Grafik:

Att "rita” egna komponenter




Intro 1; Rita

Allt pa skarmen ritas som pixlar
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gors till pixlar,
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Rundade horn



Intro 2: Egna komponenter
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Detta behovs ocksa for att skapa egna komponenter

[ Clock [R5

Genomgaende exempel: Analog klocka

= public class ClockComponent
extends JComponent{ ... }

= Bakgrund, cirklar, tre visare

Projekt: Ofta spel

= Ofta egen komponent for spel-GUI, plus standardkomponenter (menyer osv)
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Egna komponenter

och paintComponent()
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Rita 1: Egen komponent

Komponenter: Subklasser till JComponent

[ [&] Clock E=REER)

public class ClockComponent extends JComponent {
// Which time should be shown?
private LocalTime time;

// Construct a clock component
public ClockComponent(LocalTime time) {
this.time = time; I

} |

JComponent

| t |

JTextComponent JButton ClockComponent




Rita 2: Callback-metod

Liknar ActionListeners:
Vi implementerar en callback-metod (i ett objekt)
Swing anropar metoden vid behov - fran hindelsehanteringstraden

\;)
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ActionListener JComponent
actionPerformed() paintComponent()

A s
| : |

=== S N E—

L |

BoldListener ItalicsListener ClockComponent JButton
actionPerformed() actionPerformed() paintComponent() paintComponent()

Skillnad: Metoden implementeras direkt i komponentklassen
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Rita 3: paintComponent()

Swings handelsehanteringstrad anropar paintComponent()
for att rita upp komponentens innehall...

Komponenten definierar hur den ska ritas

public class ClockComponent extends JComponent {
private LocalTime time;

Swing ger oss ett

public void paintComponent(Graphics g) { Graphics-objekt

// How should this component look?

g.drawOval(... coordinates for circle ...);

g.drawLine(... coordinates for hours ...);

g.drawlLine(... coordinates for minutes ...);

g.drawlLine(... coordinates for seconds ...);
} // Details to follow!

som kan rita pa
denna komponent

(£ Clack =S

}




Rita 4: Swing anropar paintComponent()

Sa Swing (inte vi!) anropar paintComponent():

Den forsta gangen fonstret visas
I L=

Nar komponenten visas igen efter att ha varit overtackt

-
lculator | = &J
i elp
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Rita 5: Vi anropar repaint()

Om vi vill uppdatera innehallet:
Vi ber Swing att anropa paintComponent() at oss

public class TextLabel extends JComponent {
public void setText(String text) {
this.text = text; Min etikett andrades =

this.repaint(); be Swing att mala om mig

}
}

public class GameMechanics {
private GameComponent gameComponent;

private void stepGameForward() { Nar vi vill stega framat:
movePlayers();

checkCollisions();
gameComponent.repaint();

be Swing att mala om

spelkomponenten

Liagger en begaran om omritning i "att-gora'-listan

Hanteras nar det finns tid
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Rita 6: Hur stor dr jag ?

Layouthanteraren kan bestamma komponentens storlek

Komponenten fragar: "Hur stor ar jag?"

public class ClockComponent extends JComponent {
private LocalTime time;

public void paintComponent(Graphics g) {
int myWidth = this.getWidth();
int myHeight = this.getHeight();
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Grafik 1: Graphics-klassen

Graphics: Begransad repertoar, en metod per "form” Graphics
B! ShapeDemo HE A
dravline drawmR ect draniGDRect dramRBoundRect drawCwval drawnfr drawP alygon
drawF olyline fillRect fill2Z0:Rect fillRoundRect  fillOwal fillArc fillFolygan

public class ClockComponent extends JComponent {
public void paintComponent(Graphics g) {

g.drawQOval(... coordinates for circle ...);
g.drawLine(... coordinates for hours ...);

}
}



Grafik 2: java.awt.Graphics2D

a
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Nyare subklass Graphics2D: Godtyckliga former Graphics
Skapa ett Shape-objekt, och anropa: n
" gz-d.raW(ShaPe ) For Llnt som implementerar Graphics2D
* g2 fill(Shapes) granssnittet Shape,

aven egna former!

