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Giao dién do6 hoa nguoi dung

 Giao dién do6 hoa ngudi st dung (Graphical user
interface — GUI)

» Giup tao ra cac Ung dung co giao dién do hoa vai
nhiéu cac diéu khién nhu: Button, Textbox, Label,
Checkbox, List, Tree...
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Lap trinh GUI trong Java

« AWT
— Pudc cung cap trong Java 1.0

Swing
— Nang cap cac thanh phan giao dién cia AWT
— Pudgc tich hgp trong Java 1.2

* JavaFX
— Thu vién Java, phat trién Ung dung da nén tang (Desktop,
mobile, TV, tabFI)et 2 < 9t ;
e Cac thu vien khac:
— Eclipse's Standard Widget Toolkit (SWT)
— Google Web Toolkit (GWT)
— 3D Graphics API: Java OpenGL (JOGL), Java3D.




JavaFX

C4c tinh ndng va hudéng dan cai dit




Cdc tinh ndng cua JavaFX

- Viét bang Java, dung dugc trong cac ngon ngi thuc thi trén may ao
Java (Java, Groovy va JRuby)

« HO trg FXML (tuong ty HTML), gitip dé dang dinh nghia giao dién
ngudi dung

 Scene Builder: JavaFX cung cap Ung dung Scene Builder trén cac nén
tang khac nhau, cho phép LTV kéo tha khi thiét ké giao dién

 Tuong thich vdi Swing: trong Ung dung JavaFX c6 thé nhing cac thanh
phan Swing

« Built-in Ul controls: JavaFX cung cap cac control da dang dé phat trién

ung dung

« CSS like Styling: thiét ké giao dién véi cac tinh nang gidong nhu trong
CSS




Lich st JavaFX

e JavaFX dudc phat trién bai Chris Oliver khi 6ng
lam trong tap doan See Beyond Technology

Corporation (Bugc Sun Microsystems mua lai vao
2005)

e 2007: BDugc gidi thiéu chinh thic ¢ hoi nghi Java
One

« 2008: Budc tich hgp vao NetBean. JavaFX 1.0
dugc ban hanh

e 2014: JavaFX dugc tich hgp vao Java SDK 8
e 2018:; JavaFX dudc tach ra khoi Java SDK 11




Cai dat JavaFX

« Trang chu JavaFX:

» Trang download thu vien JavaFX:

« Download, giai nén, copy cac file trong thu muc lib, add vao
build path cua project

* Luu y khi chay chucng trinh tréen IDE Eclipse

— Vao runtime configuration, cau hinh VM arguments:

+ --module-path
${project_classpath:REPLACE_ME_WITH_YOUR_PROJECT_NAME} --add-
modules javafx.controls,javafx.fxml

— Bo chon: “Use the -XstartOnFirstThread argument when launching
with SWT"



https://openjfx.io/
https://gluonhq.com/products/javafx/

HelloWorld

import
import
import
import
import
import
import

public

@Override
public void start(Stage primaryStage) {

}

public static void main(String[] args) {

}

javafx.application.Application;
javafx.event.ActionEvent;
javafx.event.EventHandler;
javafx.scene.Scene;
javafx.scene.control.Button;
javafx.scene.layout.StackPane;
javafx.stage.Stage;

class HelloWorld extends Application {

Button btn = new Button();
btn.setText("Say 'Hello World'");
btn.setOnAction(new EventHandler<ActionEvent>() {
@Override
public void handle(ActionEvent event) {
System.out.println("Hello World!");

}
F e Hello World!

StackPane root = new StackPane();
root.getChildren().add(btn);

Scene scene = new Scene(root, 300, 250);
primaryStage.setTitle("Hello World!");

primaryStage.setScene(scene); Say "Hello Woerld'
primaryStage.show();

Launch(args);




Tién ich JavaFX trén Eclipse

 e(fx)clipse
— La mot Eclipse plugin
— Céng cu ho trg lap trinh JavaFX trén Eclipse

* JavaFX Scene Builder

— Cong cu doéc lap, da nén tang, thiét ké tryc quan giao
dién cho Ung dung JavaFX.

— Cho phép kéo tha cac thanh phan giao dién ngugi dung,
thay doéi thudc tinh, ap dung style

— Pau ra: file FXML dung trong U'ng dung JavaFX



https://www.eclipse.org/efxclipse/releases.html
https://www.oracle.com/java/technologies/javafxscenebuilder-1x-archive-downloads.html

Cai dat e(fx)clipse
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http://download.eclipse.org/efxclipse/updates-released/3.0.0/site
https://www.eclipse.org/efxclipse/releases.html

Cai dat e(fx)clipse
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Cai dat e(fx)clipse

