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Overview

Swing Hacks helps Java developers move beyond the basics of Swing, the graphical user interface
(GUI) standard since Java 2. If you're a Java developer looking to build enterprise applications with
a first-class look and feel, Swing is definitely one skill you need to master. This latest title from
O'Rellly 1s a reference to the cool stuff in Swing. It's about the interesting things you learn over the
years--creative, original, even weird hacks--the things that make you say, "l didn't know you could
even do that with Swing!"

Swing Hacks will show you how to extend Swing's rich component set in advanced and sometimes
non-obvious ways. The book touches upon the entire Swing gamut-tables, trees, sliders, spinners,
progress bars, internal frames, and text components. Detalil is also provided on JTable/JTree,
threaded component models, and translucent windows. You'll learn how to filter lists, power-up
trees and tables, and add drag-and-drop support.

Swing Hacks will show you how to do fun things that will directly enhance your own applications.
Some are visual enhancements to make your software look better. Some are functional
Improvements to make your software do something it couldn't do before. Some are even just plain
silly, in print only to prove it could be done. The book will also give you give you a small glimpse of
the applications coming in the future. New technology is streaming into the Java community at a
blistering rate, and it gives application developers a whole new set of blocks to play with.

With its profusion of tips and tricks, Swing Hacks isn't just for the developer who wants to build a
better user interface. It's also ideally suited for client-side Java developers who want to deliver
polished applications, enthusiasts who want to push Java client application boundaries, and coders
who want to bring powerful technigues to their own applications.

Whatever your programming needs, Swing Hacks is packed with programming lessons that increase
your competency with interface-building tools.
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Preface

Hi, welcome to Swing Hacks! This book is a reference, but not a complete reference of the Swing API

We already have t
pages. It's availab
We're not saying t

nat. It's called Java Swing, iIs published by O'Reilly, and weighs in at over 1,200
e for purchase at fine bookstores and Russian black market web sites everywhere.

nat it isn't a great book. It's fantastic! We've owned many weathered copies over

the years. The problem is...it's huge! This isn't really the book's fault: Swingitself is huge. | once saw
an APl diagram that took an entire 30-inch poster. Swing is powerful, but it takes a long time to
explore fully, simply because itis so big. That's not what this book is about.

This book Is a refe

rence to the cool stuff. It's about the interesting things you learn over the years.

The weird hacks that make you say, "l didn't know you could evendo that!" After years of working
with Swing, you start to learn what the API is good at and what it lacks. Some days you learn
something that makes your life as a developer easier, a way to do something quicker than the
standard route. That's what we put into this book. Some days you learn a workaround for a long-
standing bug or a missing feature that you've been dying to have. We put that stuff in the book, too.
Sometimes it's something funan interesting APl that makes us think, "Well, if we wereevil what could
we do with it?" This is usually followed by the pinkie up to the mouth and cackling that can be heard
outside our underground lair. After much consultation with lawyers and gods, we slipped some of
these into the book, too.
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Why Swing Hacks?

The term hacking has a bad reputation in the press. They use it to refer to people who break into
systems or wreak havoc with computers as their weapon. Among people who write code, though, the
term hack refers to a quick-and-dirty solution to a problem, or a clever way to get something done.
And the term hacker is taken very much as a compliment, referring to someone as beingcreative,
having the technical chops to get things done. The Hacks series is an attempt to reclaim the word,
document the good ways people are hacking, and pass the hacker ethic of creative participation on t
the uninitiated. Seeing how others approach systems and problems is often the quickest way to learr
about a new technology.

In the short term, we hope this book will show you how to do fun things that will enhance your own
applications directly. Some are visual enhancements to make your software look better. Some are
functional improvements to make your software do something it couldn't do before. Some are even
just plain silly, in print only to prove it could be done. Whatever your interest, we hope you will find
both better ways of doing old things and learn something new about techniques you never even
thought of.

In the long term, we hope this book will give you a small glimpse of the applications coming in the
future. This year (2005) we hope will be a watershed year for Java on the desktop. Users are
demanding more advanced user interfaces than the Web can provide, and Java is poised to provide
them. New technology is streaming into the Java community at a blistering rate, and it gives
application developers a whole new set of blocks to play with. This is important because we are going
to need these new technologies.

New desktop software promises greater integration between the Web, external devices, and software
sitting right on your desktop. RSS readers and iPods. iTunes and photo collaboration. Gaming on
desktops, servers, and cell phones; all at the same time. This is the future of desktop software.
Swing is just a small part of desktop Java, but we feel it is the focal pointthe place where desktop
technology (AWT, Java2D, JavaSound), network technology (web services, XML, JXTA), and device
technology (iPods, cell phones, TVs) all converge upon Java. Many of the hacks in this book are not
strictly about Swing, but about using Swing to do cool things with the rest of the world. And it's more
than just "cool"animation is a powerful way to show a change in content or context, and sound can
get the user's attention when he or she is away from the keyboard. These features are important
parts of delivering user-centric, quality desktop applications.
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How to Use This Book

You can read this book from cover to cover if you like, but each hack stands on its own, so feel free
to browse and jump to the different sections that interest you most. If there's a prerequisite you
need to know about, a crossreference will guide you to the right hack. The code all works (we tried it
but in case you can't get a hack to work, let us know at the book's web site:
http://www.oreilly.com/catalog/swinghks. You can also download the book's code online, or
contribute your own tips and tricks. If we collect enough new material, and this book sells more than
10 copies, then the publishers might let us make Swing Hacks 2: The Endless Repaint

With few exceptions, the hacks in this book were written for Java 2 Standard Edition (J2SE), version
1.4, which you can get from http://java.sun.com/j2se/. A few hacks depend on open source
packages, which are freely downloadable from their home pages, as described in the hack itself. The
only exceptions are two hacks that use QuickTime for Javathis is freely available from Apple (and
Installed by default on Mac OS X), but it is proprietary and available for Mac and Windows only.

Because this is a book about Swing, the program listings will be using the classes from the Swing anc
AWT packages, so we've skippedi nport javax. swing.* andinport java.aw .* statements for
space. You can also assume that any listing involving event handling willi nport java. awt . event .™
and probably importj avax. swi ng. event .* as well. Java2D hacks implicitlyi nport java. awt.i mage.™.
In short, we'll include import statements only when a hack involves non-core, and/or non-obvious
iImports, like the hacks that use JDBC, Lucene, Velocity, QuickTime for Java, etc.
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How This Book Is Organized

The book is divided into several chapters, organized by subject:

Chapter 1, Basic JComponents

Here you'll find simple hacks for the basic components like labels, buttons, and text fields. This
chapter contains a lot of bang for the buck, and it illustrates some of the techniques that we
will explore more fully later on. From fancy JLabels to translucent menus, this is a great place
to start.

Chapter 2, Lists and Combos

This chapter features complicated Swing components that are used everywhere. Bend them to
your will! Make them look good with polymorphic renderers and animated selections. Make
them perform well with filtering and Collections support.

Chapter 3, Tables and Trees

This chapter revelas the secrets of these mystic componentsfrom Excel exporting to proper
JTree drop targets. Make the JTree and JTable dance.

Chapter 4, File Choosers

One of Swing's most maligned components, the JFileChooser, actually has a lot of power hiding
Inside some murky APIs. This chapter will let you use custom icons, detect Windows shortcuts,
and even navigate ZIP files.

Chapter 5, Windows, Dialogs, and Frames

This is where the fun begins. Every application needs a container, so why not make it pretty
and powerful? Make your windows drag and snap. Build custom windows like the earthquake
login and spin open dialog. You can even save your window settings automatically with almost
no code changes.

Chapter 6, Transparent and Animated Windows

If you went through the previous chapter and still want more, then this chapter is for you. We
push windows to the limit with transparency, animations, slide-in OS X stylesheets, and some
of the coolest special effects you've ever seen.
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Chapter 7, Text

Text components seem boring, but there's a lot of power hiding in there. This chapter will show
you how to do regular expression searching, dot completion, backward text, and even three
different ways to give your application the bright sheen of anti-aliasing.

Chapter 8, Rendering

This chapter has the meat of the graphics hacks. Custom fonts, a magnifying glass, vector
buttons, and even some work with Java3D. We've got some great things to make your
application pop.

Chapter 9, Drag-and-Drop

When your users want two pieces of software to work together the first thing they want to do 1.
drag-and-drop data from their other programs to yours. This chapter covers how to do robust
and attractive drag-and-drop entirely within Java.

Chapter 10, Audio

What would be a cool modern application without some media support? This chapter covers
four different ways to play sound, how to display waveforms, and how to embed MP3 support
IN your own programs.

Chapter 11, Native Integration and Packaging

The best software works well with the native operating system. Here you'll learn how to launch
web browsers, hack the Windows registry, customize your program for specific platforms, and
even control iITunes.

Chapter 12, Miscellany

This chapter offers a grab bag of things that didn't fit anywhere else, but were too cool not to
Include. Animated cursors, better threading, flashing the keyboard lights, and a bunch of quick
one-liners to let you make the most of your busy day.
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Conventions Used in This Book

The following is a list of the typographical conventions used in this book:

Italics

Used to indicate URLs, filenames, filename extensions, and directory/ folder names. A path in
the filesystem will appear as /Developer/Applications, for example.

Constant w dth

Used to show code examples, the contents of files, and console output, as well as the names o
variables, commands, and other code excerpts.

Constant wdth bold

Used to highlight portions of code, typically new additions to old code.

Constant wmdth italic

Used in code examples and tables to show sample text to be replaced with your own values.

color
The second color is used to indicate a cross-reference within the text.

You should pay special attention to notes set apart from the text with the following icons:

This Is a tip, suggestion, or general note. It contains useful supplementary
Information about the topic at hand.

