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Foreword 

I remember it distinctly, like it was yesterday. Standing center stage at 
Moscone Center when we launched JavaFX at JavaOne 2007. We promised to 
build a world-class client platform for Java. With the world watching with 
skeptical eyes and in a crowded client arena, we set out to build the dream. In 
hindsight, it was a rather ambitious goal.  

Fast forward four years, with the release of JavaFX 2, we have taken a huge 
leap forward in fulfilling that promise. As the vision unfolded, our product 
plans have shifted to match the evolving RIA market and what developers and 
the Java community told us they were looking for. As someone who was there 
at the inception of JavaFX and has watched it mature over the last four years to 
this current release, my feelings are akin to a parent watching a toddler 
blossom. 

Jim Weaver and Stephen Chin have been traveling through the evolution of JavaFX with me. They 
have both presented on JavaFX at numerous international conferences and have been developing with 
and blogging about JavaFX since 2007. Jim is a 30-year software veteran and has authored several books 
on Java, as well as articles for Java Magazine and Oracle Technology Network. He has also developed 
numerous JavaFX applications for a wide variety of customers. 

Stephen is passionate about open source technologies and is the the founder of WidgetFX and 
JFXtras. He also has a deep passion for improving development technologies and processes, as well as 
agile development methodologies. 

Johan Vos is co-founder of LodgOn and holds a PhD in applied physics. His interest lies in the 
enterprise communication aspects of JavaFX, combining the world of large servers with end-user 
devices. Johan’s analogy to physics: The grand unified theory combines quantum mechanics (small) 
with relativity theory (large); similarly in software, Java combines JavaFX with Java EE.  Dean Iverson is a 
longtime client developer with a great eye for creating elegant user interfaces. He develops GroovyFX 
libraries and is a contributor to the JFXtras project. He has been developing and blogging about JavaFX 
since 2007. Weiqi Gao holds a PhD in mathematics. His expertise is in the language aspects of JavaFX as 
is reflected in the chapters on Properties and Bindings and Collections and Concurrency. 

Today, the core JavaFX team at Oracle still has several of the developers who were part of the early 
versions of JavaFX and we also have new engineers who have joined us. As we move ahead and open 
source JavaFX, we are looking forward to having more developers and experts from the extended Java 
community join us in making JavaFX the number one choice for client development.  

I am proud and honored to be part of this key software technology. Given the length of experience 
and depth of expertise in all aspects of JavaFX and across the Java platform, I cannot think of a better 
group of authors to bring you JavaFX 2. I hope you will enjoy this book and find JavaFX as satisfying as I 
have found it over the years. I hope it piques your interest sufficiently to join the JavaFX community in 
making JavaFX the platform of choice for clients.    

Nandini Ramani 
Vice President, Fusion Middleware Group 

Oracle Corporation 
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Getting a Jump Start in JavaFX 

Don’t ask what the world needs. Ask what makes you come alive, and go do it. Because 
what the world needs is people who have come alive. 

—Howard Thurman 

At the annual JavaOne conference in May 2007, Sun Microsystems announced a new product family 
named JavaFX. Its stated purpose includes enabling the development and deployment of content-rich 
applications on consumer devices such as cell phones, televisions, in-dash car systems, and browsers. 
Josh Marinacci, a software engineer at Sun, made the following statement very appropriately in a recent 
Java Posse interview: “JavaFX is sort of a code word for reinventing client Java and fixing the sins of the 
past.” Josh was referring to the fact that Java Swing and Java 2D have lots of capability, but are also very 
complex. JavaFX allows us to simply and elegantly express user interfaces (UIs) with a declarative 
programming style. It also leverages the full power of Java, because you can instantiate and use the 
millions of Java classes that exist today. Add features such as binding the UI to properties in a model and 
change listeners that reduce the need for setter methods, and you have a combination that will help 
restore Java to the client side of the RIA equation. 

