Zaver semestra

- 14.5.17:20 je Quadterm2 H3+H6, bez testu

- jednoducha simulacia/hra s interakciou od uzivatela (mys, klavesnica)
- Co treba vediet:

- kreslit do Pane/Canvasu,

- odchytavat udalosti od mysi/klavesnice

- demo: jednoducha HowTojavaFx aplikacia s Canvasom alebo Pane je tu
https://github.com/Programovanie4/Kod/tree/main/HowToWithJavaF X

skusky v AlSe

- 26.5. 13:00 H6 — riadny termin

- 2.6. 13:00 H6 — riadny termin

- 5.6. 8:00 H3 — prvy opravny termin

- 16.6. 13:00 HG6 - druhy opravny termin
- 22.6. 8:00 H3 - druhy opravny termin



Dnes bude:

o zakladné komponenty JavaFx (Node a podtriedy)
styly (.css) a Scene Builder (.fxml)

spracovanie udalosti (mys, klavesnica, ...)
sposoby navrhu jednoduchej (pravouhlej) hry

skalovatel'nost’ aplikacie

Zdroj a literatiara:
« Whatls JavaFX

JavaFXx

« JavaFX 2.0: Introduction by Example

 |Introduction to Java Programming, !!!!Tenth Edition

Cvicenia:

e jednoducha pravouhla aplikacia s interakciou:
e mal'ovatko, euro-kalkulacka,
e |ogickeé (pravouhle) hry: pexeso, piskvorky, ...




JavaFx aplikacia

button {
public class Main extends Application {

-fx-font: 6opx "Serif";
-fx-padding:

18;

@Override -fx-background-color: #906099;

t

public void start(Stage primaryStage) { 3 =1

try {
Button btn = new Button(“Press me !*);

Pane root = new Pane(btn);
Scene scene = new Scene(root, 400, 400, Color.ORANGE);

scene.getStylesheets().add(getClass().getResource("application.css").toExternalForm());

primaryStage.setScene(scene);

Shapes such as Line, Circle,

. ™ Shape Ellipse, Rectangle, Path,
primaryStage.show(); ©; .
Stage Polygon, Polyline, and Text are
} catch(Exception e) { subclasses of Shape.
e.printStackTrace(); ! : '
} 1 — ImageView | pop displaying an image.
} 4 Ul Is such as Label
e coptro s such as Label,
public static void main(String[] args) { TextField, Button, CheckBox.
L h . RadioButton, and TextArea are
aunch(args); il Node subclasses of Control.
. —— FlowPane
<— Stage '
’ cone PaPanE m —— GridPane
< Piirerit —— BorderPane
(Pane, Control)
E— —__Pare K1 oo
=< Nodes ?
[ ] —  VBox
— StackPane

Ciilhane Coma~aTACEAa~ANAmA =1AwrA



Node a sty

Hint: Ak zobrazujete komponent, a nevidite ho,

dajte mu pozadie. Ak ho nevidite ani potom, asi ma zlé rozmery.

Ako ho zafarbit’.

Pane root = new Pane(btn);

e 1.moznost
root.setStyle("-fx-background-color: #" + "FFFF0O0");

e 2.moznost (javafx..Color nemd int getRGB(), na rozdiel od java.awt.Color)
Color ¢ = Color.YELLOW;
root.setStyle("-fx-background-color: #" +

Integer.toHexString((int) (256*256*255*c.getRed() +
(255<<8)*c.getGreen() +

(1<<8-1)*c.getBlue() )) );
e 3.moznost

root.setBackground(
new Background(

new BackgroundFill(Color.YELLOW, null, null)

)); new Color(1,0.60,0.90, 1)

Subor: SingleStageDemo.java
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Scene =i
VDLUCIIT 1
Scéna predstavuje vrchny element stromovej Parent
étr’uktur}/ elementov typu Node, resp. Parent - Control,
Ma konstruktory:
« Group,
» Scene(Parent root) .
« Reqion,
new Scene(root); e Axis
« Scene(Parent root, double width, double height) . Cha;t
new Scene(root, 400, 400); - Pane,
« Scene(Parent root, double w, double h, Paint fill) BorderPane,
new Scene(root, 200, 200, Color.BLUE); *FlowPane,
*GridPane,
Parent ma deti typu Node, presnejSie poskytuje metodu *HBox,
ObservablelList<Node> getChildren() -\S/LaOCXkPane,

root.getChildren().clear()
root.getChildren().add(node)
root.getChildren().addAll(nodel, node2, ..)