This Is a warning or note of caution, often indicating that your money or your
privacy might be at risk.

The thermometer icons, found next to each hack, indicate the relative complexity of the hack:
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E beginner E moderate E expert
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Using Code Examples

This book is here to help you get your job done. In general, you may use the code in this book In
your programs and documentation. You do not need to contact us for permission unless you're
reproducing a significant portion of the code. For example, writing a program that uses several
chunks of code from this book does not require permission. Selling or distributing a CD-ROM of
examples from O'Reilly books does require permission. Answering a guestion 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 documentationdoes require permission.

We appreciate, but do not require, attribution. An attribution usually includes the title, author,

publisher, and ISBN. For example: 'Swing Hacks by Joshua Marinacci and Chris Adamson. Copyright
2005 O'Rellly Media, Inc., 0-596-00907-0."

If you feel your use of code examples falls outside fair use or the permission given above, feel free tc
contact us at permissions@oreilly.com.
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How to Contact Us

We have tested and verified the information in this book to the best of our ability, but you may find
that features have changed (or even that we have made mistakes!). As a reader of this book, you
can help us to improve future editions by sending us your feedback. Please let us know about any
errors, inaccuracies, bugs, misleading or confusing statements, and typos that you find anywhere In
this book.

Please also let us know what we can do to make this book more useful to you. We take your
comments seriously and will try to incorporate reasonable suggestions into future editions. You can
write to us at:

O'Rellly Media, Inc.

1005 Gravenstein Highway North
Sebastopol, CA 95472

(800) 998-9938 (in the U.S. or Canada)
(707) 829-0515 (international/local)
(707) 829-0104 (fax)

To ask technical questions or to comment on the book, send email to:

bookguestions@oreilly.com

The web site for Swing Hacks lists examples, errata, and plans for future editions. You can find this
page at:

http://www.oreilly.com/catalog/swinghks

For more information about this book and others, see the O'Reilly web site:

http://www.oreilly.com
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Got a Hack?

To explore Hacks books online or to contribute a hack for future titles, visit:

http://hacks.oreilly.com
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Safari Enabled

BOOKS ONLINE
When you see a Safari® Enabled icon on the cover of your favorite technology book,
that means the book is available online through the O'Reilly Network Safari Bookshelf.

Safari offers a solution that's better than e-books. It's a virtual library that lets you easily search
thousands of top tech books, cut and paste code samples, download chapters, and find quick answer:
when you need the most accurate, current information. Try it for free athttp://safari.oreilly.com.
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1.1. Hacks 112: Introduction

Swing is a powerful toolkit, filled to the brim with complicated components, extension APIs, and large
Model-View-Controller (MVC) systems. It can be quite daunting. The current edition of O'Reilly'slava
Swing book now stretches over 1,200 pages! Swing now extends from the simplestJButt on to the full
Look and Feel API. | am still amazed at the power and flexibility of Swing, and quite aware of its
complexity. Some of the more esoteric parts can take years to master. However, you don't need to
go straight into the JTRee or Look and Feel APIs just to do something cool. There are still a lot of fun
things waiting in the standard components we don't always think about.

This chapter covers some of the basic components that every Swing developer uses: buttons, labels,
menus, and the occasional scroll pane. From this base you will learn how to create image buttons,
put watermarks into your text areas, and even build a new component or two. These are the
components that seem boring, but with a little imagination, they can do a whole lot, and the
techniques here lay the foundation for even more exciting hacks later in the book.
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Hack 1. Create Image-Themed Components

it

This hack shows how to use Swing's built-in image support to create a completely custom
Image-based user interface.

Most Swing applications get their look from a Look and Feel (L&F)either a standard one provided by
the VM or a custom one. L&Fs are a whole lot of work to build and still aren't completely custom. You
can redefine a button to look like red stoplights, but then all buttons throughout your application will
look like red stoplights. Sometimes all you really want is a look built entirely out of images, much like
Image-based web navigation.

To give you an idea of where this hack is going,Figure 1-1 shows our target: a frame with a panel
containing a label, a button, and a checkbox. The panel, label, and button will be completely drawn
with images, using none of the standard L&F. The checkbox will be a standard checkbox, but it shoul
be transparent to fit in with the image background.

Figure 1-1. A component rendered with images

The first step toward image nirvana is the background. Because this type of component is gquite
reusable, | built a subclass ofJPanel called | magePanel , shown in Example 1-1.

Example 1-1. A Custom subclass of JPanel

public class | magePanel extends JPanel {
private | mge i ny;
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publ i c | magePanel (I mage ing) {

this.ing = iny;

Di nensi on size = new Dinension(ing.getWdth(null),

| ng. get Hei ght (nul 1)) ;

set Sl ze(si ze) ;

set PreferredSi ze(si ze);

set M ni munti ze(si ze) ;

set Maxi munti ze(si ze) ;

set Layout (nul | );

The constructor takes the image to draw and saves it for later use In thei ng variable. Then it calls
set Si ze( ) and set Pref erredSi ze() with the size of the image. This ensures that the panel will be the
size of the image exactly. | had to set the preferred, maximum,and minimum sizes as wellthis is
because the panel's parent and children may not be usingabsolute layouts.

— |1 Absolute layout means that there is no layout manager to position the
components appropriately (which can be set by callingset Layout (nul 1))

In this case, the explicitsize and position will be used (viaset Si ze( ) and set Location( )). When a
layout manager is set, the preferred, minimum, and maximum sizes may be used. To cover all of the
bases, simply set all four values to the image size.

Now that the panel is sized appropriately, you can paint the image by overridingpai nt Conponent ():

public void pail nt Conponent (G aphics g) {
g. draw mage(ing, 0,0, nul 1) ;

}

It's important to override pai nt Conponent ( ) instead of pai nt (), or else the
child components won't get drawn.

To test it, Example 1-2 uses an | ragePanel and the usual JFrane.

Example 1-2. Testing out image-based panels
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public class | mageTest {

public static void main(String[] args) {
| mgePanel panel = new | nagePanel ( new
| magel con( "1 mages/ background. png"). get | mage());

JFranme franme = new JFrane(" Hack #1: Create | nage-Thened Conponents");
f rame. get Cont ent Pane( ) . add( panel ) ;

frame. pack();

franme. setVisible(true);

When run, the ImageTest program looks like Figure 1-2.

Now that the background is done, it's time to focus on the label, Activate Reactor. This Is just a static
Image that sits at a certain position on the background. You could use anotherl magePanel , but since

the Activate Reactor text is logically aJLabel , you can just create an | nagelLabel subclass, as shown
iIn Example 1-3.

Figure 1-2. Background only

Example 1-3. An image-based label

public class | mageLabel extends JLabel {

publ i c | mageLabel (1 magel con 1 con) {

set Si ze(i1 con.getl mage().getWdth(null),
| con. getl mage().getHeight(null));

setlcon(icon);

set |l conText Gap(0) ;

set Border (nul |);
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set Text (nul |);
set Qpaque(fal se);

}

As with the | magePanel , set the size of the label to match the size of the image. The rest of the sizing
Isn't needed because the JLabel will take care of that itself. Next, set the icon to your image, which
lets the JLabel take care of the image drawing. Setting the icon text gap to zero and the border and
text to nul | will remove any extra space around my image, resulting in a perfect mesh with the
background. The final set Opaque( f al se) tells the label not to draw its own background. If your image
fills the label then this won't matter, but iIf the image has transparent areas (as PNG files often do),

then this will let the background shine through the transparent parts.

Add this code to |l mageTest's nmi n() method:

| rageLabel |abel = new | nageLabel (new | magel con("i nmages/reactor. png"));

| abel . set Locati on(29, 37);
panel . add(| abel );

The result i1Is shown in Figure 1-3.

Figure 1-3. A custom JLabel

Next comes the button. Because buttons have rollovers and states, they are a bit trickier. Again,
start with a JBut t on subclass, as in Example 1-4.

Example 1-4. Creating an image-based button
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public class | mageButton extends JButton {
publ i c I mageButton(l magel con icon) {

set Si ze(i con.getl mage().getWdth(null),

| con. getl mage().getHeight(null));

setlcon(icon);

set Margi n(new I nsets(0,0,0,0));

set | conText Gap(0) ;

set Bor der Pai nt ed(f al se);

set Border (nul | );

set Text (nul |);

The code Is almost the same asJLabel . The only difference is the addition of theset Margi n() and
set Border () calls. Most Look and Feels use a border and margin to indicate when the button has

been selected. Labels aren't selectable so they don't have those methods. In any case, these are two
more properties you can simply turn off.

Add this code to |l mageTest's nai n() method:

final | mageButton button = new | nageButton("i nages/ button. png");
butt on. set Locati on( 60, 74);
panel . add( button);

The result i1Is shown In Figure 1-4.

Figure 1-4. Image button

Now that the button is visible, you only have to add the rollovers and otherstates. Fortunately, this
doesn't require any new coding Iin the subclassiBut t on already provides support for images
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representing the rollover, pressed, selected, disabled, and disabled selected states. You can add
various states by using normal set methods:

butt on. set Pressedl con(new | magel con("1 mages/ button-down. png"));
butt on. set Rol | over | con(new | nagel con( "I nmages/ button-over.png"));
but t on. set Sel ect edl con( new | nagel con( "1 mages/ button-sel.png"));
butt on. set Rol | over Sel ect edl con( new | nagel con("i mages/ button-sel -over. png"));
but t on. set D sabl edl con( new | magel con(" 1 nages/ button-di sabl ed. png") ) ;
but t on. set D sabl edSel ect edl con(
new | magel con("i mages/ butt on-di sabl ed-sel ected. png"));

Figures 1-5 and 1-6 are the images | used to represent each state. The rollover effect is done with ar
outer glow, and | used a blur for the disabled state. The red rectangle in the middle represents the
selected state, and it includes its own color change and red glow mimicking a real glowing lightbulb.

