AWT

(shape)
(area)

, Graphics

(drag-and-drop)

JDK1.0
, drawRect fillOval Graphics

(shape)
(Stroke)

(Transformation) ,

2D API
API

. Java 2D API

(Fill).



(Composition rul€) Pixel

(trade-off)
Graphics2D . Graphics
. Java 2D JDK , paint  paintComponent
Graphics2D
setRenderingHints
setStroke stroke
setPaint paint
setClip
setTransform
setComposite (Composition rule)
. Java 2D API
.2D
, , , (Composition rule)
set 2D

, shape



. draw fill . ,

( 71 )
7-1:
1
2.
3. ,
4.
5. ( 7-1,
) ')
, , 2D
java.awt.Graphics2D
#* void draw(Shapes)
#* voidfill(Shape s)
(shape)
Graphics
drawLine
drawRectangle
drawRoundRect
draw3DRect
drawPolygon
drawPolyline
drawOval
drawArc
fill . JDK1.0 Graphics

. Java 2D API , . ,



Line2D
Rectangle2D
RoundRectangle2D

Ellipse2D
Arc2D
QuadCurve2D
CubicCurve2D
General Path
Shape
, Shape Graphics 2D
draw
Line2D, Rectangle2D, RoundRectangle2D, Ellipse2D Arc2D drawLine, drawRectangle,
drawRoundRect, drawOval, drawArc .( 3D Rectangle
. -- draw3Drect .) Java 2D API
. Polygon 2D , GeneralPath ,
(Polygon) General Path
(shape)
Java 2D . JDK1.0 draw
, Java 2D . (
Java 2D (single precision
float) ,
double value

double value

float value adament



float f = 1.2; /lerror
12 (double type) ,

Float f = 1.2F; //ok

Rectangler = ..

float f = r.getWidth();// Error

. getWidth double

float f = (float)r.getWidth(); // ok

. Rectangle2D
, (static inner)
Rectangle2D.Float
Rectangle2D.Double

7-2

7-2: 2D rectangle
(static inner) -
FloatRectangle2D DoubleRectangle2D . (

6 )

Rectangle2D.Float , . Rectangle2D.Double



, double

Rectabgle2D.Float floatRect = new Rectangle2D.Float(10.0F , 25.0F, 22.5F, 20.0F);

Rectabgle2D.Double doubleRect = new Rectangle2D.Double(10.0, 25.0, 22.5, 20.0);

, Rectangle2D.Float

Rectangle2D.Double Rectangle2D
Rectangle2D

Rectangle2D

Rectabgle2D float floatRect = new Rectangle2D.Float(10.0F , 25.0F, 22.5F, 20.0F);

Rectabgle2D double doubleRect = new Rectangle2D.Double(10.0, 25.0, 22.5, 20.0);

, Rectangle2D.Float
float w)
Rectangle2D.Float
Rectangle2D double

Rectangle2D double
Rectangle2D.Float

Rectangle2D

Rectangle2D , setRect(float x, float vy, float h,
Rectangle2D
setRect
, getWidth
Double



Point2D.Float  Point2D.Double

Point p = new Point2D.Double(10, 20);

: Point2D

Point2D

Rectangle2D

RoundRectangle2D

Ellipse2D
Arc2D

RectanglarShape

getCenter

. Polygon

QuadCurve2D,
CubicCurve2D
Genera Path

RectanglarShape

Point2D

getWidth, getHeight, getCenterX, getCenterY

20
Point2D

shape

JDK1.0

(

Rectangle2D

2

Point2D

Point2D

Rectangle

Point2D

7-3

Point



Area

7-4 . , Double

7-4:

java.awt.geom..RectanglarShape
# double getCenterX()
#* double getCenterY ()
#* double getMinX()
# double getMinY ()
#* double getMaxX()
#* double getMaxY ()

, , X Y
#* double getWidth()
# double getHeight()
#* double getX()
# doublegetY()
X Y

java.awt.geom..Rectangle2D.Double
# Rectangle2D.Double(double X, double y, double w, double h)

java.awt.geom..Rectangle2D.Float
# Rectangle2D.Float(float X, float y, float w, float h)

Rectangle2D, RoundRectangle2D  Ellipse2D
. X, Y

Float



Rectangle2D r = new Rectangle2D.Double(150, 200, 100, 50);
(150, 200) 100, 50
RoundRetangle2D , X, Y K 7-5 ).
RoundRectangle2D r = new RoundRectangle2D.Double(150, 200, 100, 50, 20, 20);
20

7-5: RoundRectangle2D

Rectangle2D r = new Rectangle2D.Double(px, py, gx — px, qy — py); //

, setFrameFromDiagonal
Rectangle2D r = new Rectangle2D.Double();
r.setFrameFromDiagonal (px, py, g, ay);

, Point2D p q !
r.setFrameFromDiagonal (p, q);
, (
) , , . setFrameFrom

Center , . )

Ellipse2D e = new Ellipse2D.Double(centerX —width/ 2,
CenterY — height / 2, width, height );

) , Arc2D.OPEN, Arc2D.PIE,
Arc2D.CHORD
Arc2D a= new Arc2D(x, y, width, height,

Startangle, arcAngle, closureType);



7-6:

-7

7-7:

) L
(Trigonometry) .-

distortedAngle = Math.atan2(Math.sin(angle) * width,
Math.cos(angle) * height );

dx = p.getX () — center.getX();
dy = p.getY () — center.getY ();

distortedAngle = Math.atan2(-dy * width, dx * height );
(dy

, Caller



distortedAngle = Math.toDegrees(distortedAngle);

-180 180

, 360

Arc2D a=new Arc2D(x, y, width, height,
DistortedStartAngle, distortedAngleDifference, closureType);

S 7-10)
Java 2D (quadratic) (Cubic) . ,
7-1
78 7-9 ,

7-8:

7-9:

QuadCurve2D g = new QuadCurve2D.Double(startX, startY, control X, controlY, endX, endY);
CubicCurve2D ¢ = new CubicCurve2D.Double(startX, startY, controlY, control1X, controllY,
control2X, control2Y, endX, endY);

, . (CubicCurve3D

Bezier ) , . )



, Computer Graphics: Principles and practce,

van Dam, Steven K.Feiner, et al.[Addison Wesley 1995]

. MoveTo
General Path path = new Genera Path();
Path.moveTo(10, 20);

, lineTo, quadTo, curveTo

path.lineTo(20, 30);

Second edition in C, James D.Foley, Andries

path.curveTo(control 1X, control1Y, control2X, control2Y, endX, endY);

closePath
moveTo
7-1
, append Shape
. Append
(true) ,
Rectangle2D r = ...;

path.append(r, false);

path.append(r, false);

7-1

(Genera Path )

, GeneralPath
. LineTo
moveTo
lineTo
, closePath
moveTo
(false) . , )
7-8 79



ShapeM aker

Shape makeShape(Point2D[] points)

ShapeM aker JcomboBox

MouseMotionListener

, ArcMaker

7-10: ShapeTest

7-1: ShapeTest.java

import java.awt.*;
import java.awt.event.*;
import java.awt.geom.*;
import java.util .*;

import javax.swing.*;

public class ShapeTest
{ public static void main(String[] args)

. getPointCount

. toString

ShapePanel M ousel istener

makeShape

General Path ( 7-10)



{ JFrame frame = new ShapeTestFrame();

frame.show();

class ShapeT estFrame extends JFrame
implements ActionListener
{ public ShapeTestFrame()
{ setTitle("ShapeTest");
setSize(300, 300);
addWindowL istener(new WindowAdapter()
{ public void windowClosing(WindowEvent €)
{ System.exit(0);
}
P

Container contentPane = getContentPane();

panel = new ShapePanel();
contentPane.add(panel, "Center");
comboBox = new JComboBox();
comboBox.additem(new LineMaker());
comboBox.addlitem(new RectangleMaker());
comboBox.addItem(new RoundRectangleMaker());
comboBox.additem(new EllipseMaker());
comboBox.addItem(new ArcMaker());
comboBox.addItem(new PolygonMaker());
comboBox.addItem(new QuadCurveMaker());
comboBox.addltem(new CubicCurveMaker());
comboBox.addActionListener(this);

contentPane.add(comboBox, "North");

public void actionPerformed(A ctionEvent event)
{ ShapeMaker shapeMaker =
(ShapeM aker)comboBox.getSel ecteditem();



panel .setShapeM aker (shapeM aker);

private JComboBox comboBox;

private ShapePanel panel;

class ShapePanel extends JPanel
implements M ouseL istener, MouseM otionL istener
{ public ShapePanel()
{ addMouseListener(this);
addMouseM otionL istener(this);

current = -1,

public void setShapeM aker(ShapeMaker aShapeM aker)
{ shapeMaker = aShapeMaker;

int n = shapeM aker.getPointCount();

points = new Point2D[n];

for (inti =0;i <n;i++)

{ double x = generator.nextDouble() * getWidth();
double y = generator.nextDouble() * getHeight();
pointgi] = new Point2D.Double(x, y);

}
repaint();

public void paintComponent(Graphics g)
{ super.paintComponent(g);
if (points == null) return;
Graphics2D g2 = (Graphics2D)g;
for (inti = O; i < points.length; i++)
{ double x = pointg[i].getX() - SIZE/2;
double y = pointg[i].getY () - SIZE/ 2,
g2 fill(new Rectangle2D.Double(x, y, SIZE, SIZE));
}



g2.draw(shapeM aker.makeShape(points));

public void mousePressed(MouseEvent event)
{ Point p = event.getPoint();
for (inti = 0; i < points.length; i++)
{ double x = pointg[i].getX() - SIZE/ 2,
double y = pointg[i].getY () - SIZE/ 2,
Rectangle2D r = new Rectangle2D.Double(x, y, SIZE, SIZE);
if (r.contains(p))
{ current =i,

return;

public void mouseRel eased(MouseEvent event)
{ current = -1,

}

public void mouseEntered(MouseEvent event)

{
}

public void mouseExited(MouseEvent event)

{
}

public void mouseClicked(MouseEvent event)

{
}

public void mouseM oved(MouseEvent event)

{
}



public void mouseDragged(MouseEvent event)

{ if (current == -1) return;
pointg[current] = event.getPoint();
repaint();

private Point2D[] points;

private static Random generator = new Random();
private static int SIZE = 10;

private int current;

private ShapeMaker shapeMaker;

abstract class ShapeM aker

{ public ShapeMaker(int aPointCount)

{ pointCount = aPointCount;
}

public int getPointCount()

{ return pointCount;

}

public abstract Shape makeShape(Point2D[] p);
public String toString()

{ return getClass().getName();
}

private int pointCount;

class LineMaker extends ShapeM aker
{ public LineMaker() { super(2); }



public Shape makeShape(Point2D[] p)
{ return new Line2D.Double(p[0], p[1]);

}

class RectangleM aker extends ShapeMaker
{ public RectangleMaker() { super(2); }

public Shape makeShape(Point2D[] p)
{ Rectangle2D s= new Rectangle2D.Double();
s.setFrameFromDiagonal (p[0], p[1]);

return s;

class RoundRectangleM aker extends ShapeM aker
{ public RoundRectangleMaker() { super(2); }

public Shape makeShape(Point2D[] p)
{ RoundRectangle2D s
= new RoundRectangle2D.Double(0, 0, 0, 0, 20, 20);
s.setFrameFromDiagonal (p[0], p[1]);

return s;

class EllipseMaker extends ShapeM aker
{ public EllipseMaker() { super(2); }

public Shape makeShape(Point2D[] p)
{ Ellipse2D s=new Ellipse2D.Doubl&();
s.setFrameFromDiagonal (p[0], p[1]);

return s;



class ArcMaker extends ShapeM aker
{ public ArcMaker() { super(4); }

public Shape makeShape(Point2D[] p)

{ double centerX = (p[0].getX() + p[1].getX()) / 2
double centerY = (p[0].getY () + p[1].getY () / 2;
double width = Math.abs(p[1].getX() - p[0].getX());
double height = Math.abs(p[1].getY () - p[0].getY ());

double distortedStartAngle
= Math.toDegrees(Math.atan2(-(p[2].getY () - centerY)
* width, (p[2].getX() - centerX) * height));
double distortedEndAngle
= Math.toDegrees(Math.atan2(-(p[3].getY () - centerY)
* width, (p[3].getX() - centerX) * height));
double distortedAngleDifference
= distortedEndAngle - distortedStartAngle;
if (distortedStartAngle < 0)
distortedStartAngle += 360;
if (distortedAngleDifference < 0)
distortedAngleDifference += 360;

Arc2D s = new Arc2D.Double(0, O, 0, O,
distortedStartAngle, distortedAngleDifference,
Arc2D.OPEN);

s.setFrameFromDiagonal (p[0], p[1]);

GeneralPath g = new GeneralPath();

g.append(s, false);

Rectangle2D r = new Rectangle2D.Double();

r.setFrameFromDiagonal (p[0], p[1]);

g.append(r, false);
Point2D center = new Point2D.Double(centerX, centerY);
g.append(new Line2D.Double(center, p[2]), fase);

g.append(new Line2D.Double(center, p[3]), false);
return g;



class PolygonMaker extends ShapeM aker
{ public PolygonMaker() { super(6); }

public Shape makeShape(Point2D[] p)
{ GenerdPath s = new GeneraPath();
s.moveTo((float)p[0].getX(), (float)p[0].getY ());
for (inti = 1; i < p.length; i++)
s.lineTo((float)p[i].getX (), (float)p[i].getY ());
s.closePath();

return s;

class QuadCurveM aker extends ShapeM aker
{ public QuadCurveMaker() { super(3); }

public Shape makeShape(Point2D[] p)
{ return new QuadCurve2D.Double(p[0].getX(), p[0].getY (),

p[1].getX(), p[1].getY (), p[2].getX(), p[2].getY();

class CubicCurveMaker extends ShapeM aker
{ public CubicCurveMaker() { super(4); }

public Shape makeShape(Point2D[] p)

{ return new CubicCurve2D.Double(p[0].getX(), p[0].getY (),
p1].getX (), p[1].9etY (), p[2].getX(), p[2].getY (),
p[3].getX(), p[3].getY();

java.awt.geom..RectanglarShape



void setFrameCenter(double centerX, double centerY, double cornerX, double cornerY)

® void setFrameCenter(Point2D center, Point2D corner)

® void setFrameFromDiagonal(double cornerlX, double cornerlY, double corner2X, double
corner2Y)
® void setFrameFromDiagonal (Point2D cornerl, Point2D corner2)
diametrically

java.awt.geom..RoundRectangle2D.Double
® RoundRectangle2D.Double(double x, double y, double w, double h, double arcWidth, double
arcHeight)

Xy
w;h
arcWidth
arcHeight
java.awt.geom..Ellipse2D.Double
® Ellipse2D.Double(double x, doubley, double w, double h)

Xy
w, h

java.awt.geom..Arc2D.Double
® Arc2D.Double(double x, double y, double w, double h, double startAngle, double arcAngle, int
type)

X, Y
w,h
startAngle X

p4  “angle” X

arcAngle - 470



; swept
out

type Arc2D.OPEN, Arc2D.PIE Arc2D.CHORD

java.awt.geom. QuadCurve2D.Double
® QuadCurve2D.Double(double x1, double y1, double ctrix, double ctrly, double x2, double y2)
x1,yl
ctrlx, ctrly
X2,y2
java.awt.geom..CubicCurve2D.Double
® CubicCurve2D.Double(double x1, double y1, double ctrixl, double ctrlyl, double ctrix2,
double ctrly2, double x2, double y2)
x1,yl
ctrix1, ctrlyl
ctrix2, ctrly2
X2,y2

java.awt.geom..General Path
® GeneraPath()

® void moveTo(float X, float y)

xy)
void lineTo(float x, float y)
void quadTo(float ctrlx, float ctrly, float x, float y)
® void curveTo(float ctrix, float ctrly, float ctrl2x, float ctrl2y, float x, float y)

(x.y) ,

® void append(Shape s, Boolean connect)

. Connect true ,

® void closePath()

(area)



: : (area)
. Java 2D API
(Constructive area geometry)
add —

® subtract —

intersect —

® exclusiveOr —

7-11

7-11: Constructive Area Geometry

Areaa=new Area);

a. add( new Rectangle2D.Double(....));
a. subtract(path);

Area Shape . Draw
Graphics2D fill

7-2 constructive area geometry

7-12: AreaTest java

import java.awt.*;
import java.awt.event.*;

import java.awt.geom.*;

