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import java.awt.*;
import java.awt.event.*;
import javax.swing.*;
 
// comment omitted. 
 
public class ImageViewer
{

private JFrame frame;
    

/**

 * Create an ImageViewer show it on screen.

 */

public ImageViewer()

{

        makeFrame();

}

// rest of class omitted.

    
} 
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/**

 * Create the Swing frame and its content.

 */

private void makeFrame()

{

    frame = new JFrame("ImageViewer");        

    Container contentPane = frame.getContentPane();

        

    JLabel label = new JLabel("I am a label.");

    contentPane.add(label);

 

    frame.pack();

    frame.setVisible(true);

}
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• JMenuBar
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• JMenu
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private void makeMenuBar(JFrame frame)

{

    JMenuBar menubar = new JMenuBar();

    frame.setJMenuBar(menubar);

        

    // create the File menu

    JMenu fileMenu = new JMenu("File");

    menubar.add(fileMenu);

        

    JMenuItem openItem = new JMenuItem("Open");

    fileMenu.add(openItem);

    JMenuItem quitItem = new JMenuItem("Quit");

    fileMenu.add(quitItem);

}
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– item.addActionListener(this)
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public class ImageViewer implements ActionListener
{
    …
    public void actionPerformed(ActionEvent e)
    {
        String command = e.getActionCommand();
        if(command.equals("Open")) {
            …
        }
        else if (command.equals("Quit")) {
            …
        }
        …
    }
    …
    private void makeMenuBar(Jframe frame)
    {
        …
        openItem.addActionListener(this);
        …
    }
}
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– public class Enclosing
{
    …
    private class Inner
    {
        …
    }
}

inre klass
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JMenuItem openItem = new JMenuItem("Open");

openItem.addActionListener(new ActionListener() {
     public void actionPerformed(ActionEvent e) {
         openFile(); 
     }
});
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openItem.addActionListener(
new ActionListener()
{
     public void actionPerformed(ActionEvent e)
     {
         openFile(); 
     }
}

);

����0.��� ������ �
���	��

������ ��
�.���


<���� ���	�	�	��

������� �	
�� "	�� 
��� # � �
���	��� ���
�����	�� ��	�� ����
$ % &��	� 
 ��
���$ '	����� ()��	��
*������ ��
�	���� �� +
	� ����
 ��� 
���� '���� BA

�
�������3 	.����	�"�


������� �	
�� "	�� 
��� # � �
���	��� ���
�����	�� ��	�� ����
$ % &��	� 
 ��
���$ '	����� ()��	��
*������ ��
�	���� �� +
	� ����
 ��� 
���� '���� �!

�	�������
	��



������� �	
�� "	�� 
��� # � �
���	��� ���
�����	�� ��	�� ����
$ % &��	� 
 ��
���$ '	����� ()��	��
*������ ��
�	���� �� +
	� ����
 ��� 
���� '���� �B

?�� ��. �)
� 	 �� ��	��
������
��

• ImageViewer
4 *����
 ��� ��
����
�� �)
 �������
�
�����	���� 

• ImageFileManager
4 �����5���
 ����	��� .�����
 �)
 ��� ����� ���

���
� �	���	��
 

• ImagePanel
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• E��
������
�
 �� �&#�

�0 �� �	@��
 

• ?	��	�� .�����
3
– getPixel$ setPixel

– getWidth$ getHeight
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 java.awt.Color 
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public class ImageViewer
{
    private JFrame frame;
    private ImagePanel imagePanel;

    …

    private void makeFrame()
    {
        Container contentPane = frame.getContentPane();
        imagePanel = new ImagePanel();
        contentPane.add(imagePanel);
    }

    …
}
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public class ImageViewer
{
    private JFrame frame;
    private ImagePanel imagePanel;

    …

    private void openFile()
    {
        File selectedFile = …;
        OFImage image =
            ImageFileManager.loadImage(selectedFile);
        imagePanel.setImage(image);
        frame.pack();
    }

    …
}

?	 �����
 �� �	��



������� �	
�� "	�� 
��� # � �
���	��� ���
�����	�� ��	�� ����
$ % &��	� 
 ��
���$ '	����� ()��	��
*������ ��
�	���� �� +
	� ����
 ��� 
���� '���� �9

/�0��� .�����
�

• 1����
�
 ��� ���
����� ��
0..� �)

�����

�
���� ��.�������
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– Component createHorizontalStrut(int width)

– Component createVerticalStrut(int height)
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– Component createHorizontalGlue()

– Component createVerticalGlue()
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menu = new JMenu("File");
menubar.add(menu);       
 
menu = new JMenu("Filter");
menubar.add(menu);
        
menubar.add(Box.createHorizontalGlue());
 
menu = new JMenu("Help");
menubar.add(menu); -��� C��0��	�D
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private void showAbout()
{
    JOptionPane.showMessageDialog(frame, 
                "ImageViewer\n" + VERSION,
                "About ImageViewer", 
                JOptionPane.INFORMATION_MESSAGE);
}
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int height = getHeight();
int width = getWidth();
for(int y = 0; y < height; y++) {
    for(int x = 0; x < width; x++) {
        Color pixel = getPixel(x, y);
        alter the pixel's color value;
        setPixel(x, y, pixel);
    }
} 
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private void makeLighter()
{
    if(currentImage != null) {
        currentImage.lighter();
        frame.repaint();
        showStatus("Applied: lighter");
    }
    else {
        showStatus("No image loaded.");
    }
} 

private void threshold()
{
    if(currentImage != null) {
        currentImage.threshold();
        frame.repaint();
        showStatus("Applied: threshold");
    }
    else {
        showStatus("No image loaded.");
    }
}
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– BevelBorder$ CompoundBorder$
EmptyBorder$ EtchedBorder$
TitledBorder 
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JPanel contentPane = (JPanel)frame.getContentPane();
contentPane.setBorder(new EmptyBorder(6, 6, 6, 6));
 
// Specify the layout manager with nice spacing
contentPane.setLayout(new BorderLayout(6, 6));
 
imagePanel = new ImagePanel();
imagePanel.setBorder(new EtchedBorder());
contentPane.add(imagePanel, BorderLayout.CENTER);
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