Chapter 12

Chapter 12 – Insertion 1

JAVA 1.3
Java 1.3 added the new method isPopupTrigger() to JPopupMenu. This method takes a MouseEvent as parameter and simply calls the isPopupTrigger() method on the passed in MouseEvent.
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JAVA 1.4
The Popup class is used to display a Component at a particular location. JPopupMenu and JToolTip use this class rather than contain the same functionality within themselves. The PopupFactory class is a factory class used to provide Popup instances which, after show() and hide() have been called, should no longer be reused because PopupFactory recycles them. We didn’t discuss these classes earlier because up until Java 1.4 they were package private. As of Java 1.4 the Popup and PopupFactory classes have been exposed (i.e. made public) in the javax.swing package.
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JAVA 1.3
In Java 1.3 two new constructors were added to JToolBar allowing specification of a String title to use for the floating frame.
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Figure 12.1
JMenu containing JMenuItems with mnemonics and icons.

[image: image2.png]Text Editor [COPYRIGHT] [=[ofx]

il | Font|
op7| © 1Seit [poons, I, 501 S noni Rl Pl Al
it © 2 SansSerif frights reserved.

w0 3 courier

e g ot i e

Diuitaf fproperty vights may includs one or maze
i 0 faic Py ey

fulditonal patents or pending patent applications in the U5, axd ather
ountris.

[This productis distrbuted uner Lcenses restricting it use, copying
Histrbution, and decorapilation. No part of this prochct raay be
2

£ and its eensors, i eny.

[Third.party software, inchuling font technolagy, is copyighted and.

5 e Apache Softwaze Foundation (kitp:orww-apace org)





Figure 12.2
JMenu containing JRadioButtonMenuItems and JCheckBoxMenuItems.

Example 12.1

BasicTextEditor.java

see \Chapter12\1

import java.awt.*;

import java.awt.event.*;

import java.io.*;

import java.util.*;

import javax.swing.*;

import javax.swing.event.*;

public class BasicTextEditor


extends JFrame {


public static final String APP_NAME = "Basic Text Editor";


public static final String FONTS[] = { "Serif", "SansSerif",



"Courier" };


protected Font m_fonts[];


protected JTextArea m_editor;


protected JMenuItem[] m_fontMenus;


protected JCheckBoxMenuItem m_bold;


protected JCheckBoxMenuItem m_italic;


protected JFileChooser m_chooser;


protected File  m_currentFile;


protected boolean m_textChanged = false;


public BasicTextEditor() {



super(APP_NAME+": Part I - Menus");



setSize(450, 350);



m_fonts = new Font[FONTS.length];



for (int k=0; k<FONTS.length; k++)




m_fonts[k] = new Font(FONTS[k], Font.PLAIN, 12);



m_editor = new JTextArea();



JScrollPane ps = new JScrollPane(m_editor);



getContentPane().add(ps, BorderLayout.CENTER);



JMenuBar menuBar = createMenuBar();



setJMenuBar(menuBar);



m_chooser = new JFileChooser();



try {




File dir = (new File(".")).getCanonicalFile();




m_chooser.setCurrentDirectory(dir);



} catch (IOException ex) {}



updateEditor();



newDocument();



WindowListener wndCloser = new WindowAdapter() {




public void windowClosing(WindowEvent e) {





if (!promptToSave())






return;





System.exit(0);




}



};



addWindowListener(wndCloser);


}


protected JMenuBar createMenuBar() {



final JMenuBar menuBar = new JMenuBar();



JMenu mFile = new JMenu("File");



mFile.setMnemonic('f');



JMenuItem item = new JMenuItem("New");



item.setIcon(new ImageIcon("New16.gif"));



item.setMnemonic('n');



item.setAccelerator(KeyStroke.getKeyStroke(




KeyEvent.VK_N, InputEvent.CTRL_MASK));



ActionListener lst = new ActionListener() {




public void actionPerformed(ActionEvent e) {





if (!promptToSave())






return;





newDocument();




}



};



item.addActionListener(lst);



mFile.add(item);



item = new JMenuItem("Open...");



item.setIcon(new ImageIcon("Open16.gif"));



item.setMnemonic('o');



item.setAccelerator(KeyStroke.getKeyStroke(




KeyEvent.VK_O, InputEvent.CTRL_MASK));



lst = new ActionListener() {




public void actionPerformed(ActionEvent e) {





if (!promptToSave())






return;





openDocument();




