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Figure 16.4 Cascading Internal Frames

Example 16.1

CascadeDemo.java

see \Chapter16\1

import java.beans.PropertyVetoException;

import javax.swing.*;

import java.awt.event.*;

import java.awt.*;

public class CascadeDemo 


extends JFrame


implements ActionListener {

  public static final int INI_WIDTH = 200;

  public static final int INI_HEIGHT = 200;

  private ImageIcon m_earth;

  private int m_count;

  private int m_tencount;

  private JButton m_newFrame;

  private JButton m_cascadeFrames;

  private JDesktopPane m_desktop;

  private JComboBox m_UIBox;

  private UIManager.LookAndFeelInfo[] m_infos;

  public CascadeDemo() {

    super("Cascade Demo");

    setSize(570,400);

    m_earth = new ImageIcon("earth.jpg");

    m_count = m_tencount = 0;

    m_desktop = new JDesktopPane();

    m_desktop.putClientProperty("JDesktopPane.dragMode", "outline");

    m_newFrame = new JButton("New Frame");

    m_newFrame.addActionListener(this);

    m_cascadeFrames = new JButton("Cascade Frames");

    m_cascadeFrames.addActionListener(this);

    m_infos = UIManager.getInstalledLookAndFeels();

    String[] LAFNames = new String[m_infos.length];

    for(int i=0; i<m_infos.length; i++) {

      LAFNames[i] = m_infos[i].getName();

    }

    m_UIBox = new JComboBox(LAFNames);

    m_UIBox.addActionListener(this);

    JPanel topPanel = new JPanel(true);

    topPanel.add(m_newFrame);

    topPanel.add(m_cascadeFrames);

    topPanel.add(new JLabel("Look & Feel:",SwingConstants.RIGHT));

    topPanel.add(m_UIBox);

    getContentPane().setLayout(new BorderLayout());

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

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

    Dimension dim = getToolkit().getScreenSize();

    setLocation(dim.width/2-getWidth()/2,

      dim.height/2-getHeight()/2);

  }

  public void newFrame() {

    JInternalFrame jif = new JInternalFrame("Frame " + m_count, 

      true, true, true, true);

    jif.setBounds(20*(m_count%10) + m_tencount*80, 

      20*(m_count%10), INI_WIDTH, INI_HEIGHT);

    JLabel label = new JLabel(m_earth);

    jif.getContentPane().add(new JScrollPane(label));

    m_desktop.add(jif);

    jif.show();

    m_count++;

    if (m_count%10 == 0) {

      if (m_tencount < 3)

        m_tencount++;

      else 

        m_tencount = 0;

    }

  }


public void cascadeFrames() {

    try {



  JInternalFrame[] frames = m_desktop.getAllFrames();



  JInternalFrame selectedFrame = m_desktop.getSelectedFrame();



  int x = 0;



  int y = 0;



  for (int k=frames.length-1; k>=0; k--) {




  frames[k].setMaximum(false);




  frames[k].setIcon(false);




  frames[k].setBounds(x, y, INI_WIDTH, INI_HEIGHT);




  x += 20;




  y += 20;



  }



  if (selectedFrame != null)




  m_desktop.setSelectedFrame(selectedFrame);

    }

    catch(Exception ex) {

      ex.printStackTrace();

    }


}

  public void actionPerformed(ActionEvent e) {

    if (e.getSource() == m_newFrame)

      newFrame();

    else if (e.getSource() == m_cascadeFrames)

      cascadeFrames();

    else if (e.getSource() == m_UIBox) {


  int index = m_UIBox.getSelectedIndex();


  if (index < 0)



return;

      String lfClass = m_infos[index].getClassName();

      m_UIBox.hidePopup(); // BUG WORKAROUND

      try {

        UIManager.setLookAndFeel(lfClass);

        SwingUtilities.updateComponentTreeUI(this);

      }

      catch(Exception ex) {

        System.out.println("Could not load " + lfClass);

        ex.printStackTrace();

      }

      m_UIBox.setSelectedIndex(index);

    }

  }

  public static void main(String[] args) {


  CascadeDemo frame = new CascadeDemo();


  frame.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);


  frame.setVisible(true);

  }

}

16.2.1
Understanding the Code

Class CascadeDemo

CascadeDemo extends JFrame to provide the main container for this example. The constructor is responsible for initializing and laying out all GUI components. One class variable, EARTH, and several instance variables are needed: 

· ImageIcon EARTH: image used in each JLabel.

