Chapter 24 – Drag & Drop

In this chapter:

· Drag & Drop overview

· Adding Drag & Drop support within Basic Text Editor

· Adding external Drag & Drop support to Basic Text Editor

· Drag & Drop with Java objects

24.1
Drag & Drop overview

Drag & drop has been supported, in some capacity, since the early days of AWT and Swing. As of Java 1.4, however, these features have been significantly improved and are much easier to work with. Most Swing components now have built-in support for drag & drop operations, and the effort required to implement this behavior has been significantly reduced.

· JColorChooser: supports both drag and drop by default

· JEditorPane: supports both drag and drop by default

· JFileChooser: supports drag by default

· JFormattedTextField: supports both drag and drop by default

· JLabel: neither supported

· JList: supports drag by default

· JPasswordField: supports drop by default

· JTable: supports drag by default

· JTextArea: supports both drag and drop by default

· JTextField: supports both drag and drop by default

· JTextPane: supports both drag and drop by default

· JTree: supports drag by default

Support for dragging is usually disabled by default, but in many cases it can be manually enabled with a setDragEnabled() method. Support for drop is either enabled by default or not supported.

24.1.1
The Transferable interface

interface java.awt.datatransfer.Transferable

The Transferable interface is implemented by classes which can be used in drag & drop operations. An array of java.awt.datatransfer.DataFlavor instances are used to describe the type of format a Transferable’s data can appear in. Some flavors include:

· DataFlavor.stringFlavor: supports transfer of a java.lang.String instance.

· DataFlavor.imageFlavor: supports transfer of a java.awt.Image instance.

· DataFlavor.javaFileListFlavor: supports transfer of an instance of java.util.List where each element is of type java.io.File.

· DataFlavor.javaJVMLocalObjectMimeType: supports transfer of an arbitrary Java object which can be transferred within a JVM session.

· DataFlabor.javaSerializedObjectMimeType: supports transfer of a graph of objects (serialized) that can be transferred between applications and separate JVMs.

To check whether a Transferable object supports a given data flavor we use a Transferable’s isDataFlavorSupported() method. The getTransferDataFlavors() method returns an array of DataFlavor objects which shows the various flavors (i.e. formats) the Transferable object’s data can be provided in. The getTransferData() method returns the appropriate Object of class type determined by the DataFlavor instance passed as parameter (if it is supported).

24.1.3 The ClipboardOwner interface

interface java.awt.datatransfer.ClipboardOwner

This interface is implemented by classes that need the capability of providing data to a clipboard. It consists of one method: lostOwnership(). This method takes a Clipboard and a Transferable object as parameters. It is intended to notify the object that it is no longer the owner of the contents (the Transferable object) of the specified Clipboard. Each Clipboard instance can have no more than one specified ClipboardOwner at any given time.

24.1.2 Clipboard

class java.awt.datatransfer.Clipboard

This class defines a place to store Transferable objects during a data transfer. The constructor takes a String to use as the clipboard’s name which is retrievable using the getName() method. The getContents() method returns the currently stored Transferable object. The setContents() method sets the Transferable object as well as the ClipboardOwner to those specified as parameters. If there is already an exisiting ClipboardOwner, its lostOwnership() method is invoked before the new ClipboardOwner is assigned.


In every Java session there is a special shared Clipboard instance called the system clipboard. This clipboard interfaces with the clipboard facilities of the native operating system Java is running on. In this way data can be transferred between native programs and Java applications.

24.1.4
TransferHandler

class javax.swing.TransferHandler

This class is used as a conduit to transfer Transferables to and from Swing components. It handles all interaction with the clipboard to temporarily store the data being transferred. The default implementation’s behavior assigns data to a component property by specifying the name of the component property in the constructor. There are three constants used for specifying the kind of transfer operation that can occur through a TransferHandler: COPY, MOVE and COPY_OR_MOVE.


TransferHandler consists of several methods we are particularly concerned with here:

· boolean importData(): causes a transfer of data from a Transferable object to a specified JComponent. Returns true if successful.