« Sau khi cai dat va khdi & New
déng |ai Eclipse’ Véo Select a wizard |=\:>
menu File/New/Others ... =
sé thay cac Wizard cho Wizards
phép lap trinh JavaFX type fiter text
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Tich hop JavaFX Scene Builder

vao Eclipse

 Download, cai dat JavaFX Scene Builder

* Tren eclipse, vao Window/Preferences

& Preferences = B

type filter text JavaF¥x Dy v ow

> Help ~

I+ Install/Update SceneBuilder executable

[ Java

[» Jawva EE

» Java Persistence

p ® B
[ LES @ - (V] Search JavaFX Scene Builder 2.0 2
[ CssExtDsl
[» FXGraph Organize » Mew folder = - [ @

[» JawvaScript ¢ Favorites MName : Date modified Type Size

b LDef l. app 5/12/201612:38 AM  File folder

i Maven +& Homegroup J runtime 5/12/2016 1238 AM  File folder

b Mwe2 €| COPYRIGHT.html 3/21/2014 9:30 AM Firefox HTML Doc... 4KB

I Mylyn 1% This PC ¥ JavaFX Scene Builder 2.0.exe | <:| 3/21/2014 930 AM  Application T4 KB

i NLSDsl ) JavaFX Scene Builder 2.0.ico 3/21/2014 9:30 AM 1CO File 45 KB

1> Qemph € Netwark %] msver100.di 3/21/2014930AM  Application extens... 756 KB

i Plug-in Development [&] README.htrl 3/21/20149:30 AM  Firefox HTML Doc... 1KB

i Remote Systems || THIRDPARTYLICENSEREADME. bt 3/21/20149:30 AM  Text Document 123 KB

» RTask

[> Ruby

[ Run/Debug

[+ Server ]
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Cdc thanh phan clua
JavalFX

Stage, scene, node




3. Cac thanh phdan giao dién

JavaFX

 Cau truc Ung dung JavaFX gém 3 thanh phan
chinh: Stage, Scene va Nodes

Scene

Scene Graph

Stage (San khau)

Scene (Boi canh)

Container (B¢ chiia)
hode
Layout (Cdch bé tr)




stage

« Dobi tugng Stage (Window) chira tat ca cac doi tugng khac
trong Ung dung JavaFX

« La doi tugng cua IGp javafx.stage.Stage

« Dobi tugng Stage sé truyén lam tham sé cho phuong thic
start() cua IGp Application (Xem lai vi du HelloWorld JavaFX)

« Co 2 tham s6 width va height

« Dugc chia lam 2 phan: Content Area va Decorations (Title
bar va Borders)

« DE hién thi Stage, goi phuong thiric show()




Stage - thiét 1ap style

« CO 5 style cho Stage: Decorated, Undecorated,
Transparent, Unified, Utility

stage
stage
stage
stage
stage

r_l__DE...l.':' =] =

DECORATED

.initStyle(StageStyle.DECORATED);
.intStyle(StageStyle.UNDECORATED);
.initStyle(StageStyle.TRANSPARENT);
.initStyle(StageStyle.UNIFIED);
.initStyle(StageStyle.UTILITY);

UMDECORATED TRANSPARENT
UTILITY

rl__ un = B 52 )

UNIFIED




Scene

Scene chlra tat ca cac ndi dung trinh bay cia mot
scene graph

La doi tugng cua I8p javafx.scene.Scene

Mot Scene dugc thém vao duy nhat mot Stage

Mot s6 phuadng thic khdi dung:
— Scene(Parent root)

— Scene(Parent root, double width, double height)




Scene Graph va Nodes

 Scene graph: la cau tridc dir liéu phan cap dang tree
biéu dién ndi dung mot Scene, bao gom tat ca cac
controls, layout

« Node: la mot doi tugng dé hoa clia moét Scene graph,
bao gobm
— Dai tugng hinh hoc (2D va 3D) nhu: Circle, Rectangle,
Polygon, ...
— Daoi tugng diéu khién Ul nhu: Button, Checkbox, TextArea, ...
— Phan tir da phuang tién Media nhu: Audio, Video, Image

* L&p cd s cho tat ca cac loai Node: javafx.scene.Node




Scene Graph va Nodes

 CO 2 loai Node:

— Branch Node/Parent Node: la cac node c6 cac node con, |6p cd s&
la |IGp javafx.scene.Parent (I8p truu tugng). Co 3 loai:

+ Group: la mét node téng hap, chra mét list cac node con. Khi render
node Group, tat ca cac node con sé lan lugt dugc render. Cac chuyén déi
hiéu Ung ap dung cho mot Group dudc ap dung cho tat ca node con

+ Region: |a |6p ca s& cho cac Ul Controls, bao gém Chart (AreaChart,
BarChart, BubbleChart, ...), Pane (AnchorPane, BorderPane, DialogPane,
FlowPane, HBox, VBox ...), Control (Accordion, ButtonBar, ChoiceBox,
ComboBoxBase, HTMLEditor, ...)

+ WebView: tuong ty nhu Browser

— Leaf Node: la node khong c6 node con. Vi du: Rectangle, Ellipse,
Box, ImageView, MediaView

Luu y: Root node la mot branch/parent node, nhung root
node khong c6 node cha.