Struktura tried

Node

~—— Stage

A

= — Scene

Parent

(Pane, Control)

Nodes

I

Canvas,
ImageView,

Parent,
MediaView,

Shape
« Ellipse,
* Line,
 Polygon,
 Polyline,
« Rectangle,
« Text

Control

ChoiceBox,
ComboBoxBase,
« ComboBox
Labeled,
 ButtonBase,

« Bultton,

« CheckBox,

 ToggleButton
« Label,
ListView,
TextinputControl,
 TJextArea,
 TextField




BorderPane

M eorderpane _ o] x
class MyButton extends Button { e | E=TES
. . Som na vrchu
public MyButton(String text) {

super(text);
setMaxWidth(Double.MAX VALUE);
setMaxHeight(Double.MAX_VALUE);
setStyle("-fx-border-color: blue;
-fx-font: 24px 'Arial';");

A B neBom Je suis au milieu Ich bin recht

F}

I'm in the bottom

BorderPane root = new BorderPane();
root.setTop(new MyButton("Som na vrchu"));
root.setBottom(new MyButton("I'm in the bottom™));

root.setRight(new MyButton("Ich bin recht"));

root.setLeft(new MyButton("A B nesom"));

root.setCenter(new MyButton("Je suis au milieu™));

Scene scene = new Scene(root, 600, 400);

primaryStage.setScene(scene);

primaryStage.setTitle("BorderPane");

primaPyStage.shOW(); Subor: Layouts.java




FlowPane, GridPane

FlowPane root = new FlowPane(
new MyButton("Som prvy"), new MyButton("Som druhy"),new MyButton("Som treti"));

Scene scene = new Scene(root, 300, 400); Lo - [T ~ -lgix
_ Som prvy ‘ Som prvy | Som druhy | Som treti
Stage newStage = new Stage(); EER :
Som prvy | Som druhy Som druhy
newStage.setScene(scene); — Som treti

newStage.setTitle("FlowPane");
newStage.show();

GridPane root = new GridPane();
for (int i = 0; i < 5; i++)

-For\ (int j — 0; j < 5; j++) ¥ | GridPane — O *
root.add(new MyButton(i + "x" + j), i, j); 0x0 || 1x0 || 2x0 || 3x0 || 4x0
root.setHgap(10); ox1 || 1x1 || 2x1 || 3x1 || 4x1

root.setVgap(10); ox2 || 1x2 || 2x2 || 3x2 || 4x2

Scene scene = new Scene(root, 400, 400);

Stage newStage = new Stage(); 0x3 || 1x3 || 2x3 || 3x3 || 4x3

newStage.setScene(scene); oxd || 1xa || 2x4 || 3xa || 4xa

newStage.setTitle("GridPane");

newStage.show(); }

Subor: Layouts.java




HBox, VBox, StackPane

HBox root = new HBox(
new MyButton("Som prvy"), new MyButton("Som druhy"), new MyButton("Som treti"));

VBox root = new VBox(

new MyButton("Som prvy"), new MyButton("Som druhy"), new MyButton("Som treti"));
Mhoox IE[s1 £

Button btnl = new Button("naozaj som prvy");

btnl.setPrefSize(150,150); PRI S | son Rl EEE

btnl.setStyle("-fx-background-color: blue"); Som prvy
Som druhy

Button btn2 = new Button("som druhy"); Som treti

btn2.setPrefSize(100,100); (o] x|
btn2.setStyle("-fx-background-color: red");

Button btn3 = new Button("treti");
btn3.setPrefSize(50,50);
btn3.setStyle("-fx-background-color: green");

StackPane root = new StackPane(btnl, btn2, btn3);

Subor: Layouts.java




EventHandler

class MyButton extends Button {
setOnAction(new EventHandler<ActionEvent>() {
@Override
public void handle(ActionEvent event) {
System.out.println("stlacil si " + text);

1)

setOnAction(event -> {
System.out.println("stlacil si " + text);

1)

setOnMouseClicked(event -> {
System.out.println("RLikol si " + text + ", " +
event.getX() + ", " + event.getY());

n

})s

setOnKeyPressed(event -> {

System.out.println("stlacil s1i
event.getCode());

n n n

+ text + 7, +

1)

Subor: Layouts.java




H Hypotéka

Urok [9%]:

