to the project by right-clicking the project in the Package Explorer and salecting New=—> File.
Type build.xml in the File name box and click Finish, which creates the file and opensit in the Ant editor. Well sart
writing build.xml with the sandard XML declaration and a <project> element that identifiesthe Main Build task as
the defaullt:

<?xm version="1.0" encodi ng = "UTF-8"7?>

<proj ect name="Ch05 01" default="Main Build" basedir=".">

</ proj ect >

Next welll create the properties corresponding to the directories well use—src, bin, adirectory for the JAR file,
jardir (well create alib directory under the bin directory to store JAR files), and the JAR fileitsdf, jarfile (well cal
thisfileChO5 0?2 iar) Satina un pronatiesthiswav lats voll access thee directorv names later inthe build file Well
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5.3 Configuring Ant in Eclipse

Eclipse dso letsyou configureitsinternd verson of Ant. To configure how Ant will run, sdect Window =
Preferences, followed by the Ant item, as shown in Figure 5-7. In Eclipse, you don't need to name your build file
build.xml; Ant will try to guesswhich fileisthe build file (the build file does need to be an XML file, with anamethat
has the extenson .xml). Y ou can help Eclipse out by giving an dternate name, or alist of names, inthisdiaog.

Figure5-7. Configuring the build file
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Y ou can aso set Ant runtime options by selecting the Runtime node, as shown in Figure 5-8. For example, to usea
more recent version of Ant in Eclipse (Eclipse 2.1.1 comeswith Ant 1.5.3, but the latest version of Ant, asof this
writing, is 1.5.4, and Verson 1.6 isout in beta; you can get alternate Ant versions directly from Apache at
http://ant.gpache.org), select the Runtime item and change the JAR entries you seein Figure 5-8 to the new versons
of ant,jar and optional.jar. You can adso set Ant variableslike ANT_HOME inthisdiaog.

Figure5-8. Configuring Ant in Eclipse
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5.4 Catching Errorsin Build Files

Eclipse gives you some support for catching Ant errors before you run Ant, but not much. The Eclipse Ant editor
doesn't handle syntax errors asthe JDT editor does for Java—for example, if you misspell the project eement's
default attribute as degfault, the Ant editor won't have a problem. However, if the XML in your build file has syntax
errors, such asmissing aclosing tag or improper nesting (in XML terms: if your XML is not well-formed), you'll see
the same wavy red line and hollow red box you seeinthe JDT editor in the Ant editor, indicating a syntax error, as
shownin Figure 5-12. Y ou can determine what error occurred by looking at the wavy line'stooltip, as shownin the
figure, where we haven't closed the mkdir element.

Figure5-12. Handling a syntax error
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If you missan XML error likethisin the editor, you'll see amessage reminding you of it as soon asyou try to run Ant
to build the project. The Ant editor doesn't display non-XML syntax errors (like misspelling the project attribute as
deefault), but you'll automatically see any syntax errorslisted when you try to run Ant, as shown at the top of Figure
5-13.

Figure5-13. An error description
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Chapter 6. GUI Programming: From Appletsto
Swing

This chapter isall about creating GUIswith Javacodein Eclipse. So far, our code hasjust displayed text in the
console. In this chapter, we're going to start creating GUIs using applets, the Abstract Windowing Toolkit (AWT),
and Swing. Well also take alook at using an Eclipse plug-in to create Swing code.

Our firgt topic isdl about building applets. Java applets were Javasfirst foray into the Internet, and they were
popular for quite awhile. Browsersfirst started stocking Javain order to support applets. In time, applets have
become less popular because they're necessarily limited and have been superceded by glitzy packageslike Flash and
JavaWeb Start. Nonethel ess, Eclipse has specia provisions for developing and testing applets, so well take abrief
look here at how that support works.

Creating an applet ismuch like creating any other Java project in Eclipse. In this case, our applet isjust going to
display the message "Hello from Eclipse!" Create anew Java project named Ch06_01, and giveit anew class,
Ch06_01, in the org.eclipsebook.ch06 package. To create an applet, well need to import java.applet. Applet and
javaawt.*:

i mport java. appl et. Appl et;

i mport java.aw.*;

Then extend the Ch06_01 classfrom the Applet class:
public class Ch06_01 extends Applet {

In an applet, the init method lets you initidize the gpplet, and well set the background color to white in that method.
The start, stop, and destroy methods let you handle the associated eventsin the applet'slife cycle. To draw our text
in the applet's window, well use the Graphics object passed to the paint method. Here's the code to add:

public class Ch06_01 extends Applet {

public void init( )

{

set Background( Col or.white);

public void start( )
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6.1 Creating AWT Applications

The Abgtract Windowing Toolkit, or AWT, was Javas early attempt at a GUI toolkit. It's still supported and used,
so well take alook at an example herethat will launch its own window. The origind AWT package only took six
weeksto write, and the controls, designed for use in applets, were modeled after HTML controls. Since that time,
Swing has taken over the standard Javainterface—but even Swing isbuilt on top of AWT.

Our AWT examplewill just launch its own window and display the same message as our gpplet. To follow aong,
create anew project, Ch06_02, and giveit anew class with amain method, Ch06_02, putting that classinto the
org.eclipsebook.ch06 package. We need to import java.awt.* for basc AWT support, and java.awt.event.* to
handle the window-closing event, so add this code;

i mport java.aw.*;

i mport java.aw.event.*;

The actuad window thisexample will display will be based onthe AWT Frame class and will be called AppFrame, so

add this code to Ch06_02.java:
cl ass AppFrane extends Frane

{

}

Asin our gpplet, well override the paint method and use the passed Graphics object to display the text we want in
the new window:
cl ass AppFrane extends Frane

{
public void paint(Gaphics @)

{

g.drawsString("Hello fromEclipse!", 60, 100);

}

Now, inthe Ch06_02 classs main method, well create anew window of the AppFrame classand set itssize:
public class Ch06_02 {

public static void main(String [] args)

{

AppFrane f = new AppFrane( );

r L 0N AN PaYav=
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6.2 Creating Swing Applications

Our first Swing application will be smple, and it will only mimic the gpplet and AWT gpplications weve seen by
displaying the same message as they did. To put together this application, create a project named Ch06_03 and add
the class Ch06_03 with a main method to the org.eclipsebook.ch06 package. WEIl need these importsin this
exanple

i nport java.aw.*;

i mport javax.sw ng.*;
i mport java.aw.event.*;

In thisexample, well derive anew class, Pand, from the Swing JPand classto digplay the messagein:

cl ass Panel extends JPanel

{

}

The JPand class has amethod named paintComponent and welll override that method to display the text message
likethis
cl ass Panel extends JPanel

{
Panel ( )
{
set Backgr ound( Col or. white);
}
public voi d pai nt Conponent (G aphics @)
{
super . pai nt Component ( g) ;
g.drawstring("Hello from Eclipse!", 60, 100);
}
}

Themain classin this gpplication, Ch06_03, will extend the Swing JFrame class.
public class Ch06_03 extends JFrane {
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6.3 Using Eclipse Plug-ins

Many Eclipse plug-ins are available, and many arefree. Y ou can find over 400 plug-ins at
http:/Aww.eclipse-plugins.2y.net/eclipse/, and the plug-in well usefor Swing is available from that Site. On the other
hand, Eclipse plug-ins can change very frequently, so we can't base entire chapters on them—the plug-in you
download would be different from the one written about in this book.

But we can look at what specific plug-ins have to offer in general terms, and well do that here. In this chapter, well
take alook at the popular, free VAALL plug-in to help uswrite some Swing code, available from
http:/Amww.eclipse-plugins.2y.net/eclipse/ . Navigate to that page, click the pluginslink, then the categorieslink, and
then the Ul link to find the Eclipse V4ALL Swing & SWT plug-in. Stop Eclipseif it's running and download that
compressed plug-in file to Eclipse's eclipse directory (thisisthe directory that contains the workspace and plugins
directories).

When you download plug-ins, you usualy download them to the eclipse directory. They'll come zipped or tarred,
and you usualy uncompress them in the eclipse directory. When you uncompress them, the support filesfor plug-ins
go automatically into the plugins and features directories, which are subdirectories of the eclipse directory.

¥+ 4. Plug-insare not dways designed to be uncompressed in the eclipse directory—if possible,

4 check the plug-in's documentation first. WWhen you're about to unzip aplug-in, openitinan
unzip utility and seeif itll unzip filesto the plugins directory. If o, unzipping it in the eclipse
directory istheright thing to do. Some plug-ins should be uncompressed in the plugins
directory directly, however.

Unzip or untar the V4ALL plug-in now, which should automaticaly load itsfilesinto the plugins and festures
directories. That'sal the ingtalation you need. Now start Eclipse again. Eclipse may display adiaog indicating that
there are pending configuration changes and may ask you if Eclipse should restart. Restart Eclipseif you're asked.

Congratulations—you've just ingaled the VAALL plug-in. It'stimeto put it to work.
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6.4 Using the V4ALL Plug-in

The V4ALL plug-in givesyou a paette of Swing components that you can drag to a"whiteboard” to design your
gpplication. To see how thisworks, well create a Swing application using this plug-in. Create anew Java project
named Ch06_05, and give it asource folder, src, in the third pane of the New Project dialog as we've done before.
Now create anew class, Ch06_05, in the org.eclipsebook.ch06 package.

6.4.1 Adding a V4ALL Editor to a Project

To add anew V4ALL editor to the project, right-click the org.eclipsebook.ch06 package and select New—
Other, opening the New dialog you seein Figure 6-8.

Figure 6-8. The New dialog
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Y ou should see V4E Visud Editor as one of the options; select that item and click Next to open the V4E did og you
seein Figure 6-9.

Figure 6-9. The V4E dialog
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Chapter 7. SWT: Buttons, Text, Labels, Lists,
L ayouts, and Events

SWT, the Standard Widget Toolkit, was created by IBM as areplacement for both the Java Abstract Windowing
Toolkit (AWT) and Swing. It'sabig topic, and it comes with Eclipse, ready to use. Here's how the Eclipse
documentation describes SWT:

The Standard Widget Toolkit (SWT) isawidget toolkit for Java developersthat provides a portable APl and tight
integration with the underlying native OS GUI platform.

:_’ﬁ FREV | < Day Day Up > MEXT *t
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7.1 Java Graphics

Graphicswork in Javahas along and glorious past, and, let's hope, asmilar future. It started with the very basic
AWT, moved on through the powerful Swing package, and now stands on the threshold of the SWT age.

7.1.1AWT

The AWT, Javasfirg attempt at a GUI toolkit, was written in amatter of weeks. It lets Java developers display
windows with various controls like text boxes and buttons. AWT GUIswere easy to develop, and they used the
underlying operating system's controls themsd ves—for example, in Windows, you'd see a Windows text box. On the
Mac, you'd see aMac text box. Some operating systems had a different control set from other operating systems,
which meant that Sun only implemented those controls common to al operating systems Javawas targeted to, and
that limited AWT to aset of rdatively smple controls.

7.1.2 Swing

To address the growing needs of developers, Javaintroduced Swing, which provides non-native implementations of
higher level controlsliketrees, tables, and text. This providesagreat ded of functiondity, but it makes applications
developed in Swing stand out as being different and very Java-specific.

Sun added a"'look-and-fed™ emulation (which we saw at work in the previous chapter) to help applications ook
more like the operating system they're running on, but they couldn't keep up with dl the operating system releases
(such as Windows ME, 2000, XP, and so on). In addition, because the GUI wasimplemented in Javaand not
natively in the operating system, Swing response time was poor compared to native applications.

7.1.3SWT

SWT addresses many of theissues here by providing a set of widgets that make use of native controls (through the
JavaNative Interface, INI) when such controls are available. Otherwise, SWT creates its own controls as needed
for those that don't have an operating system counterpart. This does mean that native code is needed to support each
operating system, but so far, IBM has been able to provide that and stay up-to-date. Additionally, SWT comes with
Eclipse, soitisafit topic for our discussion.

SWT issubstantial and feature-rich, asyou'd expect if it'sintended to replace AWT and Swing. Were going to get
an introduction to SWT in thisand the next chapter, and it turns out that you really don't need in-depth SWT
knowledge to create powerful and useful SWT applications. All you need to know about are widgets (the
user-interface el ementsyou usein SWT), SWT layouts (which let you position those widgets), and SWT events.
We're going to see plenty of examples, starting immediately, to see how dl thesework in SWT.

