CMIS242 Slide Set: Java Graphics

Java Graphics

Exercisel5_14

Project-- 20%
Quirzes-- 10%

s»Drawing shapes in Java such as lines,
rectangles, 3-D rectangles, a bar chart,
or a clock utilize the Graphics class
¢Drawing Strings
¢Drawing Lines
¢Drawing Rectangles
¢Drawing Ovals
¢Drawing Arcs
¢Drawing Polygons
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+ paintComponent method used to draw graphics
¢ JPanel is canvas upon which you paint components

¢ paintComponent method utilized by Java Virtual
Machine to draw things on a component as needed

¢ JPanel class paintComponent method should never
be invoked directly in program, let JVM do it
¢ Subclass needs to be created to inherit JPanel
¢ Define a class that extends JPanel

& Override JPanel paintComponent method so it can
be utilized to specify what to draw

¢ paintComponent method is set to protected to
prevent user invocation
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import javax.swing.*; Graphics TestPaint Example

import java.awt.Graphics; _

public class TestPaint extends JFrame { (L2 Testpaint.. [l = ]
pUblic TeStPaint() { This is how you draw a circle

GraphicsPanel gpnMain = new GraphicsPanel();
add(new GraphicsPanel());

public static void main(String[] args) {
TestPaint fraMain = new TestPaint();
fraMain.setTitle("TestPaintComponent");
fraMain.setSize(200, 200);
fraMain.setLocationRelativeTo(null); // Center the frame
fraMain.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
fraMain.setVisible(true);

}

// Overriding the JPanel class paintComponent method
// requires creating new class and inherit JPanel
class GraphicsPanel extends JPanel {
// protected visibility to prevent user from invoking
protected void paintComponent(Graphics gfxDraw) {
// Call superclass paintComponent to clear canvas
super.paintComponent(gfxDraw);
gfxDraw.drawString("This is how you draw a circle", 10, 20);
gfxDraw.drawOval (40, 40, 100, 100);
gfxDraw.drawLine(90, 90, 125, 125);
gfxDraw.drawString("radius™, 80, 125);
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drawString(String s, int x, int y);

(0,0 (getWidth(), 0) (0,0

xy) ——y sisdisplay

O, getHe ght() (geeWidth(), getH eight())

drawOval(int x, int y, int w, int h);

%, y)

N

drawLine(int x1, int y1, int X2, int y2);

(O, getHeight())

(getWidth(), 0)

(Ly1

(x2,y2)

(getwidth(), getHe ght())
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java.awt.Graphics

You can draw
strings, lines,
rectangles,
ovals, arcs,
polygons, and

+setColor(color: Color): void

+setFont(font: Font): void

+drawString(s: String, x: int, y: int): void
+drawLine(x1: int, y1: int, X2: int, y2: int): voi
+drawRect(x: int, y: int, w: int, h: int): void

+illRect(x: int, y: int, w: int, h: int): void

+drawRoundRect(x: int, y: int, w:int, h:int, §
int, ah: int): void

+illRoundRect(x: int, y: int, w. int, h: int, aw:
int, ah: int): void

+draw3DRect(x: int, y: int, w: int, h: int, rais€}
boolean): void

1 +ill3DRect(x: int,y: int, w: int, h: int, raised:
p0|y| I nes’ boolean): void
usin g th e +drawOval(x: int, y: int, w: int, h: int): void
methods in +Hilloval(x: int, y: int, w: irt, h: int): void
th € Gra h ICS +drawArc(x: int, y: int, w int, h: int, startAngi
C | ass int, arcAngle: int): void

+HillArc(x: int, y: int, w. int, h: int, startAngle
int, arcAngle: int): void

+drawPolygon(xPoints: int[], yPoints: int[],
nPoints: int): void

+ill Polygon(xPoints: int[], yPoints: int],
nPoints: int): void

+drawPolygon(g: Polygon): void

+ill Polygon(g: Polygon): void

+drawPolyline(xPoints: int[], yPoints: int[],
nPoints: int): void

Sets anew color for subsequent drawings.

Sets anewfont for subsequent drwings.

Draws a string starting at point (x, y).
PDraws a line from (x1, y1) to (x2, y2).

Draws a rectangle with specified upper-left copant at (x,
y) and width w and height h.

Draws a filled rectangle with specified upper-ledrner point
at (x, y) and width w and height h.

