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       Hello,  JavaFX !    

  U  p to this point in this book, all the programs are console-based, like some-
thing right out of the 1980s. Console-based Java programs have their place, 
especially when you’re just starting with Java. But eventually you’ll want 

to create programs that work with a graphical user interface (GUI). 

 This chapter gets you started in that direction using a Java GUI package called 
JavaFX to create simple GUI programs that display simple buttons and text labels. 
Along the way, you learn about several of the key JavaFX classes that let you create 
the layout of a GUI. 

Prior to JavaFX, the main way to create GUIs in Java was through the Swing 
API.  JavaFX is similar to Swing in many ways, so if you’ve ever used Swing to 
create a user interface (UI) for a Java program, you have a good head start at 
learning JavaFX. 

Chapter 1

 IN THIS CHAPTER 

»     Getting a quick overview of what 
JavaFX is and what you can do with it  

»   Looking at a basic JavaFX program  

»   Importing the classes you need to 
create a JavaFX program  

»   Creating a class that extends the 
JavaFX   Application   class  

»   Using classes such as   Button  ,  
BorderPane  , and   Scene   to create a user 
interface  

»   Creating an event handler that will be 
called when the user clicks a button  

»   Examining an enhanced version of 
the Click Me program    
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JavaFX has become the de facto replacement for Swing. Although Swing is still 
supported in Java 8 and will be supported for the foreseeable future, Oracle is 
concentrating new features on JavaFX. Eventually, Swing will become obsolete.

Beginning with Java version 11, JavaFX was modularized and decoupled from the 
rest of Java. It’s now a separate feature that you must download and install before 
you can create your own JavaFX programs. This complicates the task of compiling 
and testing even simple JavaFX programs. However, when you get it figured out, 
you’ll have no trouble learning this powerful tool for creating GUI applications. 
Don’t worry — I show you everything you need to know to set up JavaFX on your 
computer and how you need to structure your JavaFX applications so they compile 
and run.

Perusing the Possibilities of JavaFX
One of the basic strengths of JavaFX is its ability to let you easily create compli-
cated GUIs with all the classic UI gizmos everyone knows and loves. Thus, JavaFX 
provides a full range of controls — dozens of them in fact, including the classics 
such as buttons, labels, text boxes, check boxes, drop-down lists, and menus, as 
well as more exotic controls such as tabbed panes and accordion panes. Figure 1-1 
shows a typical JavaFX UI that uses several of these control types to create a form 
for data entry.

Besides basic data-entry forms such as the one shown in Figure 1-1, JavaFX has 
many other powerful features for creating advanced UIs. In particular:

»» Cascading Style Sheets (CSS): Style sheets allow you to control the 
appearance of your UI. When you use CSS, all the formatting details of your 

FIGURE 1-1:  
A typical JavaFX 

program.
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application are placed a separate file dubbed a style sheet. A style sheet is a 
simple text file that provides a set of rules for formatting the various ele-
ments of the UI. You can use CSS to control literally hundreds of formatting 
properties. For example, you can easily change the text properties such as 
font, size, color, and weight, and you can add a background image, gradient 
fills, borders, and special effects such as shadows, blurs, and light sources.

»» Visual effects: You can add a wide variety of visual effects to your UI ele-
ments, including shadows, reflections, blurs, lighting, and perspective effects.

»» Animation: You can specify animation effects that apply transitions gradually 
over time.

»» Charts: You can create bar charts, pie charts, and many other chart types 
using the many classes of the javafx.scene.chart package.

»» 3-D objects: You can draw three-dimensional objects such as cubes, cylinders, 
spheres, and more complex shapes.

»» Touch interface: JavaFX can handle touchscreen devices, such as smart-
phones and tablet computers with ease.

»» Property bindings: JavaFX lets you create properties, which are special data 
types that can be bound to UI controls. For example, you can create a 
property that represents the price of an item being purchased and then bind 
a label to it. Then, whenever the value of the price changes, the value dis-
played by the label is updated automatically.