· boolean canImport(): checks whether a specfied JComponent can accept a given set of DataFlavors.

· void createTransferable(): creates a Transferable object to use as a conduit for transfering data from the specified JComponent.

· void eportAsDrag(): this method is used to initiate a drag operation by transferring the appropriate data from the specified JComponent to a Transferable object. The exportDone() method is called after the transfer completes.

· void exportDone(): this method is called after data has been exported. If the operation was of type MOVE, this method is intended to be responsible for removing the transferred data from the source component after the transfer has completed.

The following example shows how enable drag and drop to transfer text from one text field to another. 
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Figure 24.1
Drag & Drop test application dragging text from first field to second.
Example 24.1

DragDropTest.java

See Chapter24\1

import java.awt.*;

import java.awt.datatransfer.*;

import javax.swing.*;

public class DragDropTest extends JFrame {

  public DragDropTest() {

    super("Drag & Drop Test");

    TransferHandler th = new TransferHandler("text");

    JPanel contentPane = (JPanel) getContentPane();

    JTextField tf1 = new JTextField("DRAG_ME", 10);

    tf1.setTransferHandler(th);

    JTextField tf2 = new JTextField(10);

    tf2.setTransferHandler(th);

    tf1.setDragEnabled(true);

    contentPane.setLayout(new GridLayout(2,2));

    contentPane.add(new JLabel("Text Field (Drag enabled): "));

    contentPane.add(tf1);

    contentPane.add(new JLabel("Text Field (Drag not enabled): "));

    contentPane.add(tf2);

    pack();

  }

  public static void main(String args[]) {

    DragDropTest ddt = new DragDropTest();

    ddt.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);

    ddt.show();

  }

}

The first text field acts as a drag source and has its dragEnabled property set to true using the setDragEnabled() method. Using a TransferHandler based on the “text” property, here’s what TransferHandler does behind the scenes:

· When a drag is intiated on the first text field the getText() method is used to obtain the text and place it in a Clipboard as a Transferable object.

· When a drop is initiated on the second text field the setText() method is used to set the text to the content of the Transferable object in the clipboard.
Figure 24.1 above shows this example in action dragging the text from the first text field and about to drop it in the second.
Customized TransferHandler functionality to support unique drag and drop behavior is easily achievable by overriding a few of the methods described above. We’ll show how to do this in the last example of this chapter.

24.1.5 DropTarget

class java.awt.dnd.DropTarget

A DropTarget is used to enable drops on a component. By passing a Component and a DropTargetListener instance to the constructor, drop events are enabled on the specified component, and the specified DropTargetListener’s drop() event is responsible for handling this functionality.

24.1.6 The DropTargetListener interface

interface java.awt.dnd.DropTargetListener

This interface consists of several methods responsible for defining the behavior of various stages of a drop operation. In example 24.3 below we’ll show how to implement a custom DropTargetListener implementation to drop files from the native operating system into a JDesktopPane.

NOTE: 
There are several classes and interfaces in the java.awt.datatransfer and java.awt.dnd packages we did not discuss here. Because data transfer in Java 1.4 has been simplified considerably, most drag & drop behavior can be implemented with needing to know any more than what we’ve described above. For more complicated, customized implementations you may need to delve deeper into these packages.

24.2
Adding Drag & Drop support within Basic Text Editor

This example adds the ability to drag & drop a selected region of text from one internal frame to another in our Basic Text Editor application constructed in chapter 12 (and added to in chapters 14, 16 and 22). Only a few lines of code are necessary.

[image: image2.png]& b
File Font Options Window Help

0o B & [seir ~| B|i|

ext E

~=lolx|





Figure 24.2
JBasicTextEditor with drag & drop between internal frames.

