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Preface

In late 2005, I started to explore Java SE 6 by writing a JavaWorld article titled 
“Start saddling up for Mustang” (http://www.javaworld.com/javaworld/jw-01-2006/
jw-0109-mustang.html). This article investigated Console I/O, partition-space methods,
the Splash Screen API, and the System Tray API. 

In mid-2006, I wrote “Mustang (Java SE 6) Gallops into Town” (http://www.informit.
com/articles/article.asp?p=661371&rl=1) for informit.com. This article continued my 
earlier Java SE 6 exploration by focusing on access permissions control methods, the
Desktop API, programmatic access to network parameters, and table sorting and 
filtering. 

In late 2006, I completed my article-based coverage of Java SE 6 by writing a trilogy 
of articles for informit.com: “Taming Mustang, Part 1: Collections API” (http://www.
informit.com/articles/article.asp?p=696620&rl=1), “Taming Mustang, Part 2: Scripting
API Tour” (http://www.informit.com/articles/article.asp?p=696621&rl=1), and “Taming
Mustang, Part 3: A New Script Engine” (http://www.informit.com/articles/article.
asp?p=696622&rl=1).

This book continues my exploration of Java SE 6.
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Introduction

Welcome to Beginning Java SE 6 Platform. Contrary to its title, this is not another
beginner-oriented book on Java. You will not learn about classes, threads, file I/O, and
other fundamental topics. If learning Java from scratch is your objective, you will need 
to find another book. But if you need to know (or if you just happen to be curious about)
what makes Java SE 6 stand apart from its predecessors, this book is for you.

This book starts you on a journey of exploration into most of Java SE 6’s new and
improved features. Unfortunately, various constraints kept me from covering every fea-
ture, including the JavaBeans Activation Framework (<<sigh>>). 

While you learn about these features, you’ll also encounter exciting technologies,
such as JRuby and JavaFX, and even catch a glimpse of Java SE 7. You’ll also find numer-
ous questions and exercises that challenge your understanding of Java SE 6, and
numerous links to web resources for continuing this journey.

Beginning Java SE 6 Platform is a must-have resource if you want to quickly upgrade
your skills. It is also the right choice if you need information about performance and
other important topics before deciding if your company should upgrade to Java SE 6. This
book will save you from wading through Java SE Development Kit (JDK) documentation
and performing a lot of Internet searches.

Authors have idiosyncrasies; I am no different. For starters, although you’ll often find
links to various resources, I do not include links to entries in Sun’s Bug Database. Rather
than present individual links, I present bug identifiers and their names (Bug 6362451
“The string returned by toString() shows the bridge methods as having the volatile modi-
ficator,” for example). If you want to find information about a bug, point your browser to
http://bugs.sun.com/bugdatabase/index.jsp, enter the bug identifier in the appropriate
field, and perform a search. In addition to the appropriate database entry appearing at
the start of the search results, other results point you to related items that can enhance
your understanding of a particular bug topic.

Other idiosyncrasies that you’ll discover include my placing a // filename.java com-
ment at the start of a source file (I forget the reason why I started to do this; old habits die
hard), placing space characters between method names and their argument/parameter
lists in source listings, importing everything from a package (import java.awt.*;, for
example), limiting my comments in source listings, bolding certain parts of source list-
ings to emphasize them, and adding the package name (unless the package is java.lang)
to the first mention of a class or an interface in the text.
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Who This Book Is For
This book assumes that you are a professional Java developer with a solid understanding
of Java 2 Platform, Standard Edition 5 (J2SE 5). If you are new to Java, you’ll probably feel
overwhelmed by this book’s content because it does not revisit basic Java concepts (such as
classes and generics). It just is not possible to cover both the fundamentals and Java SE 6’s
new features in a single book.

For a version-agnostic treatment of Java and object-oriented fundamentals in gen-
eral, refer to Beginning Java Objects, Second Edition (Apress, 2005; ISBN: 1-59059-457-6)
by Jacquie Barker.