When you first encounter properties in JavaFX, you may be confused because 
JavaFX uses the term property differently from how you may be accustomed to 
using the term. In colloquial usage, the term property refers to an attribute of a 
class. The closest thing the Java language has to properties in this sense are get-
ter and setter methods that expose fields that are internal to a class; for example, 
a Customer class may have a “property” called Address, which is accessed via 
methods named getAddress and setAddress.

In JavaFX, properties are much more powerful than that. As you find out in 
Chapter 6 of this minibook, a JavaFX property not only manages an attribute of a 
class (such as whether a check box has been checked) but also allows you to bind 
an observer to the property such that the observer is called into action whenever 
the value of the property changes.

Chapter 6 of this minibook covers properties, but the rest of this chapter and the 
four chapters that follow focus on the basics of creating simple UIs with JavaFX.

If you want to go deeper into JavaFX, pick up a copy of my book JavaFX For 
Dummies (Wiley).
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Getting Ready to Run JavaFX
With version 11 of Java, the JavaFX system was fully modularized and removed 
from the standard Java distribution. That means that if you simply try to compile 
and run the JavaFX programs featured in this minibook without first setting up 
JavaFX, you’ll encounter a plethora of error messages.

To properly compile and test a JavaFX program, first you need to install JavaFX. To 
do that, go to http://openjfx.io, click the Download link, and then download 
the JavaFX software development kit (SDK) for your platform. Unzip the down-
load in any location on your hard disk (I suggest c:\javafx18.0.2, or whatever 
version number variant is current when you download the file) so that the Java 
modules will be readily available. If you look inside this folder, the key subfolder 
is lib, which contains the .jar files that make up the various JavaFX modules.

Having downloaded JavaFX and placed it in a readily accessible location, there are 
a few complications you’ll have to deal with when you create and run your JavaFX 
programs. This is because JavaFX program must use the Java Module System to 
properly package the program’s classes with the required JavaFX modules. This 
may be a good time to review Book 3, Chapter 8 if you aren’t familiar with the Java 
Module System.

Here’s a brief summary of what you need to do to set up a JavaFX project:

»» Every program must be part of a named package. For the programs in this 
minibook, the package names all begin with com.lowewriter. For example, 
the first program you see (later in this chapter) is in a package named com.
lowewriter.clickme.

Remember that package names should consist of lowercase letters; this helps 
distinguish them from class names.

»» The folder structure for a program should include a root folder with 
subfolders that correspond to the parts of the package name. For example, 
the ClickMe program is in a root folder named com.lowerwiter.clickme. 
This folder contains a folder named com, which in turn contains a folder 
named lowewriter, which in turn contains a folder named clickme.

»» The class files for a JavaFX program should be in the bottommost folder of this 
structure. For example, the ClickMe.java file is found in com.lowewriter.
clickme\com\lowewriter\clickme.

»» The root folder should contain a module-info.java file with the following content:

module com.lowewriter.clickme

{

      requires javafx.controls;
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      exports com.lowewriter.clickme;

}

»» The name of the module and the exported package will be different for each 
program.

»» The root folder should also contain a manifest file that names the main class. 
For example, the ClickMe application has a manifest file named clickme.mf 
that contains the following line:

Main-Class: com.lowewriter.clickme.ClickMe

When all is said and done, the folder and file structure for a JavaFX project should 
look like this (folders are shown in bold):

C:\

    com.lowewriter.clickme

        clickme.mf

        module-info.class

        com

            lowewriter

                clickme

                    ClickMe.java

Many integrated development environments (IDEs), such as Eclipse or Netbeans, 
will set up this project structure (or a similar structure). If you’re not using a 
development environment, you’ll need to set up these folders and files manually.