In this chapter, we give you a jump start in developing JavaFX applications. After bringing you up to 
date on the brief history of JavaFX, we show you how to get the JavaFX software development kit (SDK). 
We also explore some great JavaFX resources and walk you through the process of compiling and 
running JavaFX applications. In the process you’ll learn a lot about the JavaFX API as we walk through 
application code together. First, however, we point out a related technology that is enabling the rise of 
rich-client Java. 

JavaFX Can’t Bring Rich-Client Java Back by Itself 
When Java was first introduced in 1995, the hope was that the Java Runtime Environment (JRE) would 
become the common client platform on which the UI portion of client–server applications could be 
deployed. Although the JRE became ubiquitous on the server side of the equation, factors such as the 
browser wars of the late 1990s delayed the prospect of achieving a consistent JRE on client machines. 
The result has been that web browser technologies such as HTML and JavaScript have stepped in to fill 
the gap, which we feel has proven suboptimal at best. The software development industry and the users 
we serve need to have the JRE on all client machines so that we can break free from browser 
technologies and enable graphically rich, fast-performing applications. Fortunately, the technology 
known as Java SE 6 Update 10 is solving that problem. 
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■ Note What has come to be known as Java SE 6 Update 10 has actually had several names. It started life as the 
Consumer JRE, and then Java SE 6 Update N. Then it became known as Java SE 6 Update 10. As of this writing, 
Java SE 7 has been released, but we just refer to this technology as Java SE 6 Update 10. 

Java SE 6 Update 10 consists of several technologies that improve the user experience related to 
installing the JRE, and to deploying and running rich-client Java (and JavaFX) programs: 

• Java Kernel Online Installer—The JRE is now divided into small bundles. If the 
user’s machine doesn’t have the JRE installed when a Java program is invoked, the 
online installer will ascertain which of the bundles are needed to run the program. 
Those bundles will be installed first and the program will begin executing as soon 
as this takes place. 

• Java Auto-Updater: This provides a faster and more reliable process for updating 
the JRE by using a patch-in-place mechanism. 

• Java Quick Starter: After a cold boot of the system, portions of the JRE are 
prefetched into memory. This enables a Java program to start more quickly. 

• Pack200 Format: Pack200 is a highly compressed format that enables Java libraries 
and resources, for example, to download more quickly than traditional JAR files. 

• Java Deployment Toolkit: This includes a simple JavaScript interface with which to 
deploy Java applets and applications. The JavaScript library is located at a well-
known URL, and is engineered to make the right deployment decisions based on 
the detected JRE environment on the user’s machine. 

• Next Generation Java Plug-In: This Java plug-in is much more reliable and 
versatile than its predecessor. For example, you now have the ability to specify 
large heap sizes, and per-applet command-line arguments. Also, it has built-in 
Java Network Launching Protocol (JNLP) support as well as improved 
Java/JavaScript communications. 

• Hardware Acceleration Support: In a media-rich environment, it is crucial to take 
advantage of the graphics capabilities on the underlying hardware. For example, 
Java SE 6 Update 10 currently has a hardware accelerated graphics pipeline based 
on the Microsoft Direct3D API. This is a predecessor to the new Prism pipeline 
that JavaFX uses. 

The net result is that we are now at a point in software development history when two technologies 
(JavaFX and Java SE 6 Update 10) are working together to restore rich client Java. We feel that sanity is in 
the process of being restored to Internet software development, and we want you to join us in this RIA 
revolution. But first, a brief history lesson about JavaFX. 

A Brief History of JavaFX 
JavaFX started life as the brainchild of Chris Oliver when he worked for a company named SeeBeyond. 
They had the need for richer user interfaces, so Chris created a language that he dubbed F3 (Form 
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Follows Function) for that purpose. In the article, “Mind-Bendingly Cool Innovation” (cited in the 
Resources section at the end of this chapter) Chris is quoted as follows. “When it comes to integrating 
people into business processes, you need graphical user interfaces for them to interact with, so there was 
a use case for graphics in the enterprise application space, and there was an interest at SeeBeyond in 
having richer user interfaces.” 