How This Book Is Structured
This book is organized into ten chapters and five appendixes. The first chapter intro-
duces you to Java SE 6. The remaining chapters explore new and improved features in
specific topic areas, in a tutorial style. The first three appendixes present additional fea-
tures in a reference format. The penultimate appendix presents answers and solutions to
the questions and exercises that are presented in Chapters 1 through 10. The final appen-
dix gives you a preview of features that will most likely appear in Java SE 7. Here’s a brief
summary of the contents:

Chapter 1, Introducing Java SE 6: Every journey needs a beginning. Chapter 1 sets the
stage for the remaining chapters by introducing you to Java SE 6. You’ll learn the rea-
son for the name change (it’s not J2SE 6), the themes that define this release, and the
big picture of what constitutes Java SE 6. You’ll then get a taste of what is new and
improved by exploring some Java SE 6 features not covered elsewhere in the book.
Because Java SE 6 has evolved since build 105 (which is the build that I used to
develop this book’s code and examples), this chapter concludes with brief coverage
of Java SE 6, update 1 and update 2.

Chapter 2, Core Libraries: Chapter 2 explores various core library topics. You’ll learn
about enhancements made to the BitSet class, the new Compiler API, I/O enhance-
ments, mathematics enhancements, new and improved collections, new and
improved concurrency, and the new ServiceLoader API. What are classpath wild-
cards? You’ll find the answer in Chapter 2. 

Chapter 3, GUI Toolkits: AWT: A lot of new stuff has been added to Java SE 6’s Abstract
Windowing Toolkit (or Abstract Window Toolkit, if you prefer). Chapter 3 explores the
brand-new Desktop, Splash Screen, and System Tray APIs. It also looks at the new
modality model and API. Various improvements have also been made to the existing
infrastructure. This chapter briefly examines enhancements in the areas of dynamic
layout, non-English locale input, and XAWT (the AWT for Solaris and Linux).
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Chapter 4, GUI Toolkits: Swing: Not to be outdone, Swing has also benefited in Java
SE 6. In Chapter 4, you’ll learn how to add arbitrary components to JTabbedPane’s tab
headers. You’ll also examine the improvements in the SpringLayout layout manager
and in the area of dragging and dropping Swing components. Then you’ll play with
the new JTable class features for sorting and filtering table contents, learn about
enhancements to the Windows and GTK look and feels, and explore the new 
SwingWorker class. Finally, you’ll discover how to print text components.

Chapter 5, Internationalization: Chapter 5 introduces you to the Calendar class’s sup-
port for the Japanese Imperial Era calendar, the locale-sensitive services, new locales,
the Normalizer API, and ResourceBundle enhancements. Among other things, you’ll
learn how the locale-sensitive services are used to introduce an appropriate currency
provider for a new locale.

Chapter 6, Java Database Connectivity: This chapter has a “split personality.” The first
half focuses on new Java Database Connectivity (JDBC) features ranging from auto-
matic driver loading to wrapper pattern support. The second half explores Java DB
(also known as Apache Derby), which happens to be a pure-Java database manage-
ment system (DBMS) bundled with JDK 6. If you are unfamiliar with Java DB/Derby,
this chapter will quickly get you up to speed on using this technology. This chapter’s
“Test Your Understanding” section provides an example of going beyond this book by
challenging you to describe how to get MySQL Connector/J 5.1 to support automatic
driver loading.

Chapter 7, Monitoring and Management: Java SE 6 brings important changes and
additions to the area of monitoring and management. Chapter 7 first presents
dynamic attach and the new Attach API. The dynamic attach mechanism allows
JConsole to connect to and start the Java Management Extensions (JMX) agent in 
a target virtual machine, and the Attach API allows JConsole and other Java applica-
tions to take advantage of this mechanism. After having some fun with this feature,
you’ll explore the improved Instrumentation API, JVM Tool Interface, and Manage-
ment and JMX APIs. Moving on, you’ll learn about the JConsole tool’s improved
graphical user interface (GUI). Finally, you’ll explore the concept of JConsole plug-
ins and examine the JConsole API.

Chapter 8, Networking: Chapter 8 focuses on Java SE 6’s networking enhancements.
To complement Java 5’s introduction of the abstract CookieHandler class, Java SE 6
provides a concrete CookieManager subclass, which makes it easy to list a web site’s
cookies. After examining this topic, Chapter 8 focuses on internationalized domain
names; you’ll learn something interesting about JEditorPane’s setPage() methods.
Then you’ll be introduced to the new lightweight HTTP server and its API. (You’ll 
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discover this server’s usefulness in Chapter 10.) Next, you’ll learn about network
parameters. Developers of networked games will find one of the new network
parameter methods described in this chapter especially helpful. Finally, the chapter
introduces the topic of SPNEGO-based HTTP authentication.