7-12)



import java.util.*;

import javax.swing.*;

public class AreaTest
{ public static void main(String[] args)
{ JFrame frame = new AreaTestFrame();

frame.show();

class AreaTestFrame extends JFrame
implements ActionListener
{ public AreaTestFrame()
{ setTitle("AreaTest");
setSize(400, 400);
addWindowL istener(new WindowAdapter()
{ public void windowClosing(WindowEvent €)
{ System.exit(0);
}
P

Container contentPane = getContentPane();
canvas = new AreaPanel();

contentPane.add(canvas, "Center");

JPanel buttonPanel = new JPanel();

ButtonGroup group = new ButtonGroup();

addButton = new JRadioButton("Add", true);
buttonPanel .add(addButton);
group.add(addButton);
addButton.addActionListener(this);

subtractButton = new JRadioButton("Subtract”, false);
buttonPanel .add(subtractButton);
group.add(subtractButton);



subtractButton.addActionListener(this);

intersectButton = new JRadioButton("Intersect", false);
buttonPanel .add(i ntersectButton);
group.add(intersectButton);
intersectButton.addA ctionListener(this);

exclusiveOrButton = new JRadioButton("Exclusive Or", false);
buttonPanel .add(exclusiveOrButton);
group.add(exclusiveOrButton);

exclusiveOrButton.addA ctionListener(this);

contentPane.add(buttonPanel, "North");

public void actionPerformed(ActionEvent event)
{ Object source = event.getSource();
if (source == addButton)
canvas.addAreas();
else if (source == subtractButton)
canvas.subtractAreas();
else if (source == intersectButton)
canvas.intersectAreas();
else if (source == exclusiveOrButton)

canvas.exclusiveOrAreas();

private AreaPanel canvas;

private JRadioButton addButton;
private JRadioButton subtractButton;
private JRadioButton intersectButton;

private JRadioButton exclusiveOrButton;

class AreaPanel extends JPanel



{

public AreaPanel()
{ areal
= new Area(new Ellipse2D.Double(100, 100, 150, 100));
area2
= new Area(new Rectangle2D.Double(150, 150, 150, 100));

addAreas();

public void paintComponent(Graphics g)
{ super.paintComponent(g);
Graphics2D g2 = (Graphics2D)g;
g2.draw(areal);
g2.draw(area2);
g2 fill(area);

public void addAreas()

{ area = new Area();
area.add(areal);
area.add(area2);
repaint();

public void subtractAreas()

{ area = new Area();
area.add(areal);
area.subtract(area?);

repaint();

public void intersectAreas()

{ area = new Area();
area.add(areal);
area.intersect(area?);

repaint();



public void exclusiveOrAreas()

{ area = new Area();
area.add(areal);
area.exclusiveOr(area?);

repaint();

private Area area;
private Area areal,;
private Areaarea2;

java.awt.geom..Area
void add(Area other)
void subtract(Area other)

void intersect(Areaother)

void exclusiveOr(Area other)

constructive area geometry

Graphics2D draw stroke
, . setStroke
Stroke . Java2D API

BasicStroke . , BasicStroke

g2.setStroke(new BasicStroke(10.0F));
g2.draw(new Line2D.Double(. .);

13 end cap styles
® butt cap
® round cap

® squarecap



7-13: End Cap Styles

,joinstyle 3 ( 7-14)
® beve join
round join round cap
® miterjoin  “spike”
7-14: Join Styles
miter join . miter limit
, bevel join . “ spike”

miter limit 10
, BasicStroke
g2.setStroke(new BasicStroke(10.0F, BasicStroke. CAP_ROUND, BasicStroke. JOIN_ROUND));
g2.setStroke(new  BasicStroke(10.0F, BasicStroke.CAP_BUTT, BasicStroke. JOIN_MITER,
15.0F/* miter limit*/));

, dash pattern . 7-3 ,
SOS . ‘on' ‘off
float] ] N 7-15)

7-15:

BasicStroke dash phase . Dash phase
, 0
float[ ] dash Pattern = { 10, 10, 10, 10, 10, 10, 30, 10, 30 ........ ¥
g2.setStroke(new BasicStroke(10.0F, BasicStroke.CAP_BUTT, BasicStroke.JOIN_MITER,
10.0F /* miter limit/, dashPattern, 0/ dash phase */));

: End cap




7-3 end cap , join
( 7-16). miter limit

miter join  bevel join

7-16: The StrokeT est

7-1
end cap style, join style,
StrokePanel paintComponent
General Path
BasicStroke

7-3: StrokeTestjava

import java.awt.*;
import java.awt.event.*;
import java.awt.geom.*;
import java.util .*;

import javax.swing.*;

public class StrokeTest
{ public static void main(String[] args)
{ JFrame frame = new StrokeTestFrame();

frame.show();

class StrokeTestFrame extends JFrame
implements ActionListener
{ public StrokeTestFrame()
{ setTitle("StrokeTest");
SetSize(400, 400);
addWindowL istener(new WindowAdapter()

{ public void windowClosing(WindowEvent €)

. miter join



{ System.exit(0);
}
)

Container contentPane = getContentPane();
canvas = new StrokePanel();

contentPane.add(canvas, "Center");

JPanel buttonPanel = new JPanel();
buttonPanel .setLayout(new GridLayout(3, 3));
ButtonGroup groupl = new ButtonGroup();

buttCapButton = new JRadioButton("Butt Cap", true);
buttonPanel .add(buttCapButton);
groupl.add(buttCapButton);
buttCapButton.addA ctionL istener(this);

roundCapButton = new JRadioButton("Round Cap", false);
buttonPanel .add(roundCapButton);
groupl.add(roundCapButton);
roundCapButton.addActionListener(this);

squareCapButton = new JRadioButton("Square Cap", false);
buttonPanel .add(squareCapButton);
groupl.add(squareCapButton);
squareCapButton.addA ctionListener(this);

ButtonGroup group2 = new ButtonGroup();

bevel JoinButton = new JRadioButton("Bevel Join", true);
buttonPanel .add(bevel JoinButton);
group2.add(bevel JoinButton);
bevel JoinButton.addA ctionListener(this);

miterJoinButton = new JRadioButton("Miter Join", false);
buttonPanel .add(miterJoinButton);



group2.add(miterJoinButton);
miterJoinButton.addActionListener(this);

roundJoinButton = new JRadioButton("Round Join", false);
buttonPanel .add(roundJoinButton);
group2.add(roundJoinButton);
roundJoinButton.addA ctionL istener(this);

ButtonGroup group3 = new ButtonGroup();

solidLineButton = new JRadioButton("Solid Line", true);
buttonPanel .add(solidLineButton);
group3.add(solidLineButton);

solidLineButton.addA ctionListener(this);

dashedLineButton = new JRadioButton("Dashed Line", false);
buttonPanel .add(dashedLineButton);
group3.add(dashedLineButton);
dashedLineButton.addA ctionL istener(this);

contentPane.add(buttonPanel, "North");

public void actionPerformed(ActionEvent event)
{ Object source = event.getSource();
if (source == buttCapButton)
canvas.setCap(BasicStroke. CAP_BUTT);
else if (source == roundCapButton)
canvas.setCap(BasicStroke. CAP_ROUND);
else if (source == squareCapButton)
canvas.setCap(BasicStroke. CAP_SQUARE);
ese if (source == bevel JoinButton)
canvas.setJoin(BasicStroke. JOIN_BEVEL);
else if (source == miterJoinButton)
canvas.setJoin(BasicStroke. JOIN_MITER);

else if (source == roundJoinButton)



canvas.setJoin(BasicStroke.JOIN_ROUND);
else if (source == solidLineButton)
canvas.setDash(false);
else if (source == dashedLineButton)

canvas.setDash(true);

private StrokePanel canvas,

private JRadioButton buttCapButton;
private JRadioButton roundCapButton;
private JRadioButton squareCapButton;
private JRadioButton bevel JoinButton;
private JRadioButton miterJoinButton;
private JRadioButton roundJoinButton;
private JRadioButton solidLineButton;
private JRadioButton dashedLineButton;

class StrokePanel extends JPanel
implements MouseL istener, MouseM otionListener
{ public StrokePanel()
{ addMouseListener(this);
addMouseM otionL istener(this);
points = new Point2D[3];
pointg0] = new Point2D.Double(200, 100);
pointg 1] = new Point2D.Double(100, 200);
pointg2] = new Point2D.Double(200, 200);
current = -1;

width = 10.0F;

public void paintComponent(Graphics g)
{ super.paintComponent(g);
Graphics2D g2 = (Graphics2D)g;
General Path path = new General Path();
path.moveTo((float)points[0].getX (),



(float)pointg[0].getY ());
for (inti = 1; i < points.length; i++)
path.lineTo((float)pointdi].getX(),
(float)pointdi].getY());
BasicStroke stroke;
if (dash)
{ float miterLimit = 10.0F;
float[] dashPattern = { 10F, 10F, 10F, 10F, 10F, 10F,
30F, 10F, 30F, 10F, 30F, 10F,
10F, 10F, 10F, 10F, 10F, 30F };
float dashPhase = 0;
stroke = new BasicStroke(width, cap, join,
miterLimit, dashPattern, dashPhase);
}
else
stroke = new BasicStroke(width, cap, join);
g2.setStroke(stroke);
g2.draw(path);

public void setJoin(int j) { join=j; repaint(); }

public void setCap(int c) { cap = c; repaint(); }

public void setDash(boolean d) { dash = d; repaint(); }

public void mousePressed(MouseEvent event)
{ Point p = event.getPoint();
for (inti = 0; i < points.length; i++)
{ double x = pointg[i].getX() - SIZE/ 2,
double y = pointg[i].getY () - SIZE/ 2,
Rectangle2D r = new Rectangle2D.Double(x, y, SIZE, SIZE);
if (r.contains(p))
{ current =i,

return;



public void mouseRel eased(MouseEvent event)
{ current = -1,

}

public void mouseEntered(MouseEvent event)

{
}

public void mouseExited(MouseEvent event)

{
}

public void mouseClicked(MouseEvent event)

{
}

public void mouseMoved(MouseEvent event)

{
}

public void mouseDragged(MouseEvent event)
{ if (current == -1) return;

pointg[current] = event.getPoint();

repaint();

private Point2D[] points;
private static int SIZE = 10;
private int current;

private float width;

private int cap;

private int join;

private boolean dash;



java.awt.Graphics2D
® void setStroke(Stroke s)
Stroke

java.awt.geom..BasicStroke

® BasicStroke(float width)
® BasicStroke(float width, int cap, int join)
® BasicStroke(float width, int cap, int join, float miterlimit)
® BasicStroke(float width, int cap, int join, float miterlimit, float [ ] dash, float dashphase)

width

cap CAP_BUTT, CAP_ROUND, CAP_SQUARE end
cap style

join JOIN_REVEL, JOIN_MITER, JOIN_ROUND JOIN
style

miterlimit beve join miter join

dash

dashPhase o

, paint . Paint
, setPaint . Java 2D AP , 3
® Color Paint . Solid
g2.setPaint(Color.red);
Color setPaint
® GradientPaint (
7-17)

® TexturePaint ( 7-18)

7-17 : Gradient paint



7-18: Texturepaint

GradientPaint

g2.setPaint( new GradientPaint(pl, Color.red, p2, Color.blug));

cyclic GradientPaint ,

g2.setPaint(new GradientPaint(pl, Color.red, p2, Color.blue, true));

TexturePaint , Bufferedimage anchor
Anchor Rectangle x vy

anchor
Bufferedimage

Bufferedimage
TYPE_INT_ARGB , alpha , RGB

Bufferedl mage bufferedimage = new Bufferedl mage(width, height, TYPE_INT_ARGB);

Graphics2D g2 = bufferedl mage.createGraphics();

g2
, TextPaint

g2.setPaint(new TexturePaint(bufferedlmage, anchorRectangle));

7-4 solid color paint, gradient paint, texture paint



, . Texture paint GIF
1 7

Imageimage = ToolKit.getDefaultToolkit().getimage (“ blue-ball.gif” );
MediaTracker tracker = new MediaTracker(this);

tracker.addl mage(image, 0);

try { tracker.waitForID(0); }

catch( InterruptedException e) { }

, Bufferedimage
bufferdimage = new  Bufferedlmage(image.getWidth(null),  image.getHeight(null),
Bufferedimage. TYPE_INT_ARGB);
Graphics2D g2 = bufferedl mage.createGraphics();
g2.drawlmage(image, O, O, null);

anchor , anchor

Rectangle2D anchor = new Rectangle2D.Double(0, 0, 2 * bufferedlmage.getWidth(), 2 *
bufferedimage.getHeight());

paint = new TexturePaint(bufferedl mage, anchor);

‘ Texture Paint , anchor

7-4: PaintTest.java

import java.awt.*;
import java.awt.event.*;
import java.awt.geom.*;
import java.awt.image.*;
import java.util .*;

import javax.swing.*;

public class PaintTest



{ public static void main(String[] args)
{ JFrame frame = new PaintTestFrame();

frame.show();

class PaintTestFrame extends JFrame
implements ActionListener
{ public PaintTestFrame()
{ setTitle("PaintTest");
setSize(400, 400);
addWindowL istener(new WindowAdapter()
{ public void windowClosing(WindowEvent €)
{ System.exit(0);
}
P

Container contentPane = getContentPane();
canvas = new PaintPanel();

contentPane.add(canvas, "Center");

JPanel buttonPanel = new JPanel();

ButtonGroup group = new ButtonGroup();

colorButton = new JRadioButton("Color", true);
buttonPanel .add(col orButton);
group.add(colorButton);
colorButton.addA ctionListener(this);

gradientPaintButton

= new JRadioButton("Gradient Paint", false);
buttonPanel .add(gradientPaintButton);
group.add(gradientPaintButton);
gradientPaintButton.addA ctionL istener(this);

texturePaintButton



= new JRadioButton("Texture Paint", false);
buttonPanel .add(texturePai ntButton);
group.add(texturePaintButton);
texturePaintButton.addA ctionListener(this);

contentPane.add(buttonPanel, "North");

public void actionPerformed(ActionEvent event)
{ Object source = event.getSource();
if (source == colorButton)
canvas.setColor();
else if (source == gradientPaintButton)
canvas.setGradientPaint();
else if (source == texturePaintButton)

canvas.setTexturePaint();

private PaintPanel canvas;

private JRadioButton colorButton;

private JRadioButton gradientPaintButton;
private JRadioButton texturePaintButton;

class PaintPanel extends JPanel
{ public PaintPanel()
{ Image image = Toolkit.getDefaultToolkit().getlmage
("blue-bal.gif");
MediaTracker tracker = new MediaTracker(this);
tracker.addlmage(image, 0);
try { tracker.waitForID(0); }
catch (InterruptedException €) {}
bufferedimage = new Bufferedlmage(image.getWidth(null),
image.getHeight(null), Bufferedimage. TYPE_INT_ARGB);
Graphics2D g2 = bufferedimage.createGraphics();
g2.drawlmage(image, 0, O, null);



setColor();

public void paintComponent(Graphics g)
{ super.paintComponent(g);
Graphics2D g2 = (Graphics2D)g;
g2.setPaint(paint);
Ellipse2D circle
= new Ellipse2D.Double(0, 0, getWidth(), getHeight());
g2fill(circle);

public void setColor()
{ paint = Color.red; // Color implements Paint
repaint();

public void setGradientPaint()
{ paint = new GradientPaint(0, O, Color.red,
(float)getWidth(), (float)getHeight(), Color.blue);
repaint();

public void setTexturePaint()
{ Rectangle2D anchor = new Rectangle2D.Double(0, 0,
2 * bufferedlmage.getWidth(),
2 * bufferedimage.getHeight());
paint = new TexturePaint(bufferedimage, anchor);
repaint();

private Paint paint;
private Bufferedlmage bufferedimage;



java.awt.Graphics2D
® void setPaint(Paint s)

Paint

java.awt.geom..GradientPaint

® GradientPaint(float x1, float y1, Color colorl, float x2, float y2, Color color2)
® GradientPaint(float x1, float y1, Color colorl, float x2, float y2, Color color2, Boolean cyclic)
® GradientPaint(Point2D pl, Color colorl, Point2D p2, Color color2)
® GradientPaint(Point2D pl, Color colorl, Point2D p2, Color color2, Boolean cyclic)
colorl , color2 , 1
gradient paint
, gradient paint
, . Gradient
paint ,
x1,y1,orpl
colorl
X2, Y2, or p2
color2
cyclic true,
false
java.awt.geom..TexturePaint
® TexturePaint(Bufferedlmage texture, Rectangle2D anchor)
texture paint
texture texture
anchor iling) anchor
X Yy texture

g2.scale(pixelsPerMeter, pixelsPerMeter);



g2.draw(new Line2D.Double (coordinates in meters));