Cay phdan cdap ké thuwa Node

IRERE
javafx.sdene.Parent

i

javatx.scene.Group T & T javatx.scene.layout.Region

javafx.scene.Node

=l S

javafx.scene.chart.Chart javafx.scene layout.Pane javafx.scene.control.Control



Cach tao ing dung JavaFX

* Viét IGp ké thiura I6p javafx.application.Application, thuc thi
phucong thuc truu tugng start

« Trong phucong thdc main, goi phucong thuc static launch().
Phuong thuc launch da tu dong goi phuang thuc start()

public class JavafxSample extends Application {

@Override

public void start(Stage primaryStage) throws Exception {
/*
Code for 3JavaFX application.
(Stage, scene, scene graph)
*/

}

public static void main(String args[]){
launch(args);

}




vong doi ing dung JavaFX

(6 3 phuang thdc trong vong daoi ing dung JavaFX: start(),
stop(), init()

« Cai dat mac dinh la phuang thic rong, c6 thé override khi
muén lam gi do

* Thu tu hanh dong
— Tao thé hién cua IGp application

— Goi phuong thdec init (khong tao stage hoac scene trong phuaong
thirc nay)

— Goi phuong thuc start
— Khi ing dung két thic, goi phuang thuc stop
» Khi clra s6 (window) cudi cung cua Uing dung JavaFX dugc

dong, Ung dung tu dong két thic. C6 thé goi tudng minh
vGi phuang thuc Platform.exit() hodc System.exit(int)




Cai dat phuong thuc start

* 3 budc;
— Tao mot Scene graph véi cac Node

— Tao moét Scene vdi kich thudc mong mudn va thém vao
root node cua scene graph

— Tao mét Stage, thém Scene vao Stage, va hién thi noi
dung cua Stage




Tao scene graph

« Can tao node gdc, co thé la Group, Region hoac
WebView

— VD: Group root = new Group();

e Them cac node vao root node theo 2 cach
— Cach 1:

//Retrieving the observable list object
ObservablelList list = root.getChildren();

//Setting a node object as a node
list.add(NodeObject);

— Cach 2:

Group root = new Group(NodeObject);




Tao Scene

 Khdi tao doi tugng Scene, bat budc phai truyén
tham so la root object

Scene scene = new Scene(root);

 CO thé vua khdi tao vira thiét 1ap kich thudc cua
Scene

Scene scene = new Scene(root, 600, 300);




Tao Stage

« DOi tugng Stage dudc truyén lam tham sé cho
phucong thic start() cua IGp Application 2 khdng
can khai tao

 Thao tac co ban

//Setting the title to Stage.
primaryStage.setTitle("Sample application");

//Setting the scene to Stage
primaryStage.setScene(scene);

//Displaying the stage
primaryStage.show();




Vi du:

Tao ung dung vdi cira s6 JavaFX
r1on

public

gggss JavafxSample extends Application {

@Override

public void start(Stage primaryStage) throws Exception {

}

pub

}

//creating a Group object
Group group = new Group();

//Creating a Scene
Scene scene = new Scene(group ,600, 300);

//setting color to the scene
scene.setFill(Color.BROWN);

//Setting the title to Stage.
primaryStage.setTitle("Sample Application");

//Adding the scene to Stage
primaryStage.setScene(scene);

B Sample Application

//Displaying the contents of the stage
primaryStage.show();

lic static void main(String args[]) {
launch(args);



VD: Vé duong thdng

public class DrawinglLine extends Application{
@Override
public void start(Stage stage) {
//Creating a line object
Line line = new Line();

//Setting the properties to a line
line.setStartX(100.0);
line.setStartY(150.0);
line.setEndX(500.0);
line.setEndY(150.0);

//Creating a Group
Group root = new Group(line);

//Creating a Scene
Scene scene = new Scene(root, 600, 300);

B Sample application
//Setting title to the scene
stage.setTitle("Sample application");

//Adding the scene to the stage
stage.setScene(scene);

//Displaying the contents of a scene
stage.show();

}

public static void main(String args[]){
launch(args);




public class DisplayingText extends Application {
@Override
public void start(Stage stage) {
//Creating a Text object
Text text = new Text();

//Setting font to the text
text.setFont(new Font(45));

//setting the position of the text
text.setX(50);
text.setY(150);

//Setting the text to be added.
text.setText("Welcome to Tutorialpoint");

//Creating a Group object
Group root = new Group();

//Retrieving the observable list object
ObservablelList list = root.getChildren();

//Setting the text object as a node to the group object

list.add(text);

Welcome to Tutorialpoint

//Creating a scene object
Scene scene = new Scene(root, 600, 300);

//Setting title to the Stage
stage.setTitle("Sample Application");

//Adding scene to the stage
stage.setScene(scene);

//Displaying the contents of the stage
stage.show();

}

public static void main(String args[]){
launch(args);

¥




Vi du: Hién thi 2 dong text

public class DecorationsExample extends Application {
@Override
public void start(Stage stage) {
//Creating a Text Example object
Text textl = new Text("Hi how are you");

//Setting font to the text
textl.setFont(
Font.font("verdana", FontWeight.BOLD, FontPosture.REGULAR, 20)