Chapter 9, Scripting: Chapter 9 introduces both the new Scripting API and the experi-
mental jrunscript tool. You’ll learn how your applications can benefit from having
access to JavaScript. This is one of my favorite chapters because it also discusses
JRuby and JavaFX, but only from a Scripting API perspective.

Chapter 10, Security and Web Services: Chapter 10 is another “split-personality” 
chapter. It begins with a look at two new security features: the Smart Card I/O and
XML Digital Signature APIs. Then it explores the new support for web services, via a
web services stack and assorted tools.

Appendix A, New Annotation Types: Appendix A provides a reference on the new
annotation types introduced by Java SE 6. These types are organized into three cate-
gories: annotation types supported by annotation processors, Common Annotations
1.0, and additional annotation types for the  Java Architecture for XML Binding
(JAXB), Java API for XML Web Services (JAX-WS), Java Web Service (JWS), JMX, and
JavaBeans APIs.

Appendix B, New and Improved Tools: Appendix B provides a reference to changes
made to existing tools and the introduction of new tools. This tool-related informa-
tion is organized into the categories of basic tools, command-line script shell,
monitoring and management console, web services tools, Java Web Start, security
tools, and troubleshooting tools. This appendix also reviews many of the enhance-
ments to the virtual machine and runtime environment. Additional enhancements
related to virtual machine performance are discussed in Appendix C.

Appendix C, Performance Enhancements: In addition to robustness, Java SE 6’s per-
formance enhancements are a good reason to upgrade to this version. Appendix C
provides a reference on some of these enhancements: a fix to the gray-rect problem
(this is more than just a perceived problem with performance), better-performing
Image I/O, faster HotSpot virtual machines, and single-threaded rendering.

Appendix D, Test Your Understanding Answers: Each of Chapters 1 through 10 ends
with a “Test Your Understanding” section. Appendix D provides my answers to 
these questions and my solutions to these exercises. I recommend giving each 
question/exercise a good try before looking up its answer/solution in this appendix.
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Appendix E, A Preview of Java SE 7: Java SE 7 (assuming that Sun does not change the
naming convention) will probably debut in mid-to-late 2008. As the Java commu-
nity’s focus shifts from Java SE 6 to Java SE 7, you’ll want to know what you can
expect from this upcoming release. In Appendix E, I “polish my crystal ball” and give
you a glimpse of what will most likely be included in Java SE 7. As with Java 5 (I refer
to Java 5 instead of J2SE 5 throughout the book), you can expect some sort of lan-
guage changes (closures, I predict). You can also expect new APIs, such as the Swing
Application Framework. You’ll explore these and other items in Appendix E.

Prerequisites
This book assumes that you are using Java SE 6 build 105 or higher. The book’s content
and code have been tested against build 105.

Downloading the Code
The sample code associated with this book is available from the Source Code/Download
area of the Apress web site (http://www.apress.com). After you have downloaded and
unzipped the file that contains this book’s code, you’ll discover a build.xml file. This file
conveniently lets you use Apache Ant 1.6.5 (and probably higher versions as well) to build
most of the code. You will also find a README.txt file that contains instructions for build-
ing the code with Ant.

Contacting the Author
Feel free to contact me about the content of this book, the downloadable code, or any
other related topic, at jeff@javajeff.mb.ca. Also, please visit my web site at http://
javajeff.mb.ca.
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Introducing Java SE 6

Java SE 6, the sixth generation of Java Standard Edition since version 1.0, officially
arrived on December 11, 2006. This release offers many features that will benefit Java
developers for years to come. This chapter introduces you to Java SE 6 and some of its
features via the following topics:

• Name change for this Java edition 

• Themes of Java SE 6

• Overview of Java SE 6 

• Sampling of Java SE 6 new features

• Java SE 6, update 1 and update 2

■Tip Meet the developers behind Java SE 6 by visiting the Planet JDK site (http://planetjdk.org/),
which was created by Java SE Chief Engineer Mark Reinhold (see “Announcing planetjdk.org” at
http://weblogs.java.net/blog/mreinhold/archive/2005/11/announcing_plan.html). You can
learn a lot about Java SE 6 by reading the developers’ blogs and articles. I present links to relevant blog 
and article entries throughout this book.

