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G EN ER A L

JavaFX is  t h e n ew UI t oolk it  for  Java- based clien t  ap p licat ion s  
run n in g on  deskt op , em bedded, an d m obile  devices . It  is  p ar t  of 
t h e JDK 8 an d is  p rovided as  a  p ure Java API. Am on g ot h ers , t h e  
followin g feat ures  are  sup p ort ed:

•  Accelerat ed  2D an d 3D grap h ics

•  UI con t rols , layou t s , an d ch ar t s

•  Audio an d video sup p ort

•  Eļ ect s  an d an im at ion s

•  HTML5 sup p ort

•  Bin din gs , CSS, FXML, an d m ore...

To p rovide m axim um  p erform an ce, JavaFX uses  d iļ eren t  n at ive  
ren der in g en gin es  dep en din g on  t h e p lat form  it  is  run n in g on .  
On  Win dows for  exam p le, Direct 3D is  used, wh ile  on  m ost  ot h er  
sys t em s it  uses  Op en GL.

" H ELLO  W O RLD"  JA V A FX  A PPLIC A TI O N

Th is  " Hello World"  exam p le will sh ow a win dow wit h  a  bu t t on .  
Clickin g t h e bu t t on  will p r in t  " Hello World"  t o t h e con sole .

import javafx.application.Application;
import javafx.scene.Scene;
import javafx.scene.control.Button;
import javafx.scene.layout.StackPane;
import javafx.stage.Stage;
 
public class HelloWorld extends Application {
 
    @Override
    public void start(Stage primaryStage) {
        Button button = new Button("Hello World");
        button.setOnAction (e -> System.out.
println("Hello World"));
        StackPane myPane = new StackPane();
        myPane.getChildren().add(button);
 
        Scene myScene = new Scene(myPane);
 
        primaryStage.setScene(myScene);
        primaryStage.setWidth(400);
        primaryStage.setHeight(300);
        primaryStage.show();
    }
 
    public static void main(String[] args) {
        launch(args);
    }
}

 

Th e followin g diagram  sh ows t h e s t ruct ure  of t h e p rogram . Th e  
m ain  win dow corresp on ds  t o a  St age, wh ich  con t ain s  a  Scen e, 
wh ich  con t ain s  a  scen e grap h . Th e scen e grap h  is  a  t ree  of  
UI n odes .  

A JavaFX ap p licat ion  run s  in  t h e defau lt  JavaFX lifecycle  t h at  is  
deĽn ed by t h e Ap p licat ion  class . Th e init() m et h od is  called  
before  t h e JavaFX ap p licat ion  t h read is  creat ed , t h erefore  n o 
UI- sp eciĽc op erat ion s  are  a llowed.

Each  JavaFX app licat ion  n eeds at  least  on e s t age with  an  in tern al 
scen e grap h . At  run t im e, on e can  add n ew win dows by creat in g 
n ew s t age in s t an ces .

JA V A FX  PRO PERTIES

JavaFX propert ies  are based on  regular JavaBean s p ropert ies . Th e  
JavaFX run t im e provides default  im plem en tat ion s for all p roperty 
t yp es , wh ich  can  be used in  on e’s  own  class . Th e followin g code  
exam p le sh ows t h e deĽn it ion  of t h e " s ize"  p rop er t y.  

private final IntegerProperty size = 
            new SimpleIntegerProperty(this, "size", 42);

public int getSize() {
    return size.get();
} // continued ->

The future 
starts today.

219

C
O

N
T

E
N

T
S

G
et

 M
or

e 
Re

fc
ar

dz
! V

is
it 

D
Zo

ne
.c

om
/r

ef
ca

rd
z

JA
V

A
FX

 8

©  DZ O N E,  IN C.    |   DZ O N E.CO M

BROUGHT TO YOU BY:



public void setSize(int newValue) {
    size.set(newValue);
}
public IntegerProperty sizeProperty() {
    return size;
}

BIN DIN G  A PI

JavaFX o ļ ers  t h e p oss ibilit y t o creat e  bin din gs  bet ween  p rop er t ies .  
Bin din gs  syn ch ron ize t h e values  of t wo p rop er t ies  au t om at ically, 
avoidin g t h e error- p ron e boilerp lat e  code t h at  is  oth erwise n eeded.

