


Prenled

* obsluha udalosti a vykreslovani GUI
- jedno vlakno (event-dispatching thread)
— zajistuje postupné obsluhovani udalosti
* kazda udalost se obslouzi az po skoncCeni predchozi
obsluhy
* udalosti neprerusuji vykreslovani
* SwingUotilities.invokelLater(Runnable doRun)
* SwingUltilities.invokeAndWait(Runnable doRun)

* SwingUltilities.isEventDispatchingThread()

- test, zda aktualni vlakno je event-dispatching thread
obsluha udalosti

— nesmi trvat dlouho!

- pokud trva dlouho — do zvlastniho viakna




swingWorker<T, V>

 trida pro obsluhu dlouhotrvajicich udalosti

e soucast JDK az od verze 6
— pro starsi JDK nutno stahnout

* abstraktni trida
- nutno naimplementovat metodu
protected abstract T dolnBackground()
* provede dlouhotrvajici Cinnost
- metoda execute() spusti nove vlakno provede v ném
metodu dolnBackground()



QYY1 ol Sy ~
swingWorker<T, V>
public void actionPerformed (ActionEvent e) {

final SwingWorker<Object, Object> worker =
new SwingWorker<Object, Object> () {
public Object doInBackground()

return someValue;

}
s

worker.execute () ;

)
* dolnBackground() vraci hodnotu
- |ze ji ziskat metodou get()
* pokud cinnost neskoncila, volani se zablokuje
* metoda done()
- volana po skoncCeni dolnBackground()
— provede se ve vlaknu obsluhujicim GUI (!)



swingWorker<T, V>

* typove parametry
- T
* typ navratove hodnota z workeru
-V
* typ pro predavani dat z workeru béhem vypoctu
- Intermediate results (prabézné vysledky)
* protected void publish(V... chunks)

- ,;odesila“ data
- vola se z doInBackground()

* protected void process(List<V> chunks)
— zpracovava predana data
— urcena k preimplementovani v potomku
- vola se ve vlaknu obsluhujicim GUI (1)

e stav wokeru

- public SwingWorker.StateValue getState()
* hodnoty PENDING, STARTED, DONE



swingWorker<T, V>

e aktualni postup vypoctu
- int getProgress()
— void setProgress(int progress)
* nenastavuje se automaticky

* nutno rucne volat z doinBackground()
— ale neni to nutné

* addPropertyChangelListener(PropertyChangelListener
listener)
- listener pro zmenu stavu a postupu vypoctu
e zruseni background workeru

- metoda cancel()
* dolnBackground() musi spolupracovat pomoci metody
isCancel();



oswing Timer

trida javax.swing.Timer
- Vykonani Cinnosti pozdgji, opakovanée
casovac pro pouziti s GUI
- vhodné pouzit, pokud naplanovana Cinnost obsluhuje
GUI — existuje primo vyhrazene Timer viakno, ktere
kooperuje s event-dispatch viaknem
- "normalni” Timer by se nemel pouzivat pro obsluhu
GUI
vytvoreni
- Timer(int delay, ActionListener listener)
Action listener provede Cinnost ve viaknu
obsluhujicim GUI (1)
metody
- start(), stop()
- setRepeats(boolean b) — implicitné true






Prenled

* u GUI komponenty predefinovat metodu
public void paintComponent (java.awt.Graphics qg)

e Graphics
— poskytuje metody pro kresleni
- obvykle instance potomka Graphics2D

class MyPanel extends JPanel ({

public void paintComponent (Graphics g) {
super .paintComponent (g) ;
g.drawString("This is my custom Panel!",10,20);

}
}



Prenled

* |ze predefinovat u jakékoliv komponenty
- obvykle se pouziva JPanel
* napr. pro vytvareni her
- |ze i1 ostatni komponenty
e napr. tlaCitka apod.

- |lze dedit i primo od JComponent

« metoda paintComponent () se vola automaticky,
kdyz je potreba

* explicitne lze pozadat o prekresleni zavolanim
metody repaint ()
- nezavola paintComponent () pfimo, ale

- da fronty udalosti pozadavek na prekresleni
* pri vice pozadavcich za sebou se prekresli jen jednou



Prenled

* repaint() existuje v nekolika verzich
- bez parametru
* prekresleni cele komponenty
— S parametry
 prekresleni jen daneho obdeélniku
e ,odbocka”
- mechanizmus vykreslovani prevzat (a upraven) z AWT
- v AWT - vlastni vykreslovani pres metody paint() a
update()
 defaultni implementace — update() vola paint()
- ve Swingu — z paint() se zavola paintComponent()