}



};



item.addActionListener(lst);



mFile.add(item);



item = new JMenuItem("Save");



item.setIcon(new ImageIcon("Save16.gif"));



item.setMnemonic('s');



item.setAccelerator(KeyStroke.getKeyStroke(




KeyEvent.VK_S, InputEvent.CTRL_MASK));



lst = new ActionListener() {




public void actionPerformed(ActionEvent e) {





if (!m_textChanged)






return;





saveFile(false);




}



};



item.addActionListener(lst);



mFile.add(item);



item = new JMenuItem("Save As...");



item.setIcon(new ImageIcon("SaveAs16.gif"));



item.setMnemonic('a');



lst = new ActionListener() {




public void actionPerformed(ActionEvent e) {





saveFile(true);




}



};



item.addActionListener(lst);



mFile.add(item);



mFile.addSeparator();



item = new JMenuItem("Exit");



item.setMnemonic('x');



lst = new ActionListener() {




public void actionPerformed(ActionEvent e) {





System.exit(0);




}



};



item.addActionListener(lst);



mFile.add(item);



menuBar.add(mFile);



ActionListener fontListener = new ActionListener() {




public void actionPerformed(ActionEvent e) {





updateEditor();




}



};



JMenu mFont = new JMenu("Font");



mFont.setMnemonic('o');



ButtonGroup group = new ButtonGroup();



m_fontMenus = new JMenuItem[FONTS.length];



for (int k=0; k<FONTS.length; k++) {




int m = k+1;




m_fontMenus[k] = new JRadioButtonMenuItem(





m+" "+FONTS[k]);




m_fontMenus[k].setSelected(k == 0);




m_fontMenus[k].setMnemonic('1'+k);




m_fontMenus[k].setFont(m_fonts[k]);




m_fontMenus[k].addActionListener(fontListener);




group.add(m_fontMenus[k]);




mFont.add(m_fontMenus[k]);



}



mFont.addSeparator();



m_bold = new JCheckBoxMenuItem("Bold");



m_bold.setMnemonic('b');



Font fn = m_fonts[1].deriveFont(Font.BOLD);



m_bold.setFont(fn);



m_bold.setSelected(false);



m_bold.addActionListener(fontListener);



mFont.add(m_bold);



m_italic = new JCheckBoxMenuItem("Italic");



m_italic.setMnemonic('i');



fn = m_fonts[1].deriveFont(Font.ITALIC);



m_italic.setFont(fn);



m_italic.setSelected(false);



m_italic.addActionListener(fontListener);



mFont.add(m_italic);



menuBar.add(mFont);



return menuBar;


}


protected String getDocumentName() {



return m_currentFile==null ? "Untitled" :




m_currentFile.getName();


}


protected void newDocument() {



m_editor.setText("");



m_currentFile = null;



setTitle(APP_NAME+" ["+getDocumentName()+"]");



m_textChanged = false;



m_editor.getDocument().addDocumentListener(new UpdateListener());


}


protected void openDocument() {



if (m_chooser.showOpenDialog(BasicTextEditor.this) !=




JFileChooser.APPROVE_OPTION)




return;



File f = m_chooser.getSelectedFile();



if (f == null || !f.isFile())




return;



m_currentFile = f;



try {




FileReader in = new FileReader(m_currentFile);




m_editor.read(in, null);




in.close();




setTitle(APP_NAME+" ["+getDocumentName()+"]");



}



catch (IOException ex) {




showError(ex, "Error reading file "+m_currentFile);



}



m_textChanged = false;



m_editor.getDocument().addDocumentListener(new UpdateListener());


}


protected boolean saveFile(boolean saveAs) {



if (saveAs || m_currentFile == null) {




if (m_chooser.showSaveDialog(BasicTextEditor.this) !=





JFileChooser.APPROVE_OPTION)





return false;




File f = m_chooser.getSelectedFile();




if (f == null)





return false;




m_currentFile = f;




setTitle(APP_NAME+" ["+getDocumentName()+"]");