Draws a round -comered rectangle with specifie dadth aw
and arc height ah.

Draws a filled round-comered rectangle with spedifarc
width aw and arc height ah.

BDraws a D rectangle raised above the surface or sunkliet
surface.

Draws a filled 3-D rectangle raised above the serfar sunk
irto the surface.

Draws an oval bounded by the rectangle specifiethby
parameters x, y, w, and h.

Draws a filled oval bounded by the rectangle spedilfy the
parameters x, y, w, and h.

P Draws an arc conceived as part of an oval boungedeb
rectangle specified by the parameters x, y, w,land

Draws a filled arc conceived as part of an ovaliutmd by the
rectangle specified by the parameters x, y, w,land

Draws a closed polygon defined byarrays of x and y
coordinates. Each pair of (x[i], y[i]) coordinatissa point.

Draws a filled polygon defined by arrays of x and y
coordinates. Each pair of (x[i], y[i]) coordinatiss point.

Draws a closed polygon defined by a Polygon object.
Draws a filled polygon defined by a Polygon object.

Draws a polyline defined by amays of x and y cinates.
Each pair of (X[i], y[i] coordinates is a point.
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drawRect(int x, int y, int w, int h);

Drawing Rectangles

(x,y)

fillRect(int x, int y, int w, int h);
(x,y)

x.y)

T

-

ah/2 \

drawRoundRect(int x, int y,
int w, int h, int aw, int ah);

fillRoundRect(int x, int y,
/ int w, int h, int aw, int ah);
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}

class PaintCanvas extends JPanel {
protected void paintComponent(Graphics gfxPaintColors) {

Stacking Order is Last On Top and Color and Font

import javax.swing.*; H

ot Javer g RUNNING as an ANRIGY [rwseewe ramsca- =1 o

public class PaintInColor extends JApplet { Applet
// Applet extends JApplet not JFrame and delete main()
public PaintInColor() {

Setting Colors is Easy

add(new PaintCanvas());

Change color or font

before you apply the
draw or fill methods!

super.paintComponent(gfxPaintColors);
// For color changes set before draw method

N N Applet started.
// Stacking order is Last draw on Top

setBackground(new Color(204, 255, 204)); // Change JPanel background color
gfxPaintColors.setColor(new Color( 255, 255, 153)); // Change brush color
gfxPaintColors.fillRect(0, 0, 600, 40);

gfxPaintColors.setColor(new Color( 153, @, 0)); // Change brush color
gfxPaintColors.setFont(new Font("Arial"”, Font.BOLD, 20)); // Change Font
gfxPaintColors.drawString("Setting Colors is Easy", 30, 30);
gfxPaintColors.setColor(Color.BLACK); // Change brush color
gfxPaintColors.drawRoundRect(10, 50, 240, 100, 30, 30);
gfxPaintColors.setColor(Color.DARK_GRAY); // Change brush color
gfxPaintColors.fillRoundRect(20, 60, 220, 80, 26, 26);
gfxPaintColors.setColor(new Color( 255, 220, 153)); // Change brush color
gfxPaintColors.setFont(new Font("Consolas", Font.BOLD, 14)); // Change Font
gfxPaintColors.drawString("“Change color or font", 40, 90);
gfxPaintColors.drawString("before you apply the", 40, 110);
gfxPaintColors.drawString("draw or fill methods!", 40, 130);
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Drawing Polylines and Polygons

int[] x = {40, 70, 60, 45, 20}
int[] y = {20, 40, 80, 45, 60}
g.drawPolyline(x,y, x.length);

int[] x = {40, 70, 60, 45, 20}
int[] y = {20, 40, 80, 45, 60}
g.drawPolygon(x, y, x.length);

(x[0], y[0])

(x[4], yl4])

x[1], y[1])
(x[3], ¥I3])

(x[2], y2])

(x[0], y[O])

(x[4], y[41)

(x[2], y2])

X[1], y[1])

// Using Polygon Class to draw
Polygon polygon = new Polygon();
polygon.addPoint (40, 59);
polygon.addPoint (40, 100);
polygon.addPoint (10, 100);
g.drawPolygon(polygon);
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import javax.swing.*;
import java.awt.*;

public PentagonStar() {
add(new PentagonCanvas());

}
class PentagonCanvas extends JPanel {

super.paintComponent(gfxPentagon);
setBackground(new Color(9, 102, 0));

gfxPentagon.fillRect (0, 0, 600, 40);

