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Muliar V. P. Fundamentals of development of applications with use JavaFX technology. The article discusses the 

features of developing a graphical user interface using JavaFX technology. The structure of JavaFX applications is revealed. The 
use of lambda expressions for processing events is considered. Issues related to the layout of GUIs using the FXML markup 
language and the Scene Builder environment. The features of changing the appearance of the interface using CSS style sheets are 
considered. Particular attention is paid to animation and image transformation in JavaFX. The high efficiency of JavaFX 
technology is proven for developing rich graphical user-friendly applications, which unfold on different platforms. 

Keywords: JavaFX, graphical user interface, layouts, FXML markup language, CSS style sheets, animation, 
transformation. 
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 JavaFX. , JavaFX- , : 
,   [8].  ,   JavaFX,   

,  « »,  
. , ,  

, ,  
.  start(),  

,  Application,  
.  

public class HelloWorld extends Application { 
public void start(Stage stage) { 
Label message = new Label("Hello, JavaFX!"); 
message.setFont(new Font(100)); 
stage.setScene(new Scene(message)); 
stage.setTitle("Hello"); 
stage.show(); 
} 
} 
public class MyApp extends Application { 
public static void main(String[] args) { 
launch(args);   
}   
...  
} 

. . 
, , 
.  ( , 

) ,  
. ,  

. 
red.setOnAction(event -> message.setTextFill(Color.RED)); 
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. .  
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 HTML   CSS.   Android   
 XML .  JavaFX . 

, Scene Builder  JavaFX  
 [9]. 

 FXML.  JavaFX  
FXML.   FXML-  

 Scene Builder. ,  
: 

public void start(Stage stage) { 
try { 
Parent root = FXMLLoader.load(getClass().getResource("dialog.fxml")); 
stage.setScene(new Scene(root)); 
stage.show(); 
} catch (IOException ex) { 
ex.printStackTrace(); 
System.exit(0); 
}  
} 

, 
, . ,  @FXML  

» .  
 Initializable.  initialize()  

.  –  
 JavaFX- . 

 FXML-  
.   fx:  id.   

 fx: controller.  
 FXML- ,  

.  
 initialize().  FXML- . 
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 CSS.  JavaFX  

 CSS, , , ,  
FXML-  Java.   CSS  

: 
Scene scene = new Scene(pane); 
scene.getStylesheets().add("scene.css"); 

,   
. ,  

 GridPane. : 
GridPane pane = new GridPane(); 
pane.setId("pane"); 

,  CSS, 
. 

#pane { 
-fx-padding: 0.5em; 
-fx-hgap: 0.5em; 
-fx-vgap: 0.5em; 
-fx-background-image: url("metal.jpg") 
} 

,  CSS  
 JavaFX,   -fx-   

. 
.  

: 
HBox buttons = new HBox(); 
buttons.getStyleClass().add("buttonrow"); 

 CSS: 
.buttonrow { 
-fx-spacing: 0.5em; 
} 

,  CSS  FXML- .  
: 

<GridPane id = "pane" stylesheets = "scene.css"> 
 FXML-  id  styleClass,  

.  
<HBox styleClass = "buttonrow"> 

 CSS,   FXML-  
 [5, . 102]. 
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, . 
 JavaFX  –  

. JavaFX-  
javafx.animation,  Animation.  Animation  
Timeline  Transition,   Timeline ,   
Transition – . 

 Animation  ,   
, , ,  

, .  
 setRate(double value), 

 –  setDelay(Duration value),  
Animation.Status.PAUSED, Animation.Status.RUNNING  Animation.Status.STOPPED  – 
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 getStatus(),  –  
setOnFinished(EventHandler<ActionEvent>value).  Animation  

: 
jumpTo(Duration time) – ; 
playFrom(Duration time) – , ; 
play() – ; 
playFromStart() – ; 
stop() – ; 
pause() –  [3, . 247]. 

 JavaFX-
 Timeline.   Timeline  

 TimelineBuilder  
, : 

public Timeline(double targetFramerate) 
public Timeline(double targetFramerate, KeyFrame ... keyFrames) 
public Timeline(KeyFrame ... keyFrames)  public Timeline() 

 Timeline-  getKeyFrames(). 
AddAll(),  Timeline-  –  stop(). 

 Timeline-  javafx.animation.KeyFrame  
 JavaFX- .  KeyFrame  

,  
, ,  

 JavaFX- : 
public KeyFrame(Duration time, java.lang.String name, EventHandler<ActionEvent> onFinished, 

java.util.Collection<KeyValue<?>> values)  
public KeyFrame(Duration time, java.lang.String name, EventHandler<ActionEvent> onFinished, 

KeyValue<?>... values)  
public KeyFrame(Duration time, EventHandler<ActionEvent> onFinished, KeyValue<?>... values)  
public KeyFrame(Duration time, java.lang.String name, KeyValue<?>... values)  
public KeyFrame(Duration time, KeyValue<?>... values).  

 JavaFX-  javafx.animation. KeyValue, 
,  

JavaFX- , : 
public KeyValue(WritableValue<T> target, T endValue, Interpolator<? super T> interpolator)  
public KeyValue(WritableValue<T> target, T endValue) 

 JavaFX-  
javafx.animation.Interpolator. 

Transition-  Interpolator  
 interpolator  Transition. 

Transition- ,  Timeline- ,  
 JavaFX- ,  (  FadeTransition), 

 (  PathTransition  TranslateTransition),  (  RotateTransition) 
 (  ScaleTransition),  (  

FillTransition)  Shape (  StrokeTransition). , Transition-
, .  

,  
 x  y . 

ScaleTransition st = new ScaleTransition(Duration.millis(3000));  
st.setByX(1.5); 
st.setByY(1.5); 
st.setNode(yesButton); 
st.play(); 

 PauseTransition .  PauseTransition 
 duration ( )  public PauseTransition(Duration duration) 

 public PauseTransition(),  PauseTransitionBuilder.  AnimationTimer 
, . , 

 AnimationTimer  handle (long 
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now), .  AnimationTimer  
 start()  stop(). 

 javafx.scene.transform  JavaFX  
, : , , .  

,  
, . 

 JavaFX  javafx.scene.transform.Transform,  
 Affine, Rotate, Scale, Shear  Translate.  JavaFX 

.  –  
getTransforms()  javafx.scene.Node,  ObservableList<Transform>  
Transform,  addAll().  –  
setRotate(), setRorationAxis(), setScaleX(), setScaleY(), setScaleZ(), setTranslateX(), setTranslateY(), 
setTranslateZ()  javafx.scene.Node, ,  

 [3, . 247].  
 Affine : 

 
:  mxx – X- ;  mxy – XY- ;  mxz – XZ-

; tx –  x; myx – YX- ; myy – Y- ; myz 
– YZ- ; ty –  y; mzx – ZX- ; mzy – ZY-  

; mzz – Z- ; tz –  z. 
 Affine   AffineBuilder,   

 public Affine()  affine  
Transform,  Affine- .  n-  n-

, , .  
, , 

. 
, , ,  

 Rotate, Scale, Shear  Translate . 
. JavaFX  

, , , ,  
, . ,  JavaFX 

.  
 [7]. 
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