T+ 1. SWTishbeing ported to more and more graphica environmentsal thetime. Currently
4" supported are: Windows, Linux GTK, Linux Motif, Solaris Matif, AIX Motif, HPUX
Moatif, Photon QNX, and Mac OS X.
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7.2 An SWT Example

Instead of talking about SWT in the abstract, let's get this show on the road and see some code at work. Coding an
exampleisgoing to give usthe SWT story and what it takes to put together an SWT application. Our first example
will beasimple one, and it will just display the message"No worried" in an SWT window.

To follow aong, create anew project, Ch07_01, and add aclass, Ch07_01, in the org.eclipsebook.ch07 package.
Towork with SWT and SWT widgets, you typicaly start with these two imports:.
i mport org.eclipse.sw.w dgets. *;

i mport org.eclipse.sw.*;

Y ou'll need to include swt.jar in the build path to make these imports work. Remember that SWT is operating
system-dependent, so there's going to be adifferent swit.jar for different operating systems. To add swi.jar to the
Ch07_01 project, select that project in the Package Explorer, right-click it, and select Properties. In the Properties
for Ch07_01 didog that opens, select the Java Build Path item and click the Add Externa JARs button. Then
navigate to swt.jar, which you'l find in one of the following directories, depending on your operating system (note that
INSTALLDIR isthe Eclipse ingallation directory; also note that you'll have to update these paths for your version of
Eclipse, such aschanging 2.1.1 to 2.1.2 or some other value):

Win32

INSTALLDIR\eclipse\pluginsiorg.eclipseswt.win32_2.1.1\ws\win32\sawt.jar

Linux GTK

INSTALLDIR/eclipse/plugins/org.eclipse.svt.gtk_2.1.1/ws/gtk/sat.jar

Linux Moatif

INSTALLDIR/eclipse/pluging/org.eclipse.swvt.matif_2.1.1/ws'motif/swt.jar

SolarisMotif

INSTALLDIR/eclipse/plugingorg.eclipseswt.motif 2.1.1/wssolaris/sparc/swt.jar

AIX Motif

INSTALLDIR/eclipse/pluging/org.eclipse.svt.motif_2.1.1/wsax/ppc/swt.jar

HPUX Motif

INSTALLDIR/eclipse/pluging/org.eclipse.swt.motif_2.1.1/ws/hpux/PA_RISC/swt.jar

Photon QNX
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7.3 Working with Buttons

Our next step is going to be adding interactive widgetsto SWT applications. In this case, were going to add a button
that, when clicked, will display text in atext control. We start off as before, except thistime, we aso import
org.eclipse.swt.events.* to handle button clicks and org.eclipse.swt.layout.* to set the layout of our controls. And we
can dso embdlish our example alittle more by setting the text that should gppear in the shell'stitlebar, using the
StText method:

package org. ecli psebook. ch07;

i mport org.eclipse.sw.w dgets. *;
i mport org.eclipse.sw.SW,;
i mport org.eclipse.sw.events. *;

i mport org.eclipse.sw.layout.*;

public static void main(String [] args) {
Di splay display = new Display( );
Shell shell = new Shell (display);
shel | . set Si ze( 300, 200);
shel | . set Layout (new RowLayout ( ));

shel | . set Text ("Button Exanple");

Now we're dealing with multiple controls, and we're a so going to set the SWT layout of our shell to therow layout,
which displays controlsin rows:
public class Ch07_02 {

public static void main(String [] args) {
Di splay display = new Display( );
Shell shell = new Shell (display);
shel | . set Si ze( 300, 200);
shel | . set Text ("Button Exanple");

shel | . set Layout (new RowLayout ( ));
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7.4 Working with Composites and L ayouts

Sdlecting alayout lets you specify how to arrange your controls; there are four layout classes built into SWT:

FillLayout

Letsyoufill ashdl'sclient area

GridLayout

Laysout control childrenin agrid.

RowlL ayout

Laysout controlsin either horizontal rows or vertical columns.

FormLayout

Letsyou position controlsrelative to the parent compaosite or another control. It isthe most precise of dl the layouts.

For example, here's how the grid layout works. Were going to creste agrid layout with four columns and fill it with
buttons. In this case, well create anew Composite control, which can contain other controls, and fill the composite
with buttons. To start, we create anew shell and use arow layout to display our composite control. Then we creste
the composite control and agrid layout in it with four columns (the SWT.NONE constant means we're not setting
any nondefault styles here):

public static void main (String [] args) {

Di splay display = new Display ( );
final Shell shell = new Shell (display);
shel | . set Si ze( 300, 200);

shel | . set Layout (new RowLayout ( ));

final Conposite conposite = new Conposite(shell, SW. NONE);

new GidLayout ( );

GridLayout gridLayout

4;

gri dLayout . nunCol ums

conposite. set Layout (gridLayout);

All that's left isto add the buttons to the composite control using aloop and to add the event loop itself, asyou seein
Example 7-3.
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7.5Workingwith Lists

Another popular control isthelist control, represented by the SWT List class. WEell take alook at an example using
this control and how to recover selections made in the control. Here are the styles you can use with ligts:

SWT.BORDER

Adds a border
SWT.H_SCROLL

Adds a horizontal scrollbar
SWT.V_SCROLL
Addsavertica scrollbar
SWT.SINGLE
Allowssngle sdlections
SWT.MULTI

Allows multiple selections

Inthis case, were going to fill the entire shell with alist control, using thefill layout. Heréswhat that |ooks like—note
that werre also using the List classs add method to add itemsto the list:
public class Ch07_04 {

public static void nmain (String [] args) {
Di splay display = new Display ( );
Shell shell = new Shell (display);
shel | . set Text ("Li st Exanple");
shel | . set Si ze( 300, 200);

shel | . set Layout (new Fi | | Layout ( SWI. VERTI CAL) ) ;

final List list = new List (shell, SW.BORDER | SWI. MIULTI |
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7.6 Using V4ALL with SWT

You can aso use plug-inslike V4ALL to creste SWT code, which can make things alittle easier because you can
drag controls where you want them. In Figure 7-5, you can see an example that works much as our Swing example
worked in the previous chapter. In this case, we've created anew V4ALL editor in a project named Ch07_05, just
aswedidin Chapter 6—but here, we're going to generate code for SWT, not Swing.

Figure 7-5. Designing an SWT application with V4ALL
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After creating the new V4ALL editor, add abutton and alabel to the new window, change the caption of the button
to Click Me, and clear the caption of the label. Next, drag amethod to the whiteboard, and name that method
processEvent as you seein Figure 7-5. Connect that method to the button and, using the properties view aswe did in
Chapter 6, connect the processEvent method to the button's Action Performed event.

To generate the code for an SWT application, start by adding swt.jar to the build path, and select the Code
Generation=—> Generate Code for SWT menu item, creating Gui_1.java. In that file, Eclipse may have marked two
Imports as never used, o remove those two imports:

i mport org.eclipse.swt.*;

i mport org.eclipse.sw.graphics.*;
i mport org.eclipse.sw.w dgets.*;

i mport org.eclipse.sw.custom *;
i mport org.eclipse.sw.layout.*;

Then add the code to the processEvent method to set the text in the [abdl to "No worries.” when the user clicksthe
button:

public void processEvent ( ){
/'l user code begin {1} Swi ng

/] user code end
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Chapter 8. SWT: Menus, Toolbars, Sliders, Trees,
and Dialogs

SWT supports many more widgets than we had a chance to work with in the previous chapter, and well get the
details on anumber of the most central SWT controls here: menus, toolbars, diders, trees, and custom diaogs.

ﬁ FREW -: < Day Day Up > F MEMT ‘t
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8.1 Working with Menus

Asyou'd expect, SWT supports menus, asany GUI builder should. The process of creating and supporting menusin
your SWT applicationsis not necessarily easy, but it's not unduly difficult. To make thiswork in an example, were
going to creste amenu system with a File menu and a Help menu and react to various menu sdections, displaying text
in alabd to match the sdlected items.

To create amenu system in SWT, you create aMenu object, corresponding to the top level of the menu system. As
with al the SWT controls, you can see the dlowed styles back in Table 7-1; here are the possible styles for menus:

SWT.BAR

Sets menu bar behavior
SWT.DROP_DOWN
Creates adrop-down menu
SWT.POP UP

Crestes a pop-up menu

SWT.NO_RADIO_GROUP

Prevents the use of radio groups
SWT.LEFT _TO RIGHT
Sets|eft-to-right orientation

SWT.RIGHT TO_LEFT

Setsright-to-left orientation

The File and Help menus are Menultem objects associated with the Menu object, and here are the possible stylesfor
menuitems

SWT.CHECK

Creates a checkbox
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8.2 Working with Toolbars

SWT aso supportstoolbars, using the Toolbar class. To create atoolbar, you just associate the toolbar with the shell
you'reworking with and set its style:

SWT.BORDER

Crestes atoolbar with a border
SWT.FLAT

Creates aflat toolbar
SWT.WRAP

Creates awrappabl e toolbar
SWT.RIGHT
Alignsthetoolbar on theright

SWT.SHADOW_OUT

Adds a shadow to the tool bar

SWT.HORIZONTAL

Crestes a horizonta toolbar

SWT.VERTICAL

Crestesavertica toolbar

Here'show well create a new toolbar (the constant SWT.NONE indicates we're not setting a custom style):

Tool Bar tool bar = new Tool Bar (shel |, SW. NONE) ;

Eachitemin thetoolbar isaToolltem object, and well create four push buttonsin an example next, using the
SWT.PUSH style and the Toolltem class. Here are the possible stylesfor tool items:
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8.3 Working with Sliders

Another handy SWT control isthe dider, which letsthe user select a vaue from a continuous numeric range. Sliders
are easy to use; this next example will recover adider's new position when the user movesthe dider's thumb (also
caled the dider's scrollbox). Here are the styles you can use when creating diders:

SWT.BORDER

Adds a border
SWT.HORIZONTAL
Creates a horizonta dider
SWT.VERTICAL
Createsavertica dider

Well add aprompt to the user in alabel ("Movethe dider"), ahorizonta dider using the style SWT.HORIZONTAL
(use SWT.VERTICAL to create avertica dider instead), and atext control to display the new position of the dider:
final Label |abel = new Label (shell, SW.NONE);

| abel . set Text ("Move the slider");

| abel . set Bounds(0, 20, 150, 15);

final Slider slider = new Slider(shell, SW.HOR ZONTAL) ;

sl i der. set Bounds(0, 40, 200, 20);

final Text text = new Text(shell, SW. BORDER);

t ext.set Bounds(0, 100, 200, 25);

That adds the dider; the next step isto handle user actions. Siders support anumber of events, each of whichis
given by an SWT congtant:

SWT.ARROW_DOWN

The down/right arrow button was clicked.

SWT.ARROW_UP
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8.4 Working with Trees

Trees are another standard SWT eement; you use the Tree class to create trees and the Treeltem class to add nodes
to thetree. Here are the possible SWT stylesfor trees:.

SWT.BORDER

Adds a border
SWT.H_SCROLL

Adds a horizontal scrollbar
SWT.V_SCROLL
Addsavertica scrollbar
SWT.SINGLE

Supports single sdlections
SWT.MULTI

Supports multiple sdlections
SWT.CHECK

Supports checkboxes

In thisexample, welll create anew tree with aborder:
final Tree tree = new Tree(shell, SW.BORDER)

tree.set Si ze(290, 290);

shel | . set Si ze( 300, 300);

To add nodesto the tree, use the Treeltem class, passing the tree object to the Treeltem constructor. In this
example, well add five top-levd itemsto the tree:
final Tree tree = new Tree(shell, SW.BORDER)

tree.set Si ze(290, 290);
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8.5 Working with Dialogs

Asour find SWT example, well take alook at creating new SWT didogs and recovering data that the user entered
inthem. SWT comeswith anumber of prebuilt dialog classes, such asthe FileDiaog and DirectoryDiaog classes,
but in this example we're going to create our own custom diadog. Well display a custom diaog with the message
"OK to proceed?' dong with OK and Cancel buttons and determine which button the user clicked.

In the main gpplication shell, well display abutton named opener that the user can click to display thedialog, and a
text control to display the selection the user made:
final Button opener = new Button(shell, SW.PUSH);

opener.set Text ("Click M");

opener . set Bounds(20, 20, 50, 25);

final Text text = new Text(shell, SW.SHADOWIN);

t ext. set Bounds(80, 20, 100, 25);

Thedidog will aso bea Shell object. Here are the styles you can use:
SWT.APPLICATION_MODAL
Makes adiaog box gpplication modal
SWT.BORDER

Adds aborder

SWT.H_SCROLL

Adds ahorizontal scrollbar
SWT.V_SCROLL

Addsavertica scrollbar
SWT.CLOSE

Adds aclose button

QNT DIAI OG TRIM
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8.6 Opening Internet Explorer in anSWT Window

Asyou can see, SWT isdedicated to covering the bases when it comesto GUI development, giving you the controls
you'd expect to find in standard GUIs. That also means SWT work can be pretty pedestrian, as you stock your GUI
with standard controls like diders, text controls, and so on. So well end the SWT discussion with an SWT example
that's cooler than most—in this case, we'll see how to open Internet Explorer insde an SWT window and browse to
aURL of our selection.