1

Graphics2D scale

7-19

7-19:

Scaling :

Rotation :

Trandation :

Shear : ,
(sliding)y”’

7-20 4

7-20 : Thefundamental transfor mations

Graphics2D scale, rotate, translate, shear

g2.rotate(angle);
g2.scale(2, 2);
g2.draw(..);



g2.translate(-x, -y);
g2.rotate(a);
g2.trandate(x, y);

(X’ y) . a
xy) : *, y)
- ( 7-21)

g2.rotate(a, X, y);
(matrix) , , , ;

7-21:

affine ( ) . Java 2D API , AffineTransform

AffineTransform t = new AffineTransform(a, b, ¢, d, g, f);

getRotatel nstance, getScalel nstance, getTransl atel nsatnce, getShearlnstance

t = AffineTransform.getScal el nstance(2.0F, 0.5F);

, setToTotation, setToScale, setToTranslation, setToToShear



t.setToRotation(angle); // t

AffineTransform

g2.setTransform(t); //

setTransform
90 . setTransform

transform

g2.transform(t); // t

AffineTransform

AffineTransform oldTransform = g2.getTransform();
I

g2.transform(t) ; //
/I now draw on g2

g2.setTransform(oldTransform) ; //

7-5 4
paintComponent ,

, paintComponent

g2.translate(getWidth() / 2, getHeight() / 2);

, paintComponent

square = new Rectangle2D.Double(-50, -50, 100, 100);

g2.setPaint(Color.gray);
g2.draw(square);



g2.transform(t);
g2.setPaint(Color.black);
g2.draw(square) ;

7-22 : ThetransformTest

7-5: TranformTest.java

import java.awt.*;
import java.awt.event.*;
import java.awt.geom.*;
import java.util .*;

import javax.swing.*;

public class TransformTest
{ public static void main(String[] args)
{ JFrame frame = new TransformTestFrame();

frame.show();

class TransformTestFrame extends JFrame
implements ActionListener
{ public TransformTestFrame()
{ setTitle("TransformTest");
setSize(300, 300);
addWindowL istener(new WindowAdapter()
{ public void windowClosing(WindowEvent €)
{ System.exit(0);
}

7-22)



P

Container contentPane = getContentPane();
canvas = new TransformPanel();

contentPane.add(canvas, "Center");

JPanel buttonPanel = new JPanel();

ButtonGroup group = new ButtonGroup();

rotateButton = new JRadioButton("Rotate", true);
buttonPanel .add(rotateButton);
group.add(rotateButton);
rotateButton.addActionL istener(this);

translateButton = new JRadioButton(" Translate", false);
buttonPanel .add(transl ateButton);
group.add(translateButton);
translateButton.addActionListener(this);

scaleButton = new JRadioButton("Scale", false);
buttonPanel .add(scal eButton);
group.add(scaleButton);
scaleButton.addActionListener(this);

shearButton = new JRadioButton("Shear", false);
buttonPanel .add(shearButton);
group.add(shearButton);
shearButton.addA ctionListener(this);

contentPane.add(buttonPanel, “"North");

public void actionPerformed(ActionEvent event)
{ Object source = event.getSource();
if (source == rotateButton) canvas.setRotate();

else if (source == trandateButton) canvas.setTranslate();



else if (source == scaleButton) canvas.setScal&();

else if (source == shearButton) canvas.setShear();

private TransformPanel canvas;
private JRadioButton rotateButton;
private JRadioButton translateButton;
private JRadioButton scaleButton;
private JRadioButton shearButton;

class TransformPanel extends JPanel
{ public TransformPanel()
{ square = new Rectangle2D.Double(-50, -50, 100, 100);
t = new AffineTransform();

setRotate();

public void paintComponent(Graphics g)
{ super.paintComponent(g);
Graphics2D g2 = (Graphics2D)g;
g2.translate(getWidth() / 2, getHeight() / 2);
g2.setPaint(Color.gray);
g2.draw(square);
g2.transform(t);
/* we don't use setTransform because we want
to compose with the current translation
*/
g2.setPaint(Color.black);
g2.draw(square);

public void setRotate()
{ t.setToRotation(Math.toRadians(30));

repaint();



public void setTranslate()
{ t.setToTrangdation(20, 15);

repaint();

public void setScale()
{ tsetToScae(2.0, 1.5);

repaint();

public void setShear()
{ t.setToShear(-0.2,0);
repaint();

private Rectangle2D square;

private AffineTransform t;

java.awt.geom.. AffineTransform
® AffineTransform(double a, double b, double ¢, double d, double e, double f)
® AffineTransform(float a, float b, float c, float d, float e, float f)

affine

( ?)
AffineTransform(double[ ] m)

® AffineTransform(float [ ] m)
affine

( ?)

® static AffineTransform getRotatel nstance(doubl e a)



® static AffineTransform getRotatel nstance(double a, double x, double y)
xy)
® static AffineTransform getScal el nstance(double sx, double sy)
X sX L,y sy
( ?)
® static AffineTransform getShearl nstance(doubl e shx, double shy)
X shx Y shy
( ?)
® static AffineTransform getTranslatel nstance(double tx, double ty)
X tx .,y ty
( ?)
® void setToRotation(double a)
® void setToRotation(double a, double x, doubley)
® void setToScale(double sx, double sy)
® void setToShear(double sx, double sy)
® voidsetToTranslation(double tx, double ty)
affine transformation
getXxxInstance
java.awt.Graphics2D
® void setTransform(AffineTransformt)
t
® voidtransform(AffineTransformt)
t
® void rotate(double a)
® void rotate(rotate a, double x, doubley)
® void scale(double sx, double sy)
® void shear(double sx, double sy)
® void translate(doubletx, doublety)

( ?)



AffineTransform

g2.setClip(clipShape); //
g2.draw(shape);
I

setClip

clip rectangle . clip

g2.clip(clipShape); // better

clip
, clip clip )

Shape oldClip = g2.getClip() ; // dip
g2.clip(ClipShape) ; // dip

/192
g2.setClip(oldClip) ; // dip

76
( 723 )

7-23: ClipTest

, font render context . Graphics2D
getFontRenderContext

FontRenderContext context = g2.getFontRenderContext() ;

® Astring
® Afont

® Thefont render context

textLayout layout = newTextLayout(“ Hello” , font, context);



TextLayout

TextLayout
getAdvance()
getAscent()
getDescent()
getLeading()
, ( 7-24). 1 7
FontMetrics . FontMetrics
small point fractional ( )
7-24 . Text layout measurements
, getOutLine
Shape
, . , getOutLine
(0, 100)

AffineTransform transform
= AffineTransform.getTrans atel nstance(0, 100) ;
Shape outline = layout.getOutline(transform) ;

General Path clipShape = new Genera Path() ;
clipShape.append(outline, false) ;

g2.setClip(clipShape)

Point2D p = new Point2D.Doubt(0, 0) ;
for (inti =0;i <NLINES; i ++)

{ doublex = ..

doubley =... ;

(0,0)
affine



Point2D g = new Point2D.Double(x, y) ;
g2.draw(new Line2D.Double(p, Q)) ; // lines are clipped

7-6: ClipTedt.java

import java.awt.*;
import java.awt.event.*;
import java.awt.font.*;
import java.awt.geom.*;
import java.util.*;

import javax.swing.*;

public class ClipTest
{ public static void main(String[] args)
{ JrFrame frame = new ClipTestFrame();

frame.show();

class ClipTestFrame extends JFrame
implements ActionListener
{ public ClipTestFrame()
{ setTitle("ClipTest");
setSize(300, 300);
addWindowL istener(new WindowAdapter()
{ public void windowClosing(WindowEvent €)
{ System.exit(0);
}
P

Container contentPane = getContentPane();
canvas = new ClipPanel();

contentPane.add(canvas, "Center");



JPanel buttonPanel = new JPanel();

ButtonGroup group = new ButtonGroup();

noClipButton = new JRadioButton("No Clip", true);
buttonPanel .add(noClipButton);
group.add(noClipButton);
noClipButton.addActionListener(this);

clipButton = new JRadioButton("Clip", false);
buttonPanel .add(clipButton);
group.add(clipButton);
clipButton.addActionListener(this);

contentPane.add(buttonPanel, "North");

public void actionPerformed(ActionEvent event)
{ Object source = event.getSource();
if (source == clipButton) canvas.setClip(true);

else if (source == noClipButton) canvas.setClip(false);

private JRadioButton clipButton;
private JRadioButton noClipButton;

private ClipPanel canvas;

class ClipPanel extends JPanel
{ public void paintComponent(Graphics g)
{ super.paintComponent(g);

Graphics2D g2 = (Graphics2D)g;

if (clip)
{ FontRenderContext context = g2.getFontRenderContext();



Font f = new Font("Serif", Font.PLAIN, 100);
GeneralPath clipShape = new GeneralPath();

TextLayout layout = new TextLayout("Hello", f, context);

AffineTransform transform

= AffineTransform.getTrand atel nstance(0, 100);
Shape outline = layout.getOutline(transform);
clipShape.append(outline, false);

layout = new TextLayout("World", f, context);
transform
= AffineTransform.getTransl atel nstance(0, 200);
outline = layout.getOutline(transform);
clipShape.append(outline, false);

g2.draw(clipShape);
g2.clip(clipShape);

final int NLINES =50;

Point2D p = new Point2D.Double(0, 0);

for (inti =0;i <NLINES; i++)

{ double x = (2 * getWidth() * i) / NLINES;
doubley = (2 * getHeight() * (NLINES - 1-1i))

/ NLINES;

Point2D g = new Point2D.Double(x, Y);
g2.draw(new Line2D.Double(p, q));

public void setClip(boolean c)
{ cdip=c¢
repaint();

private boolean clip;



java.awt.Graphics
® ShapegetClip()

java.awt.Graphics2D
® void clip(Shapes)

® void setClip(Shapes)

S

® FontRenderContext getFontRenderContext()

TextLayout

java.awt.font. TextLayout

® TextLayout(String s, Font f, FontRenderContext context)

® float getAdvance ()

float getAscent()
® floatgetDescent ()

® float getlLeading ()

RGB , red, green, blue

Javaz2D AP , alpha channel
blue o ) A

7-25

red, green,



, 7-25 50%

7-25:

Peter Duff

12 . Java2D API 8

, 2
, SRC_OVER . Graphics2D
as , ad
7-26
Peter  Duff
) as l-as
7-26 destination
S as(1 —ad)
D . Destination
? Peter-Duff , S
SRC_OVER as
(1-as)ad ( N destination
destination , as
) . as 0 ,
7-26:
7-1
7-27  java2D API 0.75



1.0

7-1 : Peter-Duff

CLEAR
SRC

SRC OVER
DST OVER
SRC_IN
SRC_OUT
DST_IN
DST_OUT

, . DST_IN
, . SRC
, - . Poter-
Duff 17 6.1 Foley, van Dam, Feiner, et a.,

7-27 : Poter -Duff

Composite Graphics2D setComposite
. JavazD API AlphaComposite 7-27
Poter-Duff

AlphaComposite getinstance  AlphaComposite

int rule = AlphaComposite. SRC_OVER,;

float alpha=0.5
g2.setComposite(AlphaComposite.getlnstance(rule, alpha) ) ;
g2.setPaint(Color.blue) ;



g2 fill(rectangle) ;

, Blue 0.5 . SRC_OVER

7-7

AlphaComposite

DS “Blendswith destination”

, . poter-duff

ARGB

Bufferedimage image = new Bufferedimage(getWidth (), getHeight(
Bufferedimage. TYPE_INT_ARGB) ;

Graphics2D glmage — image.createGraphics() ;

/I glmage

g2.drawlmage (image, null, 0, 0) ;

7-28

, DST_IN DST_OUT

7-28 : CompositeT est

7-7: ComposteTest.java

import java.awt.*;
import java.awt.event.*;
import java.awt.image.*;

import java.awt.geom.*;



import java.util.*;
import javax.swing.*;

import javax.swing.event.*;

public class CompositeTest
{ public static void main(String[] args)
{ JFrame frame = new CompositeTestFrame();

frame.show();

class CompositeTestFrame extends JFrame
implements ActionListener, Changelistener
{ public CompositeTestFrame()
{ setTitle("CompositeTest");
setSize(400, 400);
addwWindowL istener(new WindowAdapter()
{ public void windowClosing(WindowEvent €)
{ System.exit(0);
}
P

Container contentPane = getContentPane();
canvas = new CompositePanel();

contentPane.add(canvas, "Center");

ruleCombo = new JComboBox();
ruleCombo.addItem("CLEAR");
ruleCombo.additem("SRC");
ruleCombo.additem("SRC_OVER");
ruleCombo.additem("DST_OVER");
ruleCombo.additem("SRC_IN");
ruleCombo.additem("SRC_OUT");
ruleCombo.additem("DST_IN");
ruleCombo.additem("DST_OUT");
ruleCombo.addActionListener(this);



alphaSlider = new JSlider();
aphaSlider.addChangel istener(this);
JPanel pand = new JPanel();
panel .add(ruleCombo);
panel.add(new JLabel ("Alpha'));
panel.add(al phaSlider);
contentPane.add(panel, "North");

explanation = new JTextField();
contentPane.add(explanation, "South");

canvas.setAlpha(a phaSlider.getValue());
canvas.setRule(ruleCombo.getSel ecteditem());
explanation.setText(canvas.getExplanation());

public void stateChanged(ChangeEvent event)
{ canvas.setAlpha(alphaSlider.getVaue());

}

public void actionPerformed(ActionEvent event)
{ canvas.setRule(ruleCombo.getSelecteditem());
explanation.setText(canvas.getExplanation());

private CompositePanel canvas;
private JComboBox ruleCombo;
private JSlider alphaSlider;
private JTextField explanation;

class CompositePanel extends JPanel
{ public CompositePanel()
{ shapel = new Ellipse2D.Double(100, 100, 150, 100);
shape2 = new Rectangle2D.Double(150, 150, 150, 100);



public void paintComponent(Graphics g)
{ super.paintComponent(g);

Graphics2D g2 = (Graphics2D)g;

Bufferedlmage image = new Bufferedlmage(getWidth(),
getHeight(), Bufferedimage. TYPE_INT_ARGB);

Graphics2D glmage = image.createGraphics();
glmage.setPaint(Color.red);

glmagefill(shapel);

AlphaComposite composite

= AlphaComposite.getl nstance(rule, apha);
gl mage.setComposite(composite);
glmage.setPaint(Col or.blue);
glmagefill(shape2);
g2.drawlmage(image, null, 0, 0);

public void setRule(Object r)
{ if (requals("CLEAR"))
{ rule = AlphaComposite. CLEAR,;
porterDuffl = "

porterDuff2 = "
}

else if (r.equals("SRC"))

{ rule = AlphaComposite.SRC;
porterDuffl = " S";
porterDuff2 = " S";

}

dse if (r.equas("SRC_OVER"))

{ rule = AlphaComposite SRC_OVER;
porterDuffl =" S";

"DS";

porterDuff2
}
dse if (r.equas("DST_OVER")



{ rule = AlphaComposite.DST_OVER,;
porterDuffl = " S*;
porterDuff2 = "DD";

}

else if (r.equals("SRC_IN"))

{ rule = AlphaComposite.SRC _IN;
porterDuffl = "
porterDuff2 = " S";

}

else if (r.equals("SRC_OUT"))

{ rule = AlphaComposite.SRC_OUT;
porterDuffl =" S";

porterDuff2 = *
}
dse if (r.equals("DST_IN"))
{ rule = AlphaComposite.DST_IN;

porterDuffl =" *;
porterDuff2 = " D";

}

dse if (r.equals("DST_OUT"))

{ rule =AlphaComposite DST_OUT;
porterDuffl =" *;
porterDuff2 = "D ";