Prop er t ies  can  be boun d un idirect on ally or  bid irect ion ally, 
im p lem en t ed by t h e m et h ods  bind() an d bindBidirectional() 
resp ect ively. If a  p rop er t y A is  un idirect ion ally boun d t o a  p rop er t y 
B, p rop er t y A will a lways  h ave t h e sam e value as  B. Prop er t y A 
becom es  read- on ly in  t h is  case. If t h e p rop er t ies  A an d B are  
boun d bidirect ion ally, ch an ges  are  p rop agat ed in  bot h  d irect ion s .

In  addit on  t o bin din g t wo p rop er t ies  d irect ly, it  is  a lso p oss ible  
t o bin d a  p rop er t y again s t  an  exp ress ion . If on e of t h e op eran ds  
of t h e exp ress ion  ch an ges , t h e exp ress ion  is  re- evaluat ed  
au t om at ically an d t h e resu lt  is  ass ign ed t o t h e p rop er t y.

HIGH- LEV EL BIN DIN G A PI
Th ere are  t wo ap p roach es  t o deĽn e com p lex bin din gs . Th e   
h igh - level API allows bin din gs  t o be deĽn ed for  m an y t yp ical use  
cases  in  an  easy way.  

O PERATIO N S EX A M PLES TYPE

Arithmetic 
Operations

num1.add(num2)
Bindings.divide(num1, num2)
num1.negate()

Number

Boolean 
Operations

Bindings.or(bool1, bool2)
bool1.not()

Boolean

Comparisons obj1.isEqualTo(obj2)
Bindings.notEqual(obj1, obj2)

All

num1.greaterThan(num2)
num1.lessThanOrEqualTo(num2)

Number,
String

Bindings.equalIgnoreCase(s1, s2)
s1.isNotEqualToIgnoreCase(s2)

String

Conversions obj.asString() All

num.asString(format)
Bindings.format(format, val...)

Number,
Object

Null Check obj.isNull()
Bindings.isNotNull(obj)

Object,
String

String 
Operations

Bindings.concat(s1, s2) String

Min / Max Bindings.min(num1, num2)
Bindings.max(num1, num2)

Number

Collections Bindings.valueAt(list, index) 
Bindings.size(collection)

Collection

Select Binding Bindings.select(root, 
properties...)

Ternary 
Expression

Bindings.when(cond).then(val1).
otherwise(val2)

LO W - LEV EL BIN DIN G A PI
Wit h  t h e low- level API, on e can  deĽn e bin din gs  for  arbit rary 
exp ress ion s . Th e followin g code sam p le sh ows h ow a bin din g can  
be deĽn ed t h at  calcu lat es  t h e len gt h  of a  vect or  (x, y) wh ere x an d  
y are  t wo DoubleProp er t ies .  

length = Bindings.createBinding(
    () -> Math.sqrt(x.get() * x.get() + y.get() * y.get()),
    x, y
);

UI  CO M PO N EN TS

All UI com p on en t s  in  JavaFX ext en d t h e base class  Node.  Th ere  
are  d iļ eren t  t yp es  of n odes , as  can  be seen  in  t h e followin g class  
h ierarch y:

All geom et r ic sh ap es , an d t ext  (wh ich  is  jus t  a  very com p lex 
sh ap e), ext en d eit h er  t h e class  Shape or  Shape3D.  Th ese are  leaf 
n odes  in  t h e scen e grap h . Th e p oss ibilit y t o con t ain  ot h er  n odes  
as  ch ildren  is  deĽn ed in  t h e abs t ract  class  Parent.  UI con t rols  an d  
layou t  p an es  ext en d t h is  class . Bes ides  t h e p rop er t ies  t h at  deĽn e  
t h e sp eciĽc beh avior  of a  n ode, a ll of t h em  p rovide sup p ort  for  
even t  h an dlin g an d CSS s t ylin g.

SH A PES

Sh ap es  deĽn e t h e m ost  bas ic n odes  t h at  can  be sh own  in  a  JavaFX 
scen e grap h . Th e Shape class  is  t h e sup erclass  of a ll geom et r ic 
p r im it ives  an d deĽn es  t h ese bas ic feat ures : 

2
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In  addit ion , t h is  class  p rovides  t h e boolean  op erat ion s  union,  
intersect, an d subtract t o creat e  n ew sh ap es .

Beyon d jus t  set t in g t h e s t roke an d t h e Ľ ll of a  sh ap e t o a  color , you  

can  use t h e Paint class ’s  four  im p lem en t at ion s :

Th e st roke can  furth er be conĽgured by m odiĽyin g th e p ropert ies  
strokeType, strokeLineJoin, an d strokeLineCap.  It  is  a lso p ossbile  
t o deĽn e a  dash in g p at t ern .