Figure 1-5. Unselected button with rollover

Figure 1-6. Selected button
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On Image Creation

| created these images by drawing everything in a separate layer inPhotoshop. Keeping
It all separate means | could save any section of the image as it's own file, with or
without effects and backgrounds. Photoshop has a great feature calledslices that lets
you divide the image up into malleable sections. Photoshop's companion program,
ImageReady, takes slices a step further by managing slice states for you. This lets you
create rollovers, in and out images, and disabled states. When you Save Optimized,
ImageReady automatically saves each slice state to a different file with the appropriate
name (e.g., buttondisabled-selected.png). Slices were originally created for web design,
but they can be put to great use in Swing applications as well.

To fully demonstrate all of the states, | have added a standardJCheckBox. Normally, it would draw a
gray background (or striped on the Mac) but a simpleset Opaque(fal se) fixes that. The call to
checkbox. set Si ze(checkbox. getPreferredSi ze( )) I1s needed to make the checkbox size itself
properly when there is no layout manager in the parent, which is the case for this panel:

final JCheckBox checkbox = new JCheckBox("D sabl e");
checkbox. set Locati on( 70, 150);
checkbox. set Opaque(fal se);
checkbox. set Si ze(checkbox. get Pref erredSi ze() ) ;
panel . add( checkbox) ;
checkbox. addAct i onLi st ener (new ActionLi stener () {

public void actionPerforned(ActionEvent evt) {

but t on. set Enabl ed(! checkbox.1sSel ected());

}
1)

With the addition of this code tol mageTest's nmai n() method, the imagebased showcase program is
complete. Figure 1-7 shows what the running program looks like in the selected but disabled state.

Figure 1-7. 1-7. Selected and disabled
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Hack 2. Don't Settle for Boring Text Labels

iz

JLabel i1s a Swing staple; but it's easy to spruce up boring labels with drop shadows,
outlines, and even 3D text.

When you want to draw non-editable text, Swing provides only theJLabel . You can change the font,
size, color, and even add an icon. By using HTML in yourcomponents [Hack #52], you can even add
things like underline and bullets. This is fine for most jobs, but sometimes you need more. What if
you want a drop shadow or an embossed effect? TheJLabel is simply inadequate for richer
Interfaces. Fortunately, the Swing Team made it very easy to extend theJLabel and add these
features yourself.

A great many text effects can be achieved with two simple features. First, you can draw text multiple
times, with each iteration slightly offset or in a different color, to create effects like drop shadows ant
embossing. Second, you can adjust the spacing between letters in a word (a feature known as
tracking in text-processing circles). Tracking is always specifiedin addition to the default tracking
specified by a font. Thus, a tracking of +1 would be drawn as one extra pixel between each letter. A
tracking of O would have the same spacing as no extra tracking at all.

To implement all of this, you must override both the sizing and the painting code inJLabel , which of
course calls for a subclass; see Example 1-5 for detalls.

Example 1-5. Defining a richer JLabel

public class R chJLabel extends JLabel {

private int tracking;

public R chJLabel (String text, int tracking) {
super (text);

this.tracking = tracking;

}

private int left x, left_ vy, right _x, right_y;
private Color left _color, right col or;
public void setlLeftShadowmint x, int y, Color color) {

eft X = X;
eft .y =vy;
eft _color = color;
}
public void setR ght Shadow(int x, int y, Color color) {
right _x = x;
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right y =vy;
ri ght _color = color,;

}

R chJLabel extends the standard j avax. swi ng. JLabel and adds a tracking argument to the
constructor. Next, it adds two methods for the right and left shadow. These are called shadows
because they will be drawn below the main text, but whether they actually look like shadows depend
on the color, as well as the x- and y-offsets passed into each method.

With the boilerplate out of the way, you need to handle sizing issues. TheJLabel automatically tells
layout managers its preferred size based on the font size. When you add custom tracking, this sizing
would be incorrect, resulting in labels too small for the text they contain. For small font sizes it won't
be noticeable, but with large fancy text and cooleffectsand we all want cool effectsit could chop off
half of a letter or more.

Every Swing component returns its desired size using theget Pref erredSi ze() method. By adjusting
the returned size to be a bit bigger, layout controls using this component will give the label the extra
room It needs:

public D nension getPreferredSize() {
String text = getText();
Font Metrics fm= this.getFontMetrics(getFont());

Int w=fmstringWdth(text);
w += (text.length()-1)*tracki ng;
w+= left x + right _x;
int h = fmgetHeight();
h += left_ y + right _y;

return new Di nension(w, h);

}

This implementation of get Pref erredSi ze() calculates the size based on the font metrics of the
currently set text. The Font Metri cs object contains methods to get the width and height of the font
for the current text. Because the tracking variable adds to the existing tracking of the font, you can
expand the width by adding a tracking width between each letterone per letter, except the last letter
The linew += (text.length( )-1)*tracki ng does just that. The shadows will be drawn the same size
as the base text, but they will be offset by thel eft _x and ri ght x values, so you need to add those
In as well. Tracking only affects the horizontal space between letters, so height can be calculated
normally via the font nmetri cs. get Hei ght () method.

Don't forget to account for those shadow offsets!
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With the sizing handled, the only thing left is actually drawing the text on screen. As with all Swing
components, override the pai nt Conponent () method (and not pai nt ()) so that the child components
will be handled properly.

Here's the first bit of the pai nt Conponent () method:

public void pai nt Conponent (G aphics g) {
((Graphics2D)g). set Renderi ngH nt (
Renderi ngH nts. KEY _TEXT ANTI ALI ASI NG,
Renderi ngH nts. VALUE TEXT_ANTI ALI AS ON) ;
char[] chars = getText().toCharArray(),;

Font Metrics fm= this.getFontMetrics(getFont());

Nt h fm get Ascent () ;
Int x = 0O;

First, pai nt Conponent () turns on the graphics object's anti-aliasing hint. Because theRi chJLabel class
will typically be used for large font sizes that need to be attractive, it's probably a safe bet that the
developer wants smooth text.

Next, the method grabs the font and line metrics for the current text in the current font. The graphic:
object always draws text from the bottom of the letter, rather than from the top, as you would
expect with a rectangle or line.

**pg#11*To account for this, you need to know how far down a letter goes (itsascent), which is
retrieved from f m get Ascent () .

A font's ascent is not the same as the height of the font. The height includes
the part of letters that extend below the baseline. Most letters stop at the
baseline but some, like lowercase ysand gs extend further down. The ascent
only includes the part of the letters above the baseline, which is what you
want.

After setting up the variables, you can start drawing each letter (this code is still in the
pai nt Conponent () method):

for(int 1=0; i<chars.length; i++) {
char ch = chars[i];
Int w=fmcharWdth(ch) + tracking;

g.setColor(left_color);
g.drawsString(""+chars[i],x-left_x,h-left_y);

g.setColor(right color);
g. drawstring(""+chars[i], x+ri ght _x, h+ri ght _vy);

downloaded from: lib.ommolkefab.ir



http://lib.ommolketab.ir
http://lib.ommolketab.ir

downloaded from: lib.ommolkefab.ir

g. set Col or (get Foreground() ) ;
g.drawstring(""+chars[i], x, h);

X+=W,

}

((Graphi cs2D) g) . set Render i ngHi nt (
Render i ngH nts. KEY _TEXT_ ANTI ALl ASI NG,
Renderi ngH nts. VALUE TEXT ANTI ALI AS DEFAULT) ;

} I/ end pai nt Conponent ()

This Is a simple loop that calculates the width of each character, plus the tracking, then draws it thre
times: first with the left offsets, next with the right offsets, and finally in the normal position. At the
end of the loop, you just increase x to move on to the next letter. The rendering hint line at the
bottom returns the graphics object to its original anti-aliasing state.

With the class completed, it's time to try some effects. This code will draw large (140 pt) text in gray
with a black drop shadow and a slight, white highlight:

public static void main(String[] args) {
Ri chJLabel | abel = new R chJLabel ("76", -40);
/'l drop shadow w hi ghli ght
| abel . set Left Shadow( 1, 1, Col or. white);
| abel . set R ght Shadow 2, 3, Col or. bl ack) ;
| abel . set For egr ound( Col or. gray);
| abel . set Font (| abel . get Font (). deri veFont ( 140f));

JFranme frame = new JFranme("R chJLabel hack");
franme. get Cont ent Pane() . add( | abel ) ;

frame. pack() ;

frame. setVisible(true);

Figure 1-8 shows what the code looks like running.

Figure 1-8. Drop shadow text
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If you change the shadows to be only one pixel offset from their normal positionand to share the
same color, then you can create a subtle outline effect. Setting the tracking to - 30 pulls the letters
close enough to overlap for a nice logo effect (as seen inFigure 1-9):

Ri chJLabel |abel = new R chJLabel ("76", -30);

[/ subtle outline

abel . set Left Shadow( 1, 1, Col or. white);

abel . set Ri ght Shadow( 1, 1, Col or. white);

abel . set For egr ound( Col or. bl ue) ;

abel . set Font (| abel . get Font (). deri veFont ( 140f));

Figure 1-9. Outlined text

The shadow offsets let you effectively rearrange the letters to create a faded 3D effect (shown In
Figure 1-10):

[/ 3d letters

abel . set Left Shadow( 5, 5, Col or. white);

abel . set R ght Shadow -3, -3, new Col or (0Oxccccff));
abel . set For egr ound( new Col or (0x8888ff));

abel . set Font (| abel . get Font () . deri veFont (140f));
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Figure 1-10. 3D faded letters

You could expand on this hack by combining it with images and nice gradients like the Christmas
Countdown counter in Figure 1-11. Simple graphical effects like the ones shown in theRi chJLabel are

easy to create with Swing thanks to the power of Java2D, and they can really make your interfaces
POP.