=1of x|

0.9
Df¥ka [roky]: 20

Suma: 100000

Mala kalkulacka

public class Hypoteka extends Application {

new TextField(), tfUrokovaMiera.setAlignment(Pos.BOTTOM_RIC
tfPocetRokov = new TextField(), tfPocetRokov.setAlignment (Pos.BOTTOM_RIGH1
tfSuma = new TextField(), tfSuma.setAlignment(Pos.BOTTOM_RIGHT);

_ . tfMesacneSplatky.setAlignment (Pos.BOTTOM_F
tfMesacneSplatky = new TextField(), icq o1, setalignment(Pos.BOTTOM RIGHT);

Mesacne: 687,89

Spolu: 165092,95

‘ Vyhodnot' |

TextField tfUrokovaMiera =

tfSpolu = new TextField(); tfMesacneSplatky.setEditable(false);
Button btVypocet = new Button("Vyhodnot"); tfSpolu.setEditable(false);
GridPane gridPane = new GridPane(); btVypocet.setOnAction(e -> {
gridPane.setHgap(5); rocnyUrok =  Double.parseDouble(
gridPane.setVgap(5); tfUrokovaMiera.getText());
gridPane.add(new Label("Urok [%]:"),0,0); pocetRokov = Integer.parseInt(
gridPane.add(tfUrokovaMiera, 1, 0); tfPocetRokov.getText());
gridPane.add(new Label("D1zka [roky]:"),0,1); suma = Double.parseDouble(

tfSuma.getText());

gridPane.add(tfPocetRokov, 1, 1); tfMesacneSplatky.setText(
gridPane.add(new Label("Suma:"),0,2); String.format("%.2f",
gridPane.add(tfSuma, 1, 2); cesool mesg:ngfplatkv()));
gr?dPane.add(new Label("Mesacne:"),0,3); po u%iii#iﬁf&rmat("%.Zf",
gridPane.add(tfMesacneSplatky, 1,3); getTotalPayment()));
gridPane.add(new Label("Spolu:"),0,4); 1)

gridPane.
gridPane.

add(tfSpolu, 1, 4);
add(btVypocet, 1, 5);

Subor: Hypoteka

.java




IDE IntelliJ
dalSia moznost ako vytvorit stand-alone/webstart/web aplikaciu

podporuje tvorbu JavaF X aplikacii (New/JavaFX/JavaFX Application)
aj FXML aplikacii (New/JavaFX/JavaFX FXML Application)

podporuje Model-View-Controller (MVC) prostrednictvom FXML
— View: prezentaCna uroven, vizualne komponenty (Controls), layouts (Containers) ,

utvary (Shapes), Styly...
— Controller: logika, vazba medzi View a Modelom,

— Model: data, reprezentacia

User inputs from
keyboard, mouse, etc.




i€" Main,java ‘& Centrollerjava | g samplefuml
I »> Containers
v Controls
Button |
CheckBox

ChoiceBox

ColorPicker

@, ComboBox

. Menu
> Miscellaneous
. Shapes
2 Charts
2 3D

Label {0, 0}
Label D, 1}
Label (0,2} &
Label (0, 3)
Label (0, 4)
[ TextField (1, 0)
[ TextField (1, 1)
] TextField (1, 2)
] TextField (1, 3)
] TextField (1, 4)

| Text | Scene Builder

FXML

SceneBuilder — Intellid

L2 Properties ; GridPans
¥ Layoeit ; GridPans
1

Interna
Haap 10
Vgap 10

I3 H |
Padding V] » 0 i ] 0
Sze

Min Width USE_COMPUTED SIZE -
Min Height USE_COMPUTED _SIZE 1
Pref Width USE COMPUTED SIZ7E -
Pref Height USE COMPUTED SIZE -
Max Width USE COMPUTED: SIZE a
Max Height USE_COMPUTED _SIZE 1
Widih
Height