CO N TRO LS

Con t rols  are  t h e JavaFX UI n odes  t h at  a  develop er  will use  m ost  of 
t h e t im e. All con t rols— like bu t t on s , t extĽelds , or  t ables— ext en d  
t h e Control class . By defau lt , JavaFX con t rols  will be ren dered in  a  
con s is t en t  an d sys t em - in dep en den t  t h em e.

3
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Th e sp eciĽc s t yle  of a  con t rol is  deĽn ed wit h  CSS. Th e defau lt  
CSS t h em e in  JavaFX, wh ich  is  used t o s t yle  a ll con t rols , is  called  
" Moden a."   In t ern ally, a ll con t rols  are  m ade up  of p r im it ive UI 
n odes  like sh ap es  an d p an es .  In  ot h er  words , each  JavaFX con t rol 
is  vect or- based an d can  be scaled  wit h ou t  los in g an y sh arp n ess  or  
lookin g p ixelat ed .

A t oolt ip  can  be sp eciĽed for  each  con t rol. A t oolt ip  can  con t ain  
an y UI n ode, so you  can  p lace a  p an e wit h  an y con t en t  in  a  t oolt ip  
an d creat e  an  awesom e visual h elp  d ialog. For  exam p le, it  is  
p oss ible  t o add a  MediaView t o a  t oolt ip  an d p lay a  video in s t ead of 
on ly sh owin g t ext .

SIZ E O F A  CO NTRO L
Th e p os it ion  an d s ize  of a  con t rol is  deĽn ed by it s  p aren t  n ode, 
wh ich  is  t yp ically a  layou t  p an e. A develop er  can  in ľ uen ce s ize  by 
set t in g t h e m in im um , m axim um , an d p referred  s ize  of a  con t rol.  
By defau lt , t h ese values  are  calcu lat ed  by t h e con t rol. For  exam p le, 
t h e p referred  widt h  of a  bu t t on  dep en ds  on  t h e t ext  t h e bu t t on  
con t ain s . JavaFX calcu lat es  a  widt h  an d h eigh t  t h at  en sures  t h e  
com p let e  t ext  Ľ t s  in t o t h e bu t t on .

D I A LO G S A N D A LERTS

JavaFX p rovides  several a ler t  t yp es .

In  addit ion  t o s t an dard  n ot iĽcat ion  aler t s , JavaFX also con t ain s  
sp ecial d ialogs  t h at  a llow you  t o reques t  a  value.

L A Y O U T PA N ES

JavaFX p rovides  several layou t s  ou t  of t h e box, wh ich  can  be seen  
in  t h e followin g diagram :

A layou t  is  a  p aren t  n ode in  t h e scen e grap h  t h at  m odiĽes  t h e  
p os it ion  of t h e ch ild  an d— if t h e ch ild  is  res izable— also t h e s ize .  
For  each  layou t — an d for  res izable  com p on en t s  in  gen eral— t h ree  
s izes  can  be sp eciĽed: t h e p referred , t h e m in im um , an d t h e  
m axim um  s ize. Each  layou t  a lgor it h m  t r ies  t o op t im ize t h e s ize  of 
t h e ch ild  n odes  t oward t h e p referred  s ize  an d will sh r in k  or  exp an d  
t h e ch ild  n odes  accordin g t o t h e available  sp ace (adh er in g t o t h e  
m in im um  an d m axim um  boun ds). Each  p an e s t ores  it s  ch ildren  in  
an  ObservableList.  In  several p an e t yp es  (e .g. HBox, FlowPane, an d  
StackPane) t h e in dex in  t h is  lis t  deĽn es  t h e p os it ion  of t h e ch ild  in  
t h e p an e. Th e bas ic Node class  p rovides  t h e m et h ods  toFront() an d  
toBack() t o p u t  a  ch ild  t o t h e Ľ rs t  or  las t  p os it ion .

A D D I TI O N A L CO M PO N EN TS

In  addit ion  t o sh ap es , layou t  p an es , an d con t rols , JavaFX p rovides  
several UI com p on en t s  for  sp eciĽc n eeds .  

IM A GEV IEW
Two classes  are  requ ired  t o sh ow an  im age. Th e Image class  
en cap su lat es  t h e raw dat a  of an  im age an d it s  p rop er t ies . Th e  
ImageView class  is  a  scen e grap h  n ode, an d it  is  resp on s ible  for  
sh owin g t h e im age on  screen . Th is  sp lit  is  n eeded because it  a llows  
JavaFX t o sh ow an  im age several t im es  on  screen , wh ile  t h e dat a  is  
kep t  in  m em ory on ly on ce.  