When you get your project set up according to these guidelines, you can compile 
the java files, create a jar file, and then run the jar file to test the program. Again, 
an IDE such as Eclipse or Netbeans will handle the details of the correct command 
options for you. But if you’re working from the command line, you’ll need to know 
the following points:

»» To compile a JavaFX program, you must add two switches to the javac 
command: --module-path and --add-modules. The --module-path switch 
provides the path to the JavaFX lib folder, and the --add-modules switch 
names the JavaFX modules that must be added (usually just javafx.
controls). Here’s what a javac command would look like to compile a 
package named com.lowewriter.ClickMe:

javac module-info.java com\lowewriter\ClickMe\*.java

  --module-path "c:\javafx-sdk-18.0.2\lib"

  --add-modules javafx.controls
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»» To create the jar file, you need to use the switches cmvf and name the 
manifest file, the jar file to create, and the classes to add. Here’s an example:

jar cmvf clickme.mf com.lowewriter.clickme.jar *.class com\lowewriter\

ClickMe\*.class

»» Finally, to run the jar file, you must once again provide the –module-path and 
–add-modules switches. Here’s an example:

java --module-path c:\javafx-sdk-18.0.2\lib

  --add-modules javafx.controls com.lowewriter.clickme.ClickMe

Whew! That seems like a lot of work just to get JavaFX programs to run. But when 
you get your mind around these details, you can start to focus on the task of learn-
ing how to write beautiful GUIs with JavaFX. (If you want, you can put these com-
mands in a simple batch file so you can rebuild your programs easily.) Read on to 
get started with the fun stuff.

Looking at a Simple JavaFX Program
Figure  1-2 shows the UI for a very simple JavaFX program that includes just a 
single button. Initially, the text of this button says Click me please! When you 
click it, the text of the button changes to You clicked me! If you click the button 
again, the text changes back to Click me please! Thereafter, each time you click 
the button, the text cycles between Click me please! and You clicked me! To 
quit the program, simply click the Close button (the X at the upper-right corner).

Listing 1-1 shows the complete listing for this program.

FIGURE 1-2:  
The Click Me 

program.
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LISTING 1-1:	 The Click Me Program

package com.lowewriter.clickme;

 

import javafx.application.*;

import javafx.stage.*;

import javafx.scene.*;

import javafx.scene.layout.*;

import javafx.scene.control.*;

 

public class ClickMe extends Application

{

    public static void main(String[] args)

    {

        launch(args);

    }

 

    Button btn;

 

    @Override public void start(Stage primaryStage)

    {

        // Create the button

        btn = new Button();

        btn.setText("Click me please!");

        btn.setOnAction(e -> buttonClick());

 

        // Add the button to a layout pane

        BorderPane pane = new BorderPane();

        pane.setCenter(btn);

        // Add the layout pane to a scene

        Scene scene = new Scene(pane, 300, 250);

 

        // Finalize and show the stage

        primaryStage.setScene(scene);

        primaryStage.setTitle("The Click Me App");

        primaryStage.show();

    }

 

    public void buttonClick()

    {

        if (btn.getText() == "Click me please!")

        {

            btn.setText("You clicked me!");

        }

        else

        {

            btn.setText("Click me please!");

        }

    }

}
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The sections that follow describe the remaining key aspects of this basic 
JavaFX program.

Importing JavaFX Packages
After the required package statement, JavaFX programs begin with a series of 
import statements that reference the various JavaFX packages that the program 
will use. The Click Me program includes the following five import statements:

import javafx.application.*;

import javafx.stage.*;

import javafx.scene.*;

import javafx.scene.layout.*;

import javafx.scene.control.*;

As you can see, all the JavaFX packages begin with javafx. The Click Me program 
uses classes from five distinct JavaFX packages:

»» javafx.application: This package defines the core class on which all JavaFX 
applications depend: Application. You read more about the Application 
class in the section “Extending the Application Class” later in this chapter.

»» javafx.stage: The most important class in this package is the Stage class, 
which defines the top-level container for all UI objects. Stage is a JavaFX 
application’s highest-level window, within which all the application’s user- 
interface elements are displayed.

»» javafx.scene: The most important class in this package is the Scene class, 
which is a container that holds all the UI elements displayed by the program.

»» javafx.scene.layout: This package defines a special type of user-interface 
element called a layout manager. The job of a layout manager is to determine 
the position of each control displayed in the UI.