· int m_count: keeps track of the number of internal frames that exist within the desktop.
· int m_tencount: incremented every time ten internal frames are added to the desktop.
· JButton m_newFrame: used to add new JInternalFrames to m_desktop.

· JButton m_cascadeFrames: used to cascade existing internal frames.

· JDesktopPane m_desktop: container for our JInternalFrames.

· JComboBox m_UIBox: used for L&F selection.

· UIManager.LookAndFeelInfo[] m_infos: An array of LookAndFeelInfo objects used in changing L&Fs. 

The only code that may look unfamiliar to you in the constructor is the following:

    m_infos = UIManager.getInstalledLookAndFeels();

    String[] LAFNames = new String[m_infos.length];

    for(int i=0; i<m_infos.length; i++) {

      LAFNames[i] = m_infos[i].getName();

    }

    m_UIBox = new JComboBox(LAFNames);
The UIManager class is in charge of keeping track of the current look and feel as well as providing us with a way to query information about the different look and feels available on our system. Its static getInstalledLookAndFeels() method returns an array of UIManager.LookAndFeelInfo objects and we assign this array to m_infos. 

Each UIManager.LookAndFeelInfo object represents a different look-and-feel that is currently installed on our system. Its getName() method returns a short 
name representing its associated look and feel (e.g. “Metal”, “CDE/Motif”, “Windows”, etc.). We create an array of these Strings, LAFNames, with indices corresponding to those of m_infos.

Finally we create a JComboBox, m_UIBox, using this array of Strings. In the actionPerformed() method (see below) when an entry in m_UIBox is selected we match it with its corresponding UIManager.LookAndFeelInfo object in m_infos and load the associated look-and-feel.

The newFrame() method is invoked whenever the m_newButton is pressed. First this method creates a new JInternalFrame with resizable, closable, maximizable, and iconifiable properties, and a unique title based on the current frame count:

    JInternalFrame jif = new JInternalFrame("Frame " + m_count, 

      true, true, true, true);
The frame is then sized to 200 x 200 and its initial position within the our desktop is calculated based on the value of m_count and  m_tencount. The value of m_tencount is periodically reset so that each new internal frame lies within our desktop view (assuming we do not resize our desktop to have a smaller width than the maximum of 20*(m_count%10) + m_tencount*80, and a smaller height than the maximum of 20*(m_count%10). This turns out to be 420 x 180, where the maximum of m_count%10 is 9 and the maximum of m_tencount is 3).

    jif.setBounds(20*(m_count%10) + m_tencount*80, 

      20*(m_count%10), 200, 200);
Note: 
You might imagine a more flexible cascading scheme that positions internal frames based on the current size of the desktop. In general a rigid cascading routine is sufficient, but we are certainly not limited to this.

A JLabel with an image is added to a JScrollPane, which is then added to the contentPane of each internal frame. Each frame is added to the desktop in layer 0 (the default layer when none is specified). Note that adding an internal frame to the desktop does not automatically place that frame at the frontmost position within the specified layer, and it is not automatically selected. To force both of these things to occur we use the JInternalFrame setSelected() method (which requires us to catch a java.beans.PropertyVetoException).