Figure 1-11. Mild emboss effect
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Hack 3. Fill Your Borders with Pretty Pictures

i3

Swing comes with a set of customizable borders, but sometimes you want more than they
provide. This hack shows how to create a completely imagebased border that can be
resized.

Swing has a prefabricated border, called theMat t eBor der, which can accept an image in its
constructor. For simple tiled backgrounds, such as a checkerboard pattern, this works fine. However,
If you want to have particular images in each corner,creating a fully resizable image border, then
you'll need something more powerful. Fortunately, Swing makes it very easy to create custom bordel
classes. The image border in this hack will produce a border that looks likeFigure 1-12.

Figure 1-12. An image-based border

The first step to any custom border is to subclassAbst r act Bor der and implement the pai nt Bor der ()
method. The class will take eight images In the constructor, one for each corner and each side; all th
code is shown in Example 1-6.

Example 1-6. Building an image-based border

public class | mnageBorder extends AbstractBorder {

| nage top center, top left, top right,;

| nage | eft _center, right _center;

| rage bottom center, bottomleft, bottomright;
| nsets 1 nsets;

public I mageBorder(l nage top |left, Inmage top center, |Inage top right,
| mrage | eft _center, Image right center,
| rage bottomleft, Inmage bottomcenter, Image bottomright) {

this.top left = top left;
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NI
NI
NI
NI

.top_center = top _center,;
.top_right = top_right;

.left _center = left _center;
.right _center = right _center;
.bottomleft = bottom|l eft;
.bottom center = bottom center,
.bottomright = bottomright;

~ < < -

t hi
t hi

}

w unuounuunuounuounuon

public void setlnsets(lnsets Insets) {
this.insets = I nsets;

}

public Insets getBorderl nsets(Component c) {

If(insets !'= null) {

return I nsets;

} else {

return new | nsets(top _center.getHeight(null),

| eft _center.getWdth(null),

bottom center.getHeight(null), right _center.getWdth(null));

}
}

The two methods after the constructor control the border insets. These are the gaps between the
panel's outer edge (and its parent) and the inner edge of the panel where the panel's children are
drawn. set | nset s() lets you set any size insets, but most of the time you want the insets to be basec
on the actual images that make up the border. The implementation ofget Bor der | nset s() returns the
Insets variable if it's notnul | . However, if the developer didn't set the insets, then they will be
derived from the widths and heights of the images that make up each side of the border (top,
bottom, left, and right).

To actually draw the border, align the corner images to the appropriate corners and then tile the side
Images along each border side. Doing this will require using theText ur ePai nt class, which is an
Implementation of the Pai nt interface. Unfortunately, Text ur ePai nt takes only Buf f er edl nages, not
regular ones, so you've got to convert your images before use.

Buf f er edl nages are a special form of image that the Java2D framework can read and write at a pixel
level. The standard | nage Is controlled by the operating system and is very difficult to access at the
pixel level. Java doesn't let you do a straight conversion between the two kinds of images, but you
can just draw one image on top of another, which is what this method in thel mrageBor der class does:

publ i ¢ Bufferedl mage createBufferedl mage(l nage 1 ng) {
Buf f er edl age buff = new Bufferedl mage(i ng. get Wdt h(null),
| ng. get Hei ght (nul | ), Bufferedl mage. TYPE | NT_ARGB) ;
Graphics gfx = buff.createG aphics();
gf x. drawl mage(ing, O, O, null);
gf x. di spose();
return buff;
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creat eBuf f er edl mage() first creates an empty buffered image with the same size as the original
Image. The image type ISTYPE | NT_ARGB, which makes the image have full 24-bit color with an alpha
channel (transparency). Next, it draws the original image on top of the buffered image. The

di spose() call releases any extra resources so that the code won't waste any memory, and then it
returns the newly minted Buf f er edl mage.

With buffered images in hand, the stage is set for actually filling areas of the border with images. The
next | mageBor der method, fill Texture(), creates a Text ur ePai nt using the appropriate image and
then fills in the requested area:

public void fill Texture(Gaphics2D g2, Image ing, int X, int y, int w, int h) {
Buf f er edl mage buff = createBufferedl mage(i ng);
Rect angl e anchor = new Rectangl e(x,y,ing.getWdth(null),ing.
get Hei ght (nul |));
Text urePai nt paint = new TexturePai nt (buff, anchor);
g2. set Pai nt (pai nt);
g2.fill Rect(x,y,w, h);

}

The second line of this code creates an anchor rectangle. The image will be tiled to fill the entire
border area, but the anchor rectangle is needed to specify where the image will be anchored. We
normally think of images being anchored to (0,0), which works fine for the upper-left corner of the
border but wouldn't work for the other sides. The right corners would need to be right aligned insteac
of left aligned, as would happen with (0,0). By setting the anchor to be the location and dimensions
of the image itself, you take care of anchoring altogether. The tiling will start wherever the single
Image would have been drawn.

Now that you can fill an area with a properly aligned texture, you are ready for thepai nt Bor der ()
method, shown in Example 1-7.

Example 1-7. Painting the border

public void pal nt Border ( Conponent ¢, Graphics g, int x, int vy,
Int wmdth, int height) {

g. set Col or (Col or.white);

g.fill Rect(x,y,wdth, hei ght);

G aphi cs2D g2 = (G aphi ¢cs2D) g;

Int tlw=top left.getWdth(null);
Int tlh = top |left.getHeight(null);
Int tcw = top _center.getWdth(null);
Int tch = top_center.getHeight(null);
Int trw = top right.getWdth(null);
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Int trh

top_right.getHeight(null);

Int lcw = left _center.getWdth(null);
Int lch = left center.getHeight(null);
Int rcw = right _center.getWdth(null);
Int rch = right _center.getHeight(null);
Int blw = bottomleft.getWdth(null);
Int blh = bottomleft.getHeight(null);
Il nt bcw = bottomcenter.getWdth(null);
Il nt bch = bottom center.getHelght(null);
Int brw = bottomright.getWdth(null);
Int brh = bottomright.getHelght(null);

fill Texture(g2,top left,x,y,tlwtlh);

fill Texture(g2,top center,x+tlw,y,wdth-tlwtrw,tch);
fillTexture(g2,top right,x+twdth-trw,y,trw,trh);

fill Texture(g2,left _center,x,y+tlh,Icw, hei ght-tl h-Dblh);

fill Texture(g2,right _center,x+wdth-rcw, y+trh,rcw, hei ght-trh-brh);
fill Texture(g2, bottomleft, x, y+heil ght-Dbl h, blw, bl h);

fill Texture(g2, bottom center, x+blw, y+hei ght-bch, w dt h-bl w brw, bch) ;
fill Texture(g2, bottomright, x+w dt h-brw, y+hei ght-brh, brw, brh);

The first two lines fill the entire border area with white. Then you have to cast theG aphi cs to a

G aphi cs2D object because you will be doing some advanced painting later on. Next, save a reference
to the width and height of each image (the top left, top center, top right, etc.). Finally, call

fill Texture() on each section of the border to fill it in.

The test program shown in Example 1-8 creates a panel that uses the | mageBor der . It creates a
nested frame, panel, and button, and then it creates anl nageBor der for the panel using eight
Images.

Example 1-8. Testing out an image-based border

public class | nageBorder Hack {

public static void main(String[] args) {

JFranme franme = new JFrane(" Hack #3: Fill Your Borders wth Pretty
Pictures");

franme. set Def aul t Cl oseOperation(JFrame. EXIT_ON CLOSE);

JPanel panel = new JPanel ();

JButton button = new JButton("l nmage Border Test");
panel . add( button);

| mageBor der | mage border = new | nageBor der (

new | magel con( "1 mages/ upper | eft.png").getl mage(),
new | magel con( "1 mages/ upper. png"). getl mage(),

new | magel con( "1 mages/ upper right.png"). getl mge(),
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new | magel con( "1 mages/ |l eft _center.png"). getl mge(),
new | magel con( "1 mages/right center.png").getlmge(),
new | magel con( "1 mages/bottom | eft.png"). getl mage(),
new | magel con( "1 mages/ bottom center. png"). getl mge(),
new | magel con( "1 mages/ bottomri ght.png"). getl mage()
);

panel . set Bor der (1 nage_border);

f ranme. get Cont ent Pane() . add( panel ) ;
frame. pack();
franme.setVisible(true);

The sample border is made out of a single image sliced into eight piecesusing Photoshop (the center
Image Is discarded). You can see these slices inFigure 1-13.

Figure 1-13. Source image in Photoshop with slices

The completed | mageBor der class will take the Photoshop slices and tile them to create the finished
border, as seen in Figure 1-14.

Figure 1-14. Completed image border
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The best thing about these image-based borders is that you can completely change their look by just
dropping in new images, which is easy to do with the slice tool in Photoshop. When you create your

own image borders, | recommend starting with a rectangular shape layer and then using filters and
effects to create drop shadows, bevels, and stroked borders.
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Hack 4. Display Dates in a Custom Calendar

iz

You can download calendar components from third parties, but real hackers can use
Swing to build a custom calendar widget on their own.

When you design an application, you'll often want to use standard widgets to display information.
Swing doesn't always give you what you need, though. Consider the calendar component: Swing
doesn't come with one, so most users have to download widgets to integrate into their application.
However, why not go with a cool and hip teen-friendly application with an attractive,image-based
component, as shown in Figure 1-15?

Figure 1-15. Custom calendar component

That would be a bit more fun, wouldn't it? This hack will show you how to build a completely custom
calendar component usingj ava. util . Cal endar and a few images.