Likheter med Pythons grafikpaket — och olikheter

r = Rectangle(Point(20,20),Point(100,60)) Formen ritar ut sig sjalv

r.draw(win)

public void paintComponent(Graphics g) { Graphics-objektet ritar formen
Graphics2D g2 = (Graphics2D) g;

Shape r = new Rectangle?2D.Float(20, 20, 80, 40);
g2 fill(r);
}




Grafik 3: Exempel
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Rita med Graphics2D Graphics

T

Graphics2D

public class ClockComponent extends JComponent {
public void paintComponent(Graphics g) {

Bakatkompatibilitet:

Parameter av typ Graphics...

Graphics2D g2 = (Graphics2D) g; Det verkliga vdrdet ar Graphics2D,

jag lovar!

Skapa ett Shape
(parametrar av dubbel precision)

Shape myCircle = new Ellipse2D.Double(
center.x - radius, center.y - radius,
2 * radius, 2 * radius);
g2 draw(myCircle);
}
}




Grafik 4: Fordefinierade former
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Fordefinierade former:

Re Ctang162 D, ) width () width ﬂ;m
RoundRectangle2D (| (Y )
height height
Rectangle?2D.Float och
RectangleZD.Double, etc. Rectangle2D RoundRectangle2D

(x,y) (x,¥) width

Arc2D,
. . angleExt
Elllpsez D height anglestart
Ellipse2D Arc2D
Line2D, ot y1)
(x1, y1) (%2, y2)
QuadCurve2D,
CubicCurve2D
4 QuadCurve2D

Line2D (x2,y2) (etrix, ctrly)
Area,
GeneralPath R

M
(x1,y1)
(x2,y2)

CubicCurve2D
{ctrix1, ctrix2)



Grafik 6; Text
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For att rita text: Font.PLAIN
Vilj en font (java.awt.Font) Font.BOLD
Font.ITALIC

= Plus stil och punktstorlek Font.BOLD + Font.ITALIC

= Font myFont = new Font("Arial", Font.BOLD, 12);
g2 .setFont(myFont);

Anvand garna logiska" fontnamn

= Dialog, DialogInput

= Serif, SansSerif =>» mappas till: Times, Arial? Palatino, Helvetica?
= Monospaced, Symbol

. . ascent ascender height
Anvand drawString() a0 height o
= intx=100; mean line median

int y = 100; // For the baseline! -

g2 .drawString(“Hello World”, %, y)

x-height

baseline

Y descent descender height

Fontinformation: myFont.getLineMetrics(...)
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Exempel 1: Klockkomponent

Klockkomponent:

class ClockComponent extends JComponent {
private LocalTime time;

public ClockComponent(LocalTime time) {
this.time = time;

}

public LocalTime getTime() {
return time;

}

public void setTime(LocalTime time) {
this.time = time;

}



Exempel 2: Klockkomponent

@

public void paintComponent(Graphics g) { Hur hog och bred ar jag, klockan,

Graphics2D g2 = (Graphics2D) g; pa skarmen?"
Point center = new Point(getWidth() / 2, getHeight() / 2);

// Fill most of the current size, but leave some margins

int radius = (int) (0.45 * Math.min(getWidth(), getHeight()));

// Paint the circle representing the clock
g2 .draw(new Ellipse2D.Double(center.x - radius, center.y - radius, 2 * radius, 2 * radius));

final double m = Math.PI;

drawHand(g2, center, 2 * 1 * (time.getHour() / 12.0),  radius * 2/ 3);
drawHand(g2, center, 2 * 11 * (time.getMinute() / 60.0), radius * 9/ 10);
drawHand(g2, center, 2 * 11 * (time.getSecond() / 60.0), radius *9/10);