Finally the newFrame() method increments m_count and determines whether to increment m_tencount or reset it to 0. m_tencount is only incremented after a group of 10 frames has been added (m_count%10 == 0) and is only reset after it has reached a value of 3. So 40 internal frames are created for each cycle of m_tencount (10 for m_tencount = 0, 1, 2, and 3).

    m_count++;

    if (m_count%10 == 0) {

      if (m_tencount < 3)

        m_tencount++;

      else 

        m_tencount = 0;

    }
The cascadeFrames() method is invoked whenever the m_cascadeFrames. This method obtains an array of all existing internal frames and iterates through it organizing them in a cascading fashion.

The actionPerformed() method handles m_newFrame button presses and m_UIBox selections. The m_newFrame button invokes the newFrame() method and selecting a look and feel from m_UIBox changes the application to use that L&F. Look-and-feel switching is done by calling the UIManager setLookAndFeel() method and passing it the classname of the L&F to use (which we stored in the m_infos array in the constructor). Calling SwingUtilities.updateComponentTreeUI(this) changes the look and feel of everything contained within the CascadeDemo frame (refer back to chapter 2).

16.2.2
Running the Code:  
Figure 16.4 shows CascadeDemo in action. This figure shows a JInternalFrame in the process of being dragged in outline dragging mode. Try creating plenty of frames to make sure that cascading is working properly. Experiment with different L&Fs. As a final test comment out the m_UIBox.hidePopup() call to check if this bug has been fixed in your version of Java.

16.3 
Adding MDI to a text editor application

In this example we add an MDI to our basic text editor application developed in chapter 12. We also add a commonly included function in MDI applications: a “Window” menu which allows you to switch focus among open documents.
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Figure 16.5  Basic text editor application with MDI

Eample 16.2

BasicTextEditor.java

see \Chapter16\2

import java.awt.*;

import java.awt.event.*;

import java.io.*;

import java.util.*;

import javax.swing.*;

import javax.swing.border.*;

import javax.swing.event.*;

public class BasicTextEditor extends JFrame {

// Unchanged code from example 12.4


protected JDesktopPane m_desktop;


protected EditorFrame m_activeFrame;


protected JMenu m_windowMenu;


protected ButtonGroup  m_windowButtonGroup;


public static final int INI_WIDTH = 400;


public static final int INI_HEIGHT = 200;


protected static int FRAME_COUNTER = 0;

public BasicTextEditor() {



super(APP_NAME+" [Multiple Document Interface]"



setSize(600, 400);

    // Unchanged code from example 12.4



m_desktop = new JDesktopPane();



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


newDocument();



JMenuBar menuBar = createMenuBar();



setJMenuBar(menuBar);

    // Unchanged code from exmample 12.4



WindowListener wndCloser = new WindowAdapter() {




public void windowClosing(WindowEvent e) {





if (!promptAllToSave())






return;





System.exit(0);




}



};



addWindowListener(wndCloser);


}


public JTextArea getEditor() {



if (m_activeFrame == null)




return null;



return m_activeFrame.m_editor;


}


public void addEditorFrame(File f) {



EditorFrame frame = new EditorFrame(f);



frame.setBounds(FRAME_COUNTER*30, FRAME_COUNTER*20,




INI_WIDTH, INI_HEIGHT);



FRAME_COUNTER = (FRAME_COUNTER+1) % 10;



JRadioButtonMenuItem item = frame.m_frameMenuItem;



m_windowMenu.add(item);



m_windowButtonGroup.add(item);



item.setSelected(true);



frame.addInternalFrameListener(frame.new FrameListener());



m_desktop.add(frame);



frame.show();



activateInternalFrame(frame);


}


public void activateInternalFrame(EditorFrame frame) {



m_activeFrame = frame;



JRadioButtonMenuItem item = frame.m_frameMenuItem;



item.setSelected(true);



JTextArea editor = frame.m_editor;



Font font = editor.getFont();



int index = 0;



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




if (font.getName().equals(FONTS[k])) {





index = k;





break;




}



}



m_fontMenus[index].setSelected(true);



m_bold.setSelected(font.isBold());



m_italic.setSelected(font.isItalic());



updateEditor();



m_cmFrg.setColor(editor.getForeground());



m_cmBkg.setColor(editor.getBackground());