Drawing Pol E ]
rawing roiygons txampie

Running as an Applet || Pentagon and Star |

public class PentagonStar extends JApplet {
// Applet by extends JApplet not JFrame and delete main()

protected void paintComponent(Graphics gfxPentagon) {

// Change JPanel background color
// For color changes set before draw method

// Stacking order is Last draw on Top

gfxPentagon.setColor(new Color( 255, 255, 153)); // Change brush color

gfxPentagon.setColor(new Color( 153, 0, 0));
gfxPentagon.setFont(new Font("Arial”, Font.BOLD, 20)); // Change Font
gfxPentagon.drawString("Pentagon and Star", 10, 30);
gfxPentagon.setColor(new Color( 102, 204, 102)); // Change brush color
int nXpenta[] = {100, 170, 140, 60, 30};

int nYpenta[] = {60, 105, 180, 180, 105};
gfxPentagon.fillPolygon(nXpenta, nYpenta, nXpenta.length);
gfxPentagon.setColor(new Color(255, 51, 51)); // Change brush color
gfxPentagon.drawPolygon(nXpenta, nYpenta, nXpenta.length);

int nXstar[] = {10e, 140, 30, 170, 60};

int nystar[] = {60, 180, 105, 105, 180};

gfxPentagon.setColor(new Color(255, 255, @)); // Change brush color
gfxPentagon.drawPolygon(nXstar, nYstar, nXpenta.length);

(2] Applet View.., b = (et

Applet started.

// Change brush color
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inport Javax swing.*; Graphics2D class has more controls
java.awt.*;

import java.awt.geom.*; // Access 2D shapes - m
public class PentagonStar2D extends JApplet { iglﬁ-ppiet\ﬁerm___;@lms

public PentagonStar2D() {

add(new PentaStar2DCanvas()); Applet

Pentagon and Star

class PentaStar2DCanvas extends JPanel {

protected void paintComponent(Graphics gfxPentaStar) {
super.paintComponent(gfxPentaStar); A
setBackground(new Color(204, 255, 204));
// Graphics2D object is cast from Graphics object “'
Graphics2D g2dPntStr = (Graphics2D)gfxPentaStar;
gfxPentaStar.setColor(new Color(255, 255, 153)); ' ‘
gfxPentaStar.fillRect (0, 0, 600, 40);
gfxPentaStar.setColor(new Color( 153, 0, 0));
gfxPentaStar.setFont(new Font("Arial", Font.BOLD, 20)); ||spietstared
gfxPentaStar.drawString("Pentagon and Star", 10, 30); L
gfxPentaStar.setColor(new Color( 51, 153, 51));
int nXpenta[] = {100, 170, 140, 60, 30};
int nYpenta[] = {60, 105, 180, 180, 105};
gfxPentaStar.fillPolygon(nXpenta, nYpenta, nXpenta.length);
gfxPentaStar.setColor(new Color(153, 103, 0)); // Change brush color
g2dPntStr.setStroke(new BasicStroke(10.0f, BasicStroke.CAP_ROUND,

BasicStroke.JOIN_MITER));
g2dPntStr.setBackground(Color.RED);
Polygon shpPentagon = new Polygon(nXpenta, nYpenta, nXpenta.length);
g2dPntStr.draw(shpPentagon);
int nXstar[] = {10e, 140, 30, 170, 60};
int nystar[] = {60, 180, 105, 105, 180};
g2dPntStr.setStroke(new BasicStroke(4.0f, BasicStroke.CAP_ROUND,
BasicStroke.JOIN_MITER));

gfxPentaStar.setColor(new Color(255, 255, @)); // Change brush color
g2dPntStr.draw(new Polygon(nXstar, nYstar, nXstar.length)); // Draw Star

+ Can display image icons in labels and buttons
& An image icon displays a fixed-size image
& java.awt.Image class provides resize flexibility

& Image can be created from an image icon
using the getimage()

import java.awt.*;
import javax.swing.*;
public class DisplayImage extends JApplet { I
public DisplayImage() {
add(new PlayPanel()); !

Applet started.