* a jeste metody paintBorder() a paintChildren()
- ty ale neni obvykle potfeba predefinovat






Prenled

» zakladni trida (jeste z AWT)
java.awt.Image
» predpoklad (z dob JDK 1.0) — obrazky se stahuji po
siti
e ziskani obrazku
— applet
* metoda getimage()
- aplikace
* Toolkit.getDefaultToolkit().getimage()
* vykresleni
- g.drawlmage() // Graphics g;

* podpora GIF, PNG, JPG



Priklacl

import javax.swing.”;
import java.awt.”;
public class Showlmage extends JApplet {
private Image im;
public void init() {
im = getimage( getDocumentBase(), "ball.gif");
}
public void paint(Graphics g) {
g.drawlmage(im, 0, 0, this);
}
}

e problem
- getlmage() obrazek nenatahuje, pouze alokuje pamet
— obrazek natahuje az drawlmage() v prubéhu
vykreslovani



VyKreslovani

Graphics.drawlmage(lmage img, int x, int y,
ImageObserver observer)

- ImageObserver
* monitoruje nahravani obrazku

* opakovane se vola imageUpdate()
— implicitni chovani je zavolani repaint()
* JApplet i JFrame implementuji ImageObserver

e MediaTracker trida
- prednatazeni” obrazku

public void init() {
im = getlmage(getDocumentBase(), "ball.gif");
MediaTracker tracker = new MediaTracker(this);
tracker.addImage(im, 0);
try {
tracker.waitForlD(0);
} catch (InterruptedException e) {
System.out.printin("Download Error");

}
1



Irnagelcon

 kombinace Image a ImageTracker
iIm = new Imagelcon( getDocumentBase()+"ball.gif").getimage();

* |ze pouzit pro jakekoliv obrazky

- ne nutne jen ikony (malé obrazky)

* typicke pouziti v aplikacich
im = new Imagelcon( getClass().getResource("ball.gif") ).getlmage();



Java 2D AP

e pridano v pozdejsich verzich
* rozsireni grafickych operaci
e zakladni trida
java.awt.Graphics2D
- potomek java.awt.Graphics
- metoda paintComponent() ma stale parametr ,jen”
typu Graphics
=> musi se explicitne pretypovat
* |ze v podstate vzdy

— u aktivniho vykreslovani (viz dale ve slidech)

* navratovou hodnotu getGraphics() také pretypovat na
Graphics2D

— poskytuje vice operaci nez Graphics
- |lépe se pouziva



SuUffaredlrmage

* potomek Image
- baliCek java.awt.image
e snadny pristup k datum obrazku
* automaticky se prevadeji na managed image, ktere
umoznuji pouzivat HW akceleraci
* nahravani pomoci
javax.imageio.lmagelO.read()
- melo by byt rychlejSi nez Imagelcon
* operace nad Bufferedlmage
- tridy implementujici java.awt.image.BufferedlmageOp

- ruzné transformace
* AffineTransformQOp, ColorConvertOp,...






Praenled

* priklady prevzaty z knihy
A. Dawison: Killer Game Programming in Java
— kniha volne ke stazeni na
http://fivedots.coe.psu.ac.th/~ad/jg/

* neni to finalni verze knihy
* jsou zde ale i nektere kapitoly navic

— kniha existuje i v Ceskem prekladu
* Programovani dokonalych her v Jave
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Priglac 112

public class GamePanel extends JPanel implements Runnable {
private static final int PWIDTH = 500;
private static final int PHEIGHT = 400;
private Thread animator;
private boolean running = false;
private boolean gameOver = false;

publi.c GamePanel() {
setBackground(Color.white);
setPreferredSize( new Dimension(PWIDTH, PHEIGHT));

}
public void addNotify() {

super.addNotify();
startGame();
}
private void startGame() {
if (animator == null || 'running) {
animator = new Thread(this);
animator.start();

}
1



Priglac 7 212

'b.ublic void stopGame() { running = false; }

public void run() {
running = true;
while(running) {
gameUpdate();
gameRender();
repaint();
try {
Thread.sleep(20);
} catch(InterruptedException ex) {}
}
System.exit(0);
}
private void gameUpdate() {
if (lgameOver)