}



try {




FileWriter out = new





FileWriter(m_currentFile);




m_editor.write(out);




out.close();



}



catch (IOException ex) {




showError(ex, "Error saving file "+m_currentFile);




return false;



}



m_textChanged = false;



return true;


}


protected boolean promptToSave() {



if (!m_textChanged)




return true;



int result = JOptionPane.showConfirmDialog(this,




"Save changes to "+getDocumentName()+"?",




APP_NAME, JOptionPane.YES_NO_CANCEL_OPTION,




JOptionPane.INFORMATION_MESSAGE);



switch (result) {



case JOptionPane.YES_OPTION:




if (!saveFile(false))





return false;




return true;



case JOptionPane.NO_OPTION:




return true;



case JOptionPane.CANCEL_OPTION:




return false;



}



return true;


}


protected void updateEditor() {



int index = -1;



for (int k=0; k<m_fontMenus.length; k++) {




if (m_fontMenus[k].isSelected()) {





index = k;





break;




}



}



if (index == -1)




return;



if (index==2) { // Courier




m_bold.setSelected(false);




m_bold.setEnabled(false);




m_italic.setSelected(false);




m_italic.setEnabled(false);



}



else {




m_bold.setEnabled(true);




m_italic.setEnabled(true);



}



int style = Font.PLAIN;



if (m_bold.isSelected())




style |= Font.BOLD;



if (m_italic.isSelected())




style |= Font.ITALIC;



Font fn = m_fonts[index].deriveFont(style);



m_editor.setFont(fn);



m_editor.repaint();


}


public void showError(Exception ex, String message) {



ex.printStackTrace();



JOptionPane.showMessageDialog(this,




message, APP_NAME,




JOptionPane.WARNING_MESSAGE);


}


public static void main(String argv[]) {



BasicTextEditor frame = new BasicTextEditor();



frame.setDefaultCloseOperation(JFrame.DO_NOTHING_ON_CLOSE);



frame.setVisible(true);


}


class UpdateListener implements DocumentListener {



public void insertUpdate(DocumentEvent e) {




m_textChanged = true;



}



public void removeUpdate(DocumentEvent e) {




m_textChanged = true;



}



public void changedUpdate(DocumentEvent e) {




m_textChanged = true;



}


}

}

Understanding the Code

Class BasicTextEditor

This class extends JFrame and provides the parent frame for our example. Two class variables are declared:

· String APP_NAME: name of this example used in title bar
· String FONTS[]: an array of font family names.

Instance variables:

· Font[] m_fonts: an array of Font instances which can be used to render our JTextArea editor.

· JTextArea m_editor: used as our text editor.

· JMenuItem[] m_fontMenus: an array of menu items representing available fonts.

· JCheckBoxMenuItem m_bold: menu item which sets/unsets the bold property of the current font.

· JCheckBoxMenuItem m_italic: menu item which sets/unsets the italic property of the current font.

· JFileChooser m_chooser: used to load and save simple text files.

· File m_currentFile: the current File instance corresponding to the current document.

· boolean m_textChanged: will be set to true if the current document has been changed; will be set to false if the document was just opened or saved. This flag is used in combination with a DocumentListener (see chapter 19) to determine whether or not to save the current document before dismissing it.

The BasicTextEditor constructor populates our m_fonts array with Font instances corresponding to the names provided in FONTS[]. The m_editor JTextArea is then created and placed in a JScrollPane. This scroll pane is added to the center of our frame’s content pane and we append some simple text to m_editor for display at startup. Our createMenuBar() method is called to create the menu bar to manage this application, and this menu bar is then added to our frame using the setJMenuBar() method.

The createMenuBar() method creates and returns a JMenuBar. Each menu item receives an ActionListener to handle it's selection. Two menus are added titled File and Font. The File menu is assigned a mnemonic character, ‘f’, and by pressing ALT+F while the application frame is active, its popup will be displayed allowing navigation with either the mouse or keyboard. The Font menu is assigned the mnemonic character ‘o’.