}
class ImagePanel extends JPanel {
private ImageIcon icnDuck = new ImageIcon('resources/BalloonDuck.png");
private Image imgDuck = icnDuck.getImage();
/** Draw image on the panel */
protected void paintComponent(Graphics gfxMain) {
super.paintComponent(gfxMain);
setBackground(new Color(204, 204, 255));
if (imgDuck != null)
gfxMain.drawImage(imgDuck, ©, ©, 143, 200, this);

} Copyright © 2012 R.M. Laurie 12
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Event ActionListener Zoomin & ZoomOut |
-IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII--.................J?éApﬁx@ymLEiglhgég

Applet

import java.awt.*;

import java.awt.event.*;
import javax.swing.*;
public class BalloonGame extends JApplet {
private JButton btnZoomIn = new JButton("Zoom In");
private JButton btnZoomOut = new JButton("Zoom Out™);
private BalloonPanel panCanvas = new BalloonPanel();
public BalloonGame() {
JPanel panControls = new JPanel();
panControls.add(btnZoomIn);
panControls.add(btnZoomOut);
this.setLayout(new BorderLayout(5, 5));
this.add(panCanvas, BorderLayout.CENTER);

i)

this.add(panControls, BorderLayout.NORTH); Applet starled.
btnZoomIn.addActionListener(new ActionListener() { * =
public void actionPerformed(ActionEvent eventZmIn) {
panCanvas.zoomIn();

Y
btnZoomOut.addActionListener(new ActionListener() {
public void actionPerformed(ActionEvent eventZmOut) {
panCanvas.zoomOut();

}
s
y Content from Section 16.3
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Event ActionListener Zoomin & ZoomOut

import java.awt.*; Content from Section 16.3

import javax.swing.*;
class BalloonPanel extends JPanel {
private int nH = 200, nW = 143;
private ImageIcon icnDuck = new ImageIcon("resources/BallonDuck.png");

private Image imgDuck = icnDuck.getImage(); =l
public void zoomIn() { & Applet Ve, [l )
nH *= 1.11111; Applet
repaint();
K] -
public void zoomOut() { & |
nH *= 0.9; i
nW *= 0.9; -
repaint();

protected void paintComponent(Graphics gfxBalloon) {
super.paintComponent(gfxBalloon);
setBackground(new Color (204, 204, 255));
if (imgDuck != null)
gfxBalloon.drawImage(imgDuck, ©, @, nW, nH, this);

Applet started.

Copyright © 2012 R.M. Laurie I 14
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java.awt.event.InputEvent

+getWhen(): long
+isAltDown(): boolean
+isControlDown(): boolean
+isMetaDown(): boolean

Returns the timestamp when this event occurred.

Returns whether or not the Alt modifier is downtbis event.
Returns whether or not the Control modifier is dawrthis event.
Returns whether or not the Meta modifier is dowrttos event

+isShiftDown(): boolean

Returns whether or not the Shift modifier is dovmtlis event.

Lr

java.awt.event.MouseEver

t

+getButton(): int
+getClickCount(): int
+getPoint(): java.awt.Point
+getX(): int

+getY(): int

Indicates which mouse button has been clicked.

Returns the number of mouse clicks associatedthighevent.
Returns a Poinbbject containing the x and y coordinates.
Returns the x-coordinate of the mouse point.

Returns the y-coordinate of the mouse point.

java.awt.event. MouseL.istener

+mousePr essed(e MouseEvent):
\void +mouseReleased(e: MouseEvent):
\void+mouseClicked(e: MouseEvent):

\void +mouseEntered(e: MouseEvent): void
+mouseExited(e MouseEvent): void

Invoked when mouse button pressed on source compone
Invoked when mouse button released the source coempo
Invoked when mouse button clicked (pressed andsedts
Invoked when the mouse enters the source component.

Invoked when the mouse exits the source component.

import
import
import
import

java.awt.*;
Java.awt.event.*;

avax.swing.*;

import java.app

public glass Ea
private JButton btnZoomIn
private JButton btnZoomOut
private JButton btnFlame =

3

public BalloonGamel()
JPanel panControls
panControls.addg

new

panControls.add
ganControls.add

this.add

i panCanvas
this.add

{

panCanvas.zoomOut () ;
panCanvas.flameOn();

}

>

With Timer and MouseListener Events

lloonGamel extends JAp

private BalloonPanel panCanvas = new

btnZoomIn
btnZoomOu
n btnFlame)
his.setLayout(new BorderLayout(5,
BorderLayout.C
panControls, Borderlayout.NORTH);
btnZoomIn.addActionListener(new n {
public void actionPerformed(ActionEvent eventZmIn) {
panCanvas.zoomIn()