Prixlac VyKreslovani

pouziti ,double buffering"
— kresleni do bufferu mimo obrazovku
- prekopirovani bufferu naraz na obrazovku

private Graphics dbg;
private Image dblmage = null;

private void gameRender() {
if (dblmage == null){
dblmage = createlmage(PWIDTH, PHEIGHT);
if (dblmage == null) { P
System.out.printin("dblmage is null"); ( \

return; ' if (gameOver)
} else | gameOverMessage(dbg);
dbg = dblmage.getGraphics(); } // end of gameRender()
} private void

dbg.§etCoIor(CoIor.white); | gameOverMessage(Graphics g) {
dbg.fillRect (0, 0, PWIDTH, PHEIGHT), g.drawString(msg, X, y):

AR




Prixlac VyKreslovani

e prekopirovani bufferu v paintComponent()

public void paintComponent(Graphics g) {
super.paintComponent(g);
if (dblmage != null) {
g.drawlmage(dblmage, 0, 0, null);

}
}



Priklacd

* pridani reakce na vstup od uzivatele

public GamePanel() {
setBackground(Color.white);

setPreferredSize( new Dimension(PWIDTH, PHEIGHT));

setFocusable(true);
requestFocus();
readyForTermination();

éadMouseListener( new MouseAdapter() {
public void mousePressed(MouseEvent e) {
testPress(e.getX(), e.getY()); }
)k

}

@
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Priglac \/

private void readyForTermination() {
addKeyListener( new KeyAdapter() {
public void keyPressed(KeyEvent e) {
int keyCode = e.getKeyCode();
if (keyCode == KeyEvent.VK_ESCAPE) ||
(keyCode == KeyEvent.VK_Q) ||
(keyCode == KeyEvent.VK_END) ||
((keyCode == KeyEvent.VK C) && e.isControlDown()) ) {
running = false;

}
}
1;
}

private void testPress(int x, int y) {
if (lgameOver) {

.
}

¢
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Priglac ] Proolemy

e promenné running a gameOver by mely byt
volatile
- v aplikaci je vice vlaken, kazdé muze mit lokalni kopii
proménnych (kvuli rychlosti)
- pokud budou volatile, nebudou v lokalni kopii
 repaint () je pouze pozadavek na prekresleni
- nelze zajistit kdy se provede ani zjistit jak dlouho trva
- nelze odhadnout, jak dlouhy Cas dat do sleep ()
- sleep je nutny

* uvolnéni procesoru
e muze se provést repaint ()



Priglacl 2

* aktivni vykreslovani

public void run() { private \_/oid paintScreen() {
running = true; Graphics g;
while(running) { try{ |
gameUpdate(); g = this.getGraphics();
gameRender(); if ((g I= nU”) && (dblmage I= nU”))
paintScreen(); g.drawlmage(dblmage, 0, 0, null);
try { g.dispose();
Thread.sleep(20); Toolkit.getDefaultToolkit().sync();
} catch(InterruptedException ex){}  } catch (Exception e) {
) System.out.
System.exit(0); printin("Graphics context error: " + e);
} }
}




Priklac] 3

* vykreslovani je plné pod kontrolou
=> |ze merit, jak dlouho trva

=> |ze nastavit Cas do sleep() podle pozadovanych
FPS

public void run() {

long beforeTime, timeDiff, sleepTime;

beforeTime = System.currentTimeMillis();

running = true;

while(running) {
gameUpdate();
gameRender();
paintScreen();

‘ timeDiff = System.currentTimeMillis() - beforeTime;
sleepTime = period - timeDIiff;
if (sleepTime <= 0)
sleepTime = 5;
try {
Thread.sleep(sleepTime);
} catch(InterruptedException ex){}
beforeTime = System.currentTimeMillis();

}
System.exit(0);

}




Priklac] 3

e proméenné period obsahuje pozadované FPS v
milisekundach
- pr. FPS 100
1000/100 =10 ms

* mozne problémy
— nepresnost casovace
— ruzna presnost na ruznych systémech
* |épe pouzit
System.nanoTime()
* dalsi moznosti vylepseni
— pocitat nepresnosti Casovace
— oddelit periodu vykreslovani a aktualizace hry



rull-Screen =xclusive Mocdse

e od JDK 1.4
e pristup primo do video pameti
— obchazi vetSinu Swingu a AWT
 trida Volatilelmage
— akcelerovane obrazky
— obvykle neni potreba pouzivat primo
e Swing je pouzije pokud to Ize



rullsScraan =xclusive Mocde

private GraphicsDevice gd;
private Graphics gScr;
private BufferStrategy bufferStrategy;

private void initFullScreen() {

GraphicsEnvironment ge =
GraphicsEnvironment.getLocalGraphicsEnvironment();

gd = ge.getDefaultScreenDevice();

setUndecorated(true);

setlgnoreRepaint(true);

setResizable(false);

if (gd.isFullScreenSupported()) {
System.out.printin("Full-screen exclusive mode not supported");
System.exit(0);