First, consider what you'll need. You've got to have pretty images, a component to paint them on,
and then some logic to handle the different parts of the date, including what day of the week starts
off the current month. You should also provide aset Dat e() method, so that MVC frameworks can
play well with your calendar. Let's get started.

1.5.1. Create the Images

| created three images in Photoshop: one for the background, one for each day, and one for the
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current day. These are shown inFigures 1-16, 1-17, and 1-18.

Figure 1-16. calendar.png for the general background

Figure 1-17. day.png for the day backgrounds

Figure 1-18. highlight.png for the current day

| could have separated the day names and the title, but since they don't
change, it was simpler to make them part of the image.

1.5.2. A Component to Paint

The easiest way to create a custom component with fancy drawing is to start off with aJPanel and
override the pai nt Conponent () method, as shown in Example 1-9.

Example 1-9. A Calendar base component

public class Cal endar Hack extends JPanel {
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protected | mage background, highlight, day iny;

protected Sinpl eDat eFormat nonth = new Si npl eDat eFor nat (" MMVM') ;
protected Sinpl eDat eFormat year = new Si npl eDat eFormat ("yyyy");

protected Sinpl eDat eFormat day = new Si npl eDat eFormat ("d");

protected Date date = new Date();

public void setDate(Date date) {
this.date = date;

}

publ i ¢ Cal endar Hack() {
background = new | magel con(" cal endar. png"). getl mage();
hi ghli ght = new I magel con("hi ghlight.png").getlnmage();
day 1 ng = new | magel con("day. png"). getl mage();
this.setPreferredSi ze(new D nmensi on( 300, 280) ) ;

}

publ i ¢ voi d pal nt Conponent (G aphics g) {

(( G aphi cs2D) g) . set Render i ngH nt ( Renderi ngH nts. KEY_ANTI ALI ASI NG,
Renderi ngHi nts. VALUE _ANTI ALI AS _ON) ;

g. dr awml mage( background, 0, O, nul I');
g. set Col or ( Col or. bl ack) ;
g. set Font (new Font (" SansSeri f", Font. PLAIN, 18));
g.drawsSt ri ng(nont h. f or mat (dat e) , 34, 36) ;
g. set Col or (Col or.white);
g.drawstri ng(year. format (date), 235, 36) ;
}
}

This loads the images in the constructor and sets up date formatters for the month, year, and day.
Override the pai nt Conponent () method to turn on anti-aliasing, draw the background, and then draw
the month and year for the current date.

You'll notice that there is a default date in case the developer doesn't set one
(always a good practice).

1.5.3. Draw the Days of the Month

The java. util. Cal endar object handles all date calculations, so let's start there. You'll need two
calendars: one to represent the current date (t oday) and one that you update as you loop through
the grid of dates (cal ) . Here's what that looks like in code:

downloaded from: lib.ommolkefab.ir



http://lib.ommolketab.ir
http://lib.ommolketab.ir

downloaded from: lib.ommolkefab.ir

Cal endar today = Cal endar. getl nstance();
t oday. set Ti ne( dat e) ;

Cal endar cal = Cal endar. getlnstance();
cal . set Ti ne(dat e),;

cal . set (Cal endar. DATE, 1) ;
cal . add( Cal endar . DATE, - cal . get ( Cal endar . DAY _OF WVEEK) +1) ;
for(int week = 0; week < 6; week++) {
for(int d =0; d<7;, d++) {
| mage I ng = day_ I ny;
Col or col = Col or. bl ack:
/[l only draw if 1t's actually in this nonth
| f (cal . get (Cal endar. MONTH) == today. get (Cal endar. MONTH) ) {
| f (cal . equal s(today)) {
| mg = highlight;
col = Color.white;
}
g. drawl mage(1 ng, d*30+46, week*29+81, nul | ) ;
g.drawString(day. format (cal . getTine()),
d*30+46+4, week*29+81+20) ;
}
cal . add( Cal endar . DATE, +1) ;
}
}

You'll notice that both calendars are initialized to date, but then the code resetscal ' s date to the
first of the month and subtracts the current day of the week. This has the effect of settingcal to the
last Sunday before (or equal to) the real current date. You have to perform this calculation because
you need to start drawing in the upper-lefthand corner of the calendar grid, which will almost always
Include a few days from the previous month. Once all of that is done, the code loops through each
week and draws each day.

Now, here's the tricky part: cal goes back seven days, which is almost certainly going to run back
Into the previous month. Because the calendar is month-based, those days in the previous month

shouldn't be drawn. That's why there is a check to see ifcal ' s month is equal to today's month. If
they are equal, then you can draw the day safely; if not, skip drawing and just increment the date.

The last thing to check is if the current day incal Is equal to the real current date. If it is, you want
to use a different color and background image ( hi ghl i ght) . Finally, the image and day numbers are
drawn, with the position determined by the current day of the week and week number. You can
adjust the multipliers and offsets (30, 46, 29, 81) to suit your taste. The drawStri ng() method has
a few extra pixels of padding to make the day number appear more centered in the day image.

And now you have a completely custom calendar, suitable for placement within the zaniest of
Interfaces.
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Hack 5. Add a Watermark to a Text Component

i

This hack will show how to create a custom image background for the JTextField, a
complex Swing component that does not already support backgrounds or icons by default.

One of Swing's most underused features is the ability to partially override drawing code. Most
programs enhance widgets by using renderers or completely overriding thepaint code. By only
partially overriding the drawing, however, you can create some very interesting effects that blend
poth new and existing drawing commands.

Some components, like JLi st and JTabl e, use renderers to customize their look. To put a backgrounc
In a JText Fi el d, however, requires more. The plan is to subclassJText Fi el d, prepare the resources
for drawing a background (loading the image, etc.), and then draw a new background while
preserving the normal JText Fi el d drawing code for the text and cursor.

The actual drawing will be done with aText ur ePai nt . Java2D allows you to fill any area with instances
of the Pai nt Interface. Typically you use a color, which is an implementation ofPai nt , but It is
possible to use something else, such as a texture or gradient. This class will use arext ur ePai nt to tile
an image across the component's background.

The first step is to create a JText Fi el d subclass (shown in Example 1-10).

Example 1-10. Preparing a field for watermarking

public class WatermarkText Fiel d extends JTextField {
Buf f er edl mage i ny;
Text urePai nt texture,;

public WatermarkTextField(File file) throws | Oexception {
super () ;
Ing = Imagel O read(fil e);
Rect angl e rect = new Rectangl e(0, 0,
| ng. getWdth(null),ing.getHeight(null));
texture = new TexturePaint(ing, rect);
set Opaque(fal se);
}
}

Example 1-10 creates a class called Wat er mar kText Fi el d. It iIs a subclass of JText Fi el d with a custom
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constructor that accepts aFi | e object containing an image. It also defines two member variables:

i g and t ext ur e. After the obligatory call tosuper (), the constructor reads the file into the

Buf f er edl nage variable, i ng. If the file isn't a valid imageor can't be read for some other reasonthe
method will throw an exception (hence thet HRows | CExcepti on clause on the constructor definition).

After the image is loaded successfully, the constructor creates aText ur ePai nt. Text ur ePai nt s must
be created with a source image and a rectangle. The rectangle defines the portion of the source to be
tiled. In this case, you want the entire image to be used, so the rectangle is the same size as the
Image.

If you wanted to use just a portion of the image, you could make the rectangle
smaller. This would also give you the ability to store all of your textures in a
single large image, which could save loading time and memory.

The last thing the Wat er mar kText Fi el d constructor does before returning is call set Opaque(fal se). As
you have seen earlier in this chapter (and will see again), theset Opaque() method is one of the core
tools for hacking Swing. In this case, it is used to turn off thedefault background of the Text Fi el d,
allowing you to substitute your own.

With the subclass created, you can add a method to do the actual drawing:

public void pai nt Conponent (G aphics g) {
G aphi ¢cs2D g2 = (G aphi cs2D) g;
g2. set Pai nt (texture);
g.fill Rect(0,0,getWdth(), getHeight()):
super . pai nt Conponent ( Q) ;

}

Wat er mar kText Fi el d overrides the parent class's pai nt Conponent () method with its own version. The
actual drawing is pretty simple: cast to a G aphi cs2D object (which understands how to work with
Pai nt classes), then fill in the background with the texture paint and callsuper ().

Earlier, | said that you will override the parent classpartially rather than completely. This is because
the code still calls the parent class'spai nt Conponent () method, but it does it after painting the new
background. Because the opaque property is set to f al se, the parent class will not draw its own
background, allowing your custom one to show through. The component will draw the text,
selections, and cursors as normal on top of the custom background.

With the class ready, it's time to pull together an example&xample 1-11.

Example 1-11. Trying out the watermarked text field

public static void main(String[] args) throws Exception {
JFrame frame = new JFrame("Watermark JTextField Hack");
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JTextField textfield = new WatermarkText Fi el d(new File("red. png"));
textfield setText("A Text Field");

frame. get Cont ent Pane() . add(textfiel d);

frame. pack();
frame. show() ;

}

The mai n() method creates a JFr ane with one child: the custom text field. It creates a new

Wat er mar kText Fi el d with an image file in the constructor, then it packs and shows the frame. The
text field Is every bit a normal JText Fi el d except for the constructor, so you can use a variable of
type JText Fi el d with no problem.

The Image, r ed. png, looks like Figure 1-19.

Figure 1-19. red.png, the background image

Once tiled across the background of the component, it looks like

Figure 1-20. The running program

Going Further

Overriding a component's background with customdrawing code Is a simple technique
that can be used in some surprising ways. The next hack will reuse the watermark code
to create a JText Pane with light clouds in the background and a small image badge in the
upper-righthand corner. With custom backgrounds you could also add animation, status
reports, or even rotating space images (see "Put a NASA Photo into the Background of a
Text Area" [Hack #71]).
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Hack 6. Watermark Your Scroll Panes

i

This hack creates a text area with a tiled background image that is fixed, even when the
text area scrolls, and also a fixed foreground image that appears above the text, much
like the station badges now affixed to the lower-righthand corner of most TV broadcasts.