}

repaint();

public void setAlpha(int a)
{ dpha= (float)a/ 100.0F;
repaint();

public String getExplanation()
{ String r = "Source™:
if (porterDuff2.equals(" "))

r += "clears",



if (porterDuff2.equals(" S"))
r += "overwrites’;
if (porterDuff2.equals("DS"))
r += "blends with";
if (porterDuff2.equals(" D"))
r += "apha modifies';
if (porterDuff2.equals("D "))
r += "alpha complement modifies';
if (!porterDuff2.equals("DD"))
{ r+=" destination";
if ('porterDuffl.equals(" ")) r +=" and ";
}
if (porterDuffl.equals(" S"))
r += "overwrites";
if (!porterDuffl.equals(" "))
r +=" empty pixels';

returnr + ".";

private Shape shapel,;

private Shape shape2;

private float apha;

private int rule;

private String porterDuffl; // row 1 of therule diagram
private String porterDuff2; // row 2 of the rule diagram

java.awt.Graphics2D
® void setComposite(Composite s)

Composite

java.awt.AlphaComposite
® static AlphaComposite getlnstance(int rule)
® static AlphaComposite getlnstance(int rule, float alpha)

composite



rile  CLEAR, SRC, SRC_OVER, DST_OVER, SRC_IN, SRC_OUT, DST_IN,

DST_OUT
apha
. Java2D API
, quality
. Graphics2D setRenderingHint
RenderingHints . 7-2
7-2:
!
antialiasing
‘ staircase’
on or off ,
antialiasing( ) . ,

7-29: Antialiasing

, antialiasing

g2.setRenderingHint(RenderingHints KEY _ANTIALIASING, VALUE_ANTIALIAS ON);



antialiasing
g2.setRenderingHint(RenderingHints KEY_TEXT_ANTIALIASING,
VALUE_TEXT_ALTIALIAS ON);

/ , setRenderingHints

RenderingHints
NULL . ,
RenderingHints hints = new RenderingHints(null) ;
hints.put(RenderingHints KEY _ANTIALIASING, VALUE_ANTIALIAS ON);
hints.put(RenderingHints. KEY_TEXT_ANTIALIASING,
VALUE_TEXT_ANTIALIAS ON);
g2.setRenderingHints(hints) ;

7-8
on off
, . Windows 98
antialiasing , antialiasing
antialiasing on , fractional
Windows98 ,

7-30

7-30 : RenderingHints

7-8: RenderingQuality Test ,java
import java.awt.*;
import java.awt.event.*;
import java.awt.geom.*;
import java.util.*;

import javax.swing.*;

public class RenderQuality Test
{ public static void main(String[] args)



{ JrFrameframe = new RenderQuality TestFrame();

frame.show();

class RenderQuality TestFrame extends JFrame
implements ActionListener
{ public RenderQuality TestFrame()
{ setTitle("RenderQualityTest");
SetSize(400, 400);
addWindowL istener(new WindowAdapter()
{ public void windowClosing(WindowEvent €)
{ System.exit(0);
}
P

checkBoxContainer = Box.createVerticalBox();

antiAliasingBox

= makeCheckBox("Antiaiasing");
qualityRenderingBox

= makeCheckBox("Quality rendering");
ditheringBox

= makeCheckBox("Dithering");
textAntiAliasingBox

= makeCheckBox("Font antialiasing");
fractionalMetricsBox

= makeCheckBox("Fractional font metrics");
qualityAlphal nterpolationBox

= makeCheckBox("Quality apha interpolation™);
qualityColorRenderingBox

= makeCheckBox("Quality Color rendering");

Container contentPane = getContentPane();
canvas = new RenderQualityPanel();

contentPane.add(canvas, "Center");



contentPane.add(checkBoxContainer, "North");

JCheckBox makeCheckBox(String title)
{ JCheckBox box = new JCheckBox(titl€e);

box.addActionListener(this);
checkBoxContainer.add(box);
return box;

public void actionPerformed(ActionEvent event)

{ /I get values from all check boxes

RenderingHints hints = new RenderingHints(null);
hints.put(RenderingHints. KEY_ANTIALIASING,
antiAliasingBox.isSelected()
? RenderingHints VALUE_ANTIALIAS ON
: RenderingHintsVALUE_ANTIALIAS OFF);
hints.put(RenderingHints. KEY_RENDERING,
qualityRenderingBox.isSel ected()
? RenderingHints VALUE_RENDER_QUALITY
: RenderingHintsVALUE_RENDER_SPEED);
hints.put(RenderingHints. KEY_DITHERING,
ditheringBox.isSel ected()
? RenderingHintsVALUE_DITHER_ENABLE
: RenderingHintsVALUE_DITHER DISABLE);
hints.put(RenderingHints KEY _TEXT_ANTIALIASING,
textAntiAliasingBox.isSelected()
? RenderingHints VALUE_TEXT_ANTIALIAS ON
: RenderingHints VALUE_TEXT_ANTIALIAS OFF);
hints.put(RenderingHints. KEY_FRACTIONALMETRICS,
fractionalMetricsBox.isSel ected()
? RenderingHints VALUE_FRACTIONALMETRICS ON
: RenderingHints VALUE_FRACTIONALMETRICS_OFF);
hints.put(RenderingHints KEY _ALPHA_INTERPOLATION,
qualityAlphal nterpol ationBox.isSel ected()
? RenderingHints VALUE_ALPHA_INTERPOLATION_QUALITY



: RenderingHintsVALUE_ALPHA_INTERPOLATION_SPEED);
hints.put(RenderingHints KEY _COLOR_RENDERING,
qualityColorRenderingBox.isSel ected()
? RenderingHints VALUE_COLOR_RENDER_QUALITY
: RenderingHintsVALUE_COLOR_RENDER_SPEED);
canvas.setRenderingHints(hints);

private RenderQualityPanel canvas;

private JCheckBox antiAliasingBox;

private JCheckBox qualityRenderingBox;

private JCheckBox ditheringBox;

private JCheckBox textAntiAliasingBox;

private JCheckBox fractionalMetricsBox;

private JCheckBox qualityAlphal nterpolationBox;
private JCheckBox qualityColorRenderingBox;

private Box checkBoxContainer;

class RenderQualityPanel extends JPanel
{ public RenderQualityPanel()
{ Random generator = new Random();
colorl = new Color(0.7F, 0.7F, 0.0F, 0.5F);
color2 = new Color(0.0F, 0.3F, 0.3F, 0.5F);
image = Toolkit.getDefaultToolkit().getl mage
("clouds.jpg");

MediaTracker tracker = new MediaTracker(this);
tracker.addlmage(image, 0);
try { tracker.waitForID(0); }
catch (InterruptedException €) {}

public void paintComponent(Graphics g)
{ super.paintComponent(g);
Graphics2D g2 = (Graphics2D)g;
g2.setRenderingHints(hints);



g2.drawlmage(image, 0, O, null);
g2.draw(new Ellipse2D.Double(0, O,
image.getWidth(null), image.getHeight(null)));
g2.setFont(new Font("Serif", Font.ITALIC, 40));
g2.drawString("Hello", 75, 75);
g2.setPaint(colorl);
g2.translate(0,-80);
g2 fill(new Rectangle2D.Double(100, 100, 200, 100));
g2.setPaint(color2);
g2 fill(new Rectangle2D.Double(120, 120, 200, 100));

public void setRenderingHints(RenderingHints h)
{ hints = h;
repaint();

private RenderingHints hints = new RenderingHints(null);
private Color colorl,;
private Color colorz;
private Image image;
}
java.awt.Graphics2D
® void setRenderingHint (RenderingHints.Key key, Object value)

® void setRenderingHints (Map m)
key/

java.awt.RenderingHints
® RenderingHints(Map m)

.m null



, scratch

Bufferedimage
BufferedlmageOp
JDK1.0 . , incremental
rendering . GIF, JPEG
JDK 1.0 ImageProducer, |mageFilter,
ImageConsumer
manipulation
, . Java 2 JDK 1.0 “push model”
“direct’
( , “push model”
manipulation (Cunning)
) java
“Pull”
, Bufferedimage

image = new Bufferedlmage(width, height, Bufferedimage. TYPE_INT_ARGB) ;

WritableRaster getRaster

WritableRaster raster = image.getRaster() ;

setPixel )



TYPE_INT_ARGB ,
0 255 red, green, blue 4

int[] black ={0, 0, 0, 255} ;
raster.setPixel (1, ], black) ;

Java2D API ‘ sample values’
: float [ ] double [ ] setPixel
00 10

float [ ] red={ 0.1F, 0.0F, 0.0F, 1.0F } ;
raster.setPixel (1,j,red) ;//
, 1 255

setPixel
, . ) sample values
, TYPE_INT_ARGB ,

red, green, blue, , red, green, blue

int[] pixels=newint[ 4* width* height] ;

pixelq0]=..... // red
pixed1] =.....// green
pixelq2] =.....// blue
pixelg3] = .....4/

raster.setPixels(x, y, width, height, pixels) ;

, , getPixel . sample values 4

int[] sample=new int[4];

raster.getPixd(x, y, sample) ;
Color ¢ = new Color(sampl€e[0], sample[ 1], sampl€e[2], sampl€[3] ) ;



getPixe
raster.getPixels(x, y, width, height, sasmples) ;

TYPE_INT_ARGB

, getPixel/setPixel . ,
values
RGB
: RGB
LCD( ) (idiosyncrasies)
, RGB
(www.color.org) 1931 CIE XYZ
ICC
CIE(www.cie.co.at/cie) 1931
X, Y, Z
( , 1931 CIE XYZ , 13
Dam, Feiner, et a ) , ICC

SRGB (http://www.w3.org/Graphics/Color/sRGB.html)

1931 CIE XYZ
. Java 2D API RGB
getColorModel
ColorModel model = image.getColorModel() ;
, Raster getDataElements
Object
Object data = raster.getDataElement(x, y, null) ;
. getDataElement sample values

, getDataElements

sample

Foley, van

RGB



ARGB . getRGB 8 4
, red, green, blue : Color(int argb,
Boolean has Alpha) Color
int argb = model.getRGB(data) ;

Color color = new Color(argb, true) ;

, . Color getRGB
, red, green, blue , ColorModel
getDataElement . -
Object . Object  WritableRaster setDataElements
int argb = color.getRGB () ;
Object data= model.getDatakElements(argb null) ;
raster.setDataElements(x, y, data) ;
, we bow to
tradition and 7-31 Mandelbrot set
7-31: A Mandelbrot set
Mandelbrot set
, . “escapes to infinity” ,
. fractal
‘ Chaos and
fractals:New Frontiers of science Heinz-Otto Peitgen, Hartmut Jurgens, Dietmar Saupe,
[Springer Verlag 1992]
Mandelbrot set . (a, b) (x,y) = (0,
0
( ) XNew =x2—-y2 +a
ynew =2xy +b
X Yy . X y 2

. bounded sequence (a b)



79 . ,

TYPE_BYTE_GRAY

7-9: ManddbrotTes java
import java.awt.*;
import java.awt.event.*;
import java.awt.image.*;

import javax.swing.*;

public class MandelbrotTest
{ public static void main(String[] args)
{ JFrame frame = new MandelbrotFrame();

frame.show();

class Mandel brotFrame extends JFrame
{ public MandelbrotFrame()
{ setTitle("MandelbrotTest");
SetSize(400, 400);
addWindowL istener(new WindowAdapter()
{ public void windowClosing(WindowEvent €)
{ System.exit(0);
}
P

Container contentPane = getContentPane();

contentPane.add(new MandelbrotPanel(), "Center");

class Mandel brotPanel extends JPanel
{ public void paintComponent(Graphics g)

ColorModel



{ super.paintComponent(g);
Bufferedimage image = new Bufferedlmage(getWidth(),
getHeight(), Bufferedimage. TYPE_INT_ARGB);
generate(image);
g.drawlmage(image, 0, O, null);

public void generate(Bufferedimage image)

{ int width = image.getWidth();
int height = image.getHeight();
WritableRaster raster = image.getRaster();
ColorModel model = image.getColorModel ();

Color fractalColor = Color.red;
int argb = fractalColor.getRGB();
Object colorData = model .getDataElements(argb, null);

for (inti = 0; i <width; i++)
for (int j = 0; j < height; j++)
{ double a= XMIN +i* (XMAX - XMIN) / width;
double b = YMIN + j * (YMAX - YMIN)/ height;
if (lescapesTolnfinity(a, b))
raster.setDataElements(i, j, colorData);

private boolean escapesTolnfinity(double a, double b)
{ double x = 0.0;
double y = 0.0;
int iterations = O;
do
{ double xnew = x* X -y*y+a;
doubleynew =2* x * y + b;
X = Xnew;
y = ynew;

iterations++;



if (iterations == MAX_ITERATIONS) return fase;
}
while (X <=2 && y <= 2);

return true;

private static final double XMIN = -2,
private static final double XMAX = 2;
private static final double YMIN = -2,
private static final double YMAX = 2;
private static fina int MAX_ITERATIONS = 16;

java.awt.image.Bufferedimage

Bufferedlmage(int width, int height, int imageType)

width, height

imageType TYPE_INT_RGB, TYPE_INT_ARGB,

TYPE_BYTE_INDEXED, TYPE_USHORT 555 RGB

ColorModel getColorModel()

® \WritableRaster getRaster( )

java.awt.image.Raster

Object getDataElements(int x, int y, Object data))

NULL ,
NULL ,

X, Y
data

int[] getPixel(int X, inty, intw, int h, int[ ] sampleVaues)

float [ ] getPixd(intx, inty, intw, int h, float [ ] sampleValues)

TYPE_ BYTE_GRAY,

NULL



double[ ] getPixel (intx,inty,intw,int h, double[] sampleValues)
int[] getPixels(int X, inty, intw, inth, int[ ] sampleValues)
float [ ] getPixels(int x, inty, intw, int h, float [ ] sampleValues)

double[ ] getPixels (int x, inty, intw, int h, double[ ] sampleVaues)

. sampleValues  NULL
. sampleValues NULL ,

X!y il
w, h

sampleValues NULL

java.awt.image. Writabl eRaster
® void setDataElements(int x, int y, Object data)

X, Y
data

void setPixel(int X, inty, intw, int h, int [ ] sampleVaue)

void setPixel(int X, inty, intw, int h, float [ ] sampleValues)
void setPixel (intx, inty, intw, int h, double[ ] sampleValues)
void setPixels(int x, inty, intw, inth, int [ ] sampleValues)
void setPixels(int X, inty, intw, int h, float [ ] sampleValues)

void setPixels(int x, inty, int w, int h, double[ ] sampleValues)

X!y il
w, h

sampleValues

java.awt.image.ColorM odel

® int getRGB(Object data)



ARGB
data

® Object getDataElements( int argh, Object data)

NULL ,
NULL ,
argb
data
NULL.
java.awt.Color
® Color (int argh, Boolean has A lpha)
has Alpha ARGB has Alpha
® intgetRGB ()
ARGB
, scratch . ,
getPixel/getDataElements . Java2
BufferedlmageOp . ,
filter

BufferedimageOpop = ...,

Bufferedimage filteredimage

= new Bufferedimage(image.getWidth( ), image.getHeight( ), image.getType () ) ;
op-filter(image, filteredimage);

(op.filter(image, image )) ,

RGB



BufferedlmageOp 5
AffineTransformOp
RescaleOp
LookupOp
ColorConvertOp
convolveOp

AffineTransformOp affine

AffineTransform transform
= AffineTransform.getRotatel nstance(Math.toTadians(angle),
image.getWidth() / 2, image.getHeight()/2) ;
AffineTransformOp op

= new AffineTransformOp(transform, interpolation) ;
op-filter(image, filteredimage) ;

AffineTransformOp affine Interpolation
, Interpolation
2 interpolation . AffineTransformOp.TYPE_BILINEAR,

AffineTransformOp.TYPE_NEAREST_NEIGHBOR. Bilinear interpolation

7-10 5 ( 7-32)
7-32:
RescaleOp X
xnew =ax+b( )
legd
ARGB , red, green, blue
.a>1
RescaleOp . 7-10 ,
float a= 1.5f;
float b = -20.0f ;

RescaleOp op = new RescaleOp (a, b, null );



L ookupOp arbitrary

L ookupOp LookupTable
. ByteLookupTable  ShortLookupTable 2
RGB , Bytel. ookupTable
offset

L ookupOp

byte negative] | = new byte[256] ;

for (intl1 =0;1<256; | ++)

negativell] = (byte) (255-1) ;
Bytel ookupTable table = new Bytel ookupTable(0, negative) ;
L ookupOp op = new LookupOp (table, null ) ;

lookup
L ookupOp
)
ColorConvertOp
ConvolveOp convolution(
convolution ,
, blur filter ( 7-33)

7-33: Blurring an image

convolution

255-c

)