Position
Layaut ¥ ] |
|- Code ; GridPane




FXML

SceneBuilder — Intellid, Eclispe

<?xml version="1.0" encoding="UTF-8"2>

<?import javafx.scene.control.Button?>
<GridPane alignment="center" hgap="10" vgap="10"
xmlns="http://javafx.com/javafx/8.0.121"
xmlns: fx="http://javafx.com/fxml /1"
fx:controller="sample.Controller">
<children>
<Label text="Urok (%):" />
<Label textz"gigg@ (roky) :" GridPane.rowIndex="1" />
<Label text="Suma:" GridPane.rowIndex—"2v />
<Label text="Mesacne:" GridPane.rowlIndex="3" />
<Label text="8polu:" GridPane.rowIndex="4" />
<TextField fx:id="tfUrockovaMiera" GridPane.columnIndex="1" />
<TextField fx:id="tfPocetRokov" GridPane.columnIndex="1" GridPane.rowIndex="1" />
<TextField fx:id="tfSuma" GridPane.columnIndex="1" GridPane.rowIndex="2" />
<TextField fx:id="tfMesacneSplatky" GridPane.columnIndex="1" GridPane.rowIndex="3" />
<TextField fx:id="tfSpolu" GridPane.columnIndex="1" GridPane.rowIndex="4" />
<Button fx:id="btVypocet" onAction="#klikolSiNaVypocitaj" text="Vypocitaj"
GridPane.columnIndex="1" GridPane.rowIndex="5" />

</children>
</GridPane>



Controller

public class Controller {

@F XML

private TextField tfUrokovaMiera;

@F XML

private TextField tfPocetRokov;

@F XML

private TextField tfSuma;

@F XML

private TextField tfMesacneSplatky;

@F XML

private TextField tfSpolu;

@F XML

private Button btVypocet;

public void klikolSiNaVypocitaj(ActionEvent event) {

double
double
double
double
double

rocnyUrok = Double.parseDouble(tfUrokovaMiera.getText());
pocetRokov = Integer.parseInt(tfPocetRokov.getText());
suma = Double.parseDouble(tfSuma.getText());

mesacnyUrok = rocnyUrok/12/100;

mesacneSplatky =

suma*mesacnyUrok/(1-(1/Math.pow(1l+mesacnyUrok, pocetRokov*12)));

tfMesacneSplatky.setText(String.format("%.2f", mesacneSplatky));

double

getTotalPayment = mesacneSplatky * pocetRokov * 12;

tfSpolu.setText(String.format("%.2f", getTotalPayment));

}



MouseEvent, KeyEvent

Map<String, Node> h = new HashMap<>();
String[] event = { "keyPressed", "keyReleased", "keyTyped",
"mouseClicked", "mouseEntered", "mouseExited", "mouseDragged"};
SmallPane bluePane = new SmallPane(this, Color.BLUE),
redPane = new SmallPane(this, Color.RED);
GridPane gp = new GridPane();
for (int i = @; 1 < event.length; i++) {
TextField t = new TextField();
t.setPrefiWidth(300); t.setEditable(false);
gp.add(new Label(event[i]), @, 1i);
gp.add(t, 1, 1); .
h.put(event[i], t); : i

eyReleased

} . eyTyped
BorderPane bp = new BorderPane(); ° DERECM e

. ouseEntered | MOUSE_ENTERED, X=96.0, Y=32.0
bp.setCenteP(gp), : ouseExited | MOUSE_EXITED, X=126.0, Y=57.0
bp.setRight(bluePane); ' ouseDragged
bp.setLeft(redPane);

Scene scene = new Scene(bp, 600, 200); ) ,
Subor: MouseKeyEvent.java




Event
 ActionEvent,

PokraCovanie ~ "t

DragEvent
— KeyEvent,
class SmallPane extends Pane { — MouseEvent,
SmallPane(AutoEvent parent, Color color) { — TouchEvent
this.parent = parent; —
this.color = color; * WindowEvent,
setPrefWidth(100); .

setFocusTraversable(true);

setOnKeyPressed(event -> {
TextField t = (TextField) parent.h.get("keyPressed");

t.setText(event.getEventType() + ", keyCode="+ event.getCode());
paint();

event.consume();
})s
setOnMouseClicked(event -> {

TextField t = (TextField) parent.h.get("mouseClicked");
t.setText(event.getEventType() + ", X="+ event.getX() + ", Y="+ event.getY());
paint();

event.consume();

} )3 Subor: MouseKeyEvent.java




Polyline, Polygon

MousePane p = new MousePane();
Scene scene = new Scene(p, 400, 400, Color.BLACK);
scene.setOnMouseMoved(event -> {
if (listOfPositions.size() >= 200) {
listOfPositions.removeElementAt(9);
listOfPositions.removeElementAt(1);
}
listOfPositions.addElement(
event.getX());

class MousePane extends Pane {
public void paint() {

1listOfPositions.addElement( getChildren().clear();
event.getY()); Double[] d =
p.paint(); listOfPositions.toArray(new Double[]{});