For example, the user may want to search for information on the Internet, in which case you could open asearch
engine. In our example, well assume the user needs some good computer books, so well browseto the site
http:/mww.oreilly.com.

In this new project, Ch08_06, well use Object Linking and Embedding (OLE) to open Internet Explorer inan SWT
window, which meansthis example will be Windows-only. Unfortunately, there is no counterpart in Linux or Mac
OS X—yet. Still, it'sworth looking at how thisworksin Windows becauseit'simpressive.

% 4. Ontheother hand, browser widgets will be coming built-into SWT in Eclipse 3.0—see
0% thediscussionin Chapter 13.

Towork with OLE, you import the org.eclipse.swt.olewin32.* packages and create an SWT OleControl Site object
in the main method:

package org. ecli psebook. ch08;

i mport org.eclipse.sw.*;
i mport org.eclipse.sw.layout.*;
i mport org.eclipse.sw.w dgets.*;

i mport org.eclipse.sw.ole.wn32.*;

public class Ch08 06 {

public static void main(String[] args) {

final Display display = new Display( );

Shel | shell = new Shell (display);

shel | . set Si ze( 600, 400);

shel | . set Layout (new Fil | Layout ( ));


http://www.oreilly.com
http://www.oreilly.com
http://www.oreilly.com
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Chapter 9. Web Development

Java has arrived on the Web with a vengeance in the form of JavaServer Pages (JSP) and servlets, and well take a
look at how to create these using Eclipsein this chapter. To do that, were going to use the Tomcat web server,
which isthe Sun Microsystems reference implementation for both JSP and servlets—and it's free for the downloading.

*+ 4. Eventhough we're going to use Tomcat in this chapter, the Java code we write and the

¥ XML fileswe edit are not Tomcat-specific. JSP and servlets both must adhere to their
respective specifications, which means you can use what we develop here with other
JSP/serviet web containers.

< Day Day Up > [ nexTep |
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9.1 Ingtalling and Testing Tomcat

Y ou can get the Tomcat web server at http://jakarta.apache.org/tomcat/; the current release version as of thiswriting
is4.1.29. Downloading and ingtalling Tomcat isn't hard—just unzip or untar it, which creates this directory structure:

jakarta-tontat-4.1.29

| _ _bin Bi nary executable files

| _ _conmmon Cl asses available to internal classes and web apps
[ | _ _classes Common Java cl asses

[ | _ _endorsed Endorsed Java cl asses

| | _ _lib Comon Java classes in Java Archive (JAR) format
| _ _conf Configuration files (such as passwords)

| _ _logs The server's log files

| _ _server Internal Tontat classes

| _ _shared Shared files

| _ _tenp Tenporary files

| _ _webapps Directory for Web applications

| _ _work Scratch directory for holding tenmporary files

For web developers, the most important directory here isthe webapps directory, which iswhere you sorefilesto
make them accessible to client browsers. We're going to see that directory at work throughouit this chapter.

Aswe develop our web applications, we're going to start by running Tomcat outside Eclipse; later in this chapter,
well take alook at how to launch it while working inside Eclipse. Our first god isto get Tomcat working. Before
running Tomcat from the command line, you must st these two environment variables:

JAVA_HOME

Set to theingtdlation directory of Java, the parent directory of the Java bin directory. For example, thismight be
C:\jdk1.4 in Windows.

CATALINA_HOME

Set to the ingtallation directory of Tomcat, the parent directory of the Tomcat bin directory. For example, this might

be /usr/local/jakartatomcat-4.1.29 in Linux.

Y ou can set these environment variables from the command prompt asin thisexample: set
JAVA_HOME=C:\jdk1.4. (In the Unix tcsh shell, use setenv instead.) On most operating systems, you can aso set
environment variablesin amore permanent way using control panel dialogs or by setting configurations.

*+ 4. Youcanfind good ingtructions on setting environment variablesfor al operating systems

wh
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9.2 Creating a JSP

The web server isrunning and now it'stimeto put it to use. At itsSsmplest, you can use Eclipse to write JSPfiles,
which don't require compilation. Thesefiles can enclose Java code in scriptlet, declaration, and expresson elements.
The most generd of these are scriptlets, which can enclose multiline Java code. Scriptlets are enclosed with the

markup <% and %>, as you can seein Example 9-1. Y ou can use the out object's println method to send text back
to the browser; in this case, were smply sending the text "Using JSP* back to the browser in this JSP.

Example 9-1. A sample JSP
<HTM_>

<HEAD>

<TlI TLE>A Wb Page</ Tl TLE>

</ HEAD>

<BODY>

<HL1>Wor ki ng Wth JSP</H1>

<% out.println("Using JSP"); %
</ BODY>

</ HTM.>

An essy way to createthis ISP fileisjust to enter it into Eclipse, asyou can seein Figure 9-2, where we've created a

new project, Ch09_01, and anew file, Ch09_01.jsp, to hold the JSP code. There's no syntax checking going on
here; Eclipseisjust using its standard default editor.

Y

% 4.  Ifyoudowant to check syntax of JSP documents, give the free XML editor XML Buddy
¥ atry (availableat http:/Mmww.xmlbuddy.com).

Figure 9-2. Entering JSP code
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9.3 Creating a Servlet

JSPswereintroduced to make Javaweb programming more appealing for the novice, letting you mix HTML and
Java code. JSPs are actually based on Java servlets (they're trandated into servlets before being run), which are pure
Java code, and which we're going to focus on for the most part in this chapter. Y ou can see an example servlet in

Example 9-2.

Example 9-2. A sample servlet
i mport java.io.*;

i mport javax.servlet.*;

i mport javax.servlet.http.*;

public class ch09 02 extends HttpServl et
{
public void doGet (HttpServl et Request request,
Ht t pSer vl et Response response)

throws | CException, ServletException

response. set Content Type("text/htm");

PrintWiter out = response.getWiter( );

out.println("<HTM.>");

out. println("<HEAD>");
out.println("<TITLE>");
out.println("A Servlet Exanple");
out.println("</TITLE>");

out. println("</HEAD>");

out. println("<BODY>");
out.println("<HL>");
out.println("Wrking Wth Servlets");
out.println("</HL>");
out.println("Using servlets");
out. println("</BODY>");

out.println("</HTM>");
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9.4 Creating a Servlet in Place

The code we're devel oping needs to bein the Tomcat directories to run, and storing the compiled code we generate
there is no problem with Eclipse. To see how thisworks, creste anew project, Ch09_03. Enter the name of the
project in the New Java Project dialog and click Next to bring up the second pane of thisdiaog. To set the default
output folder for compiled code, click the Browse button next to the Default output folder box to open the Folder
Sdlection diaog. Click the Create new folder button, and click the Advanced button in the New Folder dialog. Now
sdlect the Link to folder in the filesystem checkbox, and click the Browse button. Browse to the
jakarta-tomcat-4.1.29\webapps\ChO9\WEB-INF\classes directory—the root directory for compiled serviet
code—and click OK, bringing up the New Folder didog again. In that folder, give this new folder the name output,
asyou seein Figure 9-5, and click OK.

Figure 9-5. Creating a new output folder
x|

Foldar name: | output

<< Advanced

[¥ Link to folder in the File system

[c:'I,tu:urr-:at'l,|ak,arta-t|:m|:at-4.1.Eg'wehapd Browese, .. | '-'arlatllas...|

QK | Cancel |

Setting up the output folder thisway meansthat the code we compile will automatically be placed in the classesfolder
(or, inour case, in the classes\org\eclipsebook\ch09 folder, following the package name we're using). Now create a
new class, Ch09_03, and enter the code for the servlet in Example 9-4 init.

Example 9-4. A new servlet
i mport java.io.*;

i mport javax.servlet.*;

i mport javax.servlet.http.*;

public class ch09 03 extends HttpServl et
{
public void doGet (HttpServl et Request request,
Ht t pSer vl et Response response)

throws | CException, ServletException

response. set Content Type("text/htm");

PrintWiter out = response.getWiter( );

out.println("<HTM.>");

out. println("<HEAD>");
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9.5 Connecting to a JavaBean

JSPfiles are able to connect to compiled Java code using JavaBeans, and devel oping those gpplications are no
problem now that you know how to use linked folders. Here's an example, the Ch09_04 project. In this case, welll
use the bean in Example 9-6, which supports a property named msg that returns the message "No worries!"

Example 9-6. A JavaBean
package org. ecli psebook. ch09;

public class Ch09_04 {

private String nmessage = "No worries!";

public void set Message(String nsg)

{

t hi s. message = nsg;

public String get Message( )

{

return this. message;

public Ch09_04( )

}

This code's output, Ch09_04.class (note that you don't need serviet.jar in the build path here), goesinto the
webapps\ChO9\WEB-INF\classes directory, so use that directory asthe output directory. After entering the code,
compile the project to create Ch09_04.class.

In JSP, you can connect to the bean code in avariety of ways, including instantiating an object of the Ch09_04 class
using Javain a JSP scriptlet. The recommended way of doing things, however, isto use the JSP jsp:useBean element
to create a JavaBean object. Then use the jp:getProperty e ement to get the value of abean property, and use the
JSP:setProperty element to set abean property's value. Y ou can see how thisworksin Example 9-7, where were
reading the current property of the bean's msg property, setting it to anew value, and reading that new value.

Example 9-7. Connecting to a JavaBean
<HTM_>

<HEAD>
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9.6 Using the Sysdeo Tomcat Plug-in

The Sysdeo plug-in lets you start and stop Tomcat from inside Eclipse, and welll take alook at using that plug-in
here. Y ou can download this plug-in for free from http:/Amww.sysdeo.com/eclipseftomcatPlugin.html . After
expanding it in the plugins directory, activateit by sdlecting Window=> Customize Perspective, opening the Other
node, and selecting the Tomcet item, asyou seein Figure 9-9.

Figure 9-9. Activating theTorpcaI plug-in
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This adds a Tomcat menu to Eclipse (shown in Figure 9-10) and adds three Tomcat buttons to the Eclipse toolbar
that you can see under the Navigate menu; these buttons start, stop, and restart Tomcat.

Figure 9-10. New Tomcat buttonsin the toolbar
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To connect the Tomcat plug-in to the version of Tomcat you're using, select Window=> Preferences and click the
Tomcat node, asyou seein Figure 9-11.

Figure 9-11. Connecting the Tomcat pluo-in to Tomcat


http://www.sysdeo.com/eclipse/tomcatPlugin.html
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9.7 Deploying Web Applications

Thelast topic welll take alook at in this chapter isal about deploying web applications. This processis easy
enough—all you've got to do is create a compressed Web Archive (WAR) file of your gpplication and drop it into
the Tomcat webapps directory. The next time Tomcat is restarted, it'll expand that WAR file automaticaly, deploying
the gpplication.

Asan example, we're going to deploy the serviet you seein Example 9-11. To makethe WAR file cregtion easier,
create this new project, Ch09_07, in itsown folder, Ch09_07, in the webapps directory. Make this project a
standard Java project (not a Tomcat project). Be sure you give the Ch09_07 folder its own WEB-INF directory
with the subdirectories classes and lib, and make the classes folder the output folder for the project. Now create
Ch09_07.javaaswe have before, and, after entering the servlet's code into Ch09_07.java, build the project.

Example 9-11. A servlet to deploy
package org. ecli psebook. ch09;

i mport javax.servlet.http. HtpServlet;

i mport java.io.*;
i mport javax.servlet.*;

i mport javax.servlet.http.*;

public class Ch09_07 extends HttpServlet {
public void doGet (HttpServl et Request request,
Ht t pSer vl et Response response)

throws | CException, ServletException

response. set Cont ent Type("text/htm ");

PrintWiter out = response.getWiter( );

out.println("<HTM.>");
out. println("<HEAD>");
out.println("<TITLE>");
out.println("A Wb Page");
out.println("</TITLE>");
out. println("</HEAD>");

out. println("<BODY>");
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Chapter 10. Developing Struts Applicationswith
Eclipse

In this chapter were going to take alook at using Eclipse to write Struts-based web applications. Thisisgoing to
give us experience not only using Struts, but also creating large-sca e web applications, including handling build
dependencies (where onefile needs to be built before another), avoiding deleting files in the output folders when
doing afull build (deleting dl filesin the output folder is called " scrubbing,” which Eclipse does by default—and
scrubbing a Struts application would delete needed files), organizing your source codefilesinto afolder after the
project has aready been created, and other issues. We're aso going to take alook at a popular Struts plug-in, Easy
Struts, to help create Struts applicationsin Eclipse.