The Swing framework was designed to let developers override portions of every component, both the
visual appearance (the view) and the behavior (the model and controller). This design gives
developers great flexibility. One of my favorites is theJScrol | Pane. Its nested composite design
allows developers to create some stunning effects.

Once again, the idea is to override the drawing code of a standard component to create the visual
effects [Hack #5]. The difference here is that you must deal with a composite object, the

JScrol | Pane. A JScrol | Pane Is not a single Swing componentit's actually a wrapper around two
scrollbars and the component that does the real scrolling is aJVi ewport . This viewport is the actual
target component; you will subclass it to draw both above and below theVi ew component (as seen In
Example 1-12). The Vi ewis the Swing widget being scrolled; in this case, it is aJText Ar ea.

Example 1-12. Modifying the viewport for watermarking

public class Scroll PaneWat er mar k ext ends JVi ewport {
Buf f er edl nage f gi nage, bgi nage,
Text urePal nt texture;
public void setBackgroundTexture(URL url) throws | OException {
bgi mage = I magel O.read(url);
Rect angl e rect = new Rectangl e(0, O,
bgi mage. get Wdt h(nul |), bgi nage. get Hei ght (nul ) ) ;
texture = new TexturePal nt (bgi nage, rect);

}

public void set ForegroundBadge(URL url) throws | OException {
fgimage = Imagel O . read(url);

}

The Scrol | PaneWat er mar k class inherits from JVi ewport , adding two methods: set Backgr oundText ur e(
) and set For egr oundBadge( ). Each takes a URL instead of a File to allow for images loaded from
places other than the local disk, such as a web server or JAR file.

set Backgr oundText ur e( ) does the same thing that the Wat er mar kText Fi el d did in the previous hack.
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It loads the image, creates a same-size rectangle, then initializes a TexturePaint for later use.
set For egr oundBadge() Is even simpler, only loading the image and storing it in thef gi mage variable.

With the class set up, Iit's time to draw. The code below callssuper. pai nt Conponent () first, and then
draws the texture on top of the component. This is because the existing background might need to
show through in case the texture has translucent sections. This would be especially important if the
standard view background isn't just a solid color. Under Mac OS X, for example, the background is
often a striped, light blue pattern. Here's the code to handle texturing:

public void pal nt Conponent (G aphics g) {
[/ do the superclass behavior first
super . pai nt Conponent (g) ;

/] paint the texture

| f(texture '= null) {
G aphi ¢cs2D g2 = (G aphi cs2D) g;
g2. set Pai nt (texture);
g.fillRect(0,0,getWdth(),getHeight());

Scr ol | PaneWat er mar k draws the foreground image badge by overriding thepai nt Chi | dren( ) method,
calling the superclass, and thendrawing the image. This ensures that the badge is always on top of
the children or view:

public void paintChildren(Gaphics g) {
super. paint Children(qg);
1 f(fgimage !'= null) {
g. drawl nage(f gi nage,
getWdth()-fgli mage. getWdth(null), O,
nul | ) ;

}

The view (a text area In this example) will usually draw its own background. Because, by definition,
the view iIs as big as the viewport (if not bigger), its background will cover up the viewport's nice
texture completely. To stop that, you need to callset Opaque( ) on the view:

public void setViewJConmponent view) {
vi ew. set Opaque(fal se);
super. set Vi ewm( Vi ew) ;

}
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The set Vi e ) method overrides the existing version (fromJVi ewport ) to call set Opaque(fal se) on
the view before calling the super ( ) method. By putting this call here, instead of callingset OQpaque()
from the normal setup routines, it frees the developer using theScr ol | PaneWat er mar k class from
having to call set Opaque( ) manually, making the class more reusable.

With all of the pieces in place, you can now create a text area inside the customscroll pane. The
mai n( ) method in Example 1-13 tests it out.

Example 1-13. Testing the scroll pane watermark

public static void main(String[] args) throws Exception {
JFrane frane = new JFrane("Scroll Pane Wat ermark Hack");

JText Area ta = new JText Area();
ta.setText(fileToString(new File("alice.txt")));
ta.setLineWap(true);
ta.set WapStyl ewosrd(true);
Scrol | PaneWat er mar k wat ermark = new Scr ol | PaneWat er mar k() ;
wat er mar k. set Backgr oundText ure(new File("clouds.]pg").toURL());

wat er mar k. set For egr oundBadge(new Fi |l e("flyingsaucer.png").toURL());
wat er mar k. setView(ta);

JScrol | Pane scroll = new JScrol | Pane();
scrol | .setViewport (wat ernark);

f rame. get Cont ent Pane() . add(scroll);
frame. pack() ;

franme. set Sl ze( 600, 600);

frame. show() ;

The mai n( ) method in Example 1-13 creates a frame containing a scroll pane that contains a text
area. fil eToString() Is a utility function that loads a text file into the text area.

For brevity, the code forfil eToString() Is not printed here, but you can see it
In the full source on the book’'s web site:

http://www.oreilly.com/catalog/swinghks.

After setting up a standard JText Ar ea, the code creates a new Scr ol | PaneWat er mar k viewport and
loads up the images (clouds.jpg is a tileable image of pale, fluffy clouds, andflyingsaucer.jpg is a
small image of a flying saucer with a translucent drop shadow that will blend nicely over the text).
Finally, the mai n( ) method sets the text area as the viewport's view, creates a new scroll pane, and
then sets the watermark as the scroll pane's viewport.

Figure 1-21 shows what it looks like when it's all put together.
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Figure 1-21. Finished ScrollPane hack

alalka Scroll Pane Watermark Hack

ALICE was beginning 1o get very tired of sitting by her D
sister on the bank and of having nothing € or
twice she had peeped into the book hep~'

reading, but it had no pletures oF Comersa L,
“and what is the use of a book,” thought W
picturnes of conversations™ 3

50 she was considering, in her own mind (as well as she
could, for the hot day made her feel very sleepy and

stupld), whether the pleature of making a daiiy-chain
would be worth the trouble of getting up and picking the

dalsies, when suddenly a White Rabbit with pink eyes
ran close by her,

There was nothing so very remarkable in that; nor did
Alice think it so very much out of the way to hear the
Rabbit say to itself "Oh dear! Oh dear! | shall be too

gt by pe b fthmiimbes (& mmeme sl i mrreree ol
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Hack 7. Put a NASA Photo into the Background of a Text
Area

HAGK

#1
This hack will repurpose an existing web page, one of NASA's photo sites, by pulling their
"Astronomy Picture of the Day" into the background of a text area.

You've already learned how to draw a watermark image in the background of a text areaJHack #6]
using a Scr ol | PaneWat er mar k. This hack will pull a photo down from the Web and reuse that class to
put the photo in the background. The photo itself comes from NASA's "Astronomy Picture of the Day’
page: http://antwrp.gsfc.nasa.gov/apod/. The URL to the image changes each day, but the page
Iitself does not. To pull the image down you will load the page, find the image URL, then load the

Image Iitself and put it into the Scr ol | PaneVWat er mar k. Depending on the day, it may look something
like Figure 1-22.

Figure 1-22. Text area with a background image

The code Iin Example 1-14 defines a class called Backgr oundLoader , which implements Runnabl e so it
can be placed on its own thread. The constructor takes as an argument theScr ol | PaneWat er nar k,
which the loader will put the image into. Therun() method contains a loop that will run every two
hours, loading the page, finding the SRC URL, then loading the image into the watermark.

Example 1-14. A thread to load a background image

publ i ¢ cl ass BackgroundLoader | nplenments Runnabl e {
private Scroll PaneWat er mar k wat er mar Kk;
publ i ¢ BackgroundLoader ( Scrol | PaneWat er mar k wat er nar k) {
this.watermark = wat er marKk;
}
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public void run() {

whil e(true) {

try {
String base url = "http://antw p. gsfc. nasa. gov/ apod/";
URL url = new URL(base url);
Reader 1 nput = new | nput StreanReader (url.openStream));
char buf[] = new char[1024];
StringBuffer page buffer = new StringBuffer();
whil e(true) {

Int n = I nput.read(buf);
1f(n < 0) { break; }
page_ buffer.append(buf, 0, n);
}
/] Locate the I nage URL (see next section)
} catch (Exception ex) {
Systemout. println("exception:
ex. printStackTrace();

+ ex);

First, you open the web page and load it into apage_buf f er by looping through an
| nput St r eanrReader , copying the page data into a string buffer.

The Reader will take care of encoding issues so you don't need to worry about
reading HTTP headers or converting to Unicode.

Page in hand, now you need to find the URL for the image itself. If you load the page into a web
browser and view the page source, you will see that there is only a singlel Mz tag in the entire page.
This makes the image very easy to find:

Pattern pattern = Pattern.conpile("<IMs SRC\"(.*)\"");
Mat cher mat cher = pattern. mat cher(page buffer);

mat cher . find();

String inmg_url = base url + matcher.group(1l);

wat er mar k. set BackgroundTexture(new URL(Inmg url));
wat er mar k. repai nt () ;

Thread. current Thread() . sl eep(1000*60*60*2) ;
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First, you must create a Pat t er n object with a regex (regular expression) that matches the URL. You
will notice In the previous code that there are parentheses around the .*. This is called agrouping.
The matcher will store anything that matches the parentheses in a series of groups that you can
query later. This lets you define exactly which part of the pattern you want to pull out. Aftercreating
a Mat cher and calling fi nd(), you can pull out the image URL with the linemat cher. group(1),
prepending it with the base URL for the page.

