


Klasicke textove pouzivatelske rozhranie
 udaje zadavane do programu postupne

Enter username: darthvader

ala ola Wl WTa

New UNIX password: Thhhh kit

Retype hew UNIX paSSWOFd: ER R R T e L S
passwd: all authentication tokens updated successfully.

* program si aktivne pyta udaje
* moznost zmeny predoslych udajov je casto
nemozna



Udalostami riadené programovanie

 udaje zobrazovanev

— oknach, ovladacich

prvkoch, Nestlacat!
widgetoch...
* komponent Colko
caka na interakciu komponentov je

tu?;-)
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Interakcia komponentov

* pouzivatelinterakciou s
komponentami
generuje udalosti

* komponentvie
zareagovat navhodnu
udalost a vykonat
prislusnu alciu




Udalostami riadené
programovanie

* naprogramujeme
metody, ktoré sa
budu volat z
komponentov pri
spracovavani udalosti

* rychle programovanie,
"nenarocne”,
lahko pochopitelne

=|Events
actionPerformed |<none:> v |
ancestorAdded [<none> v ][;]
ancestorMoved |<none:> v )
ancestorMoved |<none:> v )
ancestorRemoved [<none> v ][;]
ancestorResized [<none> v ]@
caretPositionChanged |<none> v ()
componentAdded [<none> v ][;]
componentHidden [<none> v ]Q
componentMoved <none> ()
componentRemoved E]
()
)
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mouseMoved
mousePressed
mouseReleased
mouseVWheelMoved
propertyChange
stateChanged

|<none:> v )
|<none:> v )
|<none> v ()
|<none> v ()
|<none> v ()
|<none> v ()

|<none> v ()
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* kniznica pre okienkoveé aplikacie v Jave
— Sucast SDK do Javy 10,
— od Javy 11 iba ako externy projekt OpenJFX.io
— Podporuje desktop, Android, iPhone

e kreslenie GUI: Scene Builder

* DalSie kniznice
— AWT (pravek),
— SWT (Eclipse),
— Swing — nadalej podporovany, vyvoj zastal, kreslenie
okienok v NetBeans, pouziva ho IntelliJ
— Compose Multiplatform — najnovsi, Kotlin



JavaFx - instalacia

* https://openjfx.io/openjfx-docs/#maven
— upravujeme pom.xml:

/<dependencies> \

<dependency>
<groupld>org.openjfx</groupld>
<artifactld>javafx-controls</artifactld>
<version>23</version>
</dependency>
</dependencies>
<build>
<plugins>
<plugin>
<groupld>org.openjfx</groupld>
<artifactld>javafx-maven-plugin</artifactid>
<version>0.0.8</version> %
<configuration>
<mainClass>sk.upjs.ics.EntranceApp</mainClass>
</configuration>
</plugin>

I

Uplna cesta k triede s
main metodou

</plugins>

\_</build> /


https://openjfx.io/openjfx-docs/
https://openjfx.io/openjfx-docs/
https://openjfx.io/openjfx-docs/
https://openjfx.io/openjfx-docs/

JavaFx — navrh okienok

* rucne
— pisanie Cisteho Java kodu

e vizualne

— Scene builder poskytuje moznost tvorby obsahu
sceny =rozlozenie komponentov
* Vygeneruje FXML subor

— rychle nastartovanie projektu



Piliere JavaFx

* javiska a scény
* komponenty (prvky sceny) = ovladanie prvky

(control), kontajnery (layout), grafy,
kreslenie, ...

* vlastnosti a sledovatelne premenne = data
pre komponenty
* udalosti

— klik / pohyb mysou [ vyber polozky [ ... nad
komponentmi



Filozofia komponentov

* Okno programu je javisko = javafx.stage.

* Na javisko vkladame scenu = javafx.scene.