Although were going to discuss Strutsin overview here, well assumethat if you want to follow the programming in
detail, you dready have some experience with Struts—in this book, our focusis on Eclipse, not Struts.

Strutsis built on Modd-View-Controller (MV C) architecture that has become popular in servlet/JSP programming.
The origina servlet/JSP programming architecture (sometimes called Mode 1) was somewhat ad-hoc, using serviets,
JSPs, and beansin away that was completely up to the programmer. Since that time, web applications have become
more large-scale, and the MV C architecture (sometimes called Model 2) has been adopted. In MV C programming,
the view (often a JSP) handles the visud interface with the user, the moddl (often a JavaBean) handles the interna
logic of the application, and the controller (often a servlet) handles the overal communication between the view and
the model aswell asforwarding user regests as needed to other code.

In Struts terminology, the view is constructed using forms and the controller with actions. The modd is often
implemented with form beans.
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10.1 Strutsand Eclipse

Well gart by taking alook at the Struts example were going to create using Eclipse, using the latest version of
Tomcat available (Version 4.1.29 as of thiswriting), and the latest version of Struts (Version 1.1). When you
navigate to the opening JSP, http://localhost:8080/Ch10_01/Ch10_01.jsp, you'll see a menu with anumber of

HTML controls, as gppearsin Figure 10-1.

Figure 10-1. The opening view of the Struts application
“icrosolt Internet Explore B =0 EI
File Edt ‘View Favorkes Tools Help “
woack » = » 0} 2] A | Qseach [EiFavortes [hredis o f 54 o =]
Address ] http: {flocahost:A080/Ch10_01/Ch10_01.jsp x| @0 | Lrks
[
1
Here's the menu...
Items: Type:
¥ Sausage Sandwich *|
¥ Cheese
™ Pepperani
™ Mentballs
¥ Feppers
“Your email: |hungr5-@3tarpuwder Com
Place your order I
zl
& Done i=F Local intranet

The user can order apizzaor sandwich using the controls here and can aso include his email address. Clicking the
"Place your order" button sends the data in the form to an underlying bean and to the gpplication’s controller servi€t,
which displays asummary of the order, asyou seein Figure 10-2.

Although these results ook pretty smple, that's not to say that the implementation of this gpplication iseasy. Strutsis
not alightwelght framework; to create this example, you use thesefiles, arranged in the Tomcat webapps/Ch10 01

directory:
webapps

I
| _ _Chio_ 01
| Chl1l0 _01.jsp [View Starting form
| Ch10_05.jsp [View. Sunmary fornj
|
| VEB-INF
| struts-config.xm [Struts Configuration File]
| Chl10.tld [Custom Tag Definitions]
| Struts TLD files [Struts Tag Definitions]

| web. xml [ Application Descriptor File]


http://jakarta.apache.org/struts/
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10.2 Creating the View

Thefirg filethat the user navigatestoistheview file Ch10_01.jsp. Inthisfile, we use various custom Struts tagsto
implement the display you seein Example 10-1. For example, the <html:form> tag creates a Struts-enabled form that
can display controls, asyou seein Example 10-1; were setting the form's action attribute to the name welll givethe
controller, Ch10_04.do, so when the user clicks the Submit button (with the caption "Place your order"), the datain
the form will be forwarded to the controller.

Example 10-1. A sample JSP
<%@ page content Type="text/htnl ;charset=UTF-8" | anguage="java" %

<v@taglib uri="/WEB-INF/struts-bean.tld" prefix="bean" %

<v@taglib uri="/WEB-INF/struts-htm .tld" prefix="htm" %

<v@taglib uri="/WEB-INF/struts-logic.tld" prefix="logic" %

<v@taglib uri

"/ Ch10" prefix="Chl10" %

<HTM.>
<HEAD>
<TlI TLE>Here's the nenu...</ Tl TLE>

</ HEAD>

<BCODY>
<Hl>Here's the menu...</Hl>
<htm :errors/>
<Ch10: type/ >

<Ch10:itens/>

<htm : form acti on="Ch10_04. do" >
<TABLE>
<TR>
<TD ALI G\N="LEFT" VALI G\="TOP" >

<bean: nessage key="itens"/>

<BR>

<logic:iterate id="itensl" nane="itens">

<htm : mul ti box property="itens">
<% itensl %

</htm :nul tibox>
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10.3 Creating the Controller

Weve st things up in the view so the datain the HTML controlsis sent to Ch10_04.do. That'sthe controller, or
action sarviet, in our gpplication. WEIl connect the extension .do to the action servlet for the gpplication in web.xml .
Y ou can see how that's done in web.xml in Example 10-5, using the <servlet> and <servlet-mapping> € ements,
much aswe did in the previous chapter.

Example 10-5. web.xml
<?xm version="1.0" encodi ng="1S0O 8859-1"7?>

<! DOCTYPE web- app
PUBLIC "-//Sun M crosystens, Inc.//DTD Wb Application 2.2//EN'

"http://java.sun.contj2ee/ dtds/ web-app_2_2.dtd">

<web- app>

<di spl ay- nane>Struts Exanpl e Applicati on</di spl ay- name>

<l-- Action Servlet Configuration -->
<servl| et >
<servl et - name>acti on</ servl et - nane>
<servl et -cl ass>org. apache. struts. acti on. Acti onServl et</servl et-class>
<i nit-paran
<par am name>appl i cati on</ par am nanme>
<par am val ue>Appl i cati onResour ces</ param val ue>
</init-parane
<l oad- on- st art up>2</1 oad- on-startup>

</servlet>

<l-- Action Servlet Mpping -->
<servl et - mappi ng>
<servl et - nane>act i on</ servl et - name>
<url-pattern>*.do</url-pattern>

</ servl et - mappi ng>

<taglib>

<taalib-uri> Chl0</taalib-uri>
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10.4 Creating the Model

Were dmost done with the code for the project; the fina two code files are the summary page that displays the data
the user entered, Ch10_05.jsp, and the bean that acts as the modd and stores the data the user entered,
Ch10_06.java. Inthe summary page, Ch10 05.jsp, we use the data passed on to us in a bean object and various
Strutstagsto display that data, asyou seein Example 10-9. Thisfile goesinto the deployment directory, the same as
theorigind view, Ch10_01.jsp.

Example 10-9. The JSP to display order information
<U@taglib uri="/WEB-INF/struts-bean.tld" prefix="bean" %

<v@taglib uri="/WEB-INF/struts-htm .tld" prefix="htm" %

<v@taglib uri

"/WEB- I NF/struts-logic.tld" prefix="logic" %

<HTM_>
<HEAD>
<TI TLE>Here is what you ordered...</TITLE>
</ HEAD>
<BCODY>
<Hl>Here is what you ordered...</Hl>
<bean: nessage key="type"/>
<bean: wite nane="Chl0_06" property="type"/>
<BR>
<BR>
<bean: nessage key="itens"/>
<BR>
<logic:iterate id="itenmsl" name="Ch10_06" property="itens">
<% itensl %
<BR>
</logic:iterate>
<BR>
<bean: nessage key="emmil"/>
<bean: wite nane="Chl0_06" property="emil"/>
<BR>
</ BODY>

</ HTM.>
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10.5 Using the Easy Struts Plug-in

The Easy Struts plug-inisavailable for free from http://sourceforge.net/projects/easystruts. This plug-in adds Struts
support to a project and has anumber of code-generation wizards that |et you create actions, forms, and so on.

To usethisplug-in, Easy Struts recommends that you Start by creating a Tomcat project using the Sysdeo Tomcat
plug-in welooked at in Chapter 9 (which meansthat welll use an older version of Tomcat in thisexample, aswedid
when using the Tomcat plug-in in the previous chapter). Cal this Tomcat project Ch10 02.

Towork with Easy Struts, you start by configuring the plug-in. Select Window=> Preferences, then select the Easy
Strutsitem and the Struts 1.1 tab. Add the Struts JAR filesand TLD files so the plug-in knows whereto find them,
asyou seein Figure 10-5. Accept the other defaults by clicking OK.

Figure 10-5. Configuring the Easy Strutsplug-in
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To add Struts support to the Ch10_02 project, right-click that project and select New=—> Other, then sdlect the
Easy Strutsitemin theleft list and Add Easy Struts support in the right list, as shown in Figure 10-6.

Figure 10-6. Adding EasyStr utssupport
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Chapter 11. Developing a Plug-in: The Plug-in
Development Environment, Manifests, and
Extension Points

In this chapter and the next, were going to start modifying Eclipseitself. So far, weve been using it asweve
downloaded it, adding afew prebuilt plug-ins as needed. Now we're going to start creating our own plug-ins. Eclipse
was built as an extensible IDE, and were going to extend it.

Asyou know, plug-ins are stored in foldersin the plugins directory, and that's where the ones we create will go.
Thesefolderstypicaly have nameslike org.eclipse.swt.win32_2.1.1 or org.junit_3.8.1, where the folder nameisthe
plug-in name, followed with an underscore and a verson number. When Eclipseloads a plug-in that has severa
foldersin the plugins directory, it checks the version number in order to load only the most recent version.

Y oull typicaly find thefollowing filesin every plug-in'sfolder:

* jar

Javacode for the plug-in

about.html

Displayed when the user asksfor info about the plug-in

plugin.properties

Holds string data used by plugin.xml

pluginxm

Pug-in manifest that describes the plug-in to Eclipse
lib
Holds additiond JAR files

icons
Directory for icons (GIF format is standard)
Well seethese variousfiles aswe deveop plug-ins, but well start with the minimum needed. The plugin.xml fileis

the plug-in manifest, which tells Eclipse about the plug-in. In fact, that's the only file you redlly need to creste aplug-in
asfar as Eclipseis concerned.
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11.1 All You Really Need I s plugin.xmi

Cregting avery smple plug-inis easy enough—al you need isaworking plugin.xml. To show how thisworks, you
can use atext editor to create anew plug-in manifest, plugin.xml, for afictiona plug-in named org.eclipsebook fird.

Inthis case, well set the plug-in's name, 1D, version number, and the name of its provider likethis:

<?xm version="1.0" encodi ng="UTF-8"?>
<pl ugi n
i d="org. eclipsebook.first"
name="First Plug-in"
version="1.0.0"

provi der - name="St eve" >

</ pl ugi n>

Just store plugin.xml in plugins\org.eclipsebook.first_1.0.0 and restart Eclipse. Y ou can find the new plug-inin the
plug-in registry, which iswhere Eclipse holds data about al current plug-ins. To seethat data, select Help=—> About
Eclipse Platform and click the Plug-in Details button, opening the About Eclipse Platform Plug-insdiaog you seein

Figure 11-1.

Figure11-1. Theplug-in registry

E

Prowider | Plug-in Mama | Wersaon | Pug-in 14 |:|
Eclipse.org Java Development Tools LI Z.1.1 org.ecipse.ji..
Edipse.org 101 Debug Model 2.1.0 org.ecipse.j...
Ecliprss org 101 Debug U 2.1.1 org.ecipse....
Ecligrs=.0rg JFace z.1.1 org.ecipse. ...
Edipse.org JFace Text 2.1.0 org.ecipse.if.
Edlipss.org Junik Testing Framevark ER-N oig. junic
Eclipse.org Phlug-in Devalopment Core z1.0 org.ecipse.p...
Eclipse.org Plug-in Development Ervironment Build ... 2,10 org.ecipse.p...
Eddipse.org Plug-in Developrment Enwvironment Runtime 2.1.0 org.ecipse.p...
Eilipres .org PhugHn Development LT .10 org.ecipse.p...
Eclipse.org Search Support 2.1.1 org.ecipse.s..,
Edipss.org Standard Widget Toolkit 2.1.1 org.ecipse.swk
Edlipss.org Team Support Core 2.1.1 org.ecipse.t...
Eliprss.org Team Suppart UT 2.1.0 org.ecipse.t...
Elipse.org Text 2.1.0 orQ.ecipse. text
Edlipes= .org Text Editor Frameswork 2.1.0 org.ecipse.u...
Elipezs .org Tomncalk Wirappes 4,0.6.1 org.ecipse.t.,.
Eclipse .org WRALL Phag-in 2.1.1.9 org.ecipse.y..,
Edips=s.org Wiews 2,1.0 org.ecipse.u,..
Ecligrs= org ‘Warkbanch 2.1.1 org.ecipse.u,..
Eclipss .org werces Based WML Parser 40,13 org.apache. ..

| FistFlugein . Jioo0 | ]

Tamcat Flugin 2.1.1 com.sysdeo.... ™|

[ o ]

Y ou can seethe new, fictiond plug-inin the registry, near the bottom.

oA

ut o

iy If an Eclipse project has a plug-in manifes, it's considered a plug-in project.