Example 24.2

BasicTextEditor.java

see \Chapter24\2

import java.awt.*;

import java.awt.event.*;

import java.io.*;

import java.util.*;

import java.awt.print.*;

import javax.swing.*;

import javax.swing.border.*;

import javax.swing.event.*;

public class BasicTextEditor extends JFrame {


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


// Unchanged code from example 22.3


// Internal frame with editor


class EditorFrame
extends JInternalFrame implements Printable {


  // Unchanged code from example 22.3



public EditorFrame(File f) {




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




m_currentFile = f;




setTitle(getDocumentName());




setDefaultCloseOperation(DO_NOTHING_ON_CLOSE);




m_editor = new CustomTextArea();




JScrollPane ps = new JScrollPane(m_editor);




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


    // Unchanged code from example 22.3



m_editor.setDragEnabled(true);




TransferHandler tr = new TransferHandler("selectedText");




m_editor.setTransferHandler(tr);


}

    // Unchanged code from example 22.3


}


// Important: this class must be public or invocation will fail


public class CustomTextArea extends JTextArea {



public void setSelectedText(String value) {




replaceSelection(value);



}


}
}

// Unchanged code from Chapter 22.3

24.2.1
Understanding the Code

Class BasicTextEditor.EditorFrame

EditorFrame’s text area is now an insance of our custom CustomTextArea class (discussed below). The dragEnabled property is set to true on the text area and a TranserHandler based on the selectedText property is created and assigned to the text area. Note that JTextComponent has a getSelectedText() method, but there is no setSelectedText() method. In order for drag & drop to work with the default TransferHandler implementation we are using here, we must implement a setSelectedText() method in our CustomTextArea class.

Class CustomTextArea

This class is a subclass of JTextArea that includes a setSelectedText() method which is required for a TransferHandler based on the selectedText property.

24.2.2
Running the Code

Figure 24.2 shows our basic text editor application after having dragged and dropped text from one internal frame into another. Try doing this several times. Note that you first need to select text to drag before a drag will work.

24.3
Drag & Drop files to Base Text Editor

This enhancement allows user to drag-and-drop files from other native applications into our Basic Text Editor application. Dragging a text file from a Windows desktop into our editor desktop pane, an internal frame is opened containing the contents of that file.
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Figure 24.3
Basic Text Editor with native drag & drop file support.

Example 24.3

BasicTextEditor.java

see \Chapter24\3

import java.awt.*;

import java.awt.event.*;

import java.io.*;

import java.util.*;

import java.awt.print.*;

import java.awt.dnd.*;

import java.awt.datatransfer.*;
import javax.swing.*;

import javax.swing.border.*;

import javax.swing.event.*;

public class BasicTextEditor extends JFrame {


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


// Unchanged code from example 24.2


public BasicTextEditor() {



super(APP_NAME);



setSize(600, 400);



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_desktop = new JDesktopPane();



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



new DropTarget(m_desktop, new FileDropper());



JMenuBar menuBar = createMenuBar();



setJMenuBar(menuBar);

    // Unchanged code from example 24.2


}

  // Unchanged code from example 24.2


public static void main(String argv[]) {



BasicTextEditor frame = new BasicTextEditor();



frame.setDefaultCloseOperation(JFrame.DO_NOTHING_ON_CLOSE);



frame.setVisible(true);


}


class FileDropper extends DropTargetAdapter {



public void drop(DropTargetDropEvent e) {




try {





DropTargetContext context = e.getDropTargetContext();





e.acceptDrop(DnDConstants.ACTION_COPY_OR_MOVE);





Transferable t  = e.getTransferable();





Object data = t.getTransferData(DataFlavor.javaFileListFlavor);





if (data instanceof java.util.List) {






java.util.List list = (java.util.List)data;






for (int k=0; k<list.size(); k++) {







Object dataLine = list.get(k);







if (dataLine instanceof File)








addEditorFrame((File)dataLine);






}





}





context.dropComplete(true);




}




catch (Exception ex) {





ex.printStackTrace();




}



}


}
}

// Unchanged code from example 24.2

24.3.1
Understanding the Code

Class BasicTextEditor

The only addition to this constructor is the creation of a DropTarget instance with the desktop pane as the target component and an instance of our custom FileDropper class.