Image image = new Image("path/to/image");
ImageView imageView = new ImageView(image);
myPane.getChildren().add(imageView);

M EDIAV IEW
Th e MediaView class  can  be used to sh ow a video on  screen  or p lay  
an  audio Ľ le . JavaFX sup p ort s  MP3, AIFF, WAV, an d MPEG- 4 as  
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audio codecs  an d FLV (Flash  Video) or  MPEG- 4 (H.264/AVC) as  
video codecs . Two classes  are  requ ired  t o p lay an  audio s t ream : 
s im ilar  t o t h e Image class , t h e Media class  en cap su lat es  t h e raw 
dat a , wh ile  MediaPlayer p rovides  fun ct ion alit y t o con t rol t h e  
p layback an d con t ain s  ot h er  usefu l m edia  in form at ion . To p lay a  
video, a  t h ird  class  is  n eeded: MediaView.  It  is  a  regu lar  scen e grap h  
n ode, wh ich  m ean s  on e can  even  ap p ly e ļ ect s  an d an im at e videos .  

Media media = new Media("path/to/media");
MediaPlayer player = new MediaPlayer(media);
MediaView mediaView = new MediaView(player);
         
player.setVolume(0.5);
player.play();

CHA RTS
JavaFX con t ain s  a  fu ll- ľ edged Ch ar t s  API t h at  a llows it  t o deĽn e  
an d visualize  ch ar t s . Th e followin g Ľgure sh ows t h e t yp e of ch ar t s  
t h at  are  available  in  t h e s t an dard  JDK:

CA NVA S
In  som e s it uat ion s , it  is  m ore eĿ cien t  t o h ave fu ll con t rol over  
ren der in g an d draw t o t h e screen  direct ly. JavaFX p rovides  t h e  
Canvas class  for  t h ese scen ar ios . It  p rovides  a  GraphicsContext 
wit h  several m et h ods  t o draw geom et r ic Ľgures  or  im ages  d irect ly.  
Th e Canvas com p on en t  is  com p arable  t o HTML Can vas  or  t h e  
Java2D Graphics2D fun ct ion alit y.

W EBV IEW
Th e JavaFX WebView class  can  be used t o em bed an y web con t en t  in  
your  ap p licat ion . WebView u ses  WebKit  in t ern ally t o ren der  web  
con t en t  an d p rovide in t eract ion  wit h  t h at  con t en t . Even  r ich  
HTML5 ap p licat ion s  can  be wrap p ed in  a  JavaFX win dow or  p an e.  
WebView p rovides  a  WebEngine object  t h at  a llows t h e develop er  t o  
d irect ly in t eract  wit h  t h e HTML con t en t  an d, for  exam p le, in ject  
JavaScr ip t  or  m an ip u lat e  t h e DOM. 

WebView webView = new WebView();
WebEngine engine  = webView.getEngine();
 
//Load a web page
engine.load("http://www.guigarage.org");
 
//Add the web view to the JavaFX view
myPane.getChildren().add(webView);
  
// Inject JavaScript
engine.executeScript("history.back()");

C SS

JavaFX p rovides  s t ylin g by CSS. CSS sup p ort  is  based on  t h e W3C 
CSS vers ion  2.1, bu t  t h ere  are  som e m in or  d iļ eren ces  t h at  can  be  
foun d in  t h e JavaFX CSS docum en t at ion  (h t t p :/ /docs .oracle .com /
javase/8/ javafx/ap i/ javafx/scen e/doc- Ľ les /cssref.h t m l).  

In  JavaFX, a  s t ylesh eet  can  be ap p lied  t o t h e scen e grap h  or  t o a  
sp eciĽc n ode. A s t ylesh eet  t h at  is  ap p lied  t o t h e scen e grap h  will 
a ļ ect  a ll n odes  in  t h e scen e grap h . If t h e s t ylesh eet  is  ap p lied  t o a  
n ode, it  will a ļ ect  t h is  n ode an d all it s  ch ildren  (recurs ively).  
Several s t ylesh eet s  can  be ap p lied  t o t h e scen e grap h  or  a  n ode.  
Th e followin g code sn ip p et  sh ows h ow you  can  set  a  s t ylesh eet  for  
a  scen e grap h  or  a  n ode: 