That'sanice exercise but it doesn't go very far in extending Eclipse. Developing ared plug-in involves cresting

i ilfinlafilae il idinAa il acada filae Tha ~ranA nancicthatl EAlirnea hac i iy inwn—2ardle A halm sy 1 1 ~1 ik
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11.2 Using the Plug-in Development Environment

The Eclipse platform is dready a conglomeration of over ahundred plug-ins, and they build on each other using
extension points. An extension point lets one plug-in build on what another plug-in exports. In this chapter, were
going to use extension points to add new menus, buttons, and so on to Eclipsein aplug-in.

*+ 4. Plug-inscan only make use of classes exported by other plug-ins, which makes extension

U points especidly important. For example, to let aplug-in make use of prebuilt Java code,
you can wrap JAR filesingde plug-insand let other plug-ins depend on it. Much support
for custom plug-insisaready built into severa stlandard plug-insthat come with Eclipse.

Using the Eclipse Plug-in Development Environment (PDE), you can build plug-insthat will build on the sandard
extension points available. Here are the types of plug-in projectsthat the PDE will create for you:

Plug-in projects

A standard plug-in

Fragment projects

An add-on or addition to aplug-in (sometimes used for internationalization)
Feature projects

Projects that contain one or more plug-ins

Update site projects

Web stethat can automaticdly ingal features

The PDE has anumber of built-in Wizards, and were going to make use of that support in our next example. This
examplewill create asmple plug-in that supports both amenu item and a button in the toolbar. To create the plug-in
project, select File=* New= Project. Sdlect Plug-in Development in the left box of the New Project didog and
Pug-in Project in the right box, as shown in Figure 11-2. Then click Next.

Figure 11-2. Creating a plug-in project
x|

Select

Creaba a Plug-in Projact ﬁ\
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11.3 Using the Run-time Wor kbench

At this point, you could create Ch11l Ol.jar, and ingdl that JAR file, plugin.xml, and so onin the plugins directory
and you'd be ready to go—the new plug-in would support amenu item and atoolbar button. But for testing
purposes, Eclipse offers a shortcut: the Run-time Workbench. Thisisaworkbench that you can launch from Eclipse
and usetotest plug-ins.

To run the Run-time Workbench, select the plug-in project in the Package Explorer, select Run=—=> Run, open the
Run-time Workbench node in the left box, and select the Run-time Workbench item under that node, as you can see
in Figure 11-8. Then sdlect the JRE you want to use when working with the Run-time Workbench (you don't need to
dothisstepif you have an ingtdled JRE you've named JRE2, which iswhat the Run-time Workbench seaches for by
default). Then click Run. (The next time, you can smply sdect Run—> Run As— Run-time Workbench.)

Figure 11-8. Setting a launch configuration for the Run-time Workbench
O =

Creake, manage, and run configurations E

Conligr ationg: Mlame: |n.n-n-nx‘m-|~r¢mh
fJ Maintgn A
#1 New_corfigursto
74 Mew_configuratio U9 Argmnts |":'; Flug-ins snd Fragmants Tracing | Sourcn | B Cl:mm:rll

20 Miw_con gusalio
T Mew_gordigimato

FJ Mew_configursbn j Eetn
4 New_configursbo I Chaar wanr kapaca ot a fsf nom anehing

#J New_corfigursto F

§J New_cordiguratio

. Mere_cont guratio FE iZrah. 4.0 01 - Standaed YM

F1 New_condiguratio

F1 New_conGimstn WM Erguments |

1 New_configimsto
fi New_configurato
fJ New_cordiguratio Agplcation name: |mq.e~:bs-e.l.:..-orrb-er-ch
%1 Fanel BosLayu

S gy A W S splsah serman
Jir ChiE_01 Test
Jir I 01 Tes (1)

- i Fumrtme Workbench
& Rur-bme wndtbell

1 | &
Mew | Dol | | |

Program srgumenk=: |05 WIRIZ W5 W3 -arTh 085 -nlen_LIS

Ragtons Dafaks

This starts the Run-time Workbench, but were not done yet. To see the results of this plug-in, select Window—
Customize Perspective=> Other and select the checkbox for the Sample Action Set item, which is defined by our
plug-in, and click OK. This adds the menu defined by the new plug-in, Sample Menu, to the menu bar and a button
with the Eclipseicon to the toolbar just under that menu, as you can seein the Run-time Workbench in Figure 11-9.

Figure 11-9. The Run-time Workbench

=10 x]
Fila Edt MNavigate Seanch Prodedt Tomcat Run  Samols Menu  Windos  Help
i - SRR R
oz’ U Mepvigabor - XK m b
: H Eclipse Platform
fhis page vl help Famibarize you with the Edipes Workhench. =
T et sharted, read e sscons bebow avd ik on e relsted rks

& Installed Features
Te find out more about the Feabres rstalled n your workbench, choose Help = Weloome
and gakatt this Feating o ara nhinestad in

i Perspectives, vicws and cditors
e Outing X # windiowy oontains ona or more perspectyes. A perspective consists of views {e.g. Mavigabo
An outdine ks not avallabla. and aditors For weorhing vwith youn resourCRs. =

Ll | ﬂ

o Taghs (D ibems] *ow x

¢
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11.4 Creating a Standard Plug-in

In this example, we're going to be responsible for creating our own plug-in. Like the previous example, thisplug-inis
going to have its own menu item and toolbar button, but thistime, we're going to do the legwork ourselves.

Start by sdlecting File=> New=> Project. Inthe New Project dialog, seect Plug-in Development and Plug-in
Project, and click Next. In the next pane, enter the new project's name, org.eclipsebook.ch11.Chll 02, and click
Next to open the Plug-in Project Structure pane. Click Next again to accept the defaullts.

In the Plug-in Code Generators pane, select the Default Plug-In Structure item as shown in Figure 11-11, and click
Next.

Figure 11-11. Setting the plug-in's code wizard

£ Mew Plug-in Project E: x|

Plug-in Code Generators

-
Select the wizard that wil generate the initial plug-in code I t-

" Create a blank plug-in project

f* Creste a plug-n project wsing & code generstion wizard

#vailable code genaration wazards

™ Custom plug-in wizard aenerates plug-n marifest (phogin. xmi)
2nd plug-n top-level Java cless, When
Finishied, thie wizard wil open phag-in

et Daf aulk Phog-In Structure

S Hela, ord marifest edbor, The plog-in will be ready
S Plug-in with @ muli-page editor o work, compile and run, but will contain
EnPlug-in with an edior N0 extensions.
2 Flug-in with a popup menu
-?‘FIUJ-I'I with a property page
S Plug-in with a view
ZPlug-in with perspective extensions
< Back W‘ | Cancel |

In the following pane, the Simple Plug-in Content pane shown in Figure 11-12, set the provider name—well use
Eclipse Book in this example. We won't need the convenience methods the wizard can generate for us, so desdlect
the checkboxesin the "Plug-in code generation options' box. Then click Finish.

Figure 11-12. Setting code options

I Default Plug-in Project Pt x|
Simple Plug-in Content
Enber the required data to generate iniisl plug-n Fles | E

Plug-nname: | Chll_02 Plugin

Version: [1.0.0

Provider Name: | Eclpse Baok

Class Name: | org.eclpsebook.chl1.Chi L _02.Chi L_02Phagin

W enerate code for the dass

Flug-in code gemeration options
[ Add defauk instancs acosss
[ add support for resource bundies
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Chapter 12. Developing a Plug-in: Creating
Editorsand Views

In this chapter, werre going to create custom editors and viewsin plug-ins. Plug-in development is a huge topic by
itself, and it can take dozens of filesto create acommercia plug-in. Fortunately, the Eclipse PDE comeswith a
number of wizardsthat will write up the plug-in's code framework for you, saving significant time. Well see how to
use those wizardsin this chapter, rewriting the code they generate to make the plug-in do what we want.
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12.1 Creating a M ulti-Page Editor

Thefirgt examplein this chapter is going to create amulti-page editor associated with the file extenson we're going to
gpecify: xyz. When the user double-clicks afile with that extension in the Package Explorer, Eclipse will use our

editor to open and edit it. That editor will have two tabs corresponding to itstwo pages—t

he default tab will display

the text contents of thefile, and the Sorted tab will display those contents sorted in alphabetical order. Y ou can
create fileswith the .xyz extenson using the New==> File menu item, but this plug-in exampleisaso going to have a

built-in wizard that will create .xyz filesfor the user and place default text in them.

12.1.1 Creating the Code

To create the code skeleton for this example, slect New=> Project, and in the New project dialog, select Plug-in
Deveopment in the left box, Plug-in Project in the right box, and click Next. Give the name of the project as
org.eclipsebook.ch12.Ch12_01 in the following pane, and click Next. Leave the defaults selected in the Plug-in

Project Structure pane to make this a Java project, and click Next again to bring up the Pi
pane shown in Figure 12-1.

Figure 12-1. Creating a plug-in with a multi-page editor
Cnewplagmproret
Plug-in Code Generators
Select the wizard that wil generate the initisl plug-in code

(™ Creste a blank plug-in project
{* Create a plug-n project wsing a code generation wizard

Bvailable code generation wizards

This wizard creates standard pheg-n e

directory struckure snd adds the Fallowing:

# Sample Multi-page Editor. This
remplabe creates a mukiqpage editor. Tt
wiarks on text files with the chosen
exbension, The edbor has thres pages:
Edit where vou enker text,
Properties that alows you to change
Fork: of the resuk and Preview that
shios sorbed words from the Edit
page using the Font set in Properties.
To open the edtor, chooss File, Mew
then Other... from the menu bar, In
the "Simple” category, choose ko
create 4 new file, Use anvy File name,

5™ Custom plug-in wizard

SR Default Plug-Tn Structure
:';_C.}He-ln. ‘wiiorid

el Flug-in with a muki-page edibor
S Plug-in with an editor
E¥Plug-in with a popup menu

S Plug-in with a property page
S Plug-n with a view

% PlugHin with perspective extensions

bt use the extension the editor i |
< Back I Mest = | | Cancel

gl

ug-in Code Generators

X

Sdlect the Plug-in with amulti-page editor item, asyou seein the figure, and click Next. In

thefollowing pane, set the

Provider nameto Eclipse Book and click Next again. In the next pane that appears, set the File Extensionsitem to
Xyz to asociate the plug-in with that extension, asyou seein Figure 12-2, and click Next again.

Figure 12-2. Configuring the plug-in‘seditor
' New plg-i project with a mult-age editor
Sample Multi-Page Editor
Choose thie aptions that wil be used bo generate the multi-page edtar,

X

=

Jzrva Package Name: | org.ecipsebook.chilz.Chl201.ediors

Editar Class Mame: | MuliFageEdior

Editor Contributor Class Mame: | MulkPageEdtorContribucce
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12.2 Creating a View

In the next example, we're going to use a plug-in to create anew view. Start by creating anew plug-in project named
org.eclipsebook.ch12.Ch12_02. In the Plug-in Code Generators pane, which you seein Figure 12-8, select the
"Plug-inwith aview" wizard and click Next.

Flgure 12-8. Creating a plug-in Wlth aview
]

Plug-in Code Generators

Select the wizard that wil generate the initial plug-in code @

" Create a blank plug-in progect

* Create a plug-in project using a code generation wizard

Available code generation wizards

™ Custan plug-in wizard This wizard crestes standard phag-n =

2% Defauk Fiug-In Struchure direchory structure and adds the folowing:

= Hela, Warkd ® Sample view. This tlemplate orestes

=g I d awarkbanch wiew, The view s

g PlugHn with 3 mult-page eabor contrbuted ta the warkbench by

S5 Plug-in with an editoe creating a category, The view can be

S Plug-in with 8 popup menu opened by selecting Window, Show

f‘\PI it & procest . Wiew and then Other... on the menu

po LI F'“F' ity p=g bar, The template offers several

et Plug-in with a view chaices induding pop-up meru support,

S Plug-in with perspective exbensions local tool bar, double-dlick, sorting and
Fitering. The view can be configured o
readt bo changes elsewihare in the
wiarkhench, =

Extensions Used _J

<Back [ Met> | i | cancel |

In the following pane, give Eclipse Book asthe provider's name and click Next again to bring up the Main View
Settings didog you seein Figure 12-9. In this pane, you set the name of the view and its category—well stick with
the defaults, which will make thisatable-based view (i.e., theitemsin the view will be displayed in atable control)
named Sample View in the category Sample Category. Click Next again to bring up thefina pane of thiswizard.