Polyline pl = new Polyline();
. pl.setStroke(Color.YELLOW);
Ik pl.setStrokeWidth(10);
pl.getPoints().addAll(d);
getChildren().add(pl);

event.consume();

Subor: MouseDemo.java




Pomocou Sipiek

MousePane p = new MousePane();
Scene scene = new Scene(p, 400, 400, Color.BLACK);
scene.setOnKeyPressed(event -> {
if (listOfPositions.size() >= 200) {
listOfPositions.removeElementAt(9);
listOfPositions.removeElementAt(9);

}
if (event.getCode()

if (event.getCode()

KeyCode.UP) y -= 5;
KeyCode.DOWN) y += 5;
if (event.getCode() KeyCode.LEFT) x -= 5;
if (event.getCode() KeyCode.RIGHT) x += 5;
listOfPositions.addElement(x);
listOfPositions.addElement(y);

p.paint();

event.consume();

})s

Subor: KeyDemo.java




xlal- yiiqo [l

Canvas

public void paintCanvas() {
GraphicsContext gc = getGraphicsContext2D();// kreslenie do canvasu
gc.clearRect(9, 0, sizeX, sizeY);
gc.setFill(Color.gray(o, 0.2));
gc.fillOval(centerX - scale * moloSize, centerY - scale * moloSize,
scale * 2 * moloSize, scale * 2 * moloSize);
if (namornik.alive) { // ak sa este neutopil, nakresli obrazok namornika

new Image(getClass().getResource("namornik.gif").toExternalForm()),
namornik.getXPixel(false),

namornik.getYPixel(false));

} else { // ak je utopeny, nakresli vlny zobraz v strede vln pocet krokov
gc.setStroke(Color.RED);
gc.strokeText(Integer.toString(namornik.nsteps),

namornik.getXPixel(true) - 8,
namornik.getYPixel(true) + 7);

Subor: NamornikAppFx.java




Kreslenie do Canvas

Canvas canvas = new Canvas(700, 700);
GraphicsContext gc = canvas.getGraphicsContext2D();
gc.fillOval(350, 350, 5, 5);

gc.strokeText("STRED", 335, 370);

.setFill(Color.RED);
.setStroke(Color.BLUE);
.setLineWidth(3);
.strokeLine(x, y, X, y + 30);
.filloval(x += 50, y, 30, 30);

.strokeOval(x += 50, y, 30, 30); -lolx
.fillRect(x += 50, y, 30, 30); | @O BN e QeCCgQg =&
.strokeRect(x += 50, y, 30, 30); 4%?

.fillArc(x += 50, y, 30, 30, 45, 240, ArcType.OPEN);

.strokeArc(x += 50, y, 30, 30, 45, 240, ArcType.OPEN);

.drawImage(new Image(getClass().getResource("namornik.gif").toExternalForm())
» X += 50, y)3

Subor: CanvasDemo.java




Afinné zobrazenia

Translate Scale

W g 2 0 O

6 1 7 “— 0 2 0 —

O 0 1 0 0 1

Rotate Shear

c 5 0O 1 05 0

s ¢ 0 —— 0 1 3 —

O 0 1 0O 0 1 I T
C =s = sin(45°) T

https://medium.com/mlait/affine-transformation-image-processing-in-tensorflow-part-1-df96256928a




0

25
50
. r ]
75
Afinne zobrazenia:
125
150
175
200
0 50 100 150 200
0 0
25 25
50 50
75 5
100 100
125 125
150 150
175 175
200 200
0 50 100 150 200 0 50 100 150 200
@ 1 00 t, specifies the displacement Q cos(g) sin(q) 0 SREAisEaE
to 11 ‘1] along the T axis Sm{q) cosfq] 0
2 t, specifies the displacement 0 0 1

along the y axis.

https://medium.com/mlait/affine-transformation-image-processing-in-tensorflow-part-1-df96256928a




0

25
50
n Y 4 n
75
Afinne zobrazenia:
125
150
175
200
0 50 100 150 200
0 0
25 25
50 50
S 75
100 100
125 =3
150 =
175 3
200 20
0 50 100 150 200
J & 0 0 ;‘:; szpzt:(iif;es the scale factor along U 1 . hy 0 :I*;In gsp:s;ilez ;ir;e shear factor
0 s 0 . shy 1 0
0 0 1 8y spemﬁes the scale factor along 0 0 1 sy, specifies the shear factor
the y axis. along the y axis.