// load the stylesheet
String style = getClass().getResource("style.css").
toExternalForm();
 
// apply stylesheet to the scene graph
myScene.getStylesheets().addAll(style);
 
// apply stylesheet to a node
parentPanel.getStylesheets().addAll(style);

JavaFX also sup p ort s  in lin e s t ylesh eet s  for  n odes . Here you  can  
deĽn e t h e CSS ru les  d irect ly in  your  Java code as  a  s t r in g, wh ich  
can  be h elp fu l for  debugin g an d t es t in g. Th e Node class  p rovides  a  
m et h od t h at  can  be used t o set  an  in lin e s t yle  for  a  Node in s t an ce: 

button.setStyle("-fx-background-color: green;");

A CSS rule is  app lied to a n ode if it s  selector m atch es. In  th e selector, 
on e can  use a  com bin at ion  of ID, e lem en t  classes , s t yle  classes , 
an d p seudo classes . A JavaFX  n ode can  h ave exact ly on e ID: 

mySaveButton.setId("my-save-button");

Here is  an  exam p le of a  CSS ru le  t h at  s t yles  exact ly t h is  bu t t on : 

/* The # sign in the selector defines an id */
#my-save-button {
    -fx-background-color: blue;
}

In  addit ion  t o t h e ID, a  n ode can  h ave several s t yle  classes : 

button.getStyleClass().add("toolbar-button");

All n odes  t h at  h ave t h e " t oolbar- bu t t on "  s t yle  class  can  be s t yled  
wit h  a  s in gle  ru le  in  CSS: 

/* The . sign in the selector defines a style class */
.toolbar-button {
    -fx-background-color: blue;
}

Pseudo classes  can  be deĽn ed for  an y n ode, t oo. Pseudo classes  are  
act ivat ed  an d deact ivat ed  by us in g t h e Java API: 

// Define the pseudo class
PseudoClass myPseudoClass = PseudoClass.
getPseudoClass("active");
 
//activate the pseudo class
myNode.pseudoClassStateChanged(myPseudoClass, true);
 
//deactivate the pseudo class
myNode.pseudoClassStateChanged(myPseudoClass, false);
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In  CSS you  can  use t h e p seudo class  in  a  select or  t o deĽn e a  
sp eciĽc s t yle: 

/* A colon signals a pseudo class */
.control:active {
    -fx-background-color: blue;
}

FX M L

FXML is  an  XML- based lan guage t h at  deĽn es  t h e s t ruct ure  an d  
layou t  of JavaFX UIs . It  is  t ool- agn os t ic an d can  be edit ed  wit h  an y 
edit or , bu t  it ’s  esp ecially h elp fu l t o use Scen eBuilder , a  WYSIWYG 
edit or  for  FXML.

FXML allows you  t o creat e  a  clear  sep arat ion  bet ween  t h e view of 
an  app  an d th e logic. JavaFX p rovides an  API to deĽn e MVC packages  
t h at  are  based on  FXML an d a  Java con t roller . Here is  a  sm all FXML 
deĽn it ion  for  a  view t h at  con t ain s  on ly on e bu t t on  in  a  St ackPan e: 

<?xml version="1.0" encoding="UTF-8"?>
<?import javafx.scene.control.*?>
<?import java.lang.*?>
<?import javafx.scene.layout.*?>
 
<StackPane maxHeight="-Infinity" maxWidth="-
Infinity" minHeight="-Infinity" minWidth="-Infinity" 
prefHeight="400.0" prefWidth="600.0" xmlns="http://javafx.
com/javafx/8" xmlns:fx="http://javafx.com/fxml/1">
   <children>
      <Button mnemonicParsing="false" text="ButtonTitle" 
/>
   </children>
</StackPane>

On ce t h e FXML view is  creat ed , it  can  be loaded wit h  t h e  
FXMLLoader class : 

FXMLLoader loader = new FXMLLoader(getClass().
getResource("demo.fxml"));
StackPane view = loader.load();

A Java- based con t roller  can  be boun d t o t h e FXML Ľ le . Th e   
@FXML an n ot at ion  can  be used t o in ject  view n odes  d irect ly in t o  
t h e con t roller  class . An  in ject able  n ode m ust  be m arked wit h  a  
un ique fx:id  in  FXML: 