Flgure 12-9. Conflgurlng theV|ew
x|

Main Wiew Settings

Choose the way the new view wil b2 added ko the plug-in. E

Java Package Name: | org.eclipsabock.chl2,Chi 202, waws

ieve Class Mame: | Sampletiew

iiew Mame: | Sample Wiew

View Category Id: | org.ecipsabook.ch12.Chi20z

iew Category Mame: | Sampls Categord

Select Hhe viewer bype that should be hasted in the view:
{* Table viewer (can also be used For lists)

™ Tree vigwer

[+ add the view bo the resource perspective

<Back | Mest» | Fiish | Cancel |

Thelast pane, shown in Figure 12-10, lets you configure the view's actions, such as responding when the user
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12.3 Deploying a Plug-in

Eclipse makesit relatively smpleto create deployment packages for plug-ins. To deploy aplug-in, sdlect File—
Export, salecting the " Deployable plug-ins and fragments' item in the Export dialog, asyou seein Figure 12-15.

Figure 12-15. Deploying plug-ins
Eepot
Select

Export the selected plugeins andfor fragments in a form suitable for deploying in an Ecipse product @

X

Select an export destination:

S Deployable festures

¥ Deployable plug-ns and fragments
+— Fil sysbem

28R file

‘5}3 Javadac

% Team Project Sat

Frinfis

I Next = | | Cancel |

Click Next to open the "Deployable plug-ins and fragments’ pane you seein Figure 12-16. Y ou can deploy plug-ins
aseither .jar or .zp files, here, well deploy both plug-insin a.zip file. Enter the fully quaified name of the .zip fileto

creste—plugins.z p—in the File name box and select both plug-in projects from this chapter.

Figure 12-16. Creating a plug-in .zip file
E

Deplayable plug-ins and fragments m
Expart the selected prajects into & Farm suitsble For deploying in an Eclipse product

b k
Available Plug-ins and Fragments
[ == org.eclpsebock.chiz, Chi201 (1.0.0) Seleck Al
[ =0 org.acipsebock.chi 2. Ch1202 { 1.0.0) Daselact

2ot of 2 seleched,

Expart plug-ins and fragments inka;
(* a single daplovable ZIP file

Hlanama:|I::'|:||:u1,|:uln.|gr.s.zp || Browse.. |

[ Include source code
" indiidual 18R archives For the Update site

K

<Back | | Pinish | Cancel |

This packages both plug-ins (including a plugin.xml and a .jar filefor each) inthe pluginszip file. Unzipping thét file
in the Edlipse digtribution directory ingalsthe plug-ins—the two files for thefirgt plug-in will beingaledin
eclipse\plugins\org.eclipsebook.ch12.Ch1201 1.0.0, and thefilesfor the second plug-in will beingtaled in

eclipsé\plugins\org.eclipsebook.ch12.Ch1202_1.0.0.
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Chapter 13. Eclipse 3.0

Eclipse 3.0 ison theway, and well get alook at what's coming in this chapter. Asof thiswriting, 3.0isill in beta
verson.

7+ 1. Thischapter isgoing to use the most recent beta of Eclipse 3.0, milestone build 6. Eclipse

—4%  3.0isbeing designed to be as compatible as possible with Versions 2.0 and 2.1, and the
update team says, "Wewill provide a comprehensive Eclipse 3.0 Porting Guide that covers
all areas of breaking APl changes, and describes how to port existing 2.1 plug-insto 3.0."
Youll dso beabletoimport 2.0 and 2.1 projectsinto 3.0, but you'll get adialog saying
that the project needs to be modified and probably won't work with earlier versions after
that, so make sure you copy your projectsfirst.
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13.1 A Look at Eclipse 3.0

At thispoint, Eclipse 3.0 looks alot like Eclipse 2.1, asyou can seein Figure 13-1.

Figure 13-1. The current build of Eclipse 3.0

it x]
Fie Fob Madgate Search Projedt Run Window  Help
- ﬁ - o
G | oo Mavigator - = ||CE x
H Eclipse Platform

Thiz pags wal help Famianze you with the Edipss Workbench
Tis gk sbaeted, read the sectons bekow and dice on the relsbed lirks.

= Installed Features
Te find out mare sbout the Features retaled in your workbanch, chaass Help slcome
and sebect bhe feature wou ae nbenested in,

+ Perspectives, views and editors
& wrradione conlsrs ona e more perapechves, 8 perspectiee corsEls of v Jeg Mevipaio

B cugline ® and edibors for working with your resousces.
i cutdne |5 not svslable. The choetett huae at s Far laft o Hha sk sl s b nen nes neccnarfuee and mo =
€| | LI
7 Tasks (Dibeme) ¥ ox
v | 1 | Deseription | Resource | In Foider | Location |

Aswe're going to see, some new buttons, menu choices, and views have gppeared, but fundamentally, Eclipse 2.0
userswill have no difficulty dipping right into thisnew verson of Eclipse.

B

On the other hand, the Eclipse team has been experimenting with the ook of views,
editors, and perspectivesin Eclipse 3.0, and there's no guarantee that Eclipse 3.0 will keep

looking like Figure 13-1.

Some of the changes the Eclipse team is contemplating include rounding view tabsinstead
of the square ones currently in use, only presenting asingle editor tab at once instead of
stacking them (you can reach other editor tabs with arrow buttons), and displaying icons
for perspectives at top right, not at |eft.
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13.2 Creating a Java Project

For Java programmers, the fundamental Eclipsetask is creating a Java project. Asyou're going to see, the processis
(sofar) virtudly identical toworking in Eclipse2.1.

To create anew project, right-click the Navigator view and selectNew = Project, opening the New Project dialog.
Sdlect the Javaitem in the pane on the left and Java Project in the pane on theright and click Next. These diaogs
you seein Figure 13-2 are just as we've seen before. Name this new project Ch13_01 and click Next.

Figure 13-2. Naming the new pr oject
& NewlavaProject

lava Project —
Creabe a new Java project,

Froject name: | Chi3_01|

x|

Froject conbents
[ Uise defauk

[ rovee |
<Back | Met> |[ Fnsh | cancel |

Thisbringsup thefamiliar dislog you seein Figure 13-3, where you can set project settings, such as the source folder
and the import and export order—all itemswe're dready familiar with. Click Finish to create the project.

Figure 13-3. Setting project options
& NewlavaProject x|

Java Settings —

Difiries B 1avs build settings, '

(= Source | Projects | b Li:lruril:sl Tl order and Export |
Source Folders on buld path:

<1 Ch13_01 Add Fobdar...

Remave |

[~ Alove cutput Folders For source Folders.

Dafaulk autput Folder:

[ chia_os Browse..,

<Back | | Fiish |  Cancel |

Eclipse 3.0 will ask if you want to switch to the Java perspective; click OK. The new Java perspective looks much
like what we've seen before, except that the Tasks view has now been renamed the Problems view, asyou seein

Figure 13-4.

Figure 13-4. The Eclipse 3.0 Java per spective
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13.3 Changesto the Eclipse Platform

There are anumber of changesto the Eclipse platform in Eclipse 3.0. Many of the changes take place behind the
scenes—for example, when resources are changed, auto-builds now occur in the background so you don't have to
wait, and there'sanew Progress view that lets you keep track of those changes. Disabled features can now be
uninstalled to free disk space (sdlect Help—> Software Updates—* Manage Configuration, turn off the disabled
featurefilter, and select Uningtdl from the context menu of the disabled feature to uningal it).

%3 4. Now you can have Eclipse auttomatically check for updates—check out the Window—>
0 Preferences— Ingtdl/Update—> Automatic Updates preference page.

Some of the changes are more evident, however. One of the most handy changesisthat you can now use regular
expressionsin the File search page. Select Search—> Fileto open the didog you seein Figure 13-9—note the new
"Regular expression” checkbox.

Figure 13-9. Sear ching with regular expressions
search x|
< File Search I w4 Help Search | A% Java Search | U9 Plug-in Search I
Containing bext:
[ [=z]*{0-0]* x| T Case sansitive
W Reqgular expression

File name patterns:

[ = java | Broisse, .

The patterns are separated by comma (* = any string, ¥ = any character)

Srope
= Workspace (" Enclosing Projects
I Workng Set: | Choose...
Customize. ., Replace. ., | Search I Cancel
bl
*+ 4. Notfamiliar with regular expressions? Click the"Regular expression” checkbox and press
)

F1 for an overview of how to use regular expressions to match text.

Y ou can d <0 edit files outside the workspace now, using the new File=> Open Externd File menu item, which
opensthe dialog you seein Figure 13-10. Select afile and click Open to open it in an externd editor.

Figure 13-10. Opening an external file
2
Lioak irc |_112D j m I

I . ] I_'Iqeclpse
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13.4 Changesto the Java Development Tools

The mgor enhancementsin Eclipse 3.0 areto the JDT, as you might expect. The changes so far are mostly for
usability and convenience, and they're designed to help you program Java better. It's not clear which oneswill be
around in thefina release of Eclipse 3.0, but well take alook at what's available now.

13.4.1 Quick Hierarchy Views

Y ou can now select atype, method, or package reference inthe JDT editor and press Ctrl+T to see aquick type
hierarchy view, as appearsin Figure 13-13.

Figure 13-13. Showing a quick hierarchy

Types implemnenting or defining ‘PrintStreasm.printinfSbring )*
|

=-(C)
2 5

= &) RlterCubputstrean - java.lo

LC PriniSir eaim - java.io

vass ‘CH+T' o see the Supertype herarchy

Y ou can dso now open aview that showsamethod cal hierarchy by sdecting Navigate=>* Open Cdl Hierarchy
(or by pressing Ctrl+Alt+H) inthe JDT editor (or, for that matter, any of the Javaviews that show methods).

13.4.2 Creating Constructors from Fields

Y ou can aso create a congtructor that fills variousfields easily in Eclipse 3.0. For example, say you added a String
fiddtoaclassthisway:
public class Chl13_01 {

private String text;

public static void main(String[] args) {

Systemout.printin("Hello fromEclipse 3.0");

}

To creste acongtructor thet fillsthisfield in Eclipse 3.0, select Source=—> Generate Congtructor Using Fields,
opening thedialog you seein Figure 13-14.

Figure 13-14. Creating a constructor using afield
_lax

Select super construckor bo inwake:

obpectty
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13.5 Other Changes

There are some other changes to various other subprojectsin Eclipse 3.0, including CVS and Ant control aswell as
the PDE and SWT.

Eclipse now shipswith the latest verson of Ant, whichisVerson 1.5.4. The Ant launch configurationisal new,
letting you work with Ant in aseparate JavaVVM (you can set the options for choosing the Ant JRE on the JRE tab of
the Ant launch configuration).

Asfar as CV S goes, you can now use the Team== Show Annotation item to open the CVS Annotation view. If
you select alineinthe DT editor, the CV'S Annotation view will indicate who released the change—which means
you can track who released a bug.

There have been a couple of improvementsto SWT aswell. SWT now lets you embed Swing and AWT widgets
ingde SWT on other platforms besides Windows. As of thiswriting, however, this only works in Windows with JDK
1.4 and above, and on GTK and Motif with early versions of Sun JDK 1.5.

SWT shdlls can now haveirregular shapes aswell. Y ou can define these shapes with combinations of rectangles and
polygons. And SWT has anew browser widget that can display HTML documents. As of thiswriting, however, this
widget isonly supported in Windows (and uses Internet Explorer 5.0 or above) and Linux GTK (whereit uses
Mozillal4 GTK2).

There aren't many changesto the PDE in the current milestone build of Eclipse 3.0. Two significant ones are that the
PDE now supports JUnit testing for plug-in development, and that thereis also aspecid build configuration editor
that letsyou edit aplug-in's build.propertiesfile.

Other changesthat are being contemplated include improvements to the PDE editors and debuggers, aswell as
supporting context-sengtive help for plug-ins.

That'sit for our look at Eclipse 3.0. Thereslittle question that there will be other changes before thefind versionis
released, so keep your eyes peded.
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Colophon

Our look isthe result of reader comments, our own experimentation, and feedback from distribution channels.
Didtinctive covers complement our distinctive approach to technica topics, breathing persondity and lifeinto
potentialy dry subjects.

The animals on the cover of Eclipse are ornate butterflyfish (Chaetodon ornatiss mus). Ornate butterflyfish are easily
recognized by their white skin marked with orange diagond, pardld sripes. A black eye-band runs verticaly down
the head to conced the eye-an adaptation that confuses predators as to the direction the fish will flee when attacked.
Butterflyfish have |aterally compressed bodies that enable them to swim stedlthily through cora crevices. These
reef-dwelling fish are native to the tropical marine waters of the Indo-Pacific, inhabiting both shalow lagoons and
seaward reefs.