Name Change for This Java Edition
At different times during Java’s 12-year history, Sun has introduced a new naming con-
vention for its assorted Java editions, development kits, and runtime environments. For
example, Java Development Kit (JDK) 1.2 became known as Java 2 Platform, Standard
Edition 1.2 (J2SE 1.2). More recently, Sun announced that the fifth generation of its stan-
dard edition (since JDK 1.0) would be known as Java 2 Platform, Standard Edition 5.0
(J2SE 5.0), instead of the expected Java 2 Platform, Standard Edition 1.5.0 (J2SE 1.5.0).

1
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The 5.0 is known as the external version number, and 1.5.0 is used as the internal version
number.

Prior to releasing the latest generation, Sun’s marketing team met with a group of its
Java partners, and most agreed to simplify the Java 2 Platform’s naming convention to
build brand awareness. In addition to dropping the 2 from Java 2 Platform, Standard 
Edition, the “dot number” (the number following the period, as in 5.0) would be dropped,
so that future updates to the Java platform would be noted as updates rather than dot
numbers tacked onto the end of platform names. Hence, this latest Java release is known
as Java Platform, Standard Edition 6 (Java SE 6).

Similar to the 5.0 in J2SE 5.0 (which I refer to as Java 5 throughout this book), 6 is the
external version number in the latest release. Also, 1.6.0 is the internal version number,
which appears in the various places identified on Sun’s Java SE 6, Platform Name and 
Version Numbers page (http://java.sun.com/javase/6/webnotes/version-6.html). This
page also indicates that JDK (which now stands for Java SE Development Kit) continues
to be the acronym for the development kit, and JRE continues to be the acronym for the
Java Runtime Environment.

■Note Jon Byous discusses the new naming convention in more detail via his “Building and Strengthening
the Java Brand” article (http://java.sun.com/developer/technicalArticles/JavaOne2005/
naming.html). Also, check out Sun’s “New! Java Naming Gets a Birthday Present” article (http://www.
java.com/en/about/brand/naming.jsp).

The Themes of Java SE 6
Java SE 6 was developed under Java Specification Request (JSR) 270 (http://jcp.org/en/
jsr/detail?id=270), which presents the themes listed in this section. The themes are also
mentioned in Sun’s official press release on Java SE 6, “Sun Announces Revolutionary 
Version of Java Technology – Java Platform Standard Edition 6” (http://www.sun.com/smi/
Press/sunflash/2006-12/sunflash.20061211.1.xml).

Compatibility and stability: Many members of the Java community have invested
heavily in Java technology. Because it is important that their investments are pre-
served, effort has been expended to ensure that the vast majority of programs that
ran on previous versions of the Java platform continue to run on the latest platform.
A few programs may need to be tinkered with to get them to run, but these should 
be rare. Stability is just as important as compatibility. Many bugs have been fixed,
and the HotSpot virtual machines and their associated runtime environments are
even more stable in this release.
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Diagnosability, monitoring, and management: Because Java is widely used for mis-
sion-critical enterprise applications that must be kept running, it is important to
have support for remote monitoring, management, and diagnosis. To this end, Java
SE 6 improves the existing Java Management Extensions (JMX) API and infrastruc-
ture, as well as JVM Tool Interface. For example, you now have the ability to monitor
applications not started with a special monitoring flag (you can look inside any run-
ning application to see what is happening under the hood).

Ease of development: Java SE 6 simplifies a developer’s life by providing new annota-
tion types, such as @MXBean for defining your own MBeans; a scripting framework that
you can use to leverage the advantages offered by JavaScript, Ruby, and other scripting
languages; redesigned Java Database Connectivity (JDBC) that benefits from automatic
driver loading; and other features.

Enterprise desktop: As developers encounter the limitations of browser-based thin
clients, they are once again considering rich client applications. To facilitate the 
migration to rich client applications, Java SE 6 provides better integration with native
desktop facilities (such as the system tray, access to the default web browser and other
desktop helper applications, and splash screens), the ability to print the contents of
text components, the ability to sort and filter table rows, font anti-aliasing so that text is
more readable on liquid crystal display (LCD) screens, and more.