https://medium.com/mlait/affine-transformation-image-processing-in-tensorflow-part-1-df96256928a




[ canvasDemo _ o] x|

| eOmJeeecC @®C =
o, ‘&
] Y 4 | | Cb%% = O
c}O'D"fcoeg "
inne zZoprazenia .« ..« -
.O ‘La%.t,."c; O. "~
wf?:.sé? &y - O.‘L ll, O-Z" e M ™
Z linearnej algebry: P O
Inéarnej algeory. SN
« otocCenie o uhol a okolo stredu x,y, Y
. )
* posunutie dx,dy Y
, , : : , LY ISR Y
- rovnolahlost/natiahnutie kx,ky podla stredu x,y | TERUER |
Affine af = new Affine(); // afinné zobrazenie

for (int i = @0; 1 < 100; i++) {
af.append(Affine.scale(©.9, 0.9, 350, 350)); // rovnolahlost
at.append(Affine.rotate(60, 350, 350)); // otoclenie
af.append(Affine.translate(20, 20)); // posunutie
gc.setTransform(af);

paintShapes(gc);

Subor: CanvasDemo.java




> | Restart

niektori sedia chrbtom k stolu

Vecerajucl
este raz
« otoCime je ich Rt |

v

ktora je lava a prava vidlicka ?
synchronizacia cez vidliCku v

nefunguje ?
Co je Applet ?
kde je deadlock ?

philPlace[i] = new Affine();

Affine.rotate(i*360/5, w/2, h/2);
Affine.translate(0, -radius);
Affine.translate(-phillW/2, -philH/2);

i-ty filozof ma vidliCku (i-1)%5 a i
boli vymenené ©

synchronizacia cez vidliCku funguje !

prerobené do javafx

kde je deadlock ?



Kreslenie Pane vs. Canvas

« Pane v HowToWithdavaFX

public void paint() {
System.out.printIn("paint");
// Aktualne rozmery
double w = getWidth();
double h = getHeight();
// Zmazanie - odstranime vsetky deti.
getChildren().clear();
// Kruh
Ellipse c = new Ellipse(w/2, h/2, w/4, h/4);
c.setStroke(Color.BLACK); // farba okraja
c.setFill(Color.RED);  //farba vyplne
// (Zaobleny) stvorec
Rectangle r = new Rectangle(w/2, h/2, w/4, h/4);
r.setOnMouseClicked(ev->System.out.printin("rectangle"));
r.setArcHeight(10); // zaoblenie rohov
r.setArcWidth(10); // zaoblenie rohov
// Ciara
Line | = new Line(-w/2, h/4, w/2, h/4);
|.setStrokeWidth(15);
l.setStroke(Color.YELLOWGREEN);
ImageView img = new Image(getClass()

.getResource("namornik.gif")

.toExternalForm());
img.setX(w/8);
img.setY(h/8);
img.setFitWidth(w/8);
img.setFitHeight(h/8);
Text t = new Text(w/10,h/10,"Tick: "+ tick);
getChildren().addAll(c, r, |, img, t);
}

e (Canvas HowToWithdavaFX

public void paint() {
System.out.printIn("paint");
GraphicsContext g = getGraphicsContext2D();

// Do tohoto budeme kreslit

// zisti fakt aktualne rozmery

double w = getWidth();

double h = getHeight();

// Zmazanie - nastavime bielu farbu a nakreslime obdlznik cez cely canvas

g.setFill(Color. WHITE);

g.fillRect(0,0,w,h);

// Kruh - nastavime farbu okraja, vyplne, a nakreslime kruh (argumenty =
X, y, width, height)

g.setStroke(Color.BLACK);

g.setFill(Color.RED);

g.fillOval(w/4, h/4, w/2, h/2);

// Zaobleny stvorec - obdobne

g.setFill(Color.BLACK);

g.fillRoundRect(w/2, h/2, w/4, h/4,10, 10);

// Ciara - sirka, farba a kreslenie

g.setLineWidth(15);

g.setStroke(Color.YELLOWGREEN);

g.strokeLine(-w/2, h/4, w/2, h/4);

// Obrazok zo suboru - cesta, x, y, width, height

g.drawlmage(new Image(getClass()