* Vsetky komponenty su suCastou nejakej sceny

» Ovladacie prvky (tlacidla, zoznamy, ...) by mali byvatv
nejakom kontajneri (

— Pane, AnchorPane, BorderPane, FlowPane, GridPane,..
— HBox, Vbox, Textflow
— Accordion, TabPane, ToolBar, ButtonBar,..
* Sceéna ma prave jeden korenovy komponent — nejaky
kontajner
* Kontajnery su ako matriosky
— kontajner moze byt prvkom nadradenéeho kontajnera
— nutnost pre prisposobive okna



Najprv cista Java bez FXML..
- jedno tlacidlo v kontajneri

public class EntranceApp extends Application §

public void start(Stage stage) throws Exception §
var button = new Button("stlac ma!");
var rootPane = new AnchorPane(); Stelujeme

rootPane.getChildren().add(button); komponenty
rootPane.setPrefSize(400, 300);

var scene = new Scene(rootPane); -
stage.setTitle("Hello World"); Vkladvam’e
stage.setScene(scene); korenovy
stage.show(); kontajner

5 do sceny
public static void main(String[] args) §
launch(args); 3}




Najprv cista Java bez FXML..
- jedno tlacidlo v kontajneri

public class EntranceApp extends Application {

- 8 o~ - « -1 —

I
spustime cez

mvn clean javafx:run

alebo v IntelliJ IDEA

Run > Edit Configurations > + > Maven

a do "Run" napisat javafx:run

- stage.setscene(scene);
stage.show();
}
public static void main(String[] args) {
launch(args); 3}

1ty

oy
kontajner
do sceny




Jednotny postup pre komponenty

* vytvorime komponentu
jej rozmery, vlastnosti, atd.

ju do nadradeneho kontajnera

— v pripade instancie korenoveho kontajnera, ju
vkladame do sceny



Ozivenie komponentov: udalosti

* komponent ma udalosti, na ktore vieme
zareagovat

* priklad: tlacidlo podporuje udalost ,stala
sa akcia™:
— o udalosti vytvori zaznam akcie v objekte typu
ActionEvent

» Udalost vieme obsluzit v objekte triedy ktora
implementuje interfejs EventHandler

interface EventHandler<ActionEvent> {

void handle(ActionEvent event);



Udalosti v komponentoch

* komponent je oznamovac udalosti, ktoré sa mu
stal

* ak niekto klikne na tlacidlo (udalost )

» tlacidlo pozrie ¢i ma posluchaca (
pre udalost , ktoreho to zaujima

* tlacidlo oznami posluchacovi

— komponent posluchacovi ( ) spusti
metodu handle a doda objekt typu



Obsluha udalosti

public class SysoutHandler
implements EventHandler<ActionEvent> {

public void handle(ActionEvent e) {
System.out.printin("K1ik!");

¥
}

» Ako docielim, aby posluchac dostaval informacie
od gombika?
* Instanciu posluchaca na gombiku



Registracia posluchaca

public class EntranceApp extends Application {
public void start(Stage stage) throws Exception {

button.setOnAction(new SysoutHandler());



-

public class SysoutHandler

}

implements EventHandler<ActionEvent> {

public void handle(ActionEvent e) {

}

System.out.printin("Klik!");

o
[button.setOnAction(new SysoutHandler());
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4 A

public class EntranceApp extends Application {

public void start(Stage stage) throws Exception {

button.setOnAction(new EventHandler<ActionEvent>() {

public void handle(ActionEvent event) {
System.out.printin(“klik!”);

}
1)

1 Anonymna vnutorna trieda
= implementuje interface a
zaroven vytvorime jej instanciu




4 A

public class EntranceApp extends Application {

public void start(Stage stage) throws Exception {

button.setOnAction((ActionEvent event) -> {
System.out.printin(“klik!”);

s

...alebo cez lambdy




Ked' sa nam nechce vsetko pisat v kode...