XML and web services: Java SE 6 provides significant enhancements in the area of
XML; XML digital signatures and Streaming API for XML (StAX) are two examples.
Although Java 5 was supposed to include a web services client stack, work on this
feature could not be finished in time for Java 5’s release. Fortunately, Java SE 6
includes this stack—hello, Web 2.0!

Transparency: According to JSR 270, “Transparency is new and reflects Sun’s ongoing
effort to evolve the J2SE platform in a more open and transparent manner.” This is in
response to the desire of many developers to participate more fully in the develop-
ment of the next generation of Java. Because of the positive reception to Sun’s
“experiment in openness”—making Java 5 (Tiger) snapshot releases available to the
public, which allowed developers to collaborate with Sun on fixing problems—Sun
enhanced this experiment for Java SE 6. This transparency has fully evolved into Sun
open-sourcing the JDK. Developers now have more influence on the features to be
made available in the next generation of Java.
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■Note For more information about Java SE 6 transparency and open-sourcing, see Java SE Chief 
Engineer Mark Reinhold’s “Mustang Snapshots: Another experiment in openness” blog entry
(http://weblogs.java.net/blog/mreinhold/archive/2004/11/index.html) and the OpenJDK 
Community page (http://community.java.net/openjdk/).

Not every Java SE 6 feature is associated with a theme. For example, the class file
specification update does not belong to any of the aforementioned themes. Also, not
every theme corresponds to a set of features. For example, transparency reflects Sun’s
desire to be more open in how it interacts with the Java community while developing a
platform specification and the associated reference implementation. Also, compatibility
constrains how the platform evolves, because evolution is limited by the need to remain
compatible with previous releases to support the existing base of Java software.

Overview of Java SE 6
Java SE 6 (which was formerly known by the code name Mustang during development)
enhances the Java platform via improvements to the platform’s performance and stabil-
ity, by fixing assorted bugs, and even improvements to make graphical user interfaces
(GUIs) look better (anti-aliasing LCD text is an example). Java SE 6 also enhances the Java
platform by introducing a rich set of completely new features, some of which I’ve already
mentioned. Many of these new features were developed by the various component JSRs
of JSR 270, which serves as the “umbrella” JSR for Java SE 6:

• JSR 105: XML Digital Signature APIs (http://jcp.org/en/jsr/detail?id=105)

• JSR 199: Java Compiler API (http://jcp.org/en/jsr/detail?id=199)

• JSR 202: Java Class File Specification Update (http://jcp.org/en/jsr/detail?id=202)

• JSR 221: JDBC 4.0 API Specification (http://jcp.org/en/jsr/detail?id=221)

• JSR 222: Java Architecture for XML Binding (JAXB) 2.0 (http://jcp.org/en/jsr/
detail?id=222)

• JSR 223: Scripting for the Java Platform (http://jcp.org/en/jsr/detail?id=223)

• JSR 224: Java API for XML-Based Web Services (JAX-WS) 2.0 (http://jcp.org/en/
jsr/detail?id=224)

• JSR 268: Java Smart Card I/O API (http://jcp.org/en/jsr/detail?id=268)
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• JSR 269: Pluggable Annotation Processing API (http://jcp.org/en/
jsr/detail?id=269)

The one JSR specified in JSR 270’s list of component JSRs that was not included in
Java SE 6 is JSR 260: Javadoc Tag Technology Update (http://jcp.org/en/jsr/
detail?id=260). Additional JSRs not specified in JSR 270’s list, but that did make it 
into Java SE 6, are as follows:

• JSR 173: Streaming API for XML (http://jcp.org/en/jsr/detail?id=173)

• JSR 181: Web Services Metadata for the Java Platform (http://jcp.org/en/jsr/
detail?id=181)

• JSR 250: Common Annotations for the Java Platform (http://jcp.org/en/jsr/
detail?id=250)

Although these JSRs provide insight into what has been included in Java SE 6, 
“What’s New in Java SE 6” (http://java.sun.com/developer/technicalArticles/J2SE/
Desktop/javase6/beta2.html) offers a more complete picture. This article presents Danny
Coward’s “Top 10 Things You Need to Know” list of new Java SE 6 features (Danny Coward
is the platform lead for Java SE), and Mark Reinhold’s table of approved features. Of the
table’s listed features, internationalized resource identifiers (IRIs), the ability to highlight
a javax.swing.JTable’s rows, and reflective access to parameter names did not make it
into Java SE 6. IRIs, explained in RFC 3987: Internationalized Resource Identifiers (IRIs)
(http://www.ietf.org/rfc/rfc3987.txt) were removed from the final release of Java SE 6 as
part of java.net.URI being rolled back to the Java 5 version; see Bug 6394131 
“Rollback URI class to Tiger version” in Sun’s Bug Database”).