.getResource("namornik.gif")
.toExternalForm()),
w/8, h/8, w/8, h/8);
g.setFill(Color.BLACK); // Text
g.fillText("Tick: "+ tick, w/10,h/10);
}




JavaFXx

UZ vieme (quadterm?): pokraCovanie

kreslit’ do Canvas, vlozit' Canvas->Pane->Scene->Stage,
simulovat’ (Thread+Platform.runlater, Timeline, AnimationTimer) ,
chytat’ ActionEvent, KeyEvent a MouseEvent,

a ze uhol dopadu sa rovna uhlu odrazu ©

Dnes:

e rozne sposoby navrhu jednoduchej (pravouhlej) hry,
e aspekt Skalovatelnosti,

e perzistencia,

o priklady ex-skuskovych prikladov

Zdroj a literatura:
 Introduction to Java Programming, !!!!Tenth Edition

CviCenia: jednoduché aplikacie s GUI:
e euro-kalkulacka,
e |ogicke hry: hrals, pexeso, ...



Hracia plocha

hracia plocha je Casto Sachovnica roznych rozmerov. Ako ju implementujeme:

1.  jeden vel'ky canvas v Pane-li:
o musime riesit’ transformaciu pixelovych suradnic do suradnic hracej plochy:

| [event.getX(),event.getY()]->[1,1]

/

o a naopak, v metdde paintMo6jCanvas/paintMojComponent [i,j] -> [pixelX, pixelY]
2.  grid canvasov/Pane-lov:

° kazdy canvas/panel ma svoje suradnice od [0,0] —— |

0 kazdy canvas/panel ma svoj mouse event handler

o kazdy canvas panel ma svoju metddu paint/paintMojCanvas

o velkost’ gridu upravime podl'a vel'kosti obrazkov,
resp. velkost’ obrazku upravime podla vel'kosti panelu

3.  grid buttonov/Button-ov, Button m6ze mat’ obrazok ako ikonu
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class Piskyground extends Canvas { oné o
Image imageO = new Image(“file:o.gif"); // éitanie obrdzku X[O] X

Image imageX = new Image("file:x.gif");
double cellSize = 2+Math.max( // 2+ znamend dva pixle pre ordmovanie obrdzku
Math.max(imageX.getWidth(), imageO.getWidth()), // zoberieme najvdcst

Math.max(imageX.getHeight(), 1imageO.getHeight())); // z rozmerov obrdzkov

public Piskyground() {

setWidth(SIZE * cellSize); // velkost hracej plochy

setHeight(SIZE * cellSize);

setOnMouseClicked(event -> { // mouse event handler pre celu plochu
int col = getCol(event.getX()); // transformdcia z pixlov na riadoR
int row = getRow(event.getY()); // stlpec

if (ps.playground[col][row] != @) return; // Logika hry:niekto tam uz...
ps.playground[col][row]=(ps.nextPlayerIsX) ? 1 : -1; // kRto je na tahu

paintCell(col, row); // preRresli Len RLiRnuté policko
ps.nextPlayerIsX = !ps.nextPlayerlIsX; // // Logika hry:dalst na tahu
})s

} Subor: PiskvorkyCanvas.java
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class Piskyground extends Canvas { oiog x|
X _lof [o]
. . . . . . . X[O] X
public void paintCell(int col, int row) { // kreslenie policka
double px = getPixelX(col); // transformdcia row, col
double py = getPixelY(row); // na pixlové siuradnice px, py
GraphicsContext gc = getGraphicsContext2D(); // do gc Rreslime
gc.strokeRect(px, py, cellSize, cellSize); // Rresli rdmceR SirkRy 1px
if (ps.playground[col][row] == 1) gc.drawImage(imageX, px + 1, py + 1);
else
if (ps.playground[col][row] == -1) gc.drawImage(imageO, px + 1, py + 1);

}

Napriek tomu, ze transformacie row, col do pixelovych suradnic su ¢asto jednoduché linearne
transformacie (*/ nieCo, +- nie€o), doprajte si tu abstrakciu a vytiahnite ich do extra metdod !!!
private int getRow/Col(double pixel) {
return (int)(pixel/cellSize);
}
private double getPixelX/Y(int i) {
return i*cellSize;