. LookupTable



convolution

edge detection ( 7-34) edge detection

7-34 : Edge detection

convolution ,

ConvolveOp

float [ ] elements=

{ 0.0f, -1.0f, 0,0f, -1,0f, 4.f, -1.0f, 0.0f, -1.0f, 0.0f } ;
Kernel kernel = new Kernel (3, 3, elements) ;
ConvolveOp op = new ConvolveOp (kernel);
op.filter(image, filterlmage) ;

7-10 GIF, JPEG
.Java2D API

, GIF, JPEG
, Sun Microsystems JDK com.sun.image.codec.jpeg

http://java.sun.com/products/jdk/1.2/docs/quide/2d/api-j peg/overview-summary.html

. WWw.acme.com/java GIF

7-10: ImageProcessingTest.java
import javax.swing.*;

import java.awt.*;



import java.awt.event.*;
import java.awt.geom.*;
import java.awt.image.*;

import java.io.*;

public class ImageProcessingTest
{ public static void main(String[] args)
{ JFrame frame = new ImageProcessingFrame();

frame.show();

class ImageProcessingFrame extends JFrame
implements ActionListener
{ public ImageProcessingFrame()
{ setTitle("ImageProcessingTest");
setSize(300, 400);
addWindowL istener(new WindowAdapter()
{ public void windowClosing(WindowEvent €)
{ System.exit(0);
}
P

Container contentPane = getContentPane();
panel = new ImageProcessingPanel();

contentPane.add(panel, "Center");

JMenu fileMenu = new JMenu("File");
openltem = new JMenultem("Open");
openltem.addActionListener(this);
fileMenu.add(openltem);

exitlitem = new JMMenultem("Exit");
exitltem.addA ctionListener(this);
fileMenu.add(exitltem);



JMenu editMenu = new JMenu("Edit");
blurltem = new JMenultem("Blur");
blurltem.addActionListener(this);
editMenu.add(blurltem);

sharpenitem = new JMenultem("Sharpen");
sharpenitem.addActionListener(this);
editM enu.add(sharpenltem);

brightenltem = new JMenultem("Brighten");
brightenltem.addA ctionListener(this);
editM enu.add(brightenltem);

edgeDetectltem = new JMenultem("Edge detect");
edgeDetectItem.addActionListener(this);
editM enu.add(edgeDetectltem);

negativeltem = new JMenultem("Negative");
negativeltem.addA ctionListener(this);
editM enu.add(negativeltem);

rotateltem = new JMenultem("Rotate");
rotatel tem.addA ctionListener(this);
editMenu.add(rotateltem);

JMenuBar menuBar = new JMenuBar();
menuBar.add(fileM enu);
menuBar.add(editMenu);
setIMenuBar(menuBar);

public void actionPerformed(ActionEvent evt)
{ Ohbject source = evt.getSource();
if (source == openltem)
{ JFileChooser chooser = new JFileChooser();

chooser.setCurrentDirectory(new File("."));



chooser.setFil eFilter(new
javax.swing.filechooser.FileFilter()
{ public boolean accept(File f)
{ String name = f.getName().toLowerCase();
return name.endswith(".gif")
[| name.endsWith(".jpg")
[| name.endsWith(".jpeg")
|| f.isDirectory();
}
public String getDescription()
{ return "Image files";
}
1

int r = chooser.showOpenDial og(this);
if(r == JFileChooser. APPROVE_OPTION)
{ String name
= chooser.getSel ectedFile().getAbsolutePath();
panel.|oadlmage(name);

}
else if (source == exitltem) System.exit(0);
else if (source == blurltem) panel.blur();
else if (source == sharpenitem) panel.sharpen();
else if (source == brightenltem) panel.brighten();
else if (source == edgeDetectItem) panel.edgeDetect();
else if (source == negativeltem) panel.negative();
else if (source == rotateltem) panel.rotate();

private ImageProcessingPanel panel;
private JMenultem openltem;
private IMenultem exitltem;

private JMenultem blurltem;

private IMenultem sharpenltem;



private IMenultem brightenltem;
private IMenultem edgeDetectltem;
private IMenultem negativeltem;

private JMenultem rotateltem;

class ImageProcessingPanel extends JPanel
{ public void paintComponent(Graphics g)
{ super.paintComponent(g);
if (image != null)
g.drawlmage(image, 0, 0, null);

public void loadlmage(String name)
{ Image loadedimage
= Toolkit.getDefaultToolkit().getlmage(name);
MediaTracker tracker = new MediaTracker(this);
tracker.addl mage(loadedimage, 0);
try { tracker.waitForID(0); }
catch (InterruptedException €) {}
image = new Bufferedlmage(loadedlmage.getWidth(null),
loadedI mage.getHeight(null), Bufferedimage. TYPE_INT_RGB);
Graphics2D g2 = image.createGraphics();
g2.drawlmage(loadedimage, 0, 0, null);

repaint();

private void filter(BufferedlmageOp op)
{ Bufferedimagefilteredimage
= new Bufferedlmage(image.getWidth(), image.getHeight(),
image.getType());
op.filter(image, filteredimage);
image = filteredimage;
repaint();



private void convolve(float[] elements)
{ Kernel kernel = new Kernel(3, 3, elements);
ConvolveOp op = new ConvolveOp(kernel);
filter(op);

public void blur()
{ float weight = 1.0f/9.0f;
float[] elements = new float[9];
for (inti=0;i<9;i++)
elementg[i] = weight;

convolve(elements);

public void sharpen()
{ float[] elements =
{ 0.0f, -1.0f, 0.0f,
-1.0f, 5f, -1.0f,
0.0f, -1.0f, 0.0f
3

convolve(elements);

void edgeDetect()
{ float[] elements =
{ 0.0f, -1.0f, 0.0f,
-1.0f, 4f, -1.0f,
0.0f, -1.0f, 0.0f
3

convolve(elements);

public void brighten()
{ float a= 15f;
float b = -20.0f;



RescaleOp op = new RescaleOp(a, b, null);
filter(op);

void negative()
{ byte negative[] = new byte[256];
for (inti =0; i <256 i++)
negativeli] = (byte)(255 -i);
BytelL ookupTable table = new Bytel ookupTable(0, negative);
LookupOp op = new LookupOp(table, null);
filter(op);

void rotate()
{ AffineTransform transform
= AffineTransform.getRotatel nstance(M ath.toRadians(5),
image.getWidth() / 2, image.getHeight() / 2);
AffineTransformOp op = new AffineTransformOp(transform,
AffineTransformOp.TYPE_BILINEAR);
filter(op);

private Bufferedlmage image;

java.awt.image.BufferedlmageOp
® Bufferedimage = filter(Bufferedlmage source, Bufferedl mage dest)
NULL

java.awt.image. AffineTransformOp
® AffineTransformOp(AffineTransform t, int interpolationType)
affine
t Affine
interpolationType TYPE_BILINEAR TYPE_NEAREST _NEIGHBOR



java.awt.image.RescaleOp
® RescaleOp(float a, float b, RenderingHints hints)

ab XNew = ax +b
hints

NULL

java.awt.image.LookupOp
® L ookupOp(LookupTabletable, RenderingHints hints)
lookup

table

hints

NULL

java.awt.image.Bytel ookupTable
® Bytel ookupTable( int offset, byte[ ] data)
byte lookup

offset

data

java.awt.image.ConvolveOp
® ConvolveOp(Kernel kernel)
® ConvolveOp(Kernel kernel, int edgeCondition, RenderingHints hints)
convolution

kernel convolution

edgeCondition edge
EDGE_ZERO FILL. Edge convolution

EDGE_ZERO FILL

hints : NULL
java.awt.image.Kernel

® Kernel (intwidth, int height, float [ ] data)

width, height
data

EDGE_NO_OP,



JDK1.1
JDK1.1 .11
)
2 2D
2D
2
www.apl.jhu.edu/~hall/java/Swing-Tutorial/Swing-T utorial-Printing.html
® Printable
°
Printable

int print(Graphics g, PageFormat format, int page)

, PrinterJob
getPrinterJob

URL



defaultPage setPrintable
Printable

PrinterJob printJob = PrinterJob.getPrinterJob();
pageFormat = printJob.defaultPage();
printJob.setPrintable(printable, pageFormat);

. PrintJon JDK1.1
. PrinterJob
, printDialog
( 7-35 )
7-35:
Printable ,
print
Print Printable. PAGE_EXISTS ,

. Print PrintableNO_SUCH_PAGE ,

print




, 1-19999

Book
PrintDialog “OK” true
, PrinterJob print
print PrinterException
if(ptintJob.printDia og())
{ try
{ printJob.print();
}
catch(PrinterException exception)
{
}
}
, Printable print
print
print
(banding)
Printable
print
print

print Graphics



print getClip

print PageFormat
(point)

getWidth
getHeight

72 - ( 254 ) , A4 595 by
842 us 612 by 792

72

1 254

PageFormat getWidth  getHeight

getlmageableWidth

getlmageableHeight

(Imageable area) ( 7-36 ).

getlmageableX
getlmageableY

print



JDK

print

g.trand ate(pageFormat.getlmageableX () , pageForamt.getimageableY ());

7-36:

PrintJob pageDialog
7-37

PageFormat pageDialog

PageFormat defaultFormat = printJob.defal utPage();
PageForamt sel ectedFormat = printJob.pageDial og(defaultFormat);

JDK , pageDialog

JDK

7-37:

7-11
. JPan€l Printable . PaintComponent
print

class PrintPanel extends JPanel implements Printable
{ public void paintComponent(Graphics g)

{ super.paintComponent(g);



Graphics2D g2 = (Graphics2D)g;
drawPage(g2);

public int print(Graphics g, PageFormat pf, int page)
throws PrinterException

{ if (page >=1) return Printable NO_SUCH_PAGE;
Graphics2D g2 = (Graphics2D)g;
g2.trand ate(pf.getimageableX (), pf.getimageableY ());

drawPage(g2);
return Printable PAGE_EXISTS;

public void drawPage(Graphics2D g2)
{ /I shared drawing code goes here

: JDK1.2
, print gc.setPaint(Color.black)
.JDK1.3

“Hello, World” ( 7-23)

7-11




7-11: PrintTest java
import java.awt.*;
import java.awt.event.*;
import java.awt.font.*;
import java.awt.geom.*;
import java.awt.print.*;
import java.util .*;

import javax.swing.*;

public class PrintTest
{ public static void main(String[] args)
{ JFrame frame = new PrintTestFrame();

frame.show();

class PrintTestFrame extends JFrame
implements ActionListener
{ public PrintTestFrame()
{ setTitle("PrintTest");
setSize(300, 300);
addWindowL istener(new WindowAdapter()
{ public void windowClosing(WindowEvent €)
{ System.exit(0);
}
P

Container contentPane = getContentPane();
canvas = new PrintPanel();

contentPane.add(canvas, "Center");

JPanel buttonPanel = new JPanel();



printButton = new JButton("Print");
buttonPanel .add(printButton);
printButton.addA ctionListener(this);

pageSetupButton = new JButton("Page setup");
buttonPanel .add(pageSetupButton);
pageSetupButton.addActionListener(this);

contentPane.add(buttonPanel, "North");

public void actionPerformed(ActionEvent event)
{ Object source = event.getSource();
if (source == printButton)
{ PrinterJob printJob = PrinterJob.getPrinterJob();
if (pageFormat == null)
pageFormat = printJob.defaultPage();
printJob.setPrintable(canvas, pageFormat);
if (printJob.printDialog())
{ try
{ printJob.print();
}
catch (PrinterException exception)
{ JOptionPane.showM essageDial og(this, exception);
}

}
else if (source == pageSetupButton)

{ PrinterJob printJob = PrinterJob.getPrinterJob();
if (pageFormat == null)
pageFormat = printJob.defaultPage();
pageFormat = printJob.pageDial og(pageFormat);

private JButton printButton;



private JButton pageSetupButton;

private PrintPanel canvas;

private PageFormat pageFormat;

class PrintPanel extends JPanel
implements Printable
{ public void paintComponent(Graphics g)
{ super.paintComponent(g);
Graphics2D g2 = (Graphics2D)g;
drawPage(g2);

public int print(Graphics g, PageFormat pf, int page)
throws PrinterException

{ if (page >= 1) return Printable NO_SUCH_PAGE;
Graphics2D g2 = (Graphics2D)g;
g2.setPaint(Color.black);
g2.trand ate(pf.getimageableX (), pf.getimageableY ());
g2.draw(new Rectangle2D.Double(0, 0,

pf.getlmageableWidth(), pf.getlmageableHeight()));

drawPage(g2);
return Printable PAGE_EXISTS;

public void drawPage(Graphics2D g2)

{ FontRenderContext context = g2.getFontRenderContext();
Font f = new Font("Serif", Font.PLAIN, 72);
GeneralPath clipShape = new General Path();

TextLayout layout = new TextLayout("Hello", f, context);
AffineTransform transform
= AffineTransform.getTranslatel nstance(0, 72);
Shape outline = layout.getOutline(transform);



clipShape.append(outline, false);

layout = new TextLayout("World", f, context);
transform
= AffineTransform.getTranslatelnstance(0, 144);
outline = layout.getOutline(transform);
clipShape.append(outline, false);

g2.draw(clipShape);
g2.clip(clipShape);

fina int NLINES=50;

Point2D p = new Point2D.Double(0, 0);

for (inti = 0; i < NLINES; i++)

{ double x = (2 * getWidth() * i) / NLINES;
doubley = (2 * getHeight() * (NLINES - 1-1i))

/ NLINES;

Point2D g = new Point2D.Double(x, y);
g2.draw(new Line2D.Double(p, q));

java.awt.print.Printable
#* int print(Graphics g, PageFormat format, int pageNumber)
PAGE_EXISTS NO_SUCH_PAGE

g
format

pageNumber

java.awt.print.PrinterJob
#* dtatic PrinterJob getPrinterJob()

#® PageFormat defaultPage()



PageFormat pageDia og(PageFormat defaults)

defaults
boolean printDialog()

true
void setPrintable(Printable p)
void setPrintable(Printable p, PageFormat format)
Printable
void paint()
print Printable

java.awt.print.PageFormat

double getWidth()
double getHeight()

double getlmageabl eWidth()
doubl e getlmageableHeight()

double getlmageableX ()
double getlmageableY ()

int getOrientation()
PORTRAIT,LANDSCAPE,REVERSE_LANDSCAPE

Printable
Pageable

Book . (book)

(section)



Printable . Printable

Book book = new Book();

Printable coverpage = ...

Printable bodypage = ..,

book.append(coverpage, pageFormat); // append 1 page
book.append(bodypage, pageFormat, pageCount);

, Book setPageable

printJob.setPageabl e(book);

Printable print ,

, Book

Printable



7-12

7-38:
Banner layoutPages
Banner getPageCount
2D API
( 7-39
7-39:

(transformation)

Graphics2D

7-38

translate

72



( 7-40 ).
7-12  PrintPreviewDialog

(Generic)
PrintPreviewDialog , PageFormat Printable Book
PrintPreviewCanvas
“Next”  “Previous’ , paintComponent
Printable print
, print
float xoff =. .. ; // left of page

float yoff = .., // top of page

float scale = .., to fit printed page onto screen
g2.trandate(xoff, yoff);

g2.scale(scale, scale);

Printable printable = book.getPrintabl e(currentPage);
Printable.print(g2, pageFormat, currentPage);

print

2D

7-40 .