With the final image URL ready, just set the background texture for the watermark, refresh the
screen, and then sleep for two hours. The calculation in the code (000*60*60*2) evaluates to the
number of milliseconds in a two-hour block of time. The page only changes once a day, but this way
the change will be picked up sooner If the program is running overnight.

With all of the parts assembled, you can now create a main method, shown inExample 1-15, that
builds a simple text editor with the Scr ol | PaneWat er mar k to show the space image in the background.

Example 1-15. Testing the space image background

public static void main(String[] args) throws | OException {
JFrane frane = new JFrane(" Bl ocki ng W ndow'") ;
JText Area jta = new JText Area(10, 40);
jta.set Foreground(Col or.white);
Scrol | PaneWat ermar k vi ewport = new Scrol | PaneWat er mar k() ;
viewport.setViewjta);
vi ewport. set OQpaque(fal se);

JScrol | Pane scroll new JScrol | Pane();
scroll.setViewort (viewort);

Cont ai ner conp = franme. get Cont ent Pane();
conp. add(" Center", scroll);

frame. pack() ;

frame. show) ;
new Thread( new BackgroundLoader (viewport)).start(); }

The last line of the mai n( ) method starts a new thread to manage the background image.

Because the code is completely encapsulated in theBackgr oundLoader class,
you could add space images to a component that uses a scroll pane, not just a
JText Ar ea.
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Hack 8. Animate Transitions Between Tabs

E
This hack shows how to create animated transitions that play whenever the user switches
tabs on a JTabbedPane.

One of Swing's great strengths is that you can hack into virtually anything. In particular, | love
making changes to a component's painting code. The ability to do this is one of the reasons | prefer
Swing over SWT. Swing gives me the freedom to create completely new Ul concepts, such as
transitions.

With the standard paint methods, Swing provides most of what you will need to build the transitions.
You will have to put together three additional things, however. First, you need to find out when the
user actually clicked on a tab to start a transition. Next, you need a thread to control the animation.
Finally, since some animations might fade between the old and new tabs, you need a way to provide
Images of both tabs at the same time. With those three things, you can build any animation you
desire.

1.9.1. Building a Basic Tabbed Pane

To keep things tidy, | have implemented this hack as a subclass ofJTabbedPane, except for the actual
animation drawing, which will be delegated to a further subclass. By putting all of the heavy lifting
Into the parent class, you will be able to create new animations easily.

Example 1-16 is the basic skeleton of the parent class.

Example 1-16. A skeleton for the transition manager

public class TransitionTabbedPane extends JTabbedPane
| mpl enent s Changeli st ener, Runnabl e {
protected int animation | ength = 20;
public TransitionTabbedPane() {
super () ;
t hi s. addChangelLi stener(this);

}
public i nt get Ani mati onLength() {

return this.ani mation_| engt h;

}
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public void set Ani mati onLength(int | ength) {
this.animation_ | ength = | engt h;

}

transi ti onTabbedPane extends the standard JTabbedPane and also implements ChangelLi st ener and
Runnabl e. ChangelLi st ener allows you to learn when the user has switchedbetween tabs. Since the

event Is propagated before the new tab is painted, inserting the animation is very easy.Runnabl e is
used for the animation thread itself.

all of the code together makes the system more encapsulated and easier to

— 1 You could have split the thread into a separate class, but | think that keeping
maintain.

TRansi ti onTabbedPane adds one new property, the animation length. This defines the number of
steps used for the transition, and it can be set by the subclass or external code.

1.9.2. Scheduling the Animation

Since the pane was added as a Changeli st ener to itself, the st at eChanged( ) method will be called
whenever the user switches tabs. This is the best place to start the animation thread. Once started,

the thread will capture the previous tab into a buffer, loop through the animation, and control the
repaint speed:

/| threadi ng code

public void stateChanged(ChangeEvent evt) {
new Thread(this).start();

}

protected Iint step;
protected Bufferedl mage buf = null;
protected int previous tab = -1,

public void run() {
step = O;

/] save the previous tab

| f(previous tab I'= -1) {
Conponent conp = this.get Conponent At (previ ous_t ab);
buf = new Buff eredl nage(conp. get Wdt h(),

conp. get Hei ght (),
Buf f er edl mage. TYPE 4BYTE ABGR),;
conp. pai nt (buf. get G aphics());
}
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Notice that the run( ) method grabs the previous tab component only when theprevi ous_t ab index
Isn't -1. The component will always have a valid value, except for the first time the pane is shown on
screen, but that's OK because the user won't have really switched from anything anyway. If there is
a previous tab, then the code grabs the component and paints it into a buffer image.

It's Important to note that this is not thread-safe because the code is being
executed on a custom thread, not the Swing thread. However, since the tab is
about to be hidden anywayand, in fact, the next realpai nt () call will only draw
the new tabyou shouldn't have any problems. Any changes introduced by this
extra pai nt () call won't show up on screen.

With the previous component safely saved away, you can now loop through the animation:

for(int i=0; i<animation_length; i++) {
step = 1I;

repai nt();

try {

Thread. current Thread() . sl eep(100);
} catch (Exception ex) {
p("ex: " + ex),;

}
}

step = -1;
previous tab = this.getSel ectedl ndex();
repaint();

This code shows a basic animation loop from 1 toN, with a 100-millisecond duration for each frame.

A more sophisticated version of the code could have dynamic frame rates to
adjust for system speed.

Once the transition finishes, the animation step is set back to -1, the previous tab is stored, and the
screen iIs repainted one last time, without the transition effects.

1.9.3. Drawing the Animation

The TRansi ti onTabbedPane Is now set up with the proper resources and repaints, but it still isn't
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drawing the animation. Because the animation is going to partially or completely obscure thetabs
underneath, the best place to draw is right after the children are painted:

public void paintChildren(Gaphics g) {
super. paintChildren(g);

| f(step !'= -1) {
Rectangl e size = this.get Conponent At (0) . get Bounds() ;
G aphi cs2D g2 = (G aphi cs2D) g;
paint Transition(g2, step, size, buf);
}
}

public void paintTransition(Gaphics2D g2, int step,
Rect angl e size, |nmage prev) {

}

This code puts all of the custom drawing into thepai nt Transi ti on( ) method, currently empty. It will
only be called if step isn't- 1, meaning during a transition animation. Thepai nt Transi ti on( ) method
provides the drawing canvas, the current animation step, the size and position of the content area
(excluding the tabs themselves), and the image buffer that stores the previous tab's content. By
putting all of this in a single method, subclasses can build their own animations very easily Example
1-17 i1s a simple transition with a white rectangle that grows out of the center, filling the screen, then
shrinking again to reveal the new tab content.

Example 1-17. Setting up an animated transition

public class | nQut Pane extends TransitionTabbedPane {
public void paintTransition(Gaphics2D g2, int state,
Rect angl e size, |nmage prev) {

Int | ength = get Ani mati onLengt h();
Int half = 1length/?2;
doubl e scale = size.getHeight()/1ength;
I nt of fset = O;
[/ calculate the fade out part
|f(state >= 0 && state < half) {
/] draw the saved version of the old tab conponent
|f(prev !'= null) {
g2.drawl nage(prev, (int)size.getX(), (int)size.getY(),null);

}
offset = (int)((10-state)*scale);

}

[/ calculate the fade i n part
|f(state >= half && state < length) {
g2.set Col or (Col or. white);

offset = (int)((state-10)*scal e);
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}

// do the draw ng
g2. set Col or (Col or.white);
Rectangl e area = new Rectangl e((int)(size.get X()+offset),

(int)(size.getY()+offset),
(int)(size.getWdth()-offset*2),
(int)(size.getHeight()-offset*2));

g2.fill (area);

}
}

| nQut Pane implements only the pai nt Transi ti on( ) method, leaving all of the harder tasks to the
parent class. First, it determines how long the animation will be, and then it calculates an offset to
grow and shrink the white rectangle. If the drawing process is currently in the first half of the
animation (st ep < hal f), then it draws the previous tab below the rectangle, creating the illusion tha
old tab content is still really on screen with the rectangle growing above it. For the second half of the
animation, it just draws the rectangle, letting the real tab (the new one) shine through as the
rectangle shrinks.

1.9.4. Putting It All Together

Because transi ti onTabbedPane Is just a JTabbedPane subclass, it can be used wherever the original
would be. Example 1-18 creates a frame with two tabs, each containing a button. The running
program looks like Figure 1-23. As you switch between the tabs, you will see an animation like that
shown in Figure 1-24.

Example 1-18. Testing out tabbed animation transitions

public class TabFadeTest {

public static void main(String[] args) {
JFranme franme = new JFrane("Fade Tabs");
JTabbedPane tab = new | nQut Pane();
t ab. addTab("t 1", new JButton("Test Button 1"));
t ab. addTab("t 2", new JButton("Test Button 2"));

frame. get Cont ent Pane( ). add(t ab);

frame. pack();
frame. show() ;

}
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Figure 1-23. Two tabs, before transition effect begins

O e Fade Tabs

|

Jer | 2}

Test Button 1

Figure 1-24. Tab transition at mid-point

1.9.5. Another Example

Because TRansi t i onTabbedPane makes it so easy to build new animations, | thought I'd add another
one. This is the old venetian blinds effect, where vertical bars cover the old screen and uncover the
new one; Example 1-19 puts it together.