¥

Subor: PiskvorkyCanvas.java




2.Riesenie GridPane/Button ..::-

X 0| x

Aby ste vedeli ulozit a naCitat’ konfiguraciu hry, reprezentujte ju
extra triedou, ktora je serializovatelna
class PiskyState implements Serializable {
public int[][] playground = new int[SIZE][SIZE];
public boolean nextPlayerIsX = false; // na tahu
public long elapsedTime = 0; // €as...
// dalsie veci, co prestavuju Ronfigurdciu

¥

class Piskyground extends GridPane {
public Piskyground() {
for (int 1 = @; i < SIZE; 1i++)
for (int j = @; j < SIZE; j++)
add(new PiskyCell(i, j), i, j); // pridaj vsetRy policka
b}

Vyhody:
* nepotrebujeme transformacie pixel<->cell,
 nikdy si nepomylite riadok, stipec, lebo kazdé policko ma svéj lokalny event-handler,

« pomerne lahké rieSenie, ak to grafika ulohy dovoli ) . . .
Subor: PiskvorkyGridButton.java




2.RieSenie

X O X

GridPane/Button o

class PiskyCell extends Button { setPrefSize(50, 50);
int i, j; // policko si pamdtd svoje siuradnice 0B Py cez crarancrouton AT
public PiskyCell(int i, int j) {

this.i = i; this.j = j; // odtialto ... x 2
setPrefSize(50, 50); // vyexperimentovand velkost O
setOnAction(event -> { X
if (ps.playground[i][j] !'= @) return;
if (ps.nextPlayerIsX) { %]
ps.playground[i][]j] = 1; // button.setGraphic setPrefSize(40, 40);
setGraphic(new ImageView(new Image("file:x.gi-F"))) =3
} else { ©

ps.playground[i][j] = -1; // ImageView, nie Image oll[x]
setGraphic(new ImageView(new Image("file:o.gif")))

}
ps.nextPlayerIsX = !ps.nextPlayerlIsX;

})s @ %
} +  Nevyhody:

//setPrefSize(.., ..)

srenderovanie gridu nemate uplne pod kontrolou
*nevieme sa zbavit Skaredého lemu okolo obrazka subor: PiskvorkyGridButton.java
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3.Riesenie Grid/Canvas

class PiskyCell extends Canvas {
int i, j; // rovnako, policko si pamdtd svoje suradnice
Image imageO = new Image("file:o.gif");
Image imageX = new Image(“"file:x.gif");
double cellSize = 2 + // velkost bunRy aj s ordmovanim
Math.max(Math.max(imageX.getWidth(), imageO.getWidth()),
Math.max(imageX.getHeight(), imageO.getHeight()));

X|X|0
0[X|0|X

public PiskyCell(int i, int j) {

this.i = i; this.j = j;

setWidth(cellSize); setHeight(cellSize); // nastav velkost bunRy

setOnMouseClicked(event -> {
if (ps.playground[i][j] != @) return; // ,,Logika® hry
ps.playground[i][j] = (ps.nextPlayerIsX)?1:-1;
paintCell(); // treba ju prekreslit po zmene stavu
ps.nextPlayerIsX = Ips.nextPlayerlIsX;

1)
}

Subor: PiskvorkyGridCanvas.java
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3.Riesenie Grid/Canvas

class PiskyCell extends Canvas {

public void paintCell() { // preRreslenie policka
GraphicsContext gc = getGraphicsContext2D();
gc.strokeRect (0, 0, getWidth(), getHeight()); // rdmcek
if (ps.playground[i][j] == 1) gc.drawImage(imageX, 1, 1); // obrdzok x,o
else if (ps.playground[i][j] == -1) gc.drawImage(imageO, 1,1);
Pl

X|X|0
0[X|0|X

Vo vSetkych troch rieSenia sme pouzili vnorene triedy

public class PiskvorkyGridCanvas extends Application {

PiskyState ps = new PiskyState(); // Ronfigurdcia hry, vidia vsSetci
public void start(Stage primaryStage) { ... }
public static void main(String[] args) { ... }
class Piskyground extends GridPane { ... } // vytvortil Ronfigurdciu
class PiskyCell extends Canvas { ... } // Rresl1 z Ronfigurdcie
public PiskyCell(int i, int j) { ... }
} // aRurdt PiskyState nie je vnorend, preco ?

public class PiskyState implements Serializable { ... }

Subor: PiskvorkyGridCanvas.java
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https://en.wikipedia.org/wiki/Conway's Game of Life




Life is Turing Complete

Paul Rendell

-Machine-Life.pdf