Class BasicTextEditor.FileDropper

This class extends DropTargetAdapter (a concrete DropTargetListener implementation in the java.awt.dnd package) and overrides the drop() method. Our new drop() method accepts the drop using DropTargetDropEvent’s acceptDrop() method, and obtains the transferred data which is expected to be an instance of java.util.List (which is expected to be contain all the selected Files). We iterate through the list and for each item that is a File instance we send it to our addEditorFrame() method which opens that file in an internal frame editor.

24.3.2
Running the Code

Figure 24.3 shows our Basic Text Editor application after having dragged two text files from a Windows 2000 desktop into the desktop pane. Try dropping other types of documents such as .java and .html files. 

24.4
Drag & Drop with Java objects

This example shows how to drag-and-drop Java objects within application using standard Java A&D API.
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Figure 24.4
Mutable list components which support drag & drop.

Example 24.4

DnDList.java

see \Chapter24\4

import java.awt.*;

import java.awt.event.*;

import java.awt.datatransfer.*;

import java.io.*;

import java.util.*;

import javax.swing.*;

import javax.swing.border.*;

import javax.swing.event.*;

public class DnDList extends JFrame {


public DnDList() {



super("Locales List");



Locale[] allLocales = Locale.getAvailableLocales();



Locale[] selLocales = new Locale[0];



TwoListsPanel pp = new TwoListsPanel(




allLocales, "Available Locales",




selLocales, "Selected Locales");



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



setResizable(false);



pack();


}


public static void main(String argv[]) {



DnDList frame = new DnDList();



frame.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);



frame.setVisible(true);


}

}

class TwoListsPanel extends JPanel {


public static final int LIST_WIDTH = 150;


public static final int LIST_HEIGHT = 200;


private boolean m_selectionChanged = false;


private MutableList m_leftList;


private MutableList m_rightList;


public TwoListsPanel(Object[] leftData, String leftTitle,




Object[] rightData, String rightTitle) {



super(new BorderLayout(10, 10));



setBorder(new EmptyBorder(10, 10, 10, 10));



m_leftList = new MutableList(leftData);



m_leftList.setCellRenderer(new LocaleListRenderer());



JScrollPane spl = new JScrollPane(m_leftList);



JPanel p2l = new JPanel(new BorderLayout());



p2l.setPreferredSize(

      new Dimension(LIST_WIDTH, LIST_HEIGHT));



p2l.add(spl, BorderLayout.CENTER);



p2l.add(new JLabel(leftTitle), BorderLayout.NORTH);



add(p2l, BorderLayout.WEST);



m_rightList = new MutableList(rightData);



m_rightList.setCellRenderer(new LocaleListRenderer());



JScrollPane spr = new JScrollPane(m_rightList);



JPanel p2r = new JPanel(new BorderLayout());



p2r.setPreferredSize(

      new Dimension(LIST_WIDTH, LIST_HEIGHT));



p2r.add(spr, BorderLayout.CENTER);



p2r.add(new JLabel(rightTitle), BorderLayout.NORTH);



add(p2r, BorderLayout.EAST);



JPanel p2c = new JPanel();



p2c.setLayout(new BoxLayout(p2c, BoxLayout.Y_AXIS));



p2c.add(Box.createVerticalGlue());



JButton btnToRight = new JButton(">>");



btnToRight.setRequestFocusEnabled(false);



btnToRight.addActionListener(new LeftToRightMover());



p2c.add(btnToRight);



p2c.add(Box.createVerticalStrut(10));



JButton btnToLeft = new JButton("<<");



btnToLeft.setRequestFocusEnabled(false);



btnToLeft.addActionListener(new RightToLeftMover());



p2c.add(btnToLeft);



p2c.add(Box.createVerticalGlue());



add(p2c, BorderLayout.CENTER);


}


public boolean selectionChanged() {



return m_selectionChanged;


}


public void moveFromLeftToRight(Object obj) {



if (obj == null)




return;



m_leftList.removeElement(obj);



m_rightList.addElement(obj);


}


public void moveFromRightToLeft(Object obj) {



if (obj == null)




return;



m_rightList.removeElement(obj);



m_leftList.addElement(obj);