The New menu item in the  File menu is responsible for creating a new (empty) document. It doesn’t really replace JTextArea’s Document. Instead it simply clears the contents of our editor component. Before it does so, however, it calls our custom promptToSave() method to determine whether we want to continue without saving the current changes (if any) or not. Note that an icon is used for this menu item. Also note that this menu item can be selected with the keyboard by pressing ‘n’ when the “File” menu’s popup is visible, because we assigned it ‘n’ as a mnemonic. We also assigned it the accelerator CTRL+N. Therefore, this menu’s action will be directly invoked whenever that key combination is pressed. (All other menus and menu items in this example also receive appropriate mnemonics and accelerators.)

The Open menu item brings up our m_chooser JFileChooser component (discussed in chapter 14) to allow selection of a text file to open. Once a text file is selected, we open a FileReader on it and invoke read() on our JTextArea component to read the file's content (which creates a new PlainDocument containing the selected file’s content to replace the current JTextArea document--see chapter 11). The Save menu item brings up m_chooser to select a destination and file name to save the current text to (if previously not set). Once a text file is selected, we open a FileWriter on it and invoke write() on our JTextArea component to write its content to the destination file. The Save As… menu is similar to the Save menu, but prompts the user to select a new file. The Exit menu item terminates program execution. This is separated from the first three menu items with a menu separator to create a more logical display.

The Font menu consists of several menu items used to select the font and font style used in our editor. All of these items receive the same ActionListener which invokes our updateEditor() method (see below). To give the user an idea of how each font looks, each font is used to render the corresponding menu item text. Since only one font can be selected at any given time, we use JRadioButtonMenuItems for these menu items, and add them all to a ButtonGroup instance which manages a single selection. 

To create each menu item we iterate through our FONTS array and create a JRadioButtonMenuItem corresponding to each entry. Each item is set to unselected (except for the first one),  assigned a numerical mnemonic corresponding to the current FONTS array index, assigned the appropriate Font instance for rendering its text, assigned our multi-purpose ActionListener, and added to our ButtonGroup along with the others.

The two other menu items in the Font menu manage the bold and italic font properties. They are implemented as JCheckBoxMenuItems since these properties can be selected or unselected independently. These items also are assigned the same ActionListener as the radio button items to process changes in their selected state.

The updateEditor() method updates the current font used to render the editing component by checking the state of each check box item and determining which radio button item is currently selected. The m_bold and m_italic components are disabled and unselected if the Courier font is selected, and enabled otherwise. The appropriate m_fonts array element is selected and a Font instance is derived from it corresponding to the current state of the check box items using Font’s deriveFont() method (see chapter 2). 

Note
Surprisingly the ButtonGroup class does not provide a direct way to determine which component is currently selected. So we have to examine the m_fontMenus array elements in turn to determine the selected font index. Alternatively we could save the font index in an enhanced version of our ActionListener.
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Figure 12.3 Process of un-docking, dragging, and docking a JToolBar.
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Figure 12.4 A floating JToolBar.

Example 12.2

BasicTextEditor.java

see \Chapter12\2

import java.awt.*;

import java.awt.event.*;

import java.io.*;

import java.util.*;

import javax.swing.*;

import javax.swing.event.*;

public class BasicTextEditor extends JFrame 

{

  // Unchanged code from example 12.1

  protected JToolBar m_toolBar;

  protected JMenuBar createMenuBar() {

    final JMenuBar menuBar = new JMenuBar();

    JMenu mFile = new JMenu("File");

    mFile.setMnemonic('f');



ImageIcon iconNew = new ImageIcon("New16.gif");



Action actionNew = new AbstractAction("New", iconNew) {



public void actionPerformed(ActionEvent e) {





if (!promptToSave())






return;





newDocument();




}



};



JMenuItem item = new JMenuItem(actionNew);



item.setMnemonic('n');



item.setAccelerator(KeyStroke.getKeyStroke(




KeyEvent.VK_N, InputEvent.CTRL_MASK));



mFile.add(item);



ImageIcon iconOpen = new ImageIcon("Open16.gif");



Action actionOpen = new AbstractAction("Open...", iconOpen) {



public void actionPerformed(ActionEvent e) {





if (!promptToSave())






return;





openDocument();




}



};



item = new JMenuItem(actionOpen);



item.setMnemonic('o');



item.setAccelerator(KeyStroke.getKeyStroke(




KeyEvent.VK_O, InputEvent.CTRL_MASK));



mFile.add(item);