<Button fx:id="myButton" mnemonicParsing="false" 
text="ButtonTitle"/>

On ce t h is  is  don e, t h e Button in s t an ce can  be in ject ed  in  t h e  
con t roller  by us in g t h e fx:id  as  t h e Ľeld  n am e: 

public class ViewController {
 
    @FXML
    private Button myButton;
}

Wh en  loadin g t h e FXML s t ream , t h e con t roller  can  be p assed t o  
t h e loader . In  t h is  case, t h e FXMLLoader will au t om at ically in ject  a ll 
Ľelds  t h at  are  an n ot at ed  wit h  @FXML: 

ViewController controller = new ViewController();
FXMLLoader loader = new FXMLLoader(getClass().
getResource("demo.fxml"));
loader.setController(controller);
StackPane view = loader.load();

In  addit ion , t h e FXML sp eciĽcat ion  sup p ort s  several ot h er  
feat ures , like resource bun dles , even t  h an dler  lin kin g, or  n es t in g 
FXML Ľ les .

JA V A FX  A N D SW I N G

It  is  possible to use JavaFX com pon en ts with in  a Swin g app licat ion —
an d t o use Swin g com p on en t s  in  a  JavaFX ap p licat ion .  

JAVA FX  IN  A  SW IN G A PPLICA TIO N
JFXPanel ext en ds  Swin g' s  JComponent an d can  t h erefore  be  
in t egrat ed  in t o an y Swin g ap p licat ion . Th e scen e p rop er t y of 
JFXPanel a llows you  t o set  a  JavaFX Scen e, wh ich  will be visualized  
wit h in  t h e JFXPan el.

SW IN G IN  A  JAVA FX  A PPLICA TIO N
A Swin gNode can  be used t o add Swin g com p on en t s  t o a  JavaFX 
ap p licat ion . SwingNode is  a  regu lar  n ode an d can  be added  
an ywh ere in  t h e scen e grap h . It  h as  a  con t en t  p rop er t y t h at  can  
t ake an y JCom p on en t .  

THREA DIN G
Un fort un at ely, bot h  Swin g an d JavaFX requ ire  t h eir  own  m ain  
ap p licat ion  t h read, an d ch an ges  h ave t o be m ade on  t h e r igh t  
t h read. Th is  can  be ach ieved wit h  t h e h elp er  m et h ods  Platform.
runLater() an d SwingUtilities.invokeLater(), resp ect ively.
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TO O L DESCRIPTIO N

Scene Builder Scene Builder is an open-source WYSIWYG 
editor for JavaFX that creates FXML-based 
views. It also has very good CSS support 
and contains a CSS analyzer.

Scenic View Scenic View is a tool that helps you debug 
your application. The tool �nds running 
JavaFX applications and allows you to 
navigate through scene graphs and inspect 
the properties of speci�c nodes.

JavaFX Ensemble This application provides demos and 
examples for most JavaFX features, 
including their sources. Most of the demos 
are interactive and let you directly test how 
a feature behaves at runtime.

e(fx)clipse A plugin for Eclipse that adds a lot of useful 
JavaFX support to the IDE.

PA CK A G IN G  A N D DEPLO YM EN T

Java 8 o ļ ers  sup p ort  t o dep loy your  JavaFX ap p licat ion  as  a  n at ive  
ap p . In  t h is  case, t h e JRE will be bun dled wit h  your  ap p licat ion .  
A n at ive execu t able  will be creat ed  (e .g., an  EXE on  Win dows or  
a  DMG on  Mac), an d a  user  can  execu t e  it  wit h ou t  t h e n eed for  
Java on  t h e clien t  sys t em . Addit ion al in form at ion , like m et adat a  
or  ap p licat ion  icon s , can  be deĽn ed for  t h e n at ive ap p , t oo. Th e  
bin  folder  of t h e JDK con t ain s  t h e javafxpackager execu t able  
t h at  m ust  be used t o creat e  such  a  bun dled applicat ion . Th ere are  
p lugin s for An t , Maven , an d Gradle available  t o sup p ort  t h is  feat ure  
au t om at ically in  your  bu ild .

TO O LS

Sin ce JavaFX is  com p let ely Java based, you  can  use an y Java IDE—
or jus t  a  t ext  edit or  an d t h e JDK— t o creat e  JavaFX ap p licat ion s .  
Beyon d t h at , t h ere  are  a lso som e n ice t ools , wh ich  are  p ar t  of t h e  
JavaFX ecosys t em , t h at  can  h elp  you  creat e  JavaFX ap p licat ion s .  
Th e followin g t able  gives  a  sh or t  overview of som e of t h ese t ools :
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