}

private void drawHand(Graphics2D g2, Point center, double angle, int radius) {
g2.drawLine(center.x, center.y,
(int) (center.x + radius * Math.sin(angle)),
(int) (center.y - radius * Math.cos(angle)));
// Or: g2.draw(new Line2D.Float(center.x, center.y, ..., ...));

}

jonkv@ida
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Exempel 3: Anvdnda klockkomponent

public class Clock {
private JFrame frame;
private ClockComponent clock;

public Clock() {

clock = new ClockComponent(LocalTime.now());

frame = new JFrame("Clock"); _.| Clock
frame.setLayout(new BorderLayout());
frame.add(clock, BorderLayout.CENTER);
frame.setSize(320, 320);
frame.setVisible(true);

}
public static void main(String]] )
new Clock();
} * Defaultfarg
} * Tunna linjer

= "Hackiga" linjer




Rita med olika stilar




Stilar 1: | Graphics-objektet
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Pythons grafikpaket: Stilar ar del av formen

r = Rectangle(Point(20,20),Point(100,60))
r.setFill('green’)

r.draw(win)

Java: Satt stilen i Graphics-objektet

Galler for allt som malas darefter

public void paintComponent(Graphics g) {
Graphics2D g2 = (Graphics2D) g;
g2.setColor(...);
g2 .setStroke(new BasicStroke(3.5f)); // Pennans tjocklek, default 1
g2 fill(new Rectangle2D.Float(20, 20, 80, 40));

}



3
NY
jonkv@ida

Stilar 2: Farger

Farger och fyllmonster implementerar Paint: setPaint(...)

Color: Solid farg
= Statiska falt for nagra standardfarger: Color.RED, Color.GREEN, Color.BLACK, ...

|£: | Standard Colors = |3l | 22X

DARK_GRAY

= Color cyanl = new Color(0.0, 1.0, 1.0); // Between 0.0 and 1.0
Color cyan2 = new Color(0, 255, 255); // Between 0 and 255

GradientPaint anger en gradient mellan tva farger:

P1
white

GradientPaint




En modifierad klocka

NY
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public void paintComponent(Graphics g) {

Kantutjamning pa

g2.setRenderingHint(RenderingHints. KEY_ANTIALIASING,

RenderingHints.VALUE_ANTIALIAS ON);
gz'SEtCOIOT(COIOY-GREEN)? > Gron cirkel, tjockare penna
g2.setStroke(new BasicStroke(3.0f));

g2 .draw(new Ellipse2D.Double(center.x - radius, center.y - radius, 2*radius, 2*radius));

drawHand(g2, radius * 0.08f, center, 2 * 1 * (time.getHour() / 12.0), radius * 2 / 3);
drawHand(g2, radius * 0.04f, center, 2 * 11 * (time.getMinute() / 60.0), radius * 9 / 10);
drawHand(g2, radius * 0.02f, center, 2 * 11 * (time.getSecond() / 60.0), radius * 9 / 10);

private void drawHand(Graphics2D g2, Theat width, Point center,
double angle, intrdius) {
g2.setColor(Color.BLACK);
g2 setStroke(new BasicStroke(width));

Ange linjetjocklek
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En modifierad klocka (2)

Resultat:

<) Clock

| £ Clock




Regelbundna uppdateringar




Regelbundna uppdateringar 1

An sa lange star klockan stilla — aven om den ritas om
For att uppdatera regelbundet: Skapa uppdateringslyssnare \

clock = new ClockComponent(LocalTime.now());

final ActionListener = new ActionListener() {
public void actionPerformed(ActionEvent ) {
clock.setTime(LocalTime.now());
clock.repaint();

Eller uppdatera ett helt

speltillstand: Flytta spelare
) ett steg, testa kollisioner; ...