7-12
“Hello, World"”

7-12: BookTest.java

import java.awt.*;
import java.awt.event.*;
import java.awt.font.*;
import java.awt.geom.*;
import java.awt.print.*;
import java.util.*;

import javax.swing.*;

public class BookTest
{ public static void main(String[] args)
{ JrFrame frame = new BookTestFrame();

frame.show();

class BookTestFrame extends JFrame
implements ActionListener
{ public BookTestFrame()
{ setTitle("BookTest");
setSize(300, 100);
addWindowL istener(new WindowAdapter()
{ publicvoid windowClosing(WindowEvent €)
{ System.exit(0);
}
P

Container contentPane = getContentPane();
text = new JTextFed();
contentPane.add(text, "South™);



JPanel buttonPanel = new JPanel();

printButton = new JButton("Print");
buttonPanel .add(printButton);
printButton.addA ctionListener(this);

pageSetupButton = new JButton("Page setup");
buttonPanel .add(pageSetupButton);
pageSetupButton.addActionListener(this);

printPreviewButton = new JButton("Print preview");
buttonPanel .add(printPreviewButton);
printPreviewButton.addA ctionL istener(this);

contentPane.add(buttonPanel, "North");

public Book makeBook()
{ if (pageFormat ==null)
{ PrinterJob printJob = PrinterJob.getPrinterJob();
pageFormat = printJob.defaultPage();
}
Book book = new Book();
String message = text.getText();
Banner banner = new Banner(message);
int pageCount
= banner.getPageCount((Graphics2D)getGraphics(),
pageFormat);
book.append(new CoverPage(message + " (" + pageCount
+ " pages)"), pageFormat);
book.append(banner, pageFormat, pageCount);

return book;

public void actionPerformed(ActionEvent event)

{ Object source = event.getSource();



if (source == printButton)
{ PrinterJob printJob = PrinterJob.getPrinterJob();
printJob.setPageable(makeBook());
if (printJob.printDialog())
{ try
{ printJob.print();
}
catch (Exception exception)
{ JOptionPane.showM essageDial og(this, exception);
}

}
else if (source == pageSetupButton)

{ PrinterJob printJob = PrinterJob.getPrinterJob();
if (pageFormat == null)
pageFormat = printJob.defaultPage();
pageFormat = printJob.pageDial og(pageFormat);
}
else if (source == printPreviewButton)
{ PrintPreviewDialog dialog
= new PrintPreviewDia og(makeBook());
dialog.show();

private JButton printButton;
private JButton pageSetupButton;

private JButton printPreviewButton;

private JTextField text;
private PageFormat pageFormat;

class Banner implements Printable
{ public Banner(String m)
{ message = m;



public int getPageCount(Graphics2D g2, PageFormat pf)
{ if (message.equals("")) return O;
layoutPages(g2, pf);
float width = scale * layout.getAdvance();
int pages = (int)Math.ceil(width / pf.getlmageableWidth());

return pages;

public int print(Graphics g, PageFormat pf, int page)
throws PrinterException
{ Graphics2D g2 = (Graphics2D)g;
g2.setPaint(Color.black);
if (page > getPageCount(g2, pf))
return PrintableNO_SUCH_PAGE;
g2.trand ate(pf.getimageableX (), pf.getimageableY ());

drawPage(g2, pf, page);
return Printable PAGE_EXISTS;

public void layoutPages(Graphics2D g2, PageFormat pf)
{ if (message.equals("")) return;
FontRenderContext context = g2.getFontRenderContext();
Font f = new Font("Serif", Font.PLAIN, 72);
layout = new TextLayout(message, f, context);
float ascent = layout.getAscent();
float descent = layout.getDescent();
float height = ascent + descent;
scale = (float)pf.getimageableHeight() / height;

public void drawPage(Graphics2D g2, PageFormat pf, int page)
{ if (message.equals("")) retumn;

page--; // account for cover page



layoutPages(g2, pf);

drawCropMarks(g2, pf);
g2.clip(new Rectangle2D.Double(0, O,
pf.getlmageableWidth(), pf.getlmageableHeight()));
g2.translate(-page * pf.getlmageableWidth(), 0);
g2.scale(scale, scale);
AffineTransform transform
= AffineTransform.getTransl atel nstance(0,
layout.getAscent());
Shape outline = layout.getOutline(transform);

g2.draw(outline);

public void drawCropMarks(Graphics2D g2, PageFormat pf)

{ fina double C = 36; // crop mark length = 1/2 inch
double w = pf.getl mageableWidth();
double h = pf.getlmageableHeight();
g2.draw(new Line2D.Double(0, 0, 0, C));
g2.draw(new Line2D.Double(0, 0, C, 0));
g2.draw(new Line2D.Double(w, 0, w, C));
g2.draw(new Line2D.Double(w, 0, w - C, 0));
g2.draw(new Line2D.Double(0, h, O, h - C));
g2.draw(new Line2D.Double(0, h, C, h));
g2.draw(new Line2D.Double(w, h, w, h - C));
g2.draw(new Line2D.Double(w, h, w - C, h));

private String message;
private float scale;

private float width;
private TextLayout layout;

class CoverPage implements Printable
{ public CoverPage(String t)



{ title=1t;
}

public int print(Graphics g, PageFormat pf, int page)
throws PrinterException
{ if (page >= 1) return PrintableNO_SUCH_PAGE;
Graphics2D g2 = (Graphics2D)g;
g2.setPaint(Color.black);
g2.translate(pf.getl mageableX (), pf.getimageableY());
FontRenderContext context = g2.getFontRenderContext();
Font f = g2.getFont();
TextLayout layout = new TextLayoult(title, f, context);
float ascent = layout.getAscent();
g2.drawString(title, 0, ascent);
return Printable PAGE_EXISTS;

private String title;

class PrintPreviewDial og extends JDia og
implements ActionListener
{ public PrintPreviewDiaog(Printable p, PageFormat pf,
int pages)
{ Book book = new Book();
book.append(p, pf, pages);
layoutUI (book);

public PrintPreviewDialog(Book b)
{ layoutUl(b);
}

public void layoutUl(Book book)
{ sSize(200, 200);



Container contentPane = getContentPane();
canvas = new PrintPreviewCanvas(book);

contentPane.add(canvas, "Center");

JPanel buttonPanel = new JPanel();

nextButton = new JButton("Next");
buttonPanel .add(nextButton);
nextButton.addA ctionL istener(this);

previousButton = new JButton("Previous');
buttonPanel .add(previousButton);
previousButton.addActionListener(this);

closeButton = new JButton("Close");
buttonPanel .add(closeButton);
closeButton.addA ctionListener(this);

contentPane.add(buttonPanel, "South");

public void actionPerformed(ActionEvent event)
{ Object source = event.getSource();

if (source == nextButton)

{ canvasflipPage(l);

}

else if (source == previousButton)
{ canvas.flipPage(-1);
}
else if (source == closeButton)
{ setVisble(false);
}

private JButton nextButton;

private JButton previousButton;



private JButton closeButton;

private PrintPreviewCanvas canvas,

class PrintPreviewCanvas extends JPanel
{ public PrintPreviewCanvas(Book b)
{ book = b;

currentPage = O;

public void paintComponent(Graphics g)
{ super.paintComponent(g);
Graphics2D g2 = (Graphics2D)g;
PageFormat pageFormat = book.getPageFormat(currentPage);

double xoff; // x offset of page start in window
double yoff; /I y offset of page start in window
double scale; // scale factor to fit page in window
double px = pageFormat.getWidth();
double py = pageFormat.getHeight();
double sx = getWidth() - 1;
double sy = getHeight() - 1;
if (px / py < sx/ sy) /I center horizontally
{ scale =sy/ py;
xoff = 0.5 * (sx - scale* px);
yoff = 0;
}
else /I center vertically
{ scde=sx/px;
xoff =0;
yoff = 0.5 * (sy - scale* py);
}
g2.trandate((float)xoff, (float)yoff);
g2.scae((float)scale, (float)scale);

/I draw page outline (ignoring margins)



Rectangle2D page = new Rectangle2D.Double(0, O, px, py);
g2.setPaint(Color.white);

g2 fill(page);
g2.setPaint(Color.black);

g2.draw(page);

Printable printable = book.getPrintable(currentPage);

try

{ printable.print(g2, pageFormat, currentPage);

}

catch (PrinterException exception)

{ g2.draw(new Line2D.Double(0, 0, px, py));
g2.draw(new Line2D.Double(0, px, 0, py));

}

public void flipPage(int by)

{ int newPage = currentPage + by;
if (0 <= newPage & & newPage < book.getNumb erOfPages())
{ -currentPage = newPage;

repaint();

private Book book;

private int currentPage;

java.awt.print.PrinterJob
#* void setPageabl e(pageable p)
(Book ) Pageable
java.awt.print.Book
#* void append(Printable p, PageFormat format)
#* void append(Printable p, PageFormat format, int pageCount)

Book (section)



#* Printable getPrintable(int page)
Printable

X )
(Cut and paste)

JDK1.0

. JDK1.1
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MIME(Multipurpose Internet Mail Extension)
: MIME RFC(Request for Comment) HTML URL

http://www.oac.uci.edu/indiv/ehood/MIME

MIME MIME

mail )

, . MIME

MIME
MIME



) API

(negotiation) K API
(flavor) )

7-3

java.awt.datatransfer

7-4: java.awt.datatransfer

Transferable
Clipboard

Clipboard
ClipboardOwner

DataFlavor
StringSelection Transferable 11
, ClipboardOwner

7-4



UnsupportedFlavorException
Transferable

Clipboard clipboard = Toolkit.getDefault Toolkit().getSystemClipboard();

, StringSelection

StringSelection selection = new StringSel ection(text);

StringSel ection ClipBoardOwner setContents

null

Clipboard.setContents(selection, null);

“ (delayed formatting)”
( ) 1

(lostOwnership )



String text = ...

StringSelection selection = new StringSel ection(text);

Clipboard.setContents(selection, null);

getContents

Transferable contents = clipboard.getContents(this);

getContents null
Transferable
DataFlavor.stringFlavor . isDataFlavorSupported
, getTransferData
try
UnsupportedFlavorException | OException

DataFlavor flavor = DataFlavor.stringFlavor;
if(selection.isDataFlavorSupported(flavor))

{ try
{ String text = (String)(sel ection.getTransferData(flavor);
do something with text;
}
catch(Exception €)
{
}
}
7-13
7-41

Copy . 7-42



7-41 : TextTransfer Test

7-42 .

7-13: TextTransfer Test java
import java.io.*;
import java.awt.*;
import java.awt.datatransfer.*;
import java.awt.event.*;

import javax.swing.*;

public class TextTransferTest
{ public static void main(String[] args)
{ JFrame frame = new TextTransferFrame();

frame.show();

class TextTransferFrame extends JFrame
implements ActionListener
{ public TextTransferFrame()
{ setTitle("TextTransferTest");
setSize(300, 300);
addWindowL istener(new WindowAdapter()
{ public void windowClosing(WindowEvent €)
{ System.exit(0);
}
P



Container contentPane = getContentPane();

textArea = new JTextArea();
contentPane.add(new JScrollPane(textArea), "Center");
JPanel panedl = new JPanel();
copyButton = new JButton("Copy");
panel .add(copyButton);
copyButton.addA ctionListener(this);
pasteButton = new JButton("Paste");
panel .add(pasteButton);
pasteButton.addActionListener(this);
contentPane.add(panel, "South");
sysClipboard
= Toolkit.getDefaultToolkit().getSystemClipboard();

public void actionPerformed(ActionEvent event)
{ Object source = event.getSource();
if (source == copyButton) copy();

elseif (source == pasteButton) paste();

private void copy()
{ String text = textArea.getSelectedText();
if (text.equals("")) text = textArea.getText();
StringSelection selection = new StringSel ection(text);
sysClipboard.setContents(selection, null);

private void paste()
{ String text;
Transferable contents = sysClipboard.getContents(this);
if (contents == null) return;
try
{ text = (String)(contents.getTransferData
(DataFlavor.stringFlavor));



textArea.replaceSel ection(text);
}
catch(Exception €)
{ textAreaappend("Error: " + €);
}

private JTextArea textArea;
private JButton copyButton;
private JButton pasteButton;
private Clipboard sysClipboard;

java.awt. Toolkit
#* Clipboard getSystemClipboard()

java.awt.datatransfer.Clipboard
#* Transferable getContents(Object requester)

requester

#* void setContents(Transferable contents, ClipboardOwner owner)

contents Transferable
owner

( lostOwnership )

java.awt.datatransfer.ClipboardOwner
#* void lostOwnership(Clipboard clipboard, Transferable contents)

clipboard

contents

java.awt.datatransfer. Transferable
#* boolean isDataFlavorSupported(DataFlavor flavor)

true

false



#® Object getTransferData(DataFlavor flavor)

UnsupportedFlavorException

Transferable
StringSel ection Transferable
ImageSelection . ,
Transferable

DataFlavor[] flavors = transferable.get TransferDataFlavors()

DataFlavor
® MIME (,“image/gif” )
° ( ,InputStream)
, ( ,“GIFImage’).
MIME class . ,

image/gif; class=java.awt.Image

GIF
class , InputStream

MIME

application/xjava-seriaized-object



DX MIME IANA

, stringFlavor MIME

application/xjava-seriaized-object; class=java.lang.String

java.awt.datatransfer.DataFl avor
#® DataFlavor(String mimeType, String humanPresentableName)
MIME
mimeType MIME
humanPresentableName

# DataFlavor(Class class, String humanPresentableName)

MIME
application/xjava-serialized-object; class= class name

class transferable

humanPresentableName
* String getMimeType()

MIME
#® boolean isMimeTypeEqual (String mimeType)
MIME
#* String getHumanPresentableName()
#* Class getRepresentationClass()
Transferable
Class .MIME class InputStream

java.awt.datatransfer. Transferable

® DataFlavor[] getTransferDataFlavors()



1. Transferable ImageSelection
Class ImageSelection implements Transferable{ ..}

2. java.awt.image

imageFlavor

“AWT Image”

public static final DataFlavor imageFlavor = new DataFlavor( java.awt.Image.class, “ AWT Image”);

3. DataFlavor imageFlavor
getTransferableDataFlavors

private static DataFlavor[] flavors = { imageFlavor };
public DataFlavor[] getTransferDataFlavors()

{ return flavors;

}

4, imageFlavor

public booleab isDataFl avorSupported(DataFlavor flavor)

{ return flavor.equal s(imageF avor);

}

5. image ImageSelection
public ImageSel ectoin(lmage image)

{ thelmage = image;

}

private |mage thel mage;

6. getTransferData Image
public synchronized Object getTransferData

(DataFlavor flavor)

throws UnsupportedFlavorException

{ if(flavor.equals(imageFlavor))

{ return thelmage;

}

else

{ throw new UnsupportedFlavorException(flavor);

}

isDataFlavorSupported



7-14
, . ImageSelection

Image GIF . , getTransferData

public synchronized Object getTransferData
(DataFlavor flavor)
throws UnsupportedFlavorException
{ if(flavor.equals(imageFlavor))
{ return thelmage;
}
eseif(flavor.equals(gifFlavor))
{ bytd] gifBytes= ...
/l trandateimageto GI F format
return new ByteArrayl nputStream(gifBytes);
}
else

{ throw new UnsupportedFlavorException(flavor);
}

I mageSelection

7-14
Edit|Copy  Edit|Paste
43). ImageSelection

GIF

Image

StringSelection



private void copylt()
{ ImageSelection selection = new ImageSel ection(thel mage);
local Clipboard.setContents(selection, null);

private void pastelt()
{ Transferable contents
= |ocal Clipboard.getContents(this);
try
{ thelmage = (Image)contents.getTransferData
(ImageSel ection.imageFlavor);
repaint();
}
catch(Exception €) {}

, selection  ImageSelection . getTransferData
Image
repaint()

static Clipboard local Clipboard = new Clipboard(“ local”);

7-14

7-43: ImageTransfer T est

7-14: ImageTransfer Test.java
import java.io.*;
import java.awt.*;
import java.awt.datatransfer.*;

import java.awt.event.*;



import javax.swing.*;

public class ImageTransfer Test
{ public static void main(String[] args)
{ JrFrame framel = new ImageTransferFrame();
JFrame frame2 = new ImageTransferFrame();
framel.setTitle("Frame 1");
frame2.setTitle("Frame 2");
framel.show();

frame2.show();

class ImageTransferFrame extends JFrame
implements ActionListener
{ public ImageTransferFrame()
{ sSize(300, 300);
addWindowL istener(new WindowAdapter()
{ public void windowClosing(WindowEvent €)
{ System.exit(0);
}
P

Container contentPane = getContentPane();
label = new JLabel();
contentPane.add(label, "Center");

JMenu fileMenu = new JMenu("File");
openltem = new JMenultem("Open");
openltem.addActionListener(this);
fileMenu.add(openltem);

exitlitem = new JMMenultem("Exit");
exitltem.addA ctionListener(this);
fileMenu.add(exitltem);



JMenu editMenu = new JMenu("Edit");
copyltem = new JMenultem("Copy");
copyltem.addA ctionListener(this);
editM enu.add(copyltem);

pasteltem = new JMenultem("Paste");
pasteltem.addA ctionListener(this);
editM enu.add(pastel tem);