}

gd.setFullScreenWindow(this);

// setDisplayMode(800, 600, 8);

// setDisplayMode(1280, 1024, 32);

}



rullsScraan =xclusive Mocde

* page flipping
- vykreslovani do vice buffert
— nekopiruji se jako u double bufferingu
- pouze se ,prehazuje” ukazatel ve video RAM, co se
ma zobrazit

e nastaveni poctu bufferu

try {
EventQueue.invokeAndWait( new Runnable() {

public void run()
{ createBufferStrategy(NUM_BUFFERS); }
)k
} catch (Exception e) {
System.exit(0);
}

try {
Thread.sleep(500);

} catch(InterruptedException ex) {}
bufferStrategy = getBufferStrategy();



rullsScraan =xclusive Mocde

private void screenUpdate() {
try {
gScr = bufferStrategy.getDrawGraphics();
gameRender(gScr);
gScr.dispose();
iIf (bufferStrategy.contentsLost())
bufferStrategy.show();
else
System.out.printin("Contents Lost");
} catch (Exception e) {
e.printStackTrace();
running = false;

}

} private void gameRender(Graphics gScr) {
gScr.setColor(Color.white);
gScr.fillRect (0, 0, pWidth, pHeight);

}



rullsScraan =xclusive Mocde

e ukonceni

private void restoreScreen() {
Window w = gd.getFullScreenWindow();
if (w!=null)
w.dispose();
gd.setFullScreenWindow(null);

}



« JOGL
- http://jogamp.org/jogl/
— pouzivani OpenGL z Javy







java.awi.Deskiop

systemova integrace desktopovych aplikaci
static boolean isDesktopSupported()
- test zda je integrace k dispozici

static Desktop getDesktop ()

— vrati instanci
boolean isSupported (Desktop.Action
action)

- test, co je vSe je podporovano

— Desktop.Action

e enum



DesKiop.Action

APP_ABOUT

APP_EVENT FOREGROUND
APP_EVENT_HIDDEN
APP_EVENT REOPENED
APP_EVENT_SCREEN_SLEEP
APP_EVENT SYSTEM_SLEEP
APP_EVENT USER SESSION
APP_HELP VIEWER
APP_MENU BAR
APP_OPEN_FILE
APP_OPEN_URI
APP_PREFERENCES
APP_PRINT FILE
APP_QUIT_HANDLER
APP_QUIT_STRATEGY
APP_REQUEST FOREGROUND
APP_SUDDEN_TERMINATION

BROWSE
BROWSE_FILE DIR
EDIT

MAIL

MOVE_TO TRASH
OPEN

PRINT



java.awi.Deskiop

metody odpovidaji hodnotam na Desktop.Action

void browse (URI uri)
— otevre uri v defaultnim prohlizecCi
void edit (File file)
— otevre soubor v defaultnim editoru pro dany typ

souboru
void mail (URI mailtoURI)
- otevre defaultni mailovy klient
void open (File file)
— otevre soubor v defaultni aplikaci pro dany typ
void print(File file)
— tisk souboru



JavaLawi.sysiermTray

* reprezentuje systémovy ,tray”
* pIr.
TrayIcon trayIcon = null;

if (SystemTray.isSupported()) {
SystemTray tray = SystemTray.getSystemTray() ;

Image image =
ActionListener listener = new Actionlistener () {

public void actionPerformed (ActionEvent e) {

}
};
PopupMenu popup = new PopupMenu() ;

popup.add(...);
trayIcon = new TrayIcon(image, "Tray Demo", popup);

trayIcon.addActionListener (listener) ;
tray.add (trayIcon) ;



Java.awi.systermray

pravy stisk tlacitka na ikonu
— zobrazi menu
levy stisk
— generuje action event
jedna aplikace muze pridat libovolné mnozstvi ikon
metody
- static boolean isSupported()
- void add(TrayIcon icon)
- void remove (TraylIcon icon)

* odebere ikonu z traye
- pri ukonceni aplikace jsou ikony odebrany automaticky
- TrayIcon[] getTrayIcons|()

* vraci vSechny tray ikony aplikace





http://creativecommons.org/licenses/by-nc/4.0/
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