) A

//setting the position of the text
textl.setX(50);
textl.setY(75);

//Striking through the text
textl.setStrikethrough(true);

//Creating a Text_Example object
Text text2 = new Text("Welcome to Tutorialspoint");

//Setting font to the text
text2.setFont(
Font.font("verdana", FontWeight.BOLD, FontPosture.REGULAR, 20)

) A




Vi du: Hién thi 2 dong text

//setting the position of the text
text2.setX(50);
text2.setY(150);

//underlining the text
text2.setUnderline(true);

//Creating a Group object
Group root = new Group(textl, text2);

//Creating a scene object
Scene scene = new Scene(root, 600, 300);

//Setting title to the Stage
stage.setTitle("Decorations Example");

//Adding scene to the stage )
Stage 0 Setscene(scene) ; | W7 Decorations Example

//Displaying the contents of the stage .
stage.show(); Hi-heware you

}
public static void main(String args[]){

launch(args);

Welcome to Tutorialspoint

}




JavaFX Ul Control

Cadc diéu khién giao dién




Java FX - UI Controls

« MOt giao dién ngudi dung gébm 3 thanh phan
chinh

— Ul elements — La cac phan ti ngugi dung thay sau cung
va truc tiép tuong tac vai (Button, Label, Checkbox, ...)

— Layouts — Dinh nghia cach thiic sap xép cac Ul elements
trén man hinh

— Behavior — Cac su kién xay ra khi ngudi dung tuong tac
vG@i cac Ul elements (Event Handling)




Java FX - Ul Controls

» Node 1
' ¥ Node 2

String |
» Node 3
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Radio Buttons
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Graphic
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Some text
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Tool Bar

e Hyperlink
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Tree View




4. Java FX - Ul Controls

aNN JavaFX 1.3 Controls
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Vi du

* Viét ing dung vdi giao dién nhu sau

i CS5 Example = O >

Email |

Password




Vi du

import javafx.application.Application;

import static javafx.application.Application.launch;
import javafx.geometry.Insets;

import javafx.geometry.Pos;

import javafx.scene.Scene;

import javafx.scene.control.Button;

import javafx.scene.control.PasswordField;
import javafx.scene.layout.GridPane;
import javafx.scene.text.Text;

import javafx.scene.control.TextField;
import javafx.stage.Stage;

public class LoginPage extends Application {
@Override
public void start(Stage stage) {
//creating label email
Text textl = new Text("Email");

//creating label password
Text text2 = new Text("Password");

//Creating Text Filed for email
TextField textFieldl = new TextField();

//Creating Text Filed for password
PasswordField textField2 = new PasswordField();

//Creating Buttons
Button buttonl = new Button("Submit");
Button button2 = new Button("Clear");




Vi du

//Creating a Grid Pane
GridPane gridPane = new GridPane();

//Setting size for the pane
gridPane.setMinSize (400, 200);

//Setting the padding
gridPane.setPadding(new Insets(10, 10, 10, 10));

//Setting the vertical and horizontal gaps between the columns
gridPane.setVgap(5);
gridPane.setHgap(5);

//Setting the Grid alignment
gridPane.setAlignment (Pos.CENTER);

//Arranging all the nodes in the grid
gridPane.add(textl, 0, 0);
gridPane.add(textFieldl, 1, 0);
gridPane.add(text2, 0, 1);
gridPane.add(textField2, 1, 1);
gridPane.add(buttonl, 0, 2);
gridPane.add(button2, 1, 2);




Vi du

}

//Styling nodes

buttonl.setStyle("-fx-background-color: darkslateblue; -fx-text-fill:
button2.setStyle("-fx-background-color: darkslateblue;

textl.setStyle("-fx-font: normal bold 20px 'serif'
text2.setStyle("-fx-font: normal bold 20px 'serif’
gridPane.setStyle("-fx-background-color: BEIGE;");

//Creating a scene object
Scene scene = new Scene(gridPane);

//Setting title to the Stage
stage.setTitle("CSS Example");

//Adding scene to the stage
stage.setScene(scene);

//Displaying the contents of the stage
stage.show();

public static void main(String args[]){

launch(args);

");
");

-fx-text-fill:




JavalFX Layout Pane




JavaFkX - Layout Panes

(Container)

» Sau khi tao cac node trong 1 scene, can sap xép
trinh bay cac node

* Layout clia 1 container: la cach sap xép cac node
nam trong container do

 Cac loai layout trong JavaFX: HBox, VBox, Border
Pane, Stack Pane, Text Flow, Anchor Pane, Title
Pane, Grid Pane, Flow Panel, ...