Example 1-19. Creating a venetian blinds effect

publ i c cl ass Veneti anPane extends TransitionTabbedPane {
public void paintTransition(Gaphics2D g2, iInt step,
Rectangl e size, |Image prev) {
Int | ength = get Ani mati onLengt h();
Int half = 1length/?2;
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/|l create a blind
Rect angl e blind = new Rectangl e();

/] calculate the fade out part

| f(step >= 0 && step < half) {

// draw the saved version of the old tab conponent
1f(prev '= null) {

g2. drawl mage(prev, (int)size.get X(), (int)size.getY(),null);
}

/] calculate the grow ng blind

bl i nd = new Rect angl e(

(1 nt)size.get X(),

(1nt)size.getY(),

st ep,

(1nt)size.getHeight());

}

[/ calculate the fade in part

| f(step >= half && step < length) {
// cal culate the shrinking blind
bl i nd = new Rect angl e(

(1 nt)size.get X(),
(1nt)size.getY(),

| engt h- st ep,
(1nt)size.getHeight());

bl i nd.transl ate(step-hal f, 0);
}

[/ draw the blinds

for(int 1=0; i<size.getWdth()/half; 1++) {
g2. set Col or (Col or.white);

g2.fill (blind);

blind.transl ate(hal f, 0);

}
}
}

Just like | nQut Pane, Venet i anPane selectively draws the old tab and then calculates the placement of
animated rectangles. In this case, there is a blind rectangle that spans the entire screen from top to
bottom, but has the width of the current step. As a result of the step growing, this rectangle gets
bigger with each frame. For the second half of the animation, it shrinks and moves to the right,
making it appear to fade into nothing. Once the blind is calculated,Venet i anPane draws the blind
multiple times to cover the entire tab content area, creating the effect seen inFigure 1-25.
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Figure 1-25. Tab transition with a venetian blinds effect

8N e Fade Tabs ]

‘15 htenz

This hack is quite extensible. With the power of Java2D you could add translucency, blurs, OS X-like
genie effects, or anything else you can dream up. As a future enhancement, you could include more

animation settings to control the frame rate and transition time. If you do create more, please post
them on the Web for others to share.
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Hack 9. Blur Disabled Components

Yis

This hack explores creating how to perform a blur transformation on a Swing component.

Every Swing component draws to the screen via thepai nt Conponent ( ) method. This iIs true even for
components that offload the actual drawing to Look and Feel Ul objects. Because all drawing goes
through the pai nt Conponent () method at some point, this point is where you can do some interesting
things by manipulating the graphics object during the paint process.

Swing components draw to the G aphi cs object passed in through the pai nt Conponent () method. This
means that if you replace the G aphi cs object with a custom version, you can capture a component's
drawing into a bitmap instead of going straight to the screen.

Blurring is a pixel-level operation, meaning the actual blurring is done pixel-by-pixel in a bitmap. By
drawing the component to a bitmap, blurring that bitmap, and then drawing the bitmapin the place
of the component, you can effectively have a blurred component without disturbing the rest of the
Swing painting routines. The particular implementation in this hack uses a blurred effectto replace
the normal graying of a component when it isdisabled.

The first step is to capture the button into a bitmap, as shown inExample 1-20.

Example 1-20. Creating a blurrable button

public class BlurJButton extends JButton {
public BlurJButton(String text) {
super (text);

}

public void pai nt Conponent (G aphics g) {
| f (1 sEnabl ed()) {

super . pai nt Conponent (g) ;

return;

}
Buf f er edl age buf = new Bufferedl nrage(getWdth(), get Hei ght(),

Buf f er edl mage. TYPE | NT_RGB) ;
super . pai nt Conponent ( buf . get G aphi cs());
[/ Blur the buffered i nage (see next section)

}
}
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The Bl ur JBut t on class extends a normal JBut t on and overrides the pai nt Conponent () method. If the
button is enabled (neither disabled nor grayed out), then it calls the superclass’'s normal version of
pai nt Conponent () and returns. If the button is disabled, however, thenBl ur JBut t on creates a new
Buf f er edl mrage with the same dimensions as the component.

IS a generic kKind of image that gives you a lot of flexibility. | set the type of the
Image to TYPE | NT_RGB, rather than TYPE_| NT_ARGB, because the latter adds an
alpha channel. An alpha channel lets you create transparency effects, but since
the blur doesn't need transparency, that feature would cost you unneeded
memory.

t_ A Buf f er edl mage Is simply an image backed by a bunch of bytes in memory. It

Finally, the Bl ur JBut t on calls the pai nt Conponent () on its superclass, the standard JButt on, passing
In the graphics obtained from the buffer. This is the key to the hack. By passing inbuf . get G aphi cs()
Instead of the g variable, the button will be drawn entirely to the image buffer, thus enabling the
blurring:

float[] ny_kernel = {
0. 10f, 0O.10f, 0. 10f,
0. 10f, 0. 20f, 0. 10f,
0. 10f, 0O.10f, 0.10f };
Convol veQp op = new Convol veQp(new Kernel (3,3, ny _kernel));
| mage ing = op.filter(buf,null);
g. drawl mage(ing, 0, 0, nul 1) ;

Blurring is a complex operation where each pixel is averaged with thepixels next to it to create a new
pixel. The actual math is not tricky, but it's very tedious, and you need to take special care around
the edges of the buffer. Fortunately, Java2D provides a class that handles all of the messy details. Al
you have to provide iIs a series of float values, called akernel.

The kernel is a bunch of numbers between 0 and 1 that will be multiplied against the value of each
pixel and its neighboring pixels. In the previous case, there is a 3 x 3 matrix of values where the
target pixel (the one being blurred) is in the center. Multiplyingl times the pixel value will produce
the same pixel value, and therefore the same color.0 times the pixel value will produce0, or black.
Something in between will produce a darker version of the pixel. Once the kernel is multiplied by the
pixels, the values are added together. The kernel in this example has values 0f0. 10 for every slot
except for the center one, which is0. 20. If you add those up, you will find that it comes to exactlyl.
This means that the final pixel color will have the same brightness as it did originally (averaged over
the entire image), but its color will be a mixture of all of the pixels around it. If the sum of the pixels
came out to be less than 1, then the resulting image would be darker than the original. If the sum
was greater than 1, then the image would be lighter. This system gives you a lot of flexibility. In fact
many paint programs implement a great number of their filters simply by using different convolution
kernels.
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t Try changing the values in the kernel to get effects other than blurring.

Once the kernel is created, It is passed into a newConvol veCp, which does all of the actual
calculations. op. filter(buff, null) tells the operation to begin. Thenul I value Iin the second
argument tells the operation to create a new buffer of the same size as the input buffer,buf. Once
the blur operation is complete, the final bitmap Is drawn to the real screen with the line

g. drawl mage(ing, 0,0, nul |).

With the class in place, you can test it out in code with something like thismai n() method:

public static void main(String[] args) {
JFrane frane = new JFrane("Blurred Button Hack");
final JButton button = new BlurJButton("A Blurred Button");
JButton control = new JButton("Swtch");
control . addActi onLi stener (new ActionLi stener() {

public void actionPerforned(ActionEvent evt) {
butt on. set Enabl ed(! button. 1 sEnabl ed() ) ;

}
1)

franme. get Cont ent Pane() . add( button);

f ranme. get Cont ent Pane() . add(" Sout h", control);
frame. pack() ;

frame. show() ;

This Is a standard JFr ane containing a Bl ur JBut t on as well as a normal button for control. The control
button has an Acti onLi st ener that toggles the blurred button's enabled state. The initial statewith
the button unblurredis shown in Figure 1-26. When you blur the button, it looks likeFigure 1-27.

Figure 1-26. Enabled button with no blur effect

Figure 1-27. Disabled button with blur effect

downloaded from: lib.ommolkefab.ir



http://lib.ommolketab.ir
http://lib.ommolketab.ir

downloaded from: lib.ommolkefab.ir

This technique of rendering to an intermediate buffer can be very powerful. You could extend this
hack by doing other pixel-level operations, such as watercolor effects, edge detection, contrast
adjustments, or even animated waves and rotations. Anything you can do to a bitmap you can apply
to a Swing component.
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Hack 10. Building a Drop-Down Menu Button

Yo

This hack shows how to build a color chooser as a proper drop-down component. It will
behave like JConboBox but without the extension headaches of Sun's version of the class.

Most custom Swing components are created with simple subclasses of the standard base classes iIn

j avax. swi ng. This works fine most of the time, but every now and then you need to build something
where there is no easy standard component to start with. Even worse, sometimes the obvious choice
for your starting point is a component so convoluted that you can't figure out where to start. Still,
you'd rather not reimplement the wheel. No, I'm not talking aboutJTRee or JTabl el'm referring to the
JConmboBox. It seems like such a simple component, but the implementation is fiendishly complex.

Most large applications use components that feel like theJConboBox, but do something entirely
different, like select a color or show a history list. A quick search through theJConboBox APl doesn't
turn up any obvious extension points. You could customize it with some cell renderers, but if you
need a component that doesn't show a list of data, you are pretty much out of luck. The source to
JConboBox Is not very helpful either. The work is spread out over several Ul classes in the various
Look and Feel (L&F) packages. If you did customize one of those, your component would look out of
place when used in a different L&F. The only real option is to write your own combo box, which is
pretty easy except for the actual drop-down part. You need to show a component on top of the
others, poking out of the frame occasionally, but without any decorations of its own. It should be jus
a borderless floating box. Digging through Swing's source code reveals the secret ingredient: a

JW ndow.

JW ndowis a subclass of W ndow but not of Frane. This means it has no decorations on the side, and it
IS hidden from the Dock and Taskbar. This is exactly what you want from a pop up. Care must be
taken when creating it, however, as you must ensure the window appears only on top of the existing
components, and that it disappears when something else gains focus or the window moves.
Fortunately, you can do all of this with one composite component and a few event listeners.

Dr opDownConponent will be a composite of the visible component, a downarrow trigger button, and
the hidden component that will appear in the pop up. By thinking of your custom component as a
composite of existin<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>