SeeBeyond was acquired by Sun, who subsequently changed the name of F3 to JavaFX, and 
announced it at JavaOne 2007. Chris joined Sun during the acquisition and continued to lead the 
development of JavaFX. 

The first version of JavaFX Script was an interpreted language, and was considered a prototype of 
the compiled JavaFX Script language that was to come later. Interpreted JavaFX Script was very robust, 
and there were two JavaFX books published in the latter part of 2007 based on that version. One was 
written in Japanese, and the other was written in English and published by Apress (JavaFX Script: 
Dynamic Java Scripting for Rich Internet/Client-Side Applications, Apress, 2007). 

While developers were experimenting with JavaFX and providing feedback for improvement, the 
JavaFX Script compiler team at Sun was busy creating a compiled version of the language. This included 
a new set of runtime API libraries. The JavaFX Script compiler project reached a tipping point in early 
December 2007, which was commemorated in a blog post entitled “Congratulations to the JavaFX Script 
Compiler Team—The Elephant Is Through the Door.” That phrase came from the JavaFX Script 
compiler project leader Tom Ball in a blog post, which contained the following excerpt. 

An elephant analogy came to me when I was recently grilled about exactly when the 
JavaFX Script compiler team will deliver our first milestone release. “I can’t give you 
an accurate date,” I said. “It’s like pushing an elephant through a door; until a critical 
mass makes it past the threshold you just don’t know when you’ll be finished. Once 
you pass that threshold, though, the rest happens quickly and in a manner that can be 
more accurately predicted.” 

A screenshot of the silly, compiled JavaFX application written by one of the authors, Jim Weaver, for 
that post is shown in Figure 1-1, demonstrating that the project had in fact reached the critical mass to 
which Tom Ball referred. 

 

 

Figure 1-1. Screenshot for the “Elephant Is Through the Door” program 
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Much progress continued to be made on JavaFX in 2008: 

• The NetBeans JavaFX plug-in became available for the compiled version in March 
2008. 

• Many of the JavaFX runtime libraries (mostly focusing on the UI aspects of JavaFX) 
were rewritten by a team that included some very talented developers from the 
Java Swing team. 

• In July 2008, the JavaFX Preview SDK was released, and at JavaOne 2008 Sun 
announced that the JavaFX 1.0 SDK would be released in fall 2008. 

• On December 4, 2008, the JavaFX 1.0 SDK was released. This event increased the 
adoption rate of JavaFX by developers and IT managers because it represented a 
stable codebase. 

• In April 2009, Oracle and Sun announced that Oracle would be acquiring Sun. The 
JavaFX 1.2 SDK was released at JavaOne 2009. 

• In January 2010, Oracle completed its acquisition of Sun. JavaFX 1.3 SDK was 
released in April 2010, with JavaFX 1.3.1 being the last of the 1.3 releases.  

At JavaOne 2010, JavaFX 2.0 was announced. The JavaFX 2.0 roadmap was published by Oracle on 
the Web page noted in the Resources section below, and includes items such as the following. 

• Deprecate the JavaFX Script language in favor of using Java and the JavaFX 2.0 API. 
This brings JavaFX into the mainstream by making it available to any language 
(such as Java, Groovy, and JRuby) that runs on the JVM. 

• Make the compelling features of JavaFX Script, including binding to expressions, 
available in the JavaFX 2.0 API. 

• Offer an increasingly rich set of UI components, building on the components 
already available in JavaFX 1.3. 

• Provide a Web component for embedding HTML and JavaScript content into 
JavaFX applications. 

• Enable JavaFX interoperability with Swing. 

• Rewrite the media stack from the ground up. 