» Moi loai layout tiing vdi 1 class, tat ca cac class
nay nam trong goi javafx.layout, [Gp Pane la IGp
Cd sO cua tat ca cac IGp layout




Cdac budc tao Layout

Tao cac nodes

Khd&i tao doi tugng cua I8p layout mong muodn

Thiét lap cac thudc tinh cho layout

Thém tat ca cac nodes da tao vao trong layout




Vi du voi layout HBox

 Pac diém: cac node xép theo hang ngang

« MOt s6 thubc tinh quan trong:
— alignment: giong hang cac node
— spacing: khoang cach gilra cac node

« Khai tao HBox

// Khdi tao réng
HBox hbox = new HBox();

// Khdi tao véi cdac node

Button buttonl = new Button("Button Number 1");
Button button2 = new Button("Button Number 2");
HBox hbox = new HBox(buttonl, button2);




Vi du vdi layout HBox

import
import
import
import
import
import
public

javafx.
javafx.
javafx.
javafx.
javafx.
javafx.
class HBoxExperiments extends Application {

@Override

public void start(Stage primaryStage) throws Exception {

prima

Butto
Butto
Butto

HBoXx
hbox.
hbox.
hbox

Scene
prima
prima

.getChildren().add(button3);

application.Application;
geometry.Pos;
scene.Scene;
scene.control.Button;
scene. layout.HBox;
stage.Stage;

ryStage.setTitle("HBox Experiment 1");

n buttonl
n button2
n button3

new Button("Button Number 1");
new Button("Button Number 2");
new Button("Button Number 3");

hbox = new HBox(buttonl, button2);
setSpacing(10);
setAlignment (Pos.BOTTOM_CENTER);

scene = new Scene(hbox, 400, 100);
ryStage.setScene(scene);

ryStage.show(); 0@

HBox Experiment 1

Buttan Number1 Button Mumber 2 Button Number 3




Vi du vdi layout HBox

00 HBox Experiment 1

| Button Mumber 1 | Button Number 2 Button Mumber 3

BOTTOM_CENTER

00 HBox Experiment 1
| Button Number 1 | Button Number 2 Button Mumber 3

BASELINE_RIGHT

®C® HBox Experiment 1
Button Mumber 1 Button Mumber 2 Button Mumber 3

TOP_LEFT



Vi du voi layout Group

« Group: khong sap xép cac component trong no, tat ca
déu & toa do (0, 0)

import
import
import
import
import
public

@Override
public void start(Stage primaryStage) throws Exception {

javafx.application.Application;
javafx.scene.Group;

javafx.scene.Scene;
javafx.scene.control.Button;
javafx.stage.Stage;

class GroupExperiments extends Application {

primaryStage.setTitle("HBox Experiment 1");

Button buttonl
Button button2

new Button("Button Number 1");
new Button("Button 2");

Group group = new Group();
group.getChildren().add(buttonl);
group.getChildren().add(button2);

EL TR e

-_I _ ‘HBox Experi...

Button 2 imber 1 |

Scene scene = new Scene(group, 200, 100);
primaryStage.setScene(scene);
primaryStage.show();

T e R

2 button déu & toa do
(0, 0), de lén nhau




Mot s6 layout khéc

» FlowPane: sap xép cac thanh phan con lién ti€p nhau trén
mot dong, va tu dong day phan tir con xuéng dong tiép
theo néu dong hién tai khéng con cho tréng

" ™
# ' FlowPane Experiment EM

Button Mumber 1 | Button Mumber 2 | Button Mumber 3

i T
# ' FlowPane Experiment EM

Button Mumber 1 | Button Mumber 2

Button Mumber 3




Mot s6 layout khéc

» GridPane: chia thanh lugi gém cac hang va cac cot. Mét
thanh phan con co thé nam tréen mot O ludi hoac nam trén
mot 0 hgp nhat tu cac 6 gan nhau

2 = X
(B GridPanel Layout Demo (o/7planning.org) - =
(0, o) (1.0) (0, 2)

Enter your user name and password!

User Mame

(g, 1)

Password

(g3, 2)

V Login

(0, 5 $

AT Hgap Vgap

padding




Mot s6 layout khéc

« BorderPane: chia thanh 5 viing riéng biét, moi viing cé thé
chlfa dugc mot thanh phan con.

2 | Layout Sample (===

Top I

| Gitt nguyén | Co/gidn theo | |
| | : | |
iR dad chiéu ngang
Left Center Right
Co/gian
theo chiéu

f:h.ﬁfmg diing

Bottom I




Mot s6 layout khéc

« BorderPane: Néu mét vung nao dé khong chira thanh phan
con, cac vung khac sé chiém lay khong gian cua né.

* Vidu: Vung TOP khéng c6 thanh phan con, khdng gian cua
n6 sé bi cac thanh phan khac chiém cho:

= BorderPaneView.fxml = =

Button Button

Button




Mo hinh x 1y su kién

Event Handler




Mo hinh xu 1y su kién

e Cac su kién dudgc chia lam hai loai:

— Foreground Events - La su kién can ngugi dung tuang
tac truc tiép. VD: nhan chudt vao button, di chuyén
chuot, go ky tu, chon 1 item trong list, cuon trang, ...

— Background Events - VD: can thiép cta hé diéu hanh, 16i
phan mém/phan cing, hét giG, hoan thién 1 thao tac gi
do, ...