■Note The JDK 6 documentation’s main page (http://java.sun.com/javase/6/docs/) presents a
New Features and Enhancements link to the Features and Enhancements page (http://java.sun.com/
javase/6/webnotes/features.html), which has more information about what is new and improved in
Java SE 6.

Sampling of Java SE 6 New Features
As you will have noticed from the various feature references in the previous two sections,
Java SE 6 has a lot to offer. This book explores most of Java SE 6’s new and improved 
features, ranging from enhancements to the core libraries to a variety of performance
enhancements. Before moving on, let’s sample some of the features that set Java SE 6
apart from its predecessors.
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A Trio of New Action Keys and a Method to Hide/Show Action
Text

The javax.swing.Action interface extends the java.awt.event.ActionListener interface 
to bundle, in the same class, several component properties such as toolTipText and icon

with common code. An instance of this class can be attached to multiple components 
(an Open menu item on a File menu and an Open button on a toolbar, for example),
which then can be enabled/disabled from one place. Furthermore, selecting either 
component executes the common code. Java SE 6 lets you manipulate two new properties
and a variation of icon via these new keys:

• DISPLAYED_MNEMONIC_INDEX_KEY: Identifies the index in the text property (accessed
via the NAME key) where a mnemonic decoration should be rendered. This key 
corresponds to the new displayedMnemonicIndex property; the key’s associated 
value is an Integer instance.

• LARGE_ICON_KEY: Identifies the javax.swing.Icon that appears on various kinds of
Swing buttons, such as an instance of javax.swing.JButton. The javax.swing.
JMenuItem subclasses, such as javax.swing.JCheckBoxMenuItem, use the Icon associ-
ated with the SMALL_ICON key. Unlike LARGE_ICON_KEY, there is no SMALL_ICON_KEY
constant with a _KEY suffix.

• SELECTED_KEY: Initializes the selection state of a toggling component, such as an
instance of javax.swing.JCheckBox, from an action and reflects this change in the
component. This key corresponds to the new selected property; the key’s associ-
ated value is a Boolean instance.

Java SE 6 also adds new action-related public void setHideActionText(boolean 
hideActionText) and public boolean getHideActionText() methods to the javax.swing.
AbstractButton class. The former method sets the value of the hideActionText property,
which determines whether (true passed to hideActionText) or not (false passed to 
hideActionText) a button displays an action’s text; by default, a toolbar button does not
display this text. The latter method returns this property’s current setting. Listing 1-1
presents a notepad application that demonstrates these new action keys and methods.

Listing 1-1. Notepad.java

// Notepad.java

import java.awt.*;

import java.awt.event.*;

import javax.swing.*;
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import javax.swing.border.*;

public class Notepad extends JFrame

{

private JTextArea document = new JTextArea (10, 40);

public Notepad ()

{

super ("Notepad 1.0");

setDefaultCloseOperation (EXIT_ON_CLOSE);

JMenuBar menuBar = new JMenuBar ();

JToolBar toolBar = new JToolBar ();

JMenu menu = new JMenu ("File");

menu.setMnemonic (KeyEvent.VK_F);

Action newAction = new NewAction (document);

menu.add (new JMenuItem (newAction));

toolBar.add (newAction);

// Java SE 6 introduces a setHideActionText() method to determine

// whether or not a button displays text originating from an action. To

// demonstrate this method, the code below makes it possible for a

// toolbar button to display the action's text -- a toolbar button does

// not display this text in its default state.