JMenuBar menuBar = new JMenuBar();
menuBar.add(fileM enu);
menuBar.add(editMenu);
setIMenuBar(menuBar);

public void actionPerformed(ActionEvent evt)
{ Ohbject source = evt.getSource();
if (source == openltem)
{ JFileChooser chooser = new JFileChooser();

chooser.setCurrentDirectory(new File("."));

chooser.setFil eFilter(new
javax.swing.filechooser.FileFilter()
{ public boolean accept(File f)
{ String name = f.getName().toL owerCase();
return name.endswith(".gif")
[| name.endsWith(".jpg™")
[| name.endsWith(".jpeg")
|| f.isDirectory();
}
public String getDescription()
{ return "Image files";
}
1

int r = chooser.showOpenDialog(this);



if(r == JFileChooser. APPROVE_OPTION)
{ String name
= chooser.getSel ectedFile().getAbsolutePath();
setlmage(Toolkit.getDefaultTool kit().getl mage(name));

}
else if (source == exitltem) System.exit(0);
else if (source == copyltem) copy();

else if (source == pasteltem) paste();

private void copy()
{ ImageSelection selection = new ImageSel ection(thel mage);
local Clipboard.setContents(sel ection, null);

private void paste()
{ Transferable contents
= local Clipboard.getContents(this);
if (contents == null) return;
try
{ Image image = (Image)contents.getTransferData
(ImageSelection.imageFlavor);
setimage(image);
}
catch(Exception €) {}

public void setlmage(lmage image)
{ thelmage = image;
label .setlcon(new Imagel con(image));

private static Clipboard local Clipboard
= new Clipboard("local");
private Image thelmage;



private JLabel label;

private JIMenultem openltem;
private IMenultem exitltem;
private IMenultem copyltem;

private IMenultem pasteltem;

class ImageSel ection implements Transferable

{

public ImageSel ection(lmage image)
{ thelmage = image;
}

public DataFlavor[] getTransferDataFlavors()

{ return flavors;

}

public boolean isDataFlavorSupported(DataFlavor flavor)
{ return flavor.equal s(imageFlavor);

}

public synchronized Object getTransferData
(DataFlavor flavor)
throws UnsupportedFlavorException
{ if(flavor.equals(imageFlavor))
{ return thelmage;
}
else

{ throw new UnsupportedFlavorException(flavor);

}

public static final DataFlavor imageFlavor

= new DataFlavor(java.awt.Image.class, "AWT Image");

private static DataFlavor[] flavors = { imageFlavor };
private Image thelmage;



StringSelection

Content-type: application/xjava-seriaized-object; class=java.util.Serializable
Content-length: length

Serialized object datain BASE64 encoding

Content-type: application/xjava-seriaized-object; class=java.util.Serializable
Content-length: 80311

roOABXNyAAZCaXRtY X ABA5/mgeUpsAlAAOKAMmhlaWwdodEKABXdpZHRoOWWAGcG
14ZWxzdAACWO14cAAAAIWAAABQdXIAAItITbpgdnbgsUCAABACAAAOL I

BASEG4

MIME RFC
7-15

MimeClipboard . ,



class MimeClipboard extends Clipboard
{ public MimeClipboard(Clipboard cb)
{...
clip = cp;
}
public synchronized void setContents(Trasferabl e contents, ClipboardOwner owner)
{ encode dataand put on clip
}
public synchronized Transferable getContents(Object requestor)
{ get datafrom clip and decode

}
private Clipboard clip;

SerializableSelection
ImageSel ection Transferable
MimeClipboard ,

1 Transferable StringSelection ,
2. , SerializableSelection Transferable
BASE6G4 , MIME

public synchronized void setContents(Transferable contents, ClipboardOwner owner)
{ if (contents instanceof SerializableSelection)
{ ty
{ DataFlavor flavor

= SerializableSelection.serializableFl avor;

Serializable obj = (Seridizable)
contents.getTransferData(flavor);

String enc = encode(obj);

String header = "Content-type: "
+ flavor.getMimeType()

+ "\nContent-length: "



+ enc.length() + "\n\n";
StringSelection selection
= new StringSelection(header + enc);
clip.setContents(selection, owner);
}
catch(UnsupportedFlavorException e){}
catch(lOException e){}

}
else clip.setContents(contents, owner);
}
Transferable ,
1 StringSelection
2. Content-type ,
3. , BASE64

SeridlizableSelection

public synchronized Transferable getContents(Object requestor)
{ Transferable contents = clip.getContents(requestor);

if (contents instanceof StringSelection)
{ String data= (String)contents.getTransferData
(DataFlavor.stringFlavor);

if ('data.startswith("Content-type: "))
return contents;

int start = ... // skip three newlines

Seridizable obj = decode(data.substring(start));
SerializableSelection selection

= new SeridizableSelection(obj);
return selection;

}

else return contents;



Content-type

Clipboard mimeClipboard = new MimeClipboard(Toolkit.getDefaultToolkit().getSystemClipboard());

private void copylt()
SerializableSelection selection = new SerializableSel ection(theBitmap);

{

mimeClipboard.setContents(selection, null);

BASE6G4

. Base64OutputStream
ObjectOutputStream

ByteArrayOutputStream bOut = new ByteArrayOutputStream();

Base640utputStream b640ut
= new Base640utputStream(bOut);
ObjectOutputStream out
= new ObjectOutputStream(b640ut);
out.writeObject(obj);
out.close();
return bOut.toString("8859_1");

decode

byte[] bytes = s.getBytes("8859_1");
ByteArraylnputStream bin

= new ByteArraylnputStream(bytes);
Base64I nputStream b64in

= new Base64InputStream(bln);

. Base64inputStream  BASE64
ObjectinputStream



ObjectinputStream in
= new ObjectinputStream(b64In);
Object obj = in.readObject();

, . Image
Serializable . ,
Bitmap

class Bitmap implements Serializable
{ public Bitmap(Bufferedlmage image)
{ type = image.getType();
width = image.getWidth();
height = image.getHeight();
WritableRaster raster = image.getRaster();
data = raster.getDataElements(0, 0, width, height, null);
}

public Bufferedimage getlmage()
{ Bufferedimage image
= new Bufferedlmage(width, height, type);
WritableRaster raster = image.getRaster();
raster.setDataElements(0, O, width, height, data);

return image;

private int type;
private int width;
private int height;
private Object data;

width, heght

7-15



. Edit |Paste
7-44

MIME ( 7-45

7-44. MimeClipboardTest

7-45:

7-15: MimeClipboardTest.java
import java.io.*;
import java.awt.*;
import java.awt.image.*;
import java.awt.event.*;
import java.awt.datatransfer.*;

import javax.swing.*;

public class MimeClipboardTest
{ public static void main(String [] args)
{ JrFrame frame = new MimeClipboardFrame();

frame.show();



class MimeClipboardFrame extends JFrame
implements ActionListener
{ public MimeClipboardFrame()
{ satSize(300, 300);
setTitle("MimeClipboardTest");
addWindowL istener(new WindowAdapter()
{ public void windowClosing(WindowEvent €)
{ System.exit(0);
}
P

Container contentPane = getContentPane();
label = new JLabel();
contentPane.add(label, "Center");

JMenu fileMenu = new JMenu("File");
openltem = new JMenultem("Open");
openltem.addActionListener(this);
fileMenu.add(openltem);

exitlitem = new JMMenultem("Exit");
exitltem.addA ctionListener(this);
fileMenu.add(exitltem);

JMenu editMenu = new JMenu("Edit");

copyltem = new JMenultem("Copy");
copyltem.addActionListener(this);
editM enu.add(copyltem);

pasteltem = new JMenultem(" Paste");
pasteltem.addA ctionListener(this);
editM enu.add(pastel tem);

JMenuBar menuBar = new JMenuBar();

menuBar.add(fileM enu);



menuBar.add(editMenu);
setIMenuBar(menuBar);

public void actionPerformed(ActionEvent evt)
{ Ohbject source = evt.getSource();
if (source == openltem)
{ JFileChooser chooser = new JFileChooser();

chooser.setCurrentDirectory(new File("."));

chooser.setFil eFilter(new
javax.swing.filechooser.FileFilter()
{ public boolean accept(File f)
{ String name = f.getName().toL owerCase();
return name.endswith(".gif")
[| name.endsWith(".jpg")
[| name.endsWith(".jpeg")
|| f.isDirectory();
}
public String getDescription()
{ return "Image files";
}
1

int r = chooser.showOpenDia og(this);
if(r == JFileChooser. APPROVE_OPTION)
{ String name
= chooser.getSel ectedFile().getAbsolutePath();
setlmage(Toolkit.getDefaultTool kit().getl mage(name));

}
else if (source == exitltem) System.exit(0);
else if (source == copyltem) copy();

else if (source == pasteltem) paste();



private void copy()
{ MediaTracker tracker = new MediaTracker(this);
tracker.addl mage(thel mage, 0);
try { tracker.waitForID(0); }
catch (InterruptedException €) {}
Bufferedimage image
= new Bufferedlmage(thel mage.getWidth(null),
thelmage.getHeight(null),
Bufferedimage. TYPE_INT_RGB);
Graphics2D g2 = image.createGraphics();
g2.drawlmage(thelmage, 0, O, null);

Bitmap bitmap = new Bitmap(image);
SerializableSelection selection

= new SerializableSelection(bitmap);
mimeClipboard.setContents(selection, null);

private void paste()
{ Transferable selection
= mimeClipboard.getContents(this);
try
{ Bitmap bitmap = (Bitmap)selection.getTransferData
(SerializableSelection.serializableFlavor);
setlmage(bitmap.getimage());
}
catch(Exception €) {}

public void setlmage(lmage image)
{ thelmage = image;
label .setlcon(new Imagel con(image));

private static Clipboard mimeClipboard
= new MimeClipboard



(Toolkit.getDefaultToolkit().getSystemClipboard());
private Image thelmage;
private JLabel labd;
private JIMenultem openltem;
private IMenultem exitltem;
private IMenultem copyltem;

private IMenultem pasteltem;

class Bitmap implements Serializable
{ public Bitmap(Bufferedlmage image)
{ type = image.getType();
width = image.getWidth();
height = image.getHeight();
WritableRaster raster = image.getRaster();
data = raster.getDataElements(0, 0, width, height, null);
}

public Bufferedimage getlmage()
{ Bufferedimage image
= new Bufferedlmage(width, height, type);
WritableRaster raster = image.getRaster();
raster.setDataElements(0, O, width, height, data);

return image;

private int type;
private int width;
private int height;
private Object data;

class SerializableSel ection implements Transferable
{ public SerializableSelection(Serializable object)
{ theObject = object;
}



public boolean isDataFlavorSupported(DataFlavor flavor)
{ return flavor.equal s(seriaizableFlavor);
}

public synchronized Object getTransferData
(DataFlavor flavor)
throws UnsupportedFlavorException
{ if(flavor.equals(serializableFlavor))
{ return theObject;
}

else

{ throw new UnsupportedFlavorException(flavor);

}

public DataFlavor[] getTransferDataFlavors()

{ return flavors;

}

public static final DataFlavor serializableFlavor

= new DataFlavor(java.io.Serializable.class,

"Seridlizable Object");

private static DataFlavor[] flavors
={ seridizableFlavor };

private Seriaizable theObject;

class MimeClipboard extends Clipboard

{ public MimeClipboard(Clipboard ch)

{ super("MIME/" + cb.getName());
clip = cb;



public synchronized void setContents(Transferable contents,

ClipboardOwner owner)
{ if (contents instanceof SerializableSelection)

{ ty
{ DataFlavor flavor
= SeridizableSe ection.seriaizableFlavor;

Serializable obj = (Seridizable)
contents.getTransferData(flavor);
String enc = encode(ohj);
String header = "Content-type: "
+ flavor.getMimeType()
+ "\nContent-length: "
+ enc.length() + "\n\n";
StringSel ection selection
= new StringSelection(header + enc);
clip.setContents(selection, owner);

}
catch(UnsupportedFlavorException €)

{}
catch(IOException €)

{}
}

else clip.setContents(contents, owner);

public synchronized Transferable getContents

(Object requestor)
{ Transferable contents = clip.getContents(requestor);

if (contents instanceof StringSelection)
{ String data = null;

try
{ data = (String)contents.getTransferData

(DataFlavor.stringFlavor);

}
catch(UnsupportedFlavorException €)



{ return contents; }
catch(IOException €)

{ return contents; }

if (datastartswith("Content-type: "))
return contents;
int start = -1,
/I skip three newlines
for (inti =0;i <3 i++)
{ start = data.indexOf(\n', start + 1);
if (start < 0) return contents;
}
Serializable obj = decode(data.substring(start));
SerializableSelection selection
= new SeridizableSelection(obj);
return selection;

}

else return contents;

public static String encode(Serializable obj)
{ ByteArrayOutputStream bOut
= new ByteArrayOutputStream();
try
{ Base640utputStream b640ut
= new Base640utputStream(bOut);
ObjectOutputStream out
= new ObjectOutputStream(b640ut);
out.writeObject(ohj);
out.close();
return bOut.toString("8859_1");
}
catch (IOException exception)

{ return null;

}



public static Serializable decode(String s)
{ ty
{ byte[] bytes = s.getBytes("8859 1");
ByteArraylnputStream bin
= new ByteArraylnputStream(bytes);
Base64I nputStream b64in
= new Base64InputStream(bln);
ObjectinputStream in
= new ObjectinputStream(b64In);
Object obj = in.readObject();
in.close();
return (Serializable)oby;
}
catch(Exception €)

{ return null;

}

private Clipboard clip;

/* BASE64 encoding encodes 3 bytesinto 4 characters.
[11111122)22223333|33444444)]
Each set of 6 bits is encoded according to the
toBase64 map. If the number of input bytes is not
amultiple of 3, then the last group of 4 characters
is padded with one or two = signs. Each output line
is at most 76 characters.

*/

class Base64O0utputStream extends FilterOutputStream
{ public Base64OutputStream(OutputStream out)
{ super(out);

}



public void write(int ¢) throws |OException
{ inbuf[i] =¢;
i++;
if (i ==23)
{ super.write(toBase64[(inbuf[0] & OXFC) >> 2]);
super.write(toBaseb4[ ((inbuf[0] & O0x03) << 4) |
((inbuf[1] & OxFO) >> 4)]);
super.write(toBase64{((inbuf[1] & OxOF) << 2) |
((inbuf[2] & OxCO) >> 6)]);
super.write(toBase64[inbuf[2] & Ox3F]);
col += 4;
i =0
if (col >= 76)
{ super.write(\n";

col = Q;

public void flush() throws |OException
{ if(i=1
{ super.write(toBase64[(inbuf[0] & OxFC) >> 2));
super.write(toBaseb4{(inbuf[0] & 0x03) << 4]);
super.write('=";
super.write('=");
}
dseif (i == 2)
{ super.write(toBase64{(inbuf[0] & OXFC) >> 2]);
super.write(toBaseb4[ ((inbuf[0] & O0x03) << 4) |
((inbuf[1] & OxFO) >> 4)]);
super.write(toBaseb4{(inbuf[1] & OxO0F) << 2]);

super.write('=";

i=0



private static char[] toBase64 =
{ 'A,B,'C,D,E,F G, H,
'3, 'K, 'L, M, N 'O P
'Q,'R,'S, T, 'U, V','W, X,
Y, 'z, 'a, 'p, ', 'd, e,
‘g, h g KT 'm
‘o, 'p, g, T, s, 't U VY
w, X, Y, 'z,'0,'1, 2,3,
'4,'5,'6,'7,'8,'9, '+,
3

private int col = 0;
privateint i = 0;

private int[] inbuf = new int[3];

class Base64| nputStream extends Filterl nputStream
{ public Base64lnputStream(lnputStream in)
{ super(in);

}

public int read(byte[] b, int off, int len) throws |OException
{ if (len > b.length - off) len = b.length - off;
for (inti =0;i <len; i++)
{ int ch = read();
if (ch == -1) returni;
b[i + off] = (byte)ch;
}

return len;

public int read(byte[] b) throws | OException
{ return read(b, O, b.length);
}



public int read() throws |OEXxception
{ intr;
if (i ==0)
{ /I skip whitespace
do
{ ch[Q] = super.read();
if (ch[Q] == -1) return-1,

}
while (Character.isWhitespace((char)ch[Q]));

ch[1] = super.read();
if (ch[1] == -1) return-1,
i++;
r = (fromBase64[ch[0]] << 2)
| (fromBaseb4{ch[1]] >> 4);

}
eseif (i==1)
{ ch[2] = super.read();
if (ch[2] =="'="|| ch[2] == -1) return-1;

i++;
r = ((fromBase64[ch[1]] & OxOF) << 4)
| (fromBase64({ch[2]] >> 2);

}

else
{ ch[3] = super.read();
if (ch[3] =="'="|| ch[3] == -1) return-1;
i =0
r = ((fromBase64[ch[2]] & O0x03) << 6)
| fromBase64[ch[3]];