Mo hinh xu 1y su kién

* L3p cd s cho cac loai su kién: javafx.event.Event

» JavaFX ho trg xt ly nhiéu loai su kién

— Mouse Event - Su kién xay ra khi nhan chu6t (mouse
clicked, mouse pressed, mouse released, mouse moved,
mouse entered target, mouse exited target). LGp tucng
ung la MouseEvent.

— Key Event - Su kién xay ra khi nhan phim (key pressed,
key released and key typed). LGp tucong Ung la KeyEvent.

— Drag Event - Su kién xay ra khi ré chudt (drag entered,
drag dropped, drag entered target, drag exited target,
drag over). L&p tuang Ung la DragEvent.

— Window Event - Su kién xay ra khi hién/an cira s6
(window hiding, window shown, window hidden, window
showing). LGp tuang ung la WindowEvent.




Mo hinh xu 1y su kién

* Xu ly su kién (Event Handling): cai dat code - sé dugc
thuc thi khi mét su kién xac dinh nao d6 xay ra

» JavaFX cung cédp céac handlers va cac filters dé xir ly su
kién. Mai su kién sé co 3 thuodc tinh:

— Event Target — Node xay ra su kién. Target c6 thé la stage,
scene, hoac mot node

— Event Source - La d6i tugng co trang thai thay doi, n6 sinh
ra su kién. Vi du: chudt, ban phim, ..

— Event Type - Kiéu cla su kién. Vi du vGi nguon su kién la
chu6t, kieu ctia su kién co6 thé 1a mouse pressed, mouse
released

» Khi su kién xay ra, event source tao mét doi tugn
event va chuyén doi tugng nay dén bd xur ly su kién




Vi du

« V@i Ung dung JavaFX nhu trong hinh, néu nhap
chudt vao nut play, source sé la chugt, target la
nut play, kiéu cua su kién sinh ra la mouse click

stop Play




Cdc budc xt 1y su kién trong

JavaFlFX

* 4 budc:
1. Target selection
2. Route construction
3. Event capturing
4. Event bubbling




Cdc budc xt 1y su kién trong

JavaFlFX

e Budc 1: Target selection (xac dinh target node).
Khi mét hanh déng xay ra, hé thong xac dinh
target node theo cac luat sau:

— V@i su kién nhan phim, target node la node dang dugc
focus

— V@i su kién nhan chudt, target node la node Ung vdi vi tri
hién tai cua chuot

— ... (MmOt s6 su kién khac trén thiét bi cam Ung)




Cdc budc xt 1y su kién trong

JavaFlFX

e Budc 2: Route Construction — Tao chudi su kién
phat sinh (Event Dispatch chain): la ducng di tu
stage tdi target node

Stage

Scene

=

o 8




Cdc budc xt 1y su kién trong

JavaFlFX

 Budc 3: Event Capturing (bat sy kién)

— Sau khi tao chudi su kién, root node ctia irng dung sé gui
di su kién (dispatch event).

— Su kién nay sé di doc theo cac node tu trén xuéng dudi
(top to bottom). Néu mot node nao dé dang ky mot
filter cho su kién sinh ra, filter do sé dugc thuc thi.

— Néu mot filter nao dé consume event bang cach goi
phuaong thic consume() tU doi tugng event tao ra, qua
trinh x{ ly su kién lap tuc két thic

— Néu event chua dugc consume, cudbi cung su kién sé
dugc chuyén tai cho target node




Cdc budc xt 1y su kién trong

JavaFlFX

« Budc 4: Noi bot su kién (Event Bubbling)

— Su kién sé di ngugc len trén, tu target node tGi root node
(bottom to top).

— Néu bat ky mot node nao dé trong event dispatch chain
dang ky mot handler cho su kién sinh ra, handler sé
dudgc thuc thi.

— Néu khong handler nao consume event, su kién sé
chuyén t&i root node, va hoan thanh viéc xu ly




Cdc budc xt 1y su kién trong

JavaFlFX

- Event Handlers va Event Filters: ch(ra logic Ung dung dé xur
ly mot su kien

« Mot node cé thé dang ky nhiéu handler/filter.

« filter/handler cho parent node cé thé dugc cai dat nhu xur ly
mac dinh cho tat ca cac node con ctia n6

 Tat ca cac handlers va filters déu thuc thi giao dién
javafx.event.EventHandler




Thém/bo filter

e Them filter

//Creating the mouse event handler
EventHandler<MouseEvent> eventHandler = new EventHandler<MouseEvent>() {

@Override

public void handle(MouseEvent e) {
System.out.println("Hello World");
circle.setFill(Color.DARKSLATEBLUE);

}
}s

//Adding event Filter
Circle.addEventFilter(MouseEvent.MOUSE CLICKED, eventHandler);

e Bo filter

circle.removeEventFilter(MouseEvent.MOUSE CLICKED, eventHandler);




import
import
import
import
import
import
import
import
import

public

javafx.
javafx.
javafx.
javafx.
javafx.
javafx.
javafx.
javafx.
javafx.