»» java.scene.control: This package contains the classes that define individ-
ual UI controls such as buttons, text boxes, and labels. The Click Me program 
uses just one class from this package, Button, which represents a button that 
the user can click.
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Extending the Application Class
A JavaFX application is a Java class that extends the javafx.application.
Application class. Thus, the declaration for the Click Me application’s main class 
is this:

public class ClickMe extends Application

Here, the Click Me application is defined by a class named ClickMe, which extends 
the Application class.

Because the entire javafx.application package is imported in line 1 of the Click 
Me program, the Application class does not have to be fully qualified. If you omit 
the import statement for the javafx.application package, the ClickMe class 
declaration would have to look like this:

public class ClickMe

    extends javafx.application.Application

The Application class is responsible for managing what is called the life cycle of a 
JavaFX application. The life cycle consists of the following steps:

1.	 Create an instance of the Application class.

2.	 Call the init method.

The default implementation of the init method does nothing, but you 
can override the init method to provide any processing you want to be 
performed before the application’s UI displays.

3.	 Call the start method.

The start method is an abstract method, which means that there is no default 
implementation provided as a part of the Application class. Therefore, you 
must provide your own version of the start method. The start method is 
responsible for building and displaying the UI. (For more information, see the 
section “Overriding the start Method” later in this chapter.)

4.	 Wait for the application to end, which typically happens when the user 
signals the end of the program by closing the main application window 
or choosing the program’s exit command.

During this time, the application isn’t really idle. Instead, it’s busy performing 
actions in response to user events, such as clicking a button or choosing an 
item from a drop-down list.
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5.	 Call the stop method.

Like the init method, the default implementation of the stop method doesn’t 
do anything, but you can override it to perform any processing necessary as 
the program terminates, such as closing database resources or saving files.

Launching the Application
As you know, the standard entry-point for Java programs is the main method. 
Here is the main method for the Click Me program:

public static void main(String[] args)

{

    launch(args);

}

As you can see, the main method consists of just one statement, a call to the 
Application class’ launch method.

The launch method is what actually starts a JavaFX application. The launch 
method is a static method, so it can be called in the static context of the main 
method. It creates an instance of the Application class and then starts the JavaFX 
life cycle, calling the init and start methods, waiting for the application to 
finish, and then calling the stop method.

The launch method doesn’t return until the JavaFX application ends. Suppose you 
wrote the main method for the Click Me program like this:

public static void main(String[] args)

{

    System.out.println("Launching JavaFX");

    launch(args);

    System.out.println("Finished");

}

Then, you would see Launching JavaFX displayed in the console window while 
the JavaFX application window opens. When you close the JavaFX application 
window, you would then see Finished in the console window.
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Overriding the start Method
Every JavaFX application must include a start method. You write the code that 
creates the UI elements your program’s user will interact with in the start 
method. For example, the start method in Listing 1-1 contains code that displays 
a button with the text Click Me!

When a JavaFX application is launched, the JavaFX framework calls the start 
method after the Application class has been initialized.

The start method for the Click Me program looks like this:

@Override public void start(Stage primaryStage)

{

    // Create the button

    btn = new Button();

    btn.setText("Click me please!");

    btn.setOnAction(e -> buttonClick());

 

    // Add the button to a layout pane

    BorderPane pane = new BorderPane();

    pane.setCenter(btn);

 

    // Add the layout pane to a scene

    Scene scene = new Scene(pane, 300, 250);

 

    // Finalize and show the stage

    primaryStage.setScene(scene);

    primaryStage.setTitle("The Click Me App");

    primaryStage.show();

}

To create the UI for the Click Me program, the start method performs the 
following four basic steps:

1.	 Create a button control named btn. The button’s text is set to Click me 
please!, and a method named buttonClick will be called when the user 
clicks the button.

For a more detailed explanation of this code, see the sections “Creating a 
Button” and “Handling an Action Event” later in this chapter.

2.	 Create a layout pane named pane and add the button to it.

For more details, see the section “Creating a Layout Pane” later in this chapter.
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3.	 Create a scene named scene and add the layout pane to it.

For more details, see the “Making a Scene” section later in this chapter.

4.	 Finalize the stage by setting the scene, setting the stage title, and 
showing the stage.

See the “Setting the Stage” section later in this chapter for more details.