Mature butterflyfish are characterigtically monogamous and travel in mated pairs. During the day, the home-ranging
pairs search for food; at night, they deep hidden in reef recesses. Adults usualy spawn at dusk, rising 30 to 50 feet
abovether habitats into the water column, where they release awhite cloud of gametes before quickly returning to
the bottom. The abandoned, tiny, buoyant, fertilized eggs are dispersed by the currents. Once hatched, usualy within
30 hours of fertilization, the larvae are protected by bony armor, which is shed during the juvenile stage. Juvenilesare
solitary until they reach sexua maturity, about ayear after birth.

Ornate butterflyfish have short jaws and brush-like teeth for nipping off the cora polypsthat sustain their diets.
Becausethey are coralivorous, ornate butterflyfish do not survive well away from the reef. These highly sensitivefish
are more susceptible to diseases, bacterid infections, and starvation when kept in ahome aguarium.

Marlowe Shaeffer was the production editor and proofreader for Eclipse. Jane Ellin was the copyeditor. Reg Aubry
and Mary Anne Weeks Mayo provided quality control. Lucie Haskinswrote the index. Ellie VVolckhausen designed
the cover of this book, based on a series design by Edie Freedman. The cover imageis a 19th-century engraving
from the Dover Pictorid Archive. Emma Colby produced the cover layout with QuarkXPress 4.1 using AdobesITC
Garamond font.

David Futato designed theinterior layout. This book was converted by Julie Hawksto FrameMaker 5.5.6 with a
format conversion tool created by Erik Ray, Jason Mclntosh, Nell Walls, and Mike Sierrathat uses Perl and XML
technologies. Thetext font is Linotype Birka; the heading font is Adobe Myriad Condensed; and the code font is
LucasFont's TheSans Mono Condensed. The illustrations that appear in the book were produced by Robert
Romano and Jessamyn Read using Macromedia FreeHand 9 and Adobe Photoshop 6. Thetip and warning icons
were drawn by Christopher Bing. This colophon was written by Marlowe Shaeffer.

The online edition of thisbook was created by the Safari production group (John Chodacki, Becki Maisch, and
Madeleine Newell) usng aset of Frame-to-XML conversion and cleanup tools written and maintained by Erik Ray,
Benn Sdter, John Chodacki, and Jeff Liggett.
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" (quotation marks)

$ (dollar sgn)

& (ampersan

<%...%> tags
<APPLET>HTML tag
* (asterisk)

+ (plussgn) 2nd
(dot) 2nd

/I (8ngle-line comment)
; (semicolon) 2nd

@ (at sgn)

{} (braces) 2nd
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About dialog box
About Eclipse Platform Plug-ins dial og box
about.html
Abdtracting Windowing Toolkit [See AWT]
action attribute (forms)
Action class
<action> dement 2nd
Action Performed item (Events property)
action servlets
ActionResources.propertiesfile
classfolder
cregting
cregting controllers
.do extensonand 2nd
Easy Strutsplug-in 2nd
Struts example
action sets
credting 2nd
defined
grouping multipleitems
actionPerformed method (UIManager)
actions
configuring for views
controllersand
cregting
defined
menusand
Multi PageEditorContributor.java
<actionSet> e ement
Add CV S Repository didog box
add method (List)
Addto CVSVerson Control dialog box
addListener method
addPage method (M ultiPageEditorPart)
addSdectionListener method
AIX Moatif 2nd 3rd
alocate method
depicted
purpose 2nd 3rd
testing
Alt+ArrowDown

Alt+ArrowUp
Alt+F shortcut

ampersand (&)
Annotationview (CVS)
anonymousclasses 2nd
Ant build tool
build.xml file
catching errorsin files
configuring
Eclipse3.0and

functiondity
JARfilesand

Antview
ANT HOME variable
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betaversons

Edipse

Edlipse 3.0

source control and
bin directory 2nd
block comments 2nd
Borland

bounds, setting 2nd

braces{} 2nd o
branches

Branchesnode

code versonsand

credting

CV S support

e
Breakpoint Properties dialog box
breakpoints

configuring

debugging web projects

executing until

hit counts 2nd

ignaring

meneging

removing

sting

stepping through code
Breskpointsview

exception breakpoints and

functiondity

Seiting hit counts

as stacked view

watchpointsin
browsers

Javaand

navigation verb

object browsers

sending text to

Tomcat web server and

webapps directory and

widgetsand 2nd
build dependencies
buildfiles
build path

projectsand 2nd 3rd

svletjar file 2nd 3rd

SWT and 2nd
build tools [See Ant build tool]
build.compiler property
build.propertiesfile
build.xml file

Antand 2nd 3rd

projectsand 2nd
Button (SWT control)
Button class (SWT)
buttons
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Canvas (SWT control)

Caret (SWT control)

case conversion

CATALINA_HOME environment varigble 2nd
CDT plug-in

Check Out As menu item

Check Out As Project menuitem 2nd
checkboxes 2nd

checkmarks

children, tree nodes

Circular dependenciesitem

Classfiles

classes

anonymous 2nd

build path order

creating 2nd 3rd 4th

finding al members 2nd

importi

JUnit-based 2nd

nested

plug-insand

renaming 2nd

assavies

datic find fiddsand

doring new
classesdirectory

build dependencies and

cassfilesand

code output in

Struts example

WEB-INF directory and
daspath 2nd 3rd
clasgpath variables 2nd 3rd
Close Project menu item
code

actionsand

auto-building

branches and

codeassst and

committing 2nd 3rd

comparing with history

cusomizing

debugging 2nd 3rd 4th

editing 2nd

foldersfor

generating 2nd 3rd

hot code replacement

Javaprojects

multi-page editors 2nd

Package Explorer view

for plug-ins

repositoriesfor

scrapbook pages and

searching

source control  2nd
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Debug perspective
editors

overview
running Tomcat and
watching values
workbench and
Debug view
breakpoint hit counts
buttonsin 2nd 3rd
overview
stepping through code
debugging
breakpoint hit counts
breskpointsand 2nd
Eclipse3.0and
evaluating expressons 2nd
example 2nd
hot code replacement
JSPs
multithreaded
overview
perspectives and
resuming execution
stepping through code
terminating
web projects 2nd
Declardtion view
declarations
JSPfilesand
loca varidbles
Opening
searching for
ddegate methods
dependencies, build
depends attribute
Deployable plug-ins and fragments pane
@deprecated (Javadoc)
Desdlect Working Set item
destroy method
detall pane (Variablesview)
dialog boxes
directories
modulesand
Setting up properties
Tomcat web server and 2nd
zzz [See also folders|[See aso folders]
DirectoryDidog class (SWT)
disk space, freeing
Digplay menuitemn
Digplay object
getDefault method
SWTand 2nd 3rd
Display view 2nd
dispose method
.do extenson 2nd
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Easy Strutsplug-in
Eclipse3.0
creating Java projects
depicted
JDT and
platform changes
subproject changes 2nd
eclipse directory
Edipse plaform
Edit Y Undo menu item
editors
annotations elaborated
Ant build tool
Debug perspective and
Eclipse3.0and
editing functions
filesand 2nd
Java perspective
meanipulaing window
multi-page
Package Explorer view
pluginmanifex 2nd 3rd
VAALL editor
workbench and
XML Buddy
zzz [Seealso IDT editor][Seealso IDT editor]
eements
codeassst and

moving 2nd
renaming
searching for
environment variables

CATALINA_HOME 2nd
Eclipse3.0and

JAVA HOME

PATH

equas method
error handling
Error log view

Event object 2nd
events

didersand

toolbar items and

Ul thread and

zzz [See a0 listeners|[See dso listeners]
Events property (Properties view)
@exception (Javadoc)
exception breakpoints
exceptions

breskpointsand 2nd

Javadoc and

JDT compiler and
Execute menuitem
execution

breakpointsand 2nd
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F3 (Navigate Y Open Declaration)
F5 (Step Into) 2nd

F6 (Step Over)
F7 (Step Return)

factorid method
factory methods 2nd
features directory
fidds
breakpoints and
condructors from

data types of
Eclipse 3.0
editing va ueswhile debugging
local variablesand
searching for
File Y Export menuitem
FileY Import menu item
FileY New Y Classmenuitem
FileY New Y Project menu item
creating Java projects
cregting plug-ins
new Tomcat projects
plug-in projects
FileY New Y Scrapbook Page menu item
File Y Open Externd File menu item
FileY Save Asmenuitem
FileY Save menuitem
FileDidog dass (SWT)
fileExitltemLigtener event
files
adding to projects
build files
committing 2nd
CV Srepository and
editing outside workspace
parsing
refactoring across
saing
searching across
synchronizing
fileSaveltemLigtener event
FllLayout class (SWT)
filters 2nd
Aash
FocusListener event (SWT)
Folder Sdlection didlog box 2nd
folders
Classfilesand
linked 2nd 3rd
projectsand 2nd
source code
zzz [See aso directories output folder][See aso directories output folder]
form beans 2nd
FormLayout class (SWT)
forms
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Generate Getter and Setter dialog box

Generate Javadoc didog box

get method
depicted
purpose 2nd 3rd

GET requests (HTTP)

getChecked method

getDefault method (Digplay)
getEditor method
getFirstElement method

getl DOfNames method

getM essage method

getProperty element (JSP)
getSd ection method

getSd ectionlndices method

getter methods 2nd 3rd

getText method

getWriter method

GIF format

graphical user interface [See GUI|

GridLayout class (SWT)

Group (SWT control)

GUI (graphicd user interface)
AWT and 2nd
drag-and-drop
Eclipse workbench and
Javaappletsand
pluginsand 2nd
Swing applications
SWT window and

V4ALL plug-in
viewsand

[ @FREV | < Day Day Up >




This document is created with the unregistered version of CHM2PDF Pilot

[@FrEv | < Day Day Up >

[SYMBOL] [A][B] [C][DI[El [F1[G] [H] [T [ [KT[L] [MTNT[O] [P] [QI [RI[S] [T] [U] [V] W] [X][Z]
handleEvent method (Listener)

HEAD tag

hel p component (Eclipse)
Hep Y About Edipse Platform menu item
Help Y About item
Hedp Y Software Updates Y Manage Configuration menu item
Hewlett Packard
Hierarchy view
depicted 2nd
Eclipse3.0and
finding class members
history
comparing code with
resource changes and
hit counts 2nd
Hitachi
hot code replacement
HP-UX operating system
HPUX Moaotif
launch configuration
SWT and 2nd
HTML
AWT and
browser widgets and
help component and
Javaand
JSP pages and
METHQOD attribute
<html\:form> tag (Struts)
<htmi\:multibox> tag (Struts)
<html\:options> tag (Struts)
HTTP GET requests
HTTP POST requests
HttpServiet dass 2nd
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IBM
Edlipseand
OTl and
Standard Widget Toolkit 2nd

icons directory
id property (menus)
IDE (integrated devel opment environment) 2nd
| EditorPart objects
images, toolbars and
Import dialog box
Import menuitem
importing
AWT support
classes
projects
scrapbook pages
sorting items
infiniteloops
inheritance trees
init method
Ingpect menu item
inddling
Edipse 2nd
Jnit 2nd
plugi
problems
Tomcat web server
ingantiating objects
integrated development environment (IDE) 2nd
integration builds
Intel
interfaces
extracting
implementi
daticfind fiddsand
Internet Explorer 2nd
Internet, Java applets and
| StructuredContentProvider interface
| StructuredSdlection interface
IWorkbenchWindow interface
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PSE 2nd

JAR (JavaArchive) files
Ant build tool and
code bility and
creating projects and
lib directory and
location of
overview
pluginsand 2nd 3rd
Strutsand 2nd 3rd
SWT and

Java
AWT and
creating classes
cregting methods
cregting packages
cugtomizing environment for
Eclipse3.0and

Edipseand
editor window

environment varigblesand

HTML and

JAR and .classfiles

Javadoc and 2nd 3rd

JRE and

launch configuration

perspectives and

refactoring

searching code

Swingand 2nd

SWT and

viewing type hierarchies
Javaapplets
JavaBuild Path item
Javaclasses [See classes]
Java Development Toolkit [See JDT]
Javafile
JavalDE [SeeEclipse JDT]
Java Line Breakpoint Properties dialog box
Java Method Breakpoint Properties dialog box
JavaNative Interface (INI) 2nd
Java perspective

adding plug-insto

depicted 2nd

hierarchy view

Hecting

sharing projects

switching from debugging
Javaprojects

credting 2nd

Eclipse3.0and

scrapbook pagesand 2nd
Java Runtime Environment [See JRE]
Java Source Compare view
JavaVirtud Machine 2nd
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kernel (platform)