}


class LeftToRightMover implements ActionListener {



public void actionPerformed(ActionEvent evt) {




Object[] values = m_leftList.getSelectedValues();




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





m_leftList.removeElement(values[k]);





m_rightList.addElement(values[k]);





m_selectionChanged = true;




}




m_leftList.repaint();




m_rightList.repaint();



}


}


class RightToLeftMover implements ActionListener {



public void actionPerformed(ActionEvent evt) {




Object[] values = m_rightList.getSelectedValues();




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





m_rightList.removeElement(values[k]);





m_leftList.addElement(values[k]);





m_selectionChanged = true;




}




m_leftList.repaint();




m_rightList.repaint();



}


}


class LocaleListRenderer extends DefaultListCellRenderer {



public Component getListCellRendererComponent(JList list,




Object value, int index, boolean isSelected,




boolean cellHasFocus) {




if (value instanceof Locale)





value = ((Locale)value).getDisplayName();




return super.getListCellRendererComponent(list,





value, index, isSelected, cellHasFocus);



}


}

}

class MutableList extends JList {


private DefaultListModel m_model;


public MutableList() {



m_model = new DefaultListModel();



setModel(m_model);



installDnD();


}


public MutableList(Object[] arr) {



m_model = new DefaultListModel();



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




m_model.addElement(arr[k]);



setModel(m_model);



installDnD();


}


public MutableList(Vector v) {



m_model = new DefaultListModel();



for (int k=0; k<v.size(); k++)




m_model.addElement(v.elementAt(k));



setModel(m_model);



installDnD();


}


public void addElement(Object obj) {



m_model.addElement(obj);



repaint();


}


public void removeElement(Object obj) {



m_model.removeElement(obj);



repaint();


}


public Object[] getData() {



return m_model.toArray();


}


protected void installDnD() {



setDragEnabled(true);



setTransferHandler(new ListTransferHandler());



DnDStarter starter = new DnDStarter();



addMouseListener(starter);



addMouseMotionListener(starter);


}


class DnDStarter extends MouseInputAdapter {



public void mousePressed(MouseEvent e) {




TransferHandler th = 

        MutableList.this.getTransferHandler();




th.exportAsDrag(

        MutableList.this, e, TransferHandler.MOVE);



}


}

}

class ArrayTransfer implements Transferable {


public static DataFlavor FLAVOUR;


static {



try {




FLAVOUR = new DataFlavor(

        DataFlavor.javaJVMLocalObjectMimeType);



}



catch (Exception ex) {




ex.printStackTrace();



}


}


protected JComponent m_source;


protected Object[] m_arr;


public ArrayTransfer(JComponent source, Object[] arr) {



m_source = source;



m_arr = arr;


}


public Object getTransferData(DataFlavor flavor)




throws UnsupportedFlavorException, IOException {



if (!isDataFlavorSupported(flavor))




throw new UnsupportedFlavorException(flavor);



return this;


}


public boolean isDataFlavorSupported(DataFlavor flavor) {



return FLAVOUR.equals(flavor);


}


public DataFlavor[] getTransferDataFlavors() {



return new DataFlavor[] { FLAVOUR };


}


public JComponent getSource() {



return m_source;


}


public Object[] getData() {



return m_arr;


}

}

class ListTransferHandler extends TransferHandler {


public boolean importData(JComponent c, Transferable t) {



if (!(c instanceof MutableList))




return false;



MutableList list = (MutableList)c;



try {




Object obj = t.getTransferData(ArrayTransfer.FLAVOUR);




if (!(obj instanceof ArrayTransfer))





return false;




ArrayTransfer at = (ArrayTransfer)obj;

      // block transfer to self!




if (c.equals(at.getSource()))


        return false;




Object[] arr = at.getData();




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





list.addElement(arr[k]);



}



catch (Exception ex) {




ex.printStackTrace();




return false;



}



return true;


}


public boolean canImport(JComponent c,




DataFlavor[] transferFlavors) {



if (!(c instanceof MutableList))




return false;



