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Motivations

JavaFX Is a new framework for developing Java
GUI programs. The JavaFX APl is an excellent
example of how the objedriented principle is
applied. This chapter serves two purposes. First,
presents the basics of JavaFX programming.
Second, it uses JavaFX to demonstrate OOP.
Specifically, this chapter introduces the fra Ol
of JavaFX and discusses JavaFX GUI comp@nrer
and their relationships.
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ODbjectives

To distinguish between JavaFX, Swing, and AVBT4.2).

To write a simple JavaFX program and understand the relationship among stage
scenes, and node§ld.3).

To create user interfaces using panes, Ul controls, and sigdges$)(
To use binding properties to synchronize property valgi$.5).

To use the common propertistyle androtate for nodes §14.6).

To create colors using tl@olor class §14.7).

To create fonts using thient class §14.8).

To create images using thmage class and to create image views using the
ImageView class §14.9).

To layout nodes usingang StackPane FlowPane GridPane, BorderPane HBox,
andVBox (814.10).

To display text using th&ext class and create shapes udintg, Circle, Rect
Ellipse, Arc, Polygon, andPolyline (814.11).

To develop the reusable GUI componebdltsckPanefor displaying an analo
(814.12).

Kk
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JavaFX vs Swing and AWT

Swing and AWT are replaced by the JavaFX platform for
developing rich Internet applications.

When Java was introduced, the GUI classes were bundled in a
library known as thébstract Windows ToolkiBAWT) AWT is

fine for developing simple graphical user interfaces, but not for
developing comprehensive GUI projects. In addition, AWT is
prone to platforrrspecific bugs. The AWT usénterface
components were replaced by a more robust, versatile, and
flexible library known asswing component$Swing components
are painted directly on canvases using Java code. Swing
components depend less on the target platform and use |
native GUI resource. With the release of Java 8, Swing IS
replaced by a completely new GUI platform knownlasakF

Of
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Basic Structure of JavaFX
A Application
A Override the start(Stage) method

A Stage, Scene, and Nodes

<€— Stage
<€ Scene
| <€ Button
MyJavaFX
MultipleStageDemo
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https://liveexample.pearsoncmg.com/html/MultipleStageDemo.html
https://liveexample.pearsoncmg.com/html/MyJavaFX.html

Basic Structure of JavaFX

The method (line 22) is a static method defined in the
classfor launchinga standalone JavaFX application.

The method (lines 21123) is noteeded ifyou run the program

from the command line. It may be needed to launch a Jagedgfam

from an IDE with a limited JavaFX support. When you run a JavaFX

application withoua main method, JVM automatically invokes the
method to rurthe application

The main class overrides the:'t method defineah

(line 8). After a JavaFX application is
launched, the JVM construds instancef the class using its
constructor and invokes its=r method.

The method normally places Ul controls in a scene and displays
the scene in a stagasshown in Figure 14.2a. \

Line 10 creates & object and places it in@ object (line
11). A object carbe created using the constructor

. Thisconstructor specifiethe width and height of th
scene and places the node in the scene.
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Basic Structure of JavaFX

A A object is a window. A object called
primary stagdas automaticallycreated byhe JVM when
the application is launched

A Line 13 sets the scene to the primary stage linel4d
displays the primary stage.

A JavaFX namethe and classes usinthe
analogyfrom the theater

A You may think ofstage as the platforto support
scenes, andodes asctors to perform in the scenes

A You can create additional stages if needed. The Ja
program in Listing 14.2lisplays twastages, as show
Figure 14.2b.
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Panes,

I

~<— Stage

Scene

A

Parent

A

(Pane, Control)

(a)

_— Shape

Ul Controls, and Shapes

Shapes such as Line, Circle,
| Ellipse, Rectangle, Path,

Stage |

1
1 ‘ L ImageView

Polygon, Polyline, and Text are
subclasses of Shape.

For displaying an image.

. Control

UT controls such as Label.
TextField, Button, CheckBox,

- Pane

RadioButton, and TextArea are
subclasses of Control.

—  FlowPane

L GridPane

L BorderPane

m—— HBox

< Nodes ?
e VBox \
—— StackPane
(b)
r -
ButtoninPane
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https://liveexample.pearsoncmg.com/html/ButtonInPane.html

Display a Shape

This example displays a circle in the center of the pane.

> A .
(0, 0) X Axis Y Axis
(X, y) >
©.0) X Axis
Java Conventional
Coordinate Coordinate
Y Axis System System
\ 4 \
ShowCircle
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https://liveexample.pearsoncmg.com/html/ShowCircle.html

Binding Properties

JavaFX introduces a new concept caldgtding property
that enables &rget objecto be bound to aource object

If the value In the source object changes, the target
property is also changed automatically. The target object
simply called &inding objecr abinding property

A\

ShowCircleCentered
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https://liveexample.pearsoncmg.com/html/ShowCircleCentered.html

Binding Property:
getter, setter, and property getter

public class SomeClassName { public class Circle {
private PropertyType X; private DoubleProperty centerX;
/** Value getter method */ /** Value getter method */
public propertyValueType getX() { ... } public double getCenterX() { ... }
/** Value setter method */ /** Value setter method */
public void setX(propertyValueType value) { ... } public void setCenterX(double value) { ... }
/*%* Property getter method */ /** Property getter method */
public PropertyType public DoubleProperty centerXProperty() { ... }
xProperty() { ... } }
}
(a) X is a binding property (b) centerXis binding property

\
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Uni/Bidirectional Binding

=\

BindingDemo

BidirectionalBindingDemo
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https://liveexample.pearsoncmg.com/html/BidirectionalBindingDemo.html
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Common Properties and Methods
for Nodes

A style: set a JavaFX CSS style

A rotate: Rotate a node

N\

NodeStyleRotateDemo
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https://liveexample.pearsoncmg.com/html/NodeStyleRotateDemo.html

The Color Class

javafx.scene.paint.Color

The getter methods for property
values are provided in the class, but
| _—— omitted in the UML diagram for brevity.