You find pertinent details of each of these blocks of code later in this chapter. 
But before I proceed, I want to point out a few additional salient details about the 
start method:

»» The start method is defined as an abstract method in the Application 
class, so when you include a start method in a JavaFX program, you’re 
actually overriding the abstract start method.

Although it isn’t required, it’s always a good idea to include the @Override 
annotation to explicitly state that you’re overriding the start method. If you 
omit this annotation and then make a mistake in spelling the method named 
(for example, Start instead of start) or if you list the parameters incorrectly, 
Java thinks you’re defining a new method instead of overriding the start 
method.

»» Unlike the main method, the start method is not a static method. When you 
call the launch method from the static main method, the launch method 
creates an instance of your Application class and then calls the start 
method.

»» The start method accepts one parameter: the Stage object on which the 
application’s UI will display. When the application calls your start method, 
the application passes the main stage — known as the primary stage — via the 
primaryStage parameter. Thus, you can use the primaryStage parameter 
later in the start method to refer to the application’s stage.

Creating a Button
The button displayed by the Click Me program is created using a class named 
Button. This class is one of many classes that you can use to create UI controls. 
The Button class and most of the other control classes are found in the package 
javafx.scene.control.

To create a button, simply define a variable of type Button and then call the 
Button constructor like this:
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Button btn;

btn = new Button();

In the code in Listing 1-1, the btn variable is declared as a class variable outside 
of the start method but the Button object is actually created within the start 
method. Controls are often declared as class variables so that you can access them 
from any method defined within the class. As you discover in the following section 
(“Handling an Action Event”), a separate method named buttonClicked is called 
when the user clicks the button. By defining the btn variable as a class variable, 
both the start method and the buttonClicked method have access to the button.

To set the text value displayed by the button, call the setText method, passing the 
text to be displayed as a string:

btn.setText("Click me please!");

Here are a few additional tidbits about buttons:

»» The Button constructor allows you to pass the text to be displayed on the 
button as a parameter, as in this example:

btn = new Button("Click me please!");

If you set the button’s text in this way, you don’t need to call the setTitle 
method.

»» The Button class is one of many classes that are derived from a parent class 
known as javafx.scene.control.Control. Many other classes derive from 
this class, including Label, TextField, ComboBox, CheckBox, and 
RadioButton.

»» The Control class is one of several different classes that are derived from 
higher-level parent class called javafx.scene.Node. Node is the base class of 
all user-interface elements that can be displayed in a scene. A control is a 
specific type of node, but there are other types of nodes. In other words, all 
controls are nodes, but not all nodes are controls. You can read more about 
several other types of nodes later in this minibook.

Handling an Action Event
When the user clicks a button, an action event is triggered. Your program can 
respond to the event by providing an event handler, which is simply a bit of code 
that will be executed whenever the event occurs. The Click Me program works by 
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setting up an event handler for the button; the code for the event handler changes 
the text displayed on the button.

There are several ways to handle events in JavaFX. The most straightforward is to 
simply specify that a method be called whenever the event occurs and then pro-
vide the code to implement that method.

To specify the method to be called, you call the setOnAction method of the button 
class. Here’s how it’s done in Listing 1-1:

btn.setOnAction(e -> buttonClick());

If the syntax used here seems a little foreign, that’s because it uses a lambda 
expression, which is a feature that was introduced into Java in version 8. As used in 
this example, there are three elements to this syntax:

»» The argument e represents an object of type ActionEvent, which the 
program can use to get detailed information about the event.

The Click Me program ignores this argument, so you can ignore it too, at least 
for now.

»» The arrow operator (->) is an operator introduced in Java 8 for use with 
lambda expressions.

»» The method call buttonClick() simply calls the method named 
buttonClick.

You’ll see more examples of lambda expressions used to handle events in 
Chapter  2 of this minibook, and you can find a more complete discussion of 
lambda expressions in Book 7, Chapter 2.

After buttonClick has been established as the method to call when the user clicks 
the button, the next step is to code the buttonClick method. You find it near the 
bottom of Listing 1-1:

public void buttonClick()

{

    if (btn.getText() == "Click me please!")