JavaFX 2.0 was released at JavaOne 2011, and has enjoyed a greatly increased adoption rate due to 
the innovative features articulated previously. Now that you’ve had the obligatory history lesson in 
JavaFX, let’s get one step closer to writing code by showing you where some examples, tools, and other 
resources are. 

Going to the Source: Oracle’s JavaFX Web Site 
Oracle’s JavaFX.com site is a great resource for seeing example JavaFX programs, downloading the 
JavaFX SDK and tools, taking tutorials on JavaFX, and linking to other resources. See Figure 1-2 for a 
screenshot of this web site. 



CHAPTER 1 ■ GETTING A JUMP START IN JAVAFX 

 

5 

 

Figure 1-2. Oracle’s official JavaFX web site 

In addition, blogs maintained by JavaFX engineers and developers are great resources for up-to-the-
minute technical information on JavaFX. For example, Oracle JavaFX Engineers Richard Bair, Jasper 
Potts, and Jonathan Giles keep the developer community apprised of the latest JavaFX innovations at 
http://fxexperience.com. In addition, the Resources section at the end of this chapter contains the 
URLs of the blogs that the authors of this book use to engage the JavaFX developer community. 

Take a few minutes to explore these sites. Next we point out some more valuable resources that  
are helpful. 

Accessing the JavaFX SDK API 
A useful resource available from the JavaFX sites is the SDK API JavaDoc documentation, shown in 
Figure 1-3. 
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Figure 1-3. JavaFX SDK API Javadoc 

The API documentation in Figure 1-3, for example, shows how to use the Rectangle class, located in 
the javafx.scene.shape package. Scrolling down this web page shows the properties, constructors, 
methods, and other helpful information about the Rectangle class. By the way, this API documentation is 
available in the JavaFX SDK that you’ll download shortly, but we wanted you to know how to find it 
online as well. 

Now that you’ve explored Oracle’s JavaFX web site and available resources, it’s time to obtain the 
JavaFX SDK and related tools so that you can begin developing JavaFX programs. 

Obtaining the JavaFX SDK 
You can get the JavaFX SDK from Oracles’s JavaFX web site mentioned earlier. Currently you have the 
choice of downloading the JavaFX SDK, the JavaFX Runtime, and the JavaFX Plugin for NetBeans IDE. To 
develop JavaFX applications you’ll need the JavaFX SDK. In addition, we recommend that you download 
the JavaFX Plugin for NetBeans IDE as it contains modules that will help you develop and package 
JavaFX 2.0 applications. The instructions for the examples in this first chapter assume that you have the 
NetBeans Plugin installed. 

Go ahead and download the JavaFX SDK, and the JavaFX Plugin for NetBeans, following the 
installation instructions. In addition, so that you can compile and run the JavaFX application from the 
command-line, the JAR file that contains the JavaFX runtime must be on the classpath. The name of this 
file is jfxrt.jar, and it is located in the rt/lib directory subordinate to the directory in which the JavaFX 
SDK is installed. 
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Other Available Tools 
There are other tools available for developing JavaFX applications. For example, there is a JavaFX plug-in 
being developed by Tom Schindl for the Eclipse IDE, but at the time of this writing it isn’t as mature as 
the NetBeans plugin. The URL for the Eclipse plugin is listed in the Resources section. 

Now that you have the tools installed, we show you how to create a simple JavaFX program, and 
then we walk through it in detail. The first program that we’ve chosen for you is called “Hello Earthrise,” 
which demonstrates more features than the typical beginning “Hello World” program. 

Developing Your First JavaFX Program: “Hello Earthrise” 
On Christmas Eve in 1968 the crew of Apollo 8 entered lunar orbit for the first time in history. They were 
the first humans to witness an “Earthrise,” taking the magnificent picture shown in Figure 1-4. This 
image is dynamically loaded from this book’s web site when the program starts, so you’ll need to be 
connected to the Internet to view it. 