KeyLigtener event (SWT)
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Labe (SWT control)
labdl property
action sets
actions
menus
labels [Seetext labels]
languages changing
launch configuration 2nd 3rd
Launch Configurations dialog box
layouts
overview
SWT and
lib directory
JAR filesand
Strutsexample
drutsjar file
WEB-INF directory and
libraries, creating projects and
licensng
line bregkpoints 2nd
lines manipulaing
linked folders 2nd 3rd
Linux environment
CvSand 2nd
Eclipse shortcuts
OLE and
SWT and
Linux GTK environment
browser widgets and
launch configuration
SWTand 2nd 3rd
Linux GTK2 environment
Linux Motif environment
launch configuration
porting Eclipse
SWTand 2nd 3rd
List (SWT control)
List class(SWT) 2nd
Ligtener class
Listener object
ligeners
buttons and
ligssand
menusand
Section
toolbar items and
ligts 2nd
locd varidbles
converting to classfidds
debugging 2nd
JDT editor and
stack framesand
watchpoints and

logical modules
<logic\iterate> tag (Struts)
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Mac environment
Mac OS X operating system
Apple+F shortcut
launch configuration
OLE and
porting Eclipse
SWT and 2nd
main method
cregting automaticaly
Subbing 2nd
Main View Settings diaog box
makeA ctions method
marker bar
Membersview
Menu (SWT control)
<menu> eement

Menu object
menu separators  2nd

menuBar object
menubarPath property (actions)
Menultem (SWT control)
Menultem object 2nd
menus
action setsand
actionsand 2nd
credting 2nd
Eclipse3.0and
extension pointsand
Multi PageEditorContributor.java
overview
SWT and
workbenches and
MERANT
Merge didog box
merging branches
MessageDidog class
Metdl (look-and-fed) 2nd 3rd
METHOD attribute (HTML forms)
method breakpoints
method cdls
hierarchy of
recursve
stepping through code
Updating
method signatures
methods
argumentsand
assartion
breskpointsand 2nd
changing sgnatures
code assist
cregting 2nd 3rd
delegate methods

exceptionsfor
factory methods 2nd
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name property

actions

menu

Navigate Y Open Cdll Hierarchy menu item
Navigate Y Open Declaration menu item
Navigate Y Open Externa Javadoc menu item
Navigate Y Open Type Hierarchy item
Navigator view 2nd 3rd
nested classes
New diaog box
New Extenson wizard
New Folder dialog box 2nd
New Java Class diaog box

"Endosing type"’

creating classes 2nd

multiple classes
New Java Project dialog box

creating projects 2nd
cregting servlets
New MenuY New Action menu item
New Project dialog box
adding JAR filesto classpaths
creating multi-page editors
cregting plug-ins
creating projects 2nd 3rd
Plug-in Development and Plug-in Project
selecting projects
New Scrapbook Page dia og box
New Tomcat Project dialog box
New Variable Classpath Entry diaog box
New Varigble Entry didog box 2nd
New Working Set didog box
New Y actionSet item
New Y Classmenuitem
creating classes 2nd

enclosng dass
multiple dasses and

New Y Filemenuitem
Ant buildfile
build.xml file
creating documents
new JSP projects
New Y Folder menuitem
New Y Other menuitem 2nd 3rd
New Y Package menu item
New Y Project menu item
New Y Repository Location menuitem 2nd
New Y Source Folder menu item

nightly builds
nodes
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object browsers
Object Linking and Embedding (OLE) 2nd 3rd
Object Technologies Internationa (OTI) 2nd 3rd
objects

credting 2nd

indanticting
OLE (Object Linking and Embedding) 2nd 3rd
OLE.OLEIVERB INPLACEACTIVATE verb
OleAutomation object
OleControl Site object (SWT)
OleFrame object (SWT)
Open Declaration menu item
open source

copyleft

Edlipseand 2nd
testing framework

Open Type Hierarchy menuitem 2nd 3rd
Open With Y Text Editor item
openContentStream method
openinformation method (M essageDiad og)
operating sysems

AWT and

CV S support

Setting environment varigbles

Swing

SWT and 2nd

window manager

workbench and
optimisticlocking
Oracle
ordering (sorting) 2nd
org.eclipse.editors.custom.StyledText object
org.eclipse.editors.ui.text. TextEditor object
org.eclipse.swt.events package
org.eclipse.swt.layout package
org.eclipse.swt.olewin32 package
org.eclipse.ui.actionSets extension point 2nd
org.eclipse.ui.javaPerspective class
org.eclipse.ui.perspectiveExtensons extenson point 2nd
org.eclipse.ui.resourcePerspective class
OTI (Object Technologies Internationa) 2nd 3rd
Outlineview

buildxml file 2nd

Debug perspective

depicted 2nd

Eclipse3.0and
output folder

classesfolder as

scrubbingand 2nd
setting default

Struts example
overriding methods 2nd 3rd

overview ruler
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Package Explorer view
bin folder and
branches and
build path and
buildxml fileand
classesand 2nd 3rd 4th
codeand 2nd 3rd
codeassist and
depicted
editorsand 2nd
filesand
JARfilesand
JUnit Wizard
launch configuration
packagesand 2nd
pluginxmi
projectsand 2nd 3rd 4th 5th

purpose

Run-time Workbench
searching and
svietjarfile

switjar file
tetingand 2nd
Tomcat projects
V4ALL and 2nd
versonsand

web.xml file

working sets
packages

cregting

erl oy_i ng plug-ins

importi

Quick Fix suggestions

renaming 2nd

scrapbook pages and

searching for

Hecting

viening

Packages view
pageChange method

paint method (Graphics) 2nd

pa ntComponent method (JPand)

Pand class (Swing)

panes

@param (Javadoc)

parameters 2nd

parsngfiles

patches, creating 2nd

PATH environment variable

PDE (Plug-in Development Environment)

Eclipse3.0and
Edlipseand
multi-page editor and
overview

Run-time Workbench
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QNX Software Systems
Quick Assigts (JDT editor)
Quick Diff 2nd

Quick Fix

quotation marks (")
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radio buttons
Rationd Software3
Red Hat
Refactor Y Extract Interface
Refactor Y Move menu item
Refactor Y Rename menuitem 2nd
refactoring 2nd
Refactoring Y Change Method Signatureitem
Refactoring Y Introduce Factory item
references

searching for

updating automatically
regisry 2nd
regular expressons [See expressions]
release versons 2nd
Remove All Terminated Launches button (Debug)
Rename Method didog box
Rename Type diaog box
renaming eements
Replace With Y Ancther Branch or Versionitem
repositories [See CV Srepository]
Resource perspective 2nd
resources

disposing of

Eclipse workspace and

editorsand

freeing disk space

perspectives and
right-dicking
row layout
RowLayout class (SWT)
RunAsY Java Applet menu item
RunAsY JavaApplication menuitem

AWT gpplication

creating methods

running code

V4ALL gpplication
RunAsY JUnit Test menuitem
Run didog box 2nd
Run Y Add/Remove Breskpoint menuitem
Run Y Add/Remove Exception Breskpoint
Run Y Add/Remove Method Breskpoint menu item
Run Y Add/Remove Watchpoint
Run'Y Debug AsY JavaApplication menu item
RunY Debug AsY Run-time Workbench item
Run'Y Debug menuitem
RunY Externd ToolsY Externd Toolsitem
RunY RunAsY JavaApplication menuitem 2nd
RunY RunAsY JUnit Plug-in Test menuitem
RunY RunAsY Run-time Workbench
RunY Runmenuitem 2nd 3rd
Run-time Workbench 2nd 3rd
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SampleMenu Y Sample Action item
SampleNewWizard class 2nd 3rd
SampleNewWizardPage class
SampleView dass
SampleView.java 2nd
Sash (SWT control)
Scae (SWT control)
scrapbook pages 2nd
scriptlets 2nd
ScrollBar (SWT contral)
scrollbars

diaog boxesand

list styles

didersand 2nd 3rd

treesand 2nd
scrubbing 2nd
Searchdidogbox 2nd 3rd
search engines
Search Resultsview
Search Y Filemenuitem 2nd
Search Y Help menu item
Search Y Javamenuitem
Search Y Search menuitem
searching/searches 2nd
security, Eclipse 3.0 and
Sdlect Working Set dialog box 2nd
Sdlection event (SWT)
SdectionLigtener event (SWT)
SdlectionListener object
semicolon (;) 2nd
sverxml file 2nd 3rd
servlet dement (XML) 2nd 3rd
servlet-mapping dement (XML)

controllers

grouping

Tomcat and 2nd
svleja file

adding to classpath 2nd

build pathand 2nd

classpath varigblesand

cregting servlets
svlets

ascontrollers

cregting

cregting in place

debugging 2nd

developing multiple

MV C architecture

Sysdeo Tomcat plug-in and

WAR filesand 2nd
set command
Set Imports menu item

purpose 2nd 3rd
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TabFolder (SWT contral)
Tabltem (SWT control)
Table (SWT control)
TableColumn (SWT control)
Tableltem (SWT control)
tag library descriptor files
taskdef dement (Ant)
Tasksview 2nd
tcsh shell (Unix)
team component (Eclipse) 2nd
Team Y Add to Version Control item
Team Y Apply Patchitem
Team Y Branchitem
Team Y Commit menuitem 2nd
Team Y Creste Patch item
Team Y Mergeitem
Team Y Share Project item
Team Y Show Annotation item
Team Y Show in Resource History item
Team Y Synchronize with Repository item
Team Y Tag AsVersionitem
Team Y Update menu item
tearDown method
templates
cregting
editing
getterg/setters
tegting
goplets
compliance
creating test gpplications 2nd
JUnitand 2nd 3rd
methods on thefly
open source framework
plug-in development and
Run-time Workbench 2nd
Tomcat web server
Text (SWT control)
text boxes
Text class (SWT)
text controls
buttons and
dialog boxes
diders
Sylesfor
Text cdlass
toolbars and
text editors [See editors)
Text Input didog box
text labels
ascontrols
menu example
diders
SWT styles
Text property (Propertiesview)
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Ul ement (SWT)

Ul thread

UlManager class 2nd

universa plaiformtool [See Eclipse]

Unix environment
CvSand 2nd
Eclipse shortcuts
Tomcat web server

updates, checking for

uppercase converson

useBean dement (JSP)

user authentication

= =
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VAALL editor
VAALL perspective
V4ALL plug-in 2nd
V4E didog box
VAE Visud Editor
VA4J (Visud Agefor Java)
varidbles
classpath variables 2nd 3rd
debugging 2nd 3rd
editing va ueswhile debugging
source code suffix
zzz [Seeasoloca variables|[See dso loca variables]
Vaiablesview 2nd 3rd
versons
Ant build tool
betaversons
branches and
CVSand
Edipse 2nd
Eclipse 3.0
label guiddines
patches and
plug-insand
relesseversons 2nd
tagging
team component and
ViewContentProvider class
ViewPart class
views
cregting
Eclipse3.0

Eclipse3.0and
MV C architecture and

overview

removing projectsfrom

r in

speaifying

Strutsand
virtuad modules
vishle property (action sets)
Visud Agefor Java(VA4J)
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WAR (Web Archive) files 2nd
Wachitem
watchpoints
web devel opment
connecting to JavaBeans
cregting controllers

creating JSPs
cregting models
credting servlets
creating sarvietsin place
cregting views
debuggingand 2nd
deploying gpplications
Easy Strutsplug-in
Strutsand Eclipse
Sysdeo Tomcat plug-in
Tomcat web serversand
Web documents
web pages, applets and
web servers [See Tomcat web server]
WEB-INF directory

cregting servlets 2nd

Strutsexample
tidfiles

Tomcat and
web.xml filein
web.xml file
cregingloca 2nd
depicted
deploying web applications
editing
svilgsand
Struts example
webapps directory
deploying web applications
Strutsexample
Tomcat server and 2nd
WAR files
Webgain2
well-formed (XML)
whiteboard 2nd 3rd
widgetDefaultSdlected method (SdlectionListener)
widgets
browsersand 2nd
defined
Eclipse3.0and
native controlsand
threads and
widgetSd ected method (SdlectionListener)
wildcards
Win32 environment 2nd
window manager
Window Y Customize menu item
Window Y Customize Perspectiveitem 2nd 3rd
Window Y Customize Perspective Y Other item
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Xercesplug-in

XML
Ant buildfile 2nd
Eclipse3.0and
help component and
plug-in xml code
sviet dements 2nd 3rd
syntax errors and
well-formed

XML Buddy 2nd

XML editors 2nd

XML files
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