application.Application;
event.EventHandler;
scene.Scene;
scene.control.Button;
scene.control.TextArea;
scene.input.MouseEvent;
scene.layout.FlowPane;
scene.shape.Circle;
stage.Stage;

class EventFiltersExample extends Application {

@Override
public void start(Stage stage) {

Button button
TextArea text
Circle circle

new Button("Button");
new TextArea();
new Circle(25.0f);

FlowPane fp = new FlowPane(button, text, circle);

fp.addEventFilter (MouseEvent.MOUSE_CLICKED,

new EventHandler<MouseEvent>() {

@Override
public void handle(MouseEvent argd) {

}

text.appendText("Filter in flow pane\n");

1)
praddEventHandler(MouseEvent.MOUSE CLICKED,

new EventHandler<MouseEvent>() {

@Override
public void handle(MouseEvent argd) {

}
});

text.appendText("Handler in flow pane\n");

=
Q.
o
—
~~
\




button.addEventFilter (MouseEvent.MOUSE_CLICKED,
new EventHandler<MouseEvent>() {
@Override
public void handle(MouseEvent arg@) {
text.appendText("Filter in button\n");

})s
button.addEventHandler (MouseEvent.MOUSE_CLICKED,
new EventHandler<MouseEvent>() {
@Override
public void handle(MouseEvent argd) {
N text.appendText("Handler in button\n");

});

circle.addEventFilter(MouseEvent.MOUSE_CLICKED,
new EventHandler<MouseEvent>() {

=
Q.
s
S
\o”

@Override
public void handle(MouseEvent argd) {
text.appendText("Filter in circle\n");

})s
ctile.addEventHandler(MouseEvent.MOUSE;CLICKED,

new EventHandler<MouseEvent>() {
@Override
public void handle(MouseEvent argd) {
X text.appendText("Handler in circle\n");

});

// Creating a scene object

Scene scene = new Scene(fp, 600, 300);
stage.setTitle("Event Filters Example");
stage.setScene(scene);

stage.show();




import javafx.application.Application;

public final class Main { <
public static void main(final String[] args) { =
Application.launch(EventFiltersExample.class, args); Q-
}
} '
N\
. ~N A N . w
Khi nhan chudt vao Circle ~—~
_ | (V)
Filterin flow pane
Filterin circle
Handler in circle

Handler in flow pane

Button

Luu y thit ty thuc hién.

1. Filter thuc hién truwéc, Handler thwe hién sau

2. Filter cua flow pane thuc hién trwéc Filter cta circle

3. Handler cua circle thuc hién trueérc Handler ctua flow pane




Vi du

e Event Filters Example

Filterin flow pane
Filterin buiton
Handler in button

Luu y: Hanlder cua flow pane khong dwgc thuc
hién nhw khi click vao circle. Nguyén nhan la
handler cua button mac dinh da consume event




Vi du

 Sua dai lai filter cua flow pane nhu sau
fp.addEventFilter(MouseEvent.MOUSE_CLICKED, new EventHandler<MouseEvent>() {
@Override
public void handle(MouseEvent argd) {
text.appendText("Filter in flow pane\n");
arg@.consume();

} ) 5 [ NN Event Filters Example

Filterin flow pane

Buttan




SceneBuilder tool

Cong cu kéo tha giao dién cho JavafkX




Kéo tha giao dién vdi

SceneBuilder

» Y tudng: tach biét giao dién véi logic xU ly nghiép vu
— Giao dién Ung dung: thiét ké trong file fxml
— }ogic xU ly (controller): tach biét riéng trong file ma nguon
ava
e Cac budc thuc hién:
— Cai dat SceneBuilder

— Tao giao dién (file fxml), dinh nghia cac thudc tinh cho cac
component (tén component, cac phuang thuc xu ly su kién)

— Tao JavaFX project

— Copy file giao dién fxml vao JavaFX project
— Cai dat controller

— Két nodi file giao dién fxml vé&i controller

— Tao Ung dung JavaFX, load file fxml




Vi du

« Viét ing dung: Khi nhan button “Say
Hello”, in dong chit Hello World ra textbox

® @9 My Application

| Say Hello |

Hello Werld




Tao file SayHello.fxml voi
sceneBuilder

| NN | SayHello.fxml
Library Q & | NoSelection Inspector Lo + 4
ki Properties

v Containers

[] TabPane Mo Sedection
ﬁ TabPane (empty)
TextFlow (FX8) Kéo thé container VBox
TilePane
] TitledPane
] TitledPane (empty
ToolBar
I H vBox I Say Hello
> Controls
Gluon
» Menu
L4 Miscellaneous
3 Shapes
L4 Charts
4 ao
Dacument o
- Hierarchy
= B Vox Twong tu, kéo tha Button va
Sl s Textarea trong muc
i “Controls”

2 Controller



Chinh stta thuéc tinh cua

_button

Library

L

SayHello.fxmi
Q o | [ vBox ) B0 Button:Say Hello

] TabPane

ﬁ TabPane (empty)
TextFlow (FX8)