ImageIcon iconSave = new ImageIcon("Save16.gif");



Action actionSave = new AbstractAction("Save", iconSave) {



public void actionPerformed(ActionEvent e) {





if (!m_textChanged)






return;





saveFile(false);




}



};



item = new JMenuItem(actionSave);



item.setMnemonic('s');



item.setAccelerator(KeyStroke.getKeyStroke(




KeyEvent.VK_S, InputEvent.CTRL_MASK));



mFile.add(item);



ImageIcon iconSaveAs = new ImageIcon("SaveAs16.gif");



Action actionSaveAs = new AbstractAction(

     "Save As...", iconSaveAs) {



public void actionPerformed(ActionEvent e) {





saveFile(true);




}



};



item = new JMenuItem(actionSaveAs);



item.setMnemonic('a');



mFile.add(item);

    mFile.addSeparator();

    Action actionExit = new AbstractAction("Exit") { 

      public void actionPerformed(ActionEvent e) {

        System.exit(0);

      }

    };

    item =  mFile.add(actionExit);  

    item.setMnemonic('x');

    menuBar.add(mFile);

    m_toolBar = new JToolBar(“Commands”);

    JButton btn1 = m_toolBar.add(actionNew);

    btn1.setToolTipText("New text");

    JButton btn2 = m_toolBar.add(actionOpen);

    btn2.setToolTipText("Open text file");

    JButton btn3 = m_toolBar.add(actionSave);

    btn3.setToolTipText("Save text file");
    // Unchanged code from example 12.1

    getContentPane().add(m_toolBar, BorderLayout.NORTH);

    return menuBar;

  }

  // Unchanged code from example 12.1

}
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Figure 12.5
JToolBar with custom buttons and a JComboBox.
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class SmallButton extends JButton implements MouseListener {


protected Border m_raised = 

    new SoftBevelBorder(BevelBorder.RAISED);


protected Border m_lowered = 

    new SoftBevelBorder(BevelBorder.LOWERED);


protected Border m_inactive = new EmptyBorder(3, 3, 3, 3);


protected Border m_border = m_inactive;


protected Insets m_ins = new Insets(4,4,4,4);


public SmallButton(Action act, String tip) {



super((Icon)act.getValue(Action.SMALL_ICON));



setBorder(m_inactive);



setMargin(m_ins);



setToolTipText(tip);



setRequestFocusEnabled(false);



addActionListener(act);



addMouseListener(this);


}


public float getAlignmentY() {



return 0.5f;


}


public Border getBorder() {



return m_border;


}


public Insets getInsets() {



return m_ins;


}


public void mousePressed(MouseEvent e) {



m_border = m_lowered;



setBorder(m_lowered);


}


public void mouseReleased(MouseEvent e) {



m_border = m_inactive;



setBorder(m_inactive);


}


public void mouseClicked(MouseEvent e) {}


public void mouseEntered(MouseEvent e) {



m_border = m_raised;



setBorder(m_raised);


}


public void mouseExited(MouseEvent e) {



m_border = m_inactive;



setBorder(m_inactive);


}

}

class SmallToggleButton extends JToggleButton


implements ItemListener {


protected Border m_raised = 

    new SoftBevelBorder(BevelBorder.RAISED);


protected Border m_lowered = 

    new SoftBevelBorder(BevelBorder.LOWERED);


protected Insets m_ins = new Insets(4,4,4,4);


public SmallToggleButton(boolean selected,



ImageIcon imgUnselected, ImageIcon imgSelected, String tip) {



super(imgUnselected, selected);



setHorizontalAlignment(CENTER);



setBorder(selected ? m_lowered : m_raised);



setMargin(m_ins);



setToolTipText(tip);



setRequestFocusEnabled(false);



setSelectedIcon(imgSelected);



addItemListener(this);


}


public float getAlignmentY() {



return 0.5f;


}


public Insets getInsets() {



return m_ins;


}


public Border getBorder() {



return (isSelected() ? m_lowered : m_raised);


}


public void itemStateChanged(ItemEvent e) {



setBorder(isSelected() ? m_lowered : m_raised);


}

}
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Figure 12.6
Custom menu component for quick color selection.