/public void start(Stage stage) throws Exception § N
_ var button = new Button("stlac ma!");
button.setOnAction((ActionEvent event) -> §
System.out.println(“klik!");

});

var rootPane = new AnchorPane();
rootPane.getChildren().add(button);
rootPane.setPrefSize(400, 300);
var scene = new Scene(rootPane):
stage.setTitle("Hello World");

stage.setScene(scene); TeCo vecl sreoime

stage.show(); ... a do Javy to dotiahneme
z FXML suboru




FXML balicek

* Ak chceme pouzit FXML, dotiahneme do
projektu kniznicu cez maven

4 N

<dependency>
<groupld>org.openjfx</groupld>
<artifactld>javafx-fxml</artifactld>
<version>23</version>
</dependency>

- J




Kde ulozit FXML v maven projekte?

* Java zdrojaky su v src/main/java/[balicek]

— Po skompilovani odchadzaju .class subory do
adresara target/classes/[balicek]

* Nekompilovane subory (teda aj FXML, CSS,...)
davame do src/main/resources/[balicek]

— Balicek rovnaky ako ten, v ktorom budu triedy,
ktore s danym FXML pracuju

— Po vytvoreni class suborov sa este vsetko zo
src/main/resources/ skopiruje do target/classes/

— Java virtualny stroj (JVM) vidi .class subory v
rovnakom adresari ako .fxml subory



Natahujeme FXML do javy

/public void start(Stage stage) throws Exception { A

Parent rootPane = FXMLLoader.load(
getClass().getResource("HelloWorldMain.fxml"));
/| button.setOnAction((ActionEvent event) -> §
/] System.out.printIn(“klik!");
Il 3)
var scene = new Scene(rootPane);
stage.setTitle("Hello World");

stage.setScene(scene); S N
stage.show(); tratili sme

! referenciu
k na tlacidlo




Kontroler - objekt co ma referencie na
komponenty

* Komponenty musime pomenovat — priradit
im jedinecne fx:id (v SB v sekcii code), ktore
bude v jave predstavovat nazov premennej

— Stane sa to, ze element komponentu v FXML
subore obohatime o atribuUt

fx:id="nazovPremennej”

* Tiez vieme nastavit nazov metody, ktora sa
zavola pri stlaceni tlacitla, vid On Action

* Scene Builder nam vie vygenerovat kostru
kontrolera

— View > Show Sample Controller Skeleton




Prepojime kontrolér s FXML

File  Edit View Insert Modify Arrange  Preview  Window Help

Library Q o AnchorPane Inspector Q o

- Containers > Properties : AnchorPane
| Controls > Layout : AnchorPane
! Button v Code : AnchorPane

CheckBox

= P ‘ Identitly

> Gluon

> e = fxid

Vypisat Klik

> Miscellanecus DragDrep

> Shapes

> Charts On Drag Detected

- 3D N

On Drag Done

Document L~ ag

> Hierarchy

v Controller

T

Dopiseme plny nazov triedy

Controller class

sk.gursky.pazlc.HellowWoridController

Use fxiroot construct
On Drag Exited

| Assigned fx:id
| )
fiid A | Component On Drag Gver

vypisatKlikBulton Button




V kontroleri mame inject-nute referencie
na komponenty

Instanciu tlacidla

public class EntranceController  Vvyrobiaplikacia,

nasteluje ju podla
FXML suboru a

@FXML referenciu ulozi tu
private Button stlacMaBtn;

@F XML

void stlacMaOnClick(ActionEvent event) {
System.out.println("KLIKOL SI");

} Tato metoda sa zavola pri
} stlaceni tlacidla.
Vsimnite si ju v FXML
subore



(Volitelne) Ked'si chceme kontroler vyrobit
sami, prepojime ho s komponentmi v kode:

public void start(Stage stage) throws Exception §
var mainController = new HelloWorldController();

var fxmlLoader = new FXMLLoader(
getClass().getResource("HelloWorldMain.fxml"));

fxmlLoader.setController(mainController);
Parent rootPane = fxmlLoader.load();

var scene = new Scene(rootPane);
stage.setTitle("Hello World");
stage.setScene(scene);
stage.show();