    {

        btn.setText("You clicked me!");

    }

    else

    {

        btn.setText("Click me please!");

    }

}
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This method uses an if statement to alternately change the text displayed by 
the button to either You clicked me! or Click me please!. In other words, 
if the button’s text is Click me please! when the user clicks the button, the 
buttonClicked method changes the text to You clicked me!. Otherwise, the if 
statement changes the button’s text back to Click me please!.

The buttonClicked method uses two methods of the Button class to perform 
its work:

»» getText: Returns the text displayed by the button as a string

»» setText: Sets the text displayed by the button

For more information about handling events, see Chapter 2 of this minibook.

Creating a Layout Pane
By itself, a button is not very useful. You must actually display it on the screen 
for the user to be able to click it. And any realistic JavaFX program will have more 
than one control. The moment you add a second control to your UI, you need a way 
to specify how the controls are positioned relative to one another. For example, if 
your application has two buttons, do you want them to be stacked vertically, one 
above the other, or side by side?

That’s where layout panes come in. A layout pane is a container class to which you 
can add one or more user-interface elements. The layout pane then determines 
exactly how to display those elements relative to each other.

To use a layout pane, you first create an instance of the pane. Then, you add one or 
more controls to the pane. When you do so, you can specify the details of how the 
controls will be arranged when the pane is displayed. After you add all the controls 
to the pane and arrange them just so, you add the pane to the scene.

JavaFX provides a total of eight distinct types of layout panes, all defined by 
classes in the package javafx.scene.layout. The Click Me program uses a type 
of layout pane called a border pane, which arranges the contents of the pane into 
five general regions: top, left, right, bottom, and center. The BorderPane class is 
ideal for layouts in which you have elements such as a menu and toolbar at the 
top, a status bar at the bottom, optional task panes or toolbars on the left or right, 
and a main working area in the center of the screen.
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The lines that create the border pane in the Click Me program are

BorderPane pane = new BorderPane();

pane.setCenter(btn);

Here, a variable of type BorderPane is declared with the name pane, and the 
BorderPane constructor is called to create a new BorderPane object. Then, the 
setCenter method is used to display the button (btn) in the center region of 
the pane.

Here are a few other interesting details about layout panes:

»» Layout panes automatically adjust the exact position of the elements they 
contain based on the size of the elements contained in the layout as well as 
on the size of the space in which the layout pane is displayed.

»» I said earlier that controls are a type of node, and that you would read about 
other types of nodes later in this book. Well, you just read about one: A layout 
pane is also a type of node.

»» Each region of a border pane can contain a node. Because a layout pane itself 
is a type of node, each region of a border pane can contain another layout 
pane. For example, suppose you want to display three controls in the center 
region of a border pane. To do that, you’d create a second layout pane and 
add the three controls to it. Then, you’d set the second layout pane as the 
node to be displayed in the center region of the first layout pane.

»» You read more about the BorderPane class and a few other commonly used 
layout panes in Chapter 4 of this minibook.

Making a Scene
After you create a layout pane that contains the controls you want to display, the 
next step is to create a scene that will display the layout pane. You can do that in a 
single line of code that declares a variable of type Scene and calls the Scene class 
constructor. Here’s how I did it in the Click Me program:

Scene scene = new Scene(pane, 300, 250);

The Scene constructor accepts three arguments:

»» A node object that represents the root node to be displayed by the scene.
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A scene can have only one root node, so the root node is usually a layout 
pane, which in turn contains other controls to be displayed. In the Click Me 
program, the root note is the border layout pane that contains the button.

»» The width of the scene in pixels.

»» The height of the scene in pixels.

Note: If you omit the width and height, the scene will be sized automatically based 
on the size of the elements contained within the root node.

You can find out about some additional capabilities of the Scene class in Chapter 3 
of this minibook.

Setting the Stage
If the scene represents the nodes (controls and layout panes) that are displayed by 
the application, the stage represents the window in which the scene is displayed. 
When the JavaFX framework calls your application’s start method, it passes you 
an instance of the Stage class that represents the application’s primary stage — 
that is, the stage that represents the application’s main window. This reference is 
passed via the primaryStage argument.