 

 

Figure 1-4. The Hello Earthrise program 

In addition to demonstrating how to dynamically load images over the Internet, this example shows 
you how to use animation in JavaFX. Now it’s time for you to compile and run the program. We show 
you two ways to do this: from the command-line, and using NetBeans with the JavaFX plug-in. 

Compiling and Running from the Command-Line 
We usually use an IDE to build and run JavaFX programs, but to take all of the mystery out of the process 
we use the command-line tools first. 



CHAPTER 1 ■ GETTING A JUMP START IN JAVAFX 

 

8 

■ Note For this exercise, as with most others in the book, you need the source code. If you prefer not to type the 
source code into a text editor, you can obtain the source code for all of the examples in this book from the code 
download site. See the Resources section at the end of this chapter for the location of this site. 

Assuming that you’ve downloaded and extracted the source code for this book into a directory, 
follow the directions in this exercise, performing all of the steps as instructed. We dissect the source code 
after the exercise. 

COMPILING AND RUNNING THE HELLO EARTHRISE PROGRAM  
FROM THE COMMAND 

You’ll use the javafxc and javafx command-line tools to compile and run the program in this exercise. From 
the command-line prompt on your machine: 

1. Navigate to the Chapter01/Hello directory. 

2. Execute the following command to compile the HelloEarthRiseMain.java file. 

javac -d . HelloEarthRiseMain.java 

3. Because the –d option was used in this command, the class files generated are 
placed in directories matching the package statements in the source files. The 
roots of those directories are specified by the argument given for the –d option, in 
this case the current directory. 

4. To run the program, execute the following command. Note that we use the fully 
qualified name of the class that will be executed, which entails specifying the 
nodes of the path name and the name of the class, all separated by periods. 

java projavafx.helloearthrise.ui.HelloEarthRiseMain 

The program should appear as shown in Figure 1-4 earlier, with the text scrolling slowly upward, 
reminiscent of the Star Wars opening crawls. 

Congratulations on completing your first exercise as you explore JavaFX! 

Understanding the Hello Earthrise Program 
Now that you’ve run the application, let’s walk through the program listing together. The code for the 
Hello Earthrise application is shown in Listing 1-1. 
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Listing 1-1. The HelloEarthRiseMain.java Program 

/* 
*  HelloEarthRiseMain.java - A JavaFX "Hello World" style example 
 * 
 *  Developed 2011 by James L. Weaver jim.weaver [at] javafxpert.com 
 *  as a JavaFX SDK 2.0 example for the Pro JavaFX book. 
 */ 
package projavafx.helloearthrise.ui; 
 
import javafx.animation.Interpolator; 
import javafx.animation.Timeline; 
import javafx.animation.TranslateTransition; 
import javafx.application.Application; 
import javafx.builders.GroupBuilder; 
import javafx.builders.ImageViewBuilder; 
import javafx.builders.RectangleBuilder; 
import javafx.builders.SceneBuilder; 
import javafx.builders.TextBuilder; 
import javafx.builders.TranslateTransitionBuilder; 
import javafx.geometry.VPos; 
import javafx.scene.Scene; 
import javafx.scene.image.Image; 
import javafx.scene.paint.Color; 
import javafx.scene.text.Font; 
import javafx.scene.text.FontWeight; 
import javafx.scene.text.Text; 
import javafx.scene.text.TextAlignment; 
import javafx.stage.Stage; 
import javafx.util.Duration; 
 
/** 
 *  Main class for the "Hello World" style example 
 */ 
public class HelloEarthRiseMain extends Application { 
 
  /** 
   * @param args the command-line arguments 
   */ 
  public static void main(String[] args) { 
    Application.launch(args); 
  } 
   
  @Override 
  public void start(Stage stage) { 
     
    String message =  
      "Earthrise at Christmas: " + 
      "[Forty] years ago this Christmas, a turbulent world " + 
      "looked to the heavens for a unique view of our home "  + 
      "planet. This photo of Earthrise over the lunar horizon " + 
      "was taken by the Apollo 8 crew in December 1968, showing " + 