5

clockTimer = new javax.swing. Timer(500 ; );

clockTimer.setCoalesce(true);
clockTimer.start();
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Regelbundna uppdateringar 2

importj .swing.Timer; :
pOrt javax.swing. L 1mer; Olika paket har klasser med samma namn!

public class Clock02 {
private JFrame frame;
private ClockComponent clock; javax.swing. Timer = anviander Swings
private Timer clockTimer; hindelsehanteringstrad (viktigt i GUI)!

public Clock02() {
clock = new ClockComponent(LocalTime.now());
frame = new JFrame("Clock");
frame.setLayout(new BorderLayout());
frame.add(clock, BorderLayout.CENTER);
frame.setSize(320, 320);
frame.setVisible(true);

final ActionListener = new ActionListener() {
public void actionPerformed(ActionEvent ) {
clock.setTime(LocalTime.now());
clock.repaint();
}
};
clockTimer = new Timer(500 , );

clockTimer.setCoalesce(true);
clockTimer.start();
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Regelbundna uppdateringar 3

import javax.swing.Timer;
public class Clock02 {
private JFrame frame;
private ClockComponent clock;
private Timer clockTimer;
public Clock02() {
clock = new ClockComponent(LocalTime.now());
frame = new JFrame("Clock");
frame.setLayout(new BorderLayout());
frame.add(clock, BorderLayout.CENTER);
frame.setSize(320, 320);
frame.setVisible(true);

final ActionListener = 6V erkurs:
clock.setTime(LocalTime.now()); : .
clock repaint(): Enklare med lambdafunktion

5

clockTimer = new Timer(500 , );

clockTimer.setCoalesce(true);
clockTimer.start();

}



Mer under “vanliga losningar”
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NETSRY [

Gora nagot med strangar
Gora nagot med listor
Skapa en mappning, som dict

Skapa menyer

Fraga anvandaren nagot
Reagera pa tangenttryckningar
Sténga ett fonster

Rita ut en bitmap-bild
Mala med texturer

Mala genomskinligt
Mala med kantutjamning
Hitta typsnitt

Upptacka kollisioner pa skarmen

Spela upp ett ljud

Spara eller skicka hela objekt

tasks,/#images EJ 140 c Search + @ 3
Rita ut en bitmap-bild

Java har flera olika satt att hantera bitmapbilder (JPEG, PNG med mera), beroende pa hur avancerad
funktionalitet man behover.

N&r Java introducerades, i mitten av 90-talet, fanns klassen java.awt.Image . Det finns numera ocksa
varianter som BufferedImage som later oss manipulera bilder i minnet. Men Image anpassades till
anvandning i applets, Java-program som kor pa websidor, och till datidens langsamma uppkopplingar. Darfor
kan den lasa in en bildfil fran natet, och den laser alltid asynkront och inkrementellt sa man kan rita ut den del
som har kommit fram hittills. Det gor ocksa att de har klasserna ar lite komplicerade att anvanda.

Istallet fokuserar vi pa javax.swing.ImageIcon, som implementerar Icon -granssnittet. Den ar enklare att
hantera och klarar allt man behover for typiska kursprojekt. En Imagelcon kan lasas in fran minnet, fran disk
eller via HTTP nar man anger en URL:

new ImageIcon(byte[] data)
new ImageIcon(String filename)
new ImageIcon(URL Tocation)

Anvandbara metoder inkluderar:

int getIconHeight()
int getIconWidth()
void paintIcon(Component c, Graphics g, int x, int y)

Vi borjar med ett enkelt exempel. Notera att en bild lases in en gang for alla, och en pekare lagras i ett falt i
klassen. Vi vill ju inte ldsa in bilden varje gang den ska ritas ut! | paintComponent() valjer vi att sla pa
antialiasing och sedan rita ut bilden pa position (50,50). Resten av koden, i main(), ppnar helt enkelt ett fonster
och lagger in en IconPainter01-komponent dar.