Having created your scene, you’re now ready to finalize the primary stage so that 
the scene can be displayed. To do that, you must do at least two things:

»» Call the setScene method of the primary stage to set the scene to be 
displayed.

»» Call the show method of the primary stage to display the scene.

After you call the show method, your application’s window becomes visible to 
the user and the user can then begin to interact with its controls.

It’s also customary to set the title displayed in the application’s title bar. You do 
that by calling the setTitle method of the primary stage. The last three lines of 
the start method for the Click Me application perform these functions:

primaryStage.setScene(scene);

primaryStage.setTitle("The Click Me App");

primaryStage.show();

When the last line calls the show method, the Stage displays.
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You can read about additional capabilities of the Stage class in Chapter 3 of this 
minibook.

Examining the Click Counter Program
Now that I’ve explained the details of every line of the Click Me program, I look 
at a slightly enhanced version of the Click Me program called the Click Counter 
program. In the original Click Me program that was shown earlier in this chapter 
(Listing 1-1), the text displayed on the button changes when the user clicks the 
button. In the Click Counter program, an additional type of control called a label 
displays the number of times the user has clicked the button.

Figure 1-3 shows the Click Counter program in operation. The window at the top 
of this figure shows how the Click Counter program appears when you first start 
it. As you can see, the text label at the top of the window displays the text You 
have not clicked the button. The second window shows what the program 
looks like after you click the button the first time. Here, the label reads You have 
clicked the button once. When the button is clicked a second time, the label 
changes again, as shown in the third window. Here, the label reads You have 
clicked the button 2 times. After that, the number displayed by the label 
updates each time you click the button to indicate how many times the button has 
been clicked.

FIGURE 1-3:  
The Click Counter 

program in 
action.
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Listing 1-2 shows the source code for the Click Counter program, and the follow-
ing paragraphs describe the key points of how it works:

LISTING 1-2:	 The Click Counter Program

package com.lowewriter.clickcounter;	 →1

 

import javafx.application.*;	 →3

import javafx.stage.*;

import javafx.scene.*;

import javafx.scene.layout.*;

import javafx.scene.control.*;

 

public class ClickCounter extends Application	 →9

{

    public static void main(String[] args)	 →11

    {

        launch(args);	 →13

    }

 

    Button btn;	 →16

    Label lbl;	 →17

    int iClickCount = 0;	 →18

 

    @Override public void start(Stage primaryStage)	 →20

    {

        // Create the button

        btn = new Button();	 →23

        btn.setText("Click me please!");	 →24

        btn.setOnAction(e -> buttonClick());	 →25

 

        // Create the Label

        lbl = new Label();	 →28

        lbl.setText("You have not clicked the button.");	 →29

 

        // Add the label and the button to a layout pane

        BorderPane pane = new BorderPane();	 →32

        pane.setTop(lbl);	 →33

        pane.setCenter(btn);	 →34

 

        // Add the layout pane to a scene

        Scene scene = new Scene(pane, 250, 150);	 →37

 

        // Add the scene to the stage, set the title

        // and show the stage

        primaryStage.setScene(scene);	 →41

(continued)
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        primaryStage.setTitle("Click Counter");	 →42

        primaryStage.show();	 →43

    }

 

    public void buttonClick()	 →46

    {

        iClickCount++;	 →48

        if (iClickCount == 1)	 →49

        {

            lbl.setText("You have clicked once.");	 →51

        }

        else

        {

            lbl.setText("You have clicked "	 →55

                + iClickCount + " times." );
        }

    }

 

}

The following paragraphs explain the key points of the ClickCounter program:

»» 	→1: The package statement names the package: com.lowewriter.
clickcounter.

»» 	→3: The import statements reference the javafx packages that will be used 
by the ClickCounter program.

»» 	→9: The ClickCounter class extends javafx.application.Application, 
thus specifying that the ClickMe class is a JavaFX application.

»» 	→11: As with any Java program, the main method is the main entry point for all 
JavaFX programs.

»» 	→13: The main method calls the launch method, which is defined by the 
Application class. The launch method, in turn, creates an instance of the 
ClickMe class and then calls the start method.