/

-red: double
-green: double
-blue: double

-opacity: double

The red value of this Color (between 0.0 and 1.0).
The green value of this Color (between 0.0 and 1.0).
The blue value of this Color (between 0.0 and 1.0).
The opacity of this Color (between 0.0 and 1.0).

+Color(r: double, g: double, b:
double, opacity: double)

+brighter(): Color
+darker(): Color

+color(r: double, g: double, b:
double): Color

+color(r: double, g: double, b:
double, opacity: double): Color

+rgb(r: int, g: int, b: int):
Color

+rgb(r: int, g: int, b: int,

opacity: double): Color

Creates a Color with the specified red. green, blue, and opacity values.

Creates a Color that is a brighter version of this Color.
Creates a Color that is a darker version of this Color.
Creates an opaque Color with the specified red, green, and blue values.

Creates a Color with the specified red, green, blue, and opacity values.

Creates a Color with the specified red. green. and blue values in the
range from 0 to 255.

Creates a Color with the specified red, green, and blue values in the
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The Font Class

javafx.scene.text.Font

The getter methods for property
values are provided in the class, but
omitted in the UML diagram for brevity.

-size: double e

-name: String
-family: String

+Font(size: double)

+Font(name: String, size:
double)

+font(name: String, size:

double)

+font(hame: String, w:
FontWeight, size: double)

+font(name: String, w: FontWeight,

p: FontPosture, size: double)
+getFamilies(): List<String>

+getFontNames(): List<String>
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The size of this font.
The name of this font.
The family of this font.

Creates a Font with the specified size.

Creates a Font with the specified full font name and size.

Creates a Font with the specified name and size.

Creates a Font with the specified name, weight, and size.

Creates a Font with the specified name, weight, posture, and size.

Returns a list of font family names.
Returns a list of full font names including family and weight.

FontDemo
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https://liveexample.pearsoncmg.com/html/FontDemo.html

The Image Class

javafx.scene.image.Image

The getter methods for property
values are provided in the class, but
omitted in the UML diagram for brevity.

-error: ReadOnlyBooleanProperty
-height: ReadOnlyBooleanProperty
-width: ReadOnlyBooleanProperty
-progress: ReadOnlyBooleanProperty

+Image(filenameOrURL: String)

Indicates whether the image is loaded correctly?

The height of the image.

The width of the image.

The approximate percentage of image’s loading that is completed.

Creates an Image with contents loaded from a file or a URL.
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The ImageView Class

javafx.scene.image.Image View

The getter and setter methods for property
values and a getter for property itself are provided
in the class, but omitted in the UML diagram for brevity.

e

-fitHeight: DoubleProperty
-fitWidth: DoubleProperty

-X: DoubleProperty

-y: DoubleProperty

-image: ObjectProperty<Image>

+ImageView()
+ImageView(image: Image)
+ImageView(filenameOrURL: String)

The height of the bounding box within which the image is resized to fit.

The width of the bounding box within which the image is resized to fit.
The x-coordinate of the ImageView origin.

The y-coordinate of the ImageView origin.

The image to be displayed in the image view.

Creates an ImageView.
Creates an ImageView with the specified image.

Creates an ImageView with image loaded from the specified file or URL.
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https://liveexample.pearsoncmg.com/html/ShowImage.html

Layout Panes

JavaFX provides many types of panes for organizing not
In a container.

Class Description

Pane Base class for layout panes. It contains the getChildren() method for
returning a list of nodes in the pane.

StackPane Places the nodes on top of each other in the center of the pane.

FlowPane Places the nodes row-by-row horizontally or column-by-column vertically.
GridPane Places the nodes in the cells in a two-dimensional grid.

BorderPane Places the nodes in the top, right, bottom, left, and center regions.

HBox Places the nodes in a single row. \
VBox Places the nodes in a single column.
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FlowPane

The getter and setter methods for property \
values and a getter for property itself are provided
l/ in the class, but omitted in the UML diagram for brevity.

javafx.scene.layout.FlowPane

¥

-alignment: ObjectProperty<Pos> The overall alignment of the content in this pane (default: Pos.LEFT).

-orientation: The orientation in this pane (default: Orientation.HORIZONTAL).
ObjectProperty<Orientation>

-hgap: DoubleProperty The horizontal gap between the nodes (default: 0).

-vgap: DoubleProperty The vertical gap between the nodes (default: 0).

+FTowPane () Creates a default F1owPane.

+FTowPane(hgap: double, vgap: Creates a FlowPane with a specified horizontal and vertical gap.
double)

+FlTowPane(orientation: Creates a FlowPane with a specified orientation.
ObjectProperty<Orientation>)

+FTowPane(orientation: Creates a FlowPane with a specified orientation, horizontal gap and
ObjectProperty<Orientation>, vertical gap.
hgap: double, vgap: double

MultipleStageDemo
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https://liveexample.pearsoncmg.com/html/ShowFlowPane.html

GridPane
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