JButton button = (JButton) toolBar.getComponentAtIndex (0);

button.setHideActionText (false);

menuBar.add (menu);

menu = new JMenu ("View");

menu.setMnemonic (KeyEvent.VK_V);

Action statAction = new StatAction (this);

menu.add (new JCheckBoxMenuItem (statAction));

menuBar.add (menu);

setJMenuBar (menuBar);
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getContentPane ().add (toolBar, BorderLayout.NORTH);

getContentPane ().add (document, BorderLayout.CENTER);

pack ();

setVisible (true);

}

public static void main (String [] args)

{

Runnable r = new Runnable ()

{

public void run ()

{

new Notepad ();

}

};

EventQueue.invokeLater (r);

}

}

class NewAction extends AbstractAction

{

JTextArea document;

NewAction (JTextArea document)

{

this.document = document;

putValue (NAME, "New");

putValue (MNEMONIC_KEY, KeyEvent.VK_N);

putValue (SMALL_ICON, new ImageIcon ("newicon_16x16.gif"));

// Before Java SE 6, an action's SMALL_ICON key was used to assign the 

// same icon to a button and a menu item. Java SE 6 now makes it

// possible to assign different icons to these components. If an icon

// is added via LARGE_ICON_KEY, this icon appears on buttons, whereas

// an icon added via SMALL_ICON appears on menu items. However, if there

// is no LARGE_ICON_KEY-based icon, the SMALL_ICON-based icon is

// assigned to a toolbar's button (for example), in addition to a menu

// item.

CHAPTER 1 ■ INTRODUCING JAVA SE 68



putValue (LARGE_ICON_KEY, new ImageIcon ("newicon_32x32.gif"));

}

public void actionPerformed (ActionEvent e)

{

document.setText ("");

}

}

class StatAction extends AbstractAction

{

private JFrame frame;

private JLabel labelStatus = new JLabel ("Notepad 1.0");

StatAction (JFrame frame)

{

this.frame = frame;

putValue (NAME, "Status Bar");

putValue (MNEMONIC_KEY, KeyEvent.VK_A);

// By default, a mnemonic decoration is presented under the leftmost

// character in a string having multiple occurrences of this character.

// For example, the previous putValue (MNEMONIC_KEY, KeyEvent.VK_A);

// results in the "a" in "Status" being decorated. If you prefer to

// decorate a different occurrence of a letter (such as the "a" in

// "Bar"), you can now do this thanks to Java SE 6's

// displayedMnemonicIndex property and DISPLAYED_MNEMONIC_INDEX_KEY. In

// the code below, the zero-based index (8) of the "a" appearing in

// "Bar" is chosen as the occurrence of "a" to receive the decoration.

putValue (DISPLAYED_MNEMONIC_INDEX_KEY, 8);

// Java SE 6 now makes it possible to choose the initial selection state

// of a toggling component. In this application, the component is a

// JCheckBoxMenuItem that is responsible for determining whether or not

// to display a status bar. Initially, the status bar will not be shown,

// which is why false is assigned to the selected property in the method

// call below.
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putValue (SELECTED_KEY, false);

labelStatus = new JLabel ("Notepad 1.0");

labelStatus.setBorder (new EtchedBorder ());

}

public void actionPerformed (ActionEvent e)

{

// Because a component updates the selected property, it is easy to find

// out the current selection setting, and then use this setting to

// either add or remove the status bar.

Boolean selection = (Boolean) getValue (SELECTED_KEY);

if (selection)

frame.getContentPane ().add (labelStatus, BorderLayout.SOUTH);

else

frame.getContentPane ().remove (labelStatus);

frame.getRootPane ().revalidate ();

}

}

The numerous comments in the source code explain the new action keys and the
setHideActionText() method. However, you might be curious about my deferring the 
creation of a Swing application’s GUI to the event-dispatching thread, via a Runnable
instance and the EventQueue.invokeLater (r); method call. I do this here (and elsewhere 
in the book) because creating a Swing GUI on any thread other than the event-dispatching
thread—such as an application’s main thread or the thread that invokes an applet’s public
void init() method—is unsafe.

■Note Although you could invoke SwingUtilities.invokeLater() to ensure that an application’s
Swing-based GUI is created on the event-dispatching thread, it is somewhat more efficient to invoke 
EventQueue.invokeLater(), because the former method contains a single line of code that calls the 
latter method. It is also somewhat more efficient to invoke EventQueue.invokeAndWait(), rather than
SwingUtilities.invokeAndWait(), to create an applet’s Swing-based GUI on the event-dispatching
thread.
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