»» 	→16: A variable named btn of type javafx.scene.control.Button is 
declared as a class variable. Variables representing JavaFX controls are 
commonly defined as class variables so that they can be accessed by any 
method in the class.

»» 	→17: A class variable named lbl of type javafx.scene.control.Label 
represents the Label control so that it can be accessed from any method in 
the class.

LISTING 4-1:	 (continued)
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»» 	→18: A class variable named iClickCount will be used to keep track of the 
number of times the user clicks the button.

»» 	→20: The declaration of the start method uses the @Override annotation, 
indicating that this method overrides the default start method provided by 
the Application class. The start method accepts a parameter named 
primaryStage, which represents the window in which the ClickCounter 
application will display its UI.

»» 	→23: The start method begins by creating a Button object and assigning it to 
a variable named btn.

»» 	→24: The button’s setText method is called to set the text displayed by the 
button to Click me please!

»» 	→25: The setOnAction method is called to create an event handler for the 
button. Here, a lambda expression is used to simply call the buttonClick 
method whenever the user clicks the button.

»» 	→28: The constructor of the Label class is called to create a new label.

»» 	→29: The label’s setText method is called to set the initial text value of the 
label to You have not clicked the button.

»» 	→32: A border pane object is created by calling the constructor of the 
BorderPane class, referencing the border pane via a variable named pane. 
The border pane will be used to control the layout of the controls displayed 
on the screen.

»» 	→33: The border pane’s setTop method is called to add the label to the top 
region of the border pane.

»» 	→34: The border pane’s setCenter method is called to add the button to the 
center region of the border pane.

»» 	→37: A scene object is created by calling the constructor of the Scene class, 
passing the border pane created in line 32 to the constructor to establish the 
border pane as the root node of the scene. In addition, the dimensions of the 
scene are set to 300 pixels in width and 250 pixels in height.

»» 	→41: The setScene method of the primaryStage is used to add the scene to 
the primary stage.

»» 	→42: The setTitle method is used to set the text displayed in the primary 
stage’s title bar.

»» 	→43: The show method is called to display the primary stage. When this line is 
executed, the user can begin to interact with the program.

»» 	→46: The buttonClick method is called whenever the user clicks the button.



0005518658.INDD 750	 Trim size: 7.375 in × 9.25 in� December 28, 2022 6:52 PM

750      BOOK 8  JavaFX

»» 	→48: The iClickCount variable is incremented to indicate that the user has 
clicked the button.

»» 	→49: An if statement is used to determine whether the button has been 
clicked one or more times.

»» 	→51: If the button has been clicked once, the label text is set to You have 
clicked once.

»» 	→55: Otherwise, the label text is set to a string that indicates how many times 
the button has been clicked.

That’s all there is to it. If you understand the details of how the Click Counter 
program works, you’re ready to move on to Chapter 2. If you’re still struggling 
with a few points, I suggest you spend some time reviewing this chapter and 
experimenting with the Click Counter program in TextPad, Eclipse, or NetBeans.

The following paragraphs help clarify some of the key sticking points that might 
be tripping you up about the Click Counter program and JavaFX in general:

»» When does the program switch from static to nonstatic? Like every Java 
program, the main entry point of a JavaFX program is the static main method.

In most JavaFX programs, the static main method does just one thing: It calls 
the launch method to start the JavaFX portion of the program. The launch 
method creates an instance of the ClickCounter class and then calls its 
start method. At that point, the program is no longer running in a static 
context because an instance of the ClickCounter class has been created.

»» Where does the primaryStage variable come from? The primaryStage 
variable is passed to the start method when the launch method calls 
the start method. Thus, the start method receives the primaryStage 
variable as a parameter.

That’s why you won’t find a separate variable declaration for the primaryStage 
variable.

»» What does the module-info.java file look like for this program?

module com.lowewriter.clickcounter

{

    requires javafx.controls;

    exports com.lowewriter.clickcounter;

}

»» What does the manifest file look like for this program?

Main-Class: com.lowewriter.clickcounter.ClickCounter