TilePane

Containers

SayHello -
T I

] TitledPane
E TitledPane (empty)
ToolBar
B vBox
> Cuniruis
L3 Gluon
4 Menu
> Miscellaneous
» Shapes
L4 Charts
L4 3D
Document T
v Hierarchy
E VBox
Butten Say Hello-
E TextArea

Chon Button, vao tab
Properties bén phai, stra thudc
tinh Text la “Say Hello”

Controller

Inspector Q &

- Properties : Button

Temxt
I Text Say Hello

Fant Systemn 13px -
Text Fill Hl BLACK v
Wrap Text
Text Alignment = | = = =
Text Overrun ELLIPSIS -
Ellipsis String
Underine
Line Spacing 0

Specific
Default Button
Cancel Button

Graphic
Graphic TextGap | 4
Content Display LEFT -

MNode |

4 Layout : Button

Code : Button



Chinh stta thuéc tinh cua

o . OUltON

Library

v

+ SayHello.fxml

Q o | H ‘I.I'E!D:}BI.rl'tm:E‘.a'yHellu

] TabPane

II_u| TabPane (empty)
TextFlow (FX8)
TilePane

] TitledPare

E TitledPane (empty)
ToolBar
H vBox

Containers

Docurment

E VBox

Bulten Say Hello-

E TextArea

Controller

Say Hello —
T I_

Van chon Button, vao tab Code
bén phai, stra thudc tinh id la
sayHelloButton, stra thudc tinh
onAction la sayHello. Twong tu,
stra id cua TextArea la textHello

Qo o

Properties : Button
Layout : Button
Code : Button

Identity

sayHelloButton

Main

On Drag Detected

On Drag Dropped

On Drag Entered

On Drag Exrted

DragDrop




¥ 5 JavaFX

R Tao project
[ 2 keplcaton o JavaFX

\ g alatom * Tao project JavaFX nhu
r test \ \ .
b Bl JRE System Library (JavaSE-12] binh thudng, copy file
» m), Referenced Libraries SayHe”O fxml VéO
¥ (= lib . ’

& javafx-swt.jar p rOJ ect

&/ javafx.base.jar

&y javahx.controls.jar
£y javafx.fxml.jar

£y javafx.graphics.jar
& javahx.media.jar

=| javafx.properties
&) javafx.swing.jar

&) javahweb.jar

B ibdecora_sse.dylib
B libfxplugins.dylib
B libglass.dylib

M ibglib-lite.dylib

B ibgstreamer-lite.dylib
B libjavafx_font.dylib
B libjavafx_iio.dylib
B libjfxmedia_avf.dylib
B libjfxmedia.dylib

M iibjfxwebkit.dylib
B ibprism_common.dylib
B libprism_es2.dylib
B libprism_sw.dylib
& src.zip

71 build.fxbuild




Cai dat Controller: tao 1op
MyController

java.net.URL;
java.util.ResourceBundle;

import
import

import
import
import
import
import

public

javafx
javafx
javafx
javafx
javafx

class MyController implements Initializable {

@FXML

private Button sayHelloButton;

@FXML

private TextArea textHello;

@Override

public void initialize(URL location, ResourceBundle resourc

}

public void sayHello(ActionEvent event) {
textHello.setText("Hello World");

}
}

.event.ActionEvent;
.Fxml.FXML;
.fxml.Initializable;
.scene.control.Button;
.scene.control.TextArea;

Luu y: tén Button va tén
TextArea phai khop vo1i céac id
tao trong SceneBuilder



Két ndi file giao dién fxml voi
controller

<?xml version="1.0" encoding="UTF-8"?>

<?import javafx.scene.control.Button?>
<?import javafx.scene.control.TextArea?>
<?import javafx.scene.layout.VBox?>

<VBox prefHeight="192.0" prefWidth="371.0"

xmlns="http://javafx.com/javafx/11.6.1"

xmlns:fx="http://javafx.com/fxml/1"
|fx:controller="oop.hust.MyControLLer">|

<children>

<Button fx:id="sayHelloButton" mnemonicParsing="false"

onAction="#sayHello" text="Say Hello" />

<TextArea fx:id="textHello" prefHeight="173.0" prefWidth="162.6"/>

</children>

</VBox>

« Sua lai file SayHello.fxml: thém thudc tinh
fx.controller cho the Vbox, tro tdi IGp
MyController vua tao (dung full name)



Tao ing dung JavaFX, load

file
import
import
import
import
import

public

@Override
public void start(Stage primaryStage) {

}

public static void main(String[] args) {

}
¥

fxml

javafx.application.Application;
javafx.fxml.FXMLLoader;
javafx.scene.Parent;
javafx.scene.Scene;
javafx.stage.Stage;

class MyApplication extends Application {

try {
// Poc file fxml va vé giao dién.
Parent root = FXMLLoader.load(getClass()
.getResource("/oop/hust/SayHello.fxml"));

primaryStage.setTitle("My Application");
primaryStage.setScene(new Scene(root));
primaryStage.show();

} catch(Exception e) {
e.printStackTrace();
}

Launch(args);



Thank you!

Any questions?