Y s o
btnZoomOut.addActionListener
public void actionPerforme

gtn?lame.adgMouseListener
public void mousePresse

public void mouseReleased(MouseEvent eventFlame) {
panCanvas.flameOff();

Decent and Flame

|2 Applet Viewer: BalloonGa. E = |

Applet

let {
ton("Zoom In");

?

new JBu

= new JButtoné"Zoom out”); zoomin || zoomout || Fiame |
new JButton('Flame");
BalloonPanel(); oo

dfdt= 0.158

J?anel();
%5;
r

5)):
ENTER)
ActionLisfener()
H

new ActionListeneré) {
(ActionEvent eventZmout) {

g

new MouseAdapter(
(MouseEvent event

§

;1§me) {

Applet started.

Content from Section 16.10
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Graphics Panel and GUI Event Methods

class BalloonPanel extends JPanel { Content from Section 16.10
private int nH = 200, nW = 143, nX = 20, nY = 0, nTickX, nTickY = 100;
private int nHalledth, nHeight;
private double dH = 200, dW = 143 dTrig, dvely, dY;

private boolean bFlameOn;
private String sMessage = "";
private URL urlBalloonDuck = getclass ) .getResource("resources/BalloonDuck.png");
private ImageIcon icnDuck = new Image con(urlBalloonDuck)
rivate Image imgDuck = icnDuck. getImage();
RL urlFlame = getclassé getResource( resources/flame.wav"
grlvate Aud10C11p audioFlame = Applet. newAud10C11p(ur1Flame
alloonPanel A
Timer tmr3@mSec = new Timer(33, new TimerListener());
tmr3emSec.start();

— — = B
|| Applet Viewer: BalloonG. _m@r

publlg v01d zoomIn() { Applet
dw *: 1. 11%%%. | Zoom In H Zoom Out || Flame ‘
nH = (int)dH;
= (int)dw; if:&
repalnt(), didt= 0.000
pub11c vo]_d zoomOut() { Soft Landing: dy/dt= 0.078 = 0.1
dH 0.9
dw *= 0. 9‘
nH = 1nt dH;
n = t)dW;
repalnt(),

%ubllc void flameOn() {
bFéamggn = tiuez)
audioFlame.pla
nTickY = 50 By

public void flameoff() {
bFlameOn = false;
audioFlame. stop(5

Applet started.

Timer Actionlistener Class and paintGomponent method

pr‘otected void pa1ntComponentiGraph1cs gfxBalloon) { Content from Section 16.10
ger ralntComponentigfxBa on)
ground(new Color(204, 204 255));

gfxBa oon.drawString Strlng format = %d", nX 10, 15);

gfxBalloon.drawString(String.format("y = %d", 1:"1 5

nY 30);
gfxBalloon.drawString(String.format("dy/dt = ’%6. dvel 10, 45);
fxBalloon.drawString(String.format("%s", sMessage), 10, 605; — S—
if(imgDuck != null) =) Applet Viewer Balloont. - =]
} gfxBalloon.drawImage(imgDuck, nX, nY, nW, nH, this); Applet
Zoom In Zoom Out Flame
class_TimerListener implements ActionListener {
public void actlonPerformedgActlonEvent eventTimer) { e
nHalfWidth = ﬁgetwldth()/ - nW/2 e
nHe1$ht = getHeight Pou Crachedt aviet = 0198 > 01
1f(¥ ﬁXnHelght -n
NTickX++;
nTickY++;

dTrig = Math. sin((double)nTickX 1001
nX = nHalfWidth - 1ntg£(doub1e nHalfwidth * dTrig);
dVelY = (0 0005 * (double)nTick 4100) + dvely;

* (double)nTickY/100) +
nY = 1nt)dY,
sMessage = "";
}
else

Applet started.

if(dvely > 0.1 && dvely !=
sMessaﬁe = String. format(lYo¥ Cgashed dy/dt = %6.3f > 0.1", dvelY);

else if(dvelYy <= 0.1 && d
sMessage = String.format("Soft Landing: dY/dt = %6.3f > 0.1", dvelY);
dvelY
1f§bF1ameOn
ia 002 * (double)nTlclelee) + dvely;
Y = Y * (double)nT1ckY/100) + dY;
nyY =
;epaint();
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