}

return r;

private static int[] fromBase64 =
{ _11 _11 _11 _11 _11 _11 _11 _11
-1,-1,-1,-1,-1,-1,-1,-1,



-1,-1,-1,-1,-1,-1,-1, -1,
-1,-1,-1,-1,-1,-1,-1, -1,
-1,-1,-1,-1,-1,-1,-1, -1,
-1,-1,-1,62,-1,-1, -1, 63,
52, 53, 54, 55, 56, 57, 58, 59
60, 61,-1,-1,-1,-1,-1,-1,
-1, 0,1, 2 3 4 5 6
7, 8, 9, 10, 11, 12, 13, 14,
15, 16, 17, 18, 19, 20, 21, 22,
23, 24, 25, -1,-1,-1,-1, -1,
-1, 26, 27,28, 29, 30, 31, 32
33, 34, 35, 36, 37, 38, 39, 40,
41, 42, 43, 44, 45, 46, 47, 48,
49, 50, 51, -1,-1,-1,-1,-1
H

inti =0;
int[] ch = new int[4];

- - (drag and Drop)
2 - -
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7-47 :

AWT . '

DropTarget

DropTarget target = new DropTarget(component, listener);

setActive

target.setActive(b);

setDefaultActions



DndConstants. ACTION_COPY
DndConstants. ACTION_MOVE
DndConstants. ACTION_COPY_OR_MOVE
DndConstants.A CTION_LINK

. DropTargetListener
void dragEnter(DropTargetDragEvent event)
void dragExit(DropTargetEvent event)
void dragOver(DropTargetDragEvent event)
void dropActionChanged(DropTargetDragEvent event)
void drop(DropTargetDropEvent event)
dragEnter  drapExit
. DragEnter ,

dragExit

dragOver

DropActionChanged

DropActionChanged . drop

DropTargetListener
DropTargetDrag Event . drop DropTargetDr opEvent



dragExit DropTargetEvent . DropTargetEvent
getDropTargetContext
. dragExit ,

DropTargetDragEvent  DropTargetDropEvent

int getDropAction()

Point getL ocation()

DataFlavor[] getCurrentDataFlavors()
Boolean isDataFlavorSupported(DataFlavor flavor)

dragEnter  dragActionChanged
DropTargetDragEvent rejectDrag . ,

DropTargetDropEvent rejectDrop

getDropAction . - -

DropTargetDropEvent  acceptDrop

event.acceptDrop(DnDConstants ACTION_MOVE);
/I drag source deletes dragged items!




event.acceptDrop(DnDConstants ACTION_COPY);

event.acceptDrop(event.getDropEvent());

class ADropTargetListener implements DropTargetListener
{ public boolean isDragAcceptble(DropTargetDragEvent event)
{ look at drop action and available data flavors
}
public boolean isDropAcceptble(DropTargetDropEvent event)
{ same out the same test as in isDragAcceptable
}

/I listener methods
public void dragEnter(DropTargetDragEvent event)
{ if (lisDragAcceptable(event))

{ event.rgectDrag();

return;

public void dragExit(DropTargetEvent event)
{
}

public void dragOver(DropTargetDragEvent event)
{ /I'you can provide visual feedback here

}

public void dropActionChanged(DropTargetDragEvent event)



{ if (lisDragAcceptable(event))
{ event.rgectDrag();

return;

public void drop(DropTargetDropEvent event)
{ if ('isDropAcceptable(event))
{ event.rgectDrop();

return;

event.acceptDrop(actual action);
process data from drag source

event.dropCompl ete(true);

DropTargetDropEvent getTransferable Transferable

DtaFlavor.javaFileListFlavor Transferable
javauutil.List File

DataFlavor[] flavors = transferable.get TransferDataFlavors();

DataFlavor flavor = flavord]i];

if(flavor.equals(DataFlavor.javaFileListFlavor))

{ javautil.List fileList = (java.util.List)transferable.getTransferData(flavor);
Iterator iterator = fileList.iterator();



While(iterator.hasNext() )

{ Flef = (File)iterator.next();
do something with f;
}
}
stringFlavor
MIME text/plain . InputStream
. text/plain MIME charset
, InputStreamReader
if(flavor.isMimeTypeEqual ( text/plain™))
{ String chatset = flavor.getParameter(“ charset” );

InputStream inStream = (InputStream)transferable.getTransferData(flavor);
InputStreamReader in = new InputStreamReader(inStream, charset);// doesn’ t work
int ch;

while( (ch =in.read()) !=-1)

{ do something with ch

}

MIME InputStreamReader

MIME
text/plain; charset=ascii
test/plain; chsrset=unicode
InputStreamReader . ascii 8859 1 unicode

unicode

InputStreamReader . ,



sun.io.MalformedInputException . 7-16 InputStreamReader

(little-endian)

stringFlavor
text/html
text/enriched
, asCii Unicode
, rejectDrag
7-48 )
7-16

7-48 : DropTargetTest

7-16: DropTargetTest.java

import java.awt.*;
import java.awt.datatransfer.*;
import java.awt.event.*;

import java.awt.dnd.*;



import java.io.*;

import java.util.*;

import javax.swing.*;

public class DropTargetTest

{

public static void main(String[] args)

{ JFrame frame = new DropTargetFrame();

frame.show();

class DropTargetFrame extends JFrame

{ public DropTargetFrame()

{ setTitle("DropTarget");

setSize(300, 300);
addwWindowL istener(new WindowA dapter()
{ public void windowClosing(WindowEvent €)
{ System.exit(0);
}
P

Container contentPane = getContentPane();

JTextArea textArea

= new JTextArea("Drop items into this text area\n");

new DropTarget(textArea,
new TextDropTargetListener(textArea));
contentPane.add(new JScrollPane(textArea), "Center");

class TextDropTargetListener implements DropTargetListener

{ public TextDropTargetListener(JTextArea ta)

{ textArea = ta

}



public void dragEnter(DropTargetDragEvent event)
{ int a = event.getDropAction();
if (a & DnDConstants ACTION_COPY) != 0)
textArea.append("ACTION_COPY\n");
if (a & DnDConstants ACTION_MOVE) != 0)
textArea.append("ACTION_MOVE\n");
if ((a & DnDConstants ACTION_LINK) != Q)
textArea.append("ACTION_LINK\n");

if (lisDragAcceptable(event))
{ event.rgectDrag();

return;

public void dragExit(DropTargetEvent event)
{
}

public void dragOver(DropTargetDragEvent event)
{ /I you can provide visual feedback here

}

public void dropActionChanged(DropTargetDragEvent event)
{ if (lisDragAcceptable(event))
{ event.rgectDrag();

return;

public void drop(DropTargetDropEvent event)
{ if (‘isDropAcceptable(event))
{ event.rgectDrop();

return;



event.acceptDrop(DnNDConstants. ACTION_COPY);

Transferable transferable = event.getTransferable();

DataFlavor[] flavors
= transferable.getTransferDataFlavors();
for (inti = 0; i < flavorslength; i++)
{ DataFlavor d = flavordi];
textArea.append("MIME type=" + d.getMimeType() + "\n");

try
{ if (d.equals(DataFlavor.javaFileListFlavor))
{ javautil.List fileList = (java.util.List)
transferable.getTransferData(d);
Iterator iterator = fileList.iterator();
while (iterator.hasNext())
{ File f = (File)iterator.next();
textArea.append(f + "\n");

}
else if (d.equals(DataFlavor.stringFlavor))

{ String s = (String)
transferable.getTransferData(d);
textArea.append(s + "\n");
}
else if (disMimeTypeEqual ("text/plain™))
{ String charset = d.getParameter("charset");
InputStream in = (InputStream)
transferable.getTransferData(d);

boolean more = true;
int ch;
if (charset.equals("ascii"))
{ do
{ ch = inread();



if ch!=0&& ch!=-1)
textArea.append("" + (char)ch);
else more = false;
} while (more);
}
else if (charset.equals("unicode"))
{ boolean littleEndian = true;
/I if no byte ordering mark, we assume
/I Windows is the culprit
do
{ ch = inread();
int ch2 = in.read();
if (ch != -1&& littleEndian)
ch = (ch & OxFF) | ((ch2 & OxFF) << 8);
if (ch == OxFFFE)
littleEndian = false;
dseif (ch!=0&& ch!=-1)
textArea.append("" + (char)ch);
else more = falsg;

} while (more);

textArea.append("\n");

}
catch(Exception €)

{ textAreaappend("Error: " + e + "\n");
}

}
event.dropComplete(true);

public boolean isDragAcceptable(DropTargetDragEvent event)
{ !/ usually, you check the available data flavors here
/I in this program, we accept al flavors

return (event.getDropAction()



& DnDConstants ACTION_COPY_OR MOVE) !=0;

public boolean isDropAcceptable(DropTargetDropEvent event)
{ !/ usually, you check the available data flavors here
/I in this program, we accept al flavors
return (event.getDropAction()
& DnDConstants. ACTION_COPY_OR_MOVE) I=0;

private JTextArea textArea;

java.awt.dnd.DropTarget

# DropTarget(Component ¢, DropTargetListener listener)

c

listener

#* void setActive(boolean b)

#* void setDefaultActions(int actions)

ACTION_COPY, ACTION_MOVE, ACTION_COPY_OR _MOVE,
DnDConstants

java.awt.dnd.DropTargetListener
#* void dragEnter(DropTargetDragEvent event)

#* void dragExit(DropTargetEvent event)

#* void dragOver(DropTargetDragEvent event)

# void dragActionChanged(DropTargetDragEvent event)

#* void drop(DropTargetDragEvent event)

Actions

ACTION_LINK



java.awt.dnd.DropTargetDragEvent
* int getDropAction()
DnDConstants

#* void acceptDrag(int action)

#* voidrejectDrag()

#* Point getLocation()

# DataFlavor() getCurrentDataFlavors()

#* boolean isDataFlavorSupported(DataFlavor flavor)

java.awt.dnd.DropTargetDropEvent

#* int getDropAction()

DnDConstants

#* void acceptDrop(int action)

#* void rejectDrop()

#* void dropComplete(bool ean success)

#* Point getLocation()

# DataFlavor() getCurrentDataFlavors()

#* boolean isDataFlavorSupported(DataFlavor flavor)



7-17 Jlist ( 7-49

, DragSource
DragSource.getDefaultDragSource
createDefaultDragGestureRecognizer
°
°

® DragGestureListener

DragSource dragSource = DragSource.getDefaultDragSource();
dragSource.createDefaultDragGestureRecogni zer( component,
DnDConstants ACTION_COPY_OR_MOVE, dragGestureL istener);

DragGestureListener DragGestureRecognizer
, drop
transferable . Transferable , DragGestureEvent
startDrag

null  Transferable  DragSourcelistener
event.startDrag(null, transferable, dragSourcelL istener);

Transferable

Transferable DataFlavor.javaFileListFlavor
GetTransferData File



javautil.List

ArrayList

DataFlavor.javaFilelistdhk

class FileListTransferable implements Transferable

{

public FileListTransferable(Object[] files)
{ fileList = new ArrayList(Arrays.asList(files));
}

public DataFlavor[] getTransferDataFlavors()

{ return flavors;

}

public boolean isDataFlavorSupported(DataFlavor flavor)
{ return Arrays.asList(flavors).contains(flavor);

}

public synchronized Object getTransferData
(DataFlavor flavor)
throws UnsupportedFlavorException

{ if(flavor.equals(DataFlavor.javaFileListFlavor))
{ return fileList;
}
e se if(flavor.equals(DataFlavor.stringFlavor))
{ return fileList.toString();
}
else

{ throw new UnsupportedFlavorException(flavor);

}

private static DataFlavor[] flavors =
{ DataFavor.javaFileListFlavor,
DataFlavor.stringFlavor



private java.util.List fileList;

7-17 stringFlavor

DragSourceL istener . 5

void dragEnter(DragSourceDragEvent event)

void dragOver(DragSourceDragEvent event)

void dragExit(DragSourceEvent event)

void dragActionChanged(DragSourceDragEvent event)
void dragDropEnd(DragSourceDropEvent event)

drop
, drop

dragDropEnd . ,

Public void dragDropEnd(DragSourceDropEvent event)
{ if(event.getDropSuccess())
{ int action = event.getDropAction();
if(action == DnDConstants. ACTION_MOVE)
{ for(int i=0; i < draggedV alues.length; i++)
model .removeElement(draggedV alued]i]);

, drop
drop
DragSourceDropEvent event.getDropAction DropTargetDropEvent

acceptDrop



7-16
7-17

, . Core Swing:

Topley[ Prentice Hall ].

7-49 : DragSour ceT est

7-17 : DragSour ceT est.java

import java.awt.*;
import java.awt.datatransfer.*;
import java.awt.dnd.*;

import java.awt.event.*;

Asvanced Programming

Kim



import java.io.*;
import java.util.*;

import javax.swing.*;

public class DragSourceTest
{ public static void main(String[] args)
{ JFrame frame = new DragSourceFrame();

frame.show();

class DragSourceFrame extends JFrame
implements DragSourcel istener, DragGestureListener
{ public DragSourceFrame()
{ setTitle("DragSourceTest");
setSize(300, 200);
addWindowL istener(new WindowAdapter()
{ public void windowClosing(WindowEvent €)
{ System.exit(0);
}
P

Container contentPane = getContentPane();
File f = new File(".").getAbsoluteFile();
File[] files = f.listFiles();
model = new DefaultListModel();
for (inti =0; i < fileslength; i++)
model .addElement(filedi]);
fileList = new JList(model);
contentPane.add(new JScrollPane(fileList), "Center");
contentPane.add(new JLabel("Drag files from thislist"),
"North");

DragSource dragSource = DragSource.getDefaultDragSource();
dragSource.createDefaultDragGestureRecognizer(fileList,
DnDConstants ACTION_COPY_OR_MOVE, this);



/I DragGestureListener method

public void dragGestureRecognized(DragGestureEvent event)
{ draggedValues = fileList.getSelectedValues();
Transferable transferable
= new FileListTransferable(draggedVaues);
event.startDrag(null, transferable, this);

/I DragSourceL istener methods

public void dragEnter(DragSourceDragEvent event)

{
}

public void dragOver(DragSourceDragEvent event)

{
}

public void dragExit(DragSourceEvent event)

{
}

public void dropActionChanged(DragSourceDragEvent event)

{
}

public void dragDropEnd(DragSourceDropEvent event)
{ if (event.getDropSuccess())
{ int action = event.getDropAction();
if (action == DnDConstants. ACTION_MOVE)
{ for (inti = 0; i < draggedValueslength; i++)
model.removeElement(draggedVaueg[i]);



private JList fileList;
private DefaultListModel model;
private Object[] draggedVa ues;

class FileListTransferable implements Transferable
{ public FileListTransferable(Object[] files)
{ fileList = new ArrayList(Arrays.asList(files));
}

public DataFlavor[] getTransferDataFlavors()

{ return flavors;

}

public boolean isDataFlavorSupported(DataFlavor flavor)

{ return Arrays.asList(flavors).contains(flavor);

}

public synchronized Object getTransferData
(DataFlavor flavor)
throws UnsupportedFlavorException

{ if(flavor.equals(DataFlavor.javaFileListFlavor))
{ return fileList;
}
else if(flavor.equals(DataFlavor.stringFlavor))
{ return fileList.toString();
}
else

{ throw new UnsupportedFlavorException(flavor);

}

private static DataFlavor[] flavors =



{ DataFavor.javaFileListFlavor,
DataFlavor.stringHavor

private java.util.List fileList;

java.awt.dnd.DragSource
#* static DragSource getDefaultDragSource()
DragSource
#® DragGestureRecognizer createDefaultDragGestureRecognizer(Component component , int

actions, DragGestureL istener listener)

component
actions
listener
java.awt.dnd.DragGestureL istener
#* void dragGestureRecognized(DragGestureEvent event)

java.awt.dnd.DragGestureEvent

#* void startDrag(Cursor dragCursor, Transferable transferable, DragSourcelL istener listener)
dragCursor , hull

transferable
listener
java.awt.dnd.DragSourcel istener
#* void dragEnter(DragSourceDragEvent event)
#* void dragExit(DragSourceEvent event)
#* void dragOver(DragSourceDragEvent event)

#* void dragActionChanged(DragSourceDragEvent event)

#* void dragDropEnd(DragSourceDropEvent event)



java.awt.dnd.DragSourceDropEvent
#* boolean getDropSuccess()
true

#* int getDropAction()