}

protected JMenuBar createMenuBar() {



final JMenuBar menuBar = new JMenuBar();

    // Unchanged code from example 12.4



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



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




public void actionPerformed(ActionEvent e) {





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) {





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_activeFrame != null)






m_activeFrame.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) {





if (m_activeFrame != null)






m_activeFrame.saveFile(true);



}



};



item = new JMenuItem(actionSaveAs);



item.setMnemonic('a');



mFile.add(item);

    // Unchanged code from example 12.4



Action actionChooser = new AbstractAction("Color Chooser") {




public void actionPerformed(ActionEvent e) {





BasicTextEditor.this.repaint();





JTextArea editor = getEditor();





if (editor == null)






return;
        // Unchanged code from example 12.4




}



};



m_windowMenu = new JMenu("Window");

    m_windowMenu.setMnemonic('w');

    menuBar.add(m_windowMenu);



m_windowButtonGroup = new ButtonGroup();



Action actionCascade = new AbstractAction("Cascade") {




public void actionPerformed(ActionEvent e) {





cascadeFrames();




}



};



item = new JMenuItem(actionCascade);



item.setMnemonic('c');



m_windowMenu.add(item);



m_windowMenu.addSeparator();
    // Unchanged code from example 12.4



return menuBar;


}


protected boolean promptAllToSave() {



JInternalFrame[] frames = m_desktop.getAllFrames();



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




EditorFrame frame = (EditorFrame)frames[k];




if (!frame.promptToSave())





return false;



}



return true;


}

public void cascadeFrames() {

    // Identical to cascadeFrames() method in example 16.1


}

protected void updateEditor() {



JTextArea editor = getEditor();



if (editor == null)




return;
    // Unchanged code from example 12.4


}


class EditorFrame extends JInternalFrame {



protected JTextArea m_editor;



protected File m_currentFile;



protected JRadioButtonMenuItem m_frameMenuItem;



protected boolean m_textChanged = false;



public EditorFrame(File f) {




super("", true, true, true, true);




m_currentFile = f;




setTitle(getDocumentName());




setDefaultCloseOperation(DO_NOTHING_ON_CLOSE);




m_editor = new JTextArea();




JScrollPane ps = new JScrollPane(m_editor);




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




m_frameMenuItem = new JRadioButtonMenuItem(getTitle());




m_frameMenuItem.addActionListener(new ActionListener() {





public void actionPerformed(ActionEvent evt) {






if(isSelected())







return;






try {







if (isIcon())








setIcon(false);







setSelected(true);






} catch (java.beans.PropertyVetoException e) { }




}});




if (m_currentFile != null) {





try {






FileReader in = new FileReader(m_currentFile);






m_editor.read(in, null);






in.close();





}





catch (IOException ex) {






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





}




}




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



}



public String getDocumentName() {




return m_currentFile==null ? "Untitled "+(FRAME_COUNTER+1) :





m_currentFile.getName();



}



public boolean saveFile(boolean saveAs) {




if (!saveAs && !m_textChanged)





return true;




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(getDocumentName());





m_frameMenuItem.setText(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;



}



public boolean promptToSave() {




if (!m_textChanged)





return true;




int result = JOptionPane.showConfirmDialog(





BasicTextEditor.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;



}



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;




}



}



class FrameListener extends InternalFrameAdapter {




public void internalFrameClosing(InternalFrameEvent e) {





if (!promptToSave())






return;





m_windowMenu.remove(m_frameMenuItem);





dispose();




}




public void internalFrameActivated(InternalFrameEvent e) {





m_frameMenuItem.setSelected(true);





activateInternalFrame(EditorFrame.this);




}



}


}

}

// Unchanged code from example 12.4

16.2.1
Understanding the code

Class BasicTextEditor

This class has four additional instance variables:

· JDesktopPane m_desktop: desktop pane containing the internal frames.

· EditorFrame m_activeFrame: represents the currently selected internal frame.

· JMenu m_windowMenu: menu used to switch windows or cascade current windows.

· ButtonGroup m_windowButtonGroup: button group for m_windowMenu’s items.

Three new class constants are also added:

· int INI_WIDTH: initial width of internal frames.

· int INI_HEIGHT: initial height of internal frames.

· int FRAME_COUNTER: counter used to track number of internal frames created.

The desktop pane is added to the content pane and the WindowListener is modified to call the custom promptAllToSave() method (described below) before exiting the application.


The getEditor() method returns a reference to the active EditorFrame’s JTextArea, or null if there isn’t one.


The addEditorFrame() method takes a File as parameter and creates a new EditorFrame to add to the desktop pane. The File is passed to the EditorFrame constructor and displayed in the contained JTextArea for editing. The EditorFrame’s bounds are set based on the state of FRAME_COUNTER and a new JRadioButtonMenuItem is added to m_windowMenu to represent this new EditorFrame. Whenever an EditorFrame is added to the desktop an instance of the EditorFrame.FrameListener inner class is attached to it to control what happens when the user attempts to close the editor frame. Finally our custom activateInternalFrame() method is called.


The activateInternalFrame() method takes an EditorFrame as parameter and sets the menu bar and toolbar state according to the properties of the current editor frame and its JTextArea.


The createMenuBar() method includes several revisions to support the new MDI. The new m_windowMenu is added to contain items corresponding to all existing internal frames. A new action is also added to allow cascading of existing frames. The custom cascadeFrames() method is identical to that introduced in example 16.1.


The promptAllToSave() method iterates through all existing EditorFrames and call’s the promptToSave() method (discussed below) on each. If the user cancels out of any dialogs that appear this method will return false. Otherwise it will return true.

Class EditorFrame

This class represents an internal frame with a contained text editor. The m_currentFile variable is used to hold a reference to the File instance being editing in this frame’s text area. 


The constructor sets the title of the frame to the document’s name using the custom getDocumentName() method. It also creates a new JRadioButtonMenuItem to represent this frame in the parent MDI. To this menu item is added an ActionListener which, when activated, will deiconify an existing frame (if needed) and set its state to selected. The constructor also opens the File passed into the constructor and reads its contents into the editor’s text area using a FileReader.


The saveFile() method is responsible for saving the current document to the File. If the saveAs parameter is true a JFileChooser is shown allowing the user to choose a new name and/or destination for the file. This method will immediately return if no changes have been made to the document (i.e. m_textChanged is false), unless saveAs is true.


The promptToSave() method checks the m_textChanged variable to see if any document changes have been made. If so an option pane is shown asking whether or not the user wants to save these changes. If this process is cancelled the method will return false; otherwise it will return true.


The inner FrameListener class is used to intercept whenever the frame is requested to close and ask the user whether or not they want to save changes through use of the promptToSave() method. It is also used to properly synchronize state of the GUI whenever a frame is activated.

16.2.2 Running the code

Figure 16.5 shows our basic text editor MDI in action. Try opening several documents and switch between them using the “Window” menu. Try modifying a document and attempt to close an internal frame before making changes. Note the dialogs that prompt you to save changes. Try modifying several documents in various frames and close the application. Note the series of dialogs that are displayed prompting you to save changes before closing.

16.3
Examples from the first edition

In chapter 16 of the first edition we covered the creation of an X-windows like resizable pager component to show the position of internal frames within a desktop pane. We also stepped through the creation of a multi-user (collaborative) desktop environment using sockets. Both examples are included in the second edition ZIP files, and the full explanation of the code remains freely available in the online first edition manuscript. Figures 16.6 – 16.9 illustrate these examples (see \Chapter16\3 and \Chapter 16\4).
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Figure 16.6 MDI with an X-windows like pager component
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Figure 16.7 X-windows like pager component
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Figure 16.8 Collaborative MDI client
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Figure 16.9 Collaborative MDI server
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