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




if (transferFlavors[k].equals(ArrayTransfer.FLAVOUR))





return true;



return false;


}


public int getSourceActions(JComponent c) {



if (!(c instanceof MutableList))




return NONE;



return COPY_OR_MOVE;


}


protected Transferable createTransferable(JComponent c) {



if (!(c instanceof MutableList))




return null;



Object[] arr = ((JList)c).getSelectedValues();



return new ArrayTransfer(c, arr);


}


protected void exportDone(

   JComponent source, Transferable t, int action) 

  {



if (!(source instanceof MutableList))




return;



MutableList list = (MutableList)source;



if (!(action == COPY_OR_MOVE || action == MOVE))




return;



try {




Object obj = t.getTransferData(ArrayTransfer.FLAVOUR);




if (!(obj instanceof ArrayTransfer))





return;




ArrayTransfer at = (ArrayTransfer)obj;




if (!source.equals(at.getSource()))





return;




Object[] arr = at.getData();




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





list.removeElement(arr[k]);



}



catch (Exception ex) {




ex.printStackTrace();



}


}

}

24.4.1
Understanding the Code

Class DnDList

This class extends JFrame to form the main container for the example. The constructor starts by creating an array of all available Locales, as well as an empty array of Locales. These arrays are used to create an instance of our custom TwoListsPanel component (discussed below).

Class TwoListsPanel

This class represents a component containing two instances of our MutableList component (discussed below) as well as two buttons used to move selected items back and forth between the two MutableLists. An instance of our custom LocaleListRenderer (discussed below) is used as the ListCellRenderer for the MutableLists. The arrays passed to the TwoListsPanel constructor are sent to the MutableList constructors respectively. The two buttons receive instances of our custom LeftToRightMover and RightToLeftMover ActionListeners (discussed below) which invoke our moveFromLeftToRight() and moveFromRightToLeft() methods respectively.


The moveFromLeftToRight() method takes an Object as parameter, removes it from the left MutableList and adds it to the right MutableList. The moveFromRightToLeft() method does the opposite. These methods are used during drag & drop operations (not by the buttons).

Class TwoListsPanel.LeftToRightMover

This ActionListener implementation removes all selected items from the left MutableList and adds them to the right MutableList.

Class TwoListsPanel.RightToLeftMover

This ActionListener implementation removes all selected items from the right MutableList and adds them to the left MutableList.

Class TwoListsPanel.LocaleListRenderer

This custom ListCellRenderer uses Locale’s displayName property for display rather than the default value provided by toString().

Class MutableList

This class extends JList to add mutable behavior. Two constructors allow creation by taking either an array of Objects or a Vector as parameter. In either case the collection is iterated through and each item is added to the model. Then the installDnd() method is called to enable drag & drop operations on the component.


Two methods, addElement() and removeElement(), are used provide the mutable behavior to this JList subclass by invoking similar methods on the list model.


The installDnD() method sets MutableList’s dragEnabled property to true and assigns it an instance of our custom ListTransferHandler. An instance of our custom DnDStarter class (discussed below) is also added as a MouseListener and MouseMotionListener to invoke a data export on a mouse press.

Class MutableList.DnDStarter

This MouseInputAdapter subclass invokes a data export on MutableList’s TransferHandler when a mouse press occurs.

Class ArrayTransfer

This implementation of Transferable represents an array of Objects that can be used in data transfer operations. The constructor takes a source JComponent and an Object array as parameters.


The getTransferData() method returns a reference to this object itself because it represents the data being transferred.


The supported DataFlavor is DataFlavor.javaJVMLocalObjectMimeType and the isDataFlavorSupported() method only returns true if the DataFlavor paramter matches this type.


The getSource() method returns the source JComponent and the getData() method returns the array of Objects.

Class ListTransferHandler

This class extends TransferHandler and overrides the importData(), canImport(), getSourceActions(), createTransferable(), and exportDone() methods to build a custom conduit for dragging and dropping MutableList data from one MutableList to another.


The importData() method is called when a drop is initiated. This implementation returns false if the target component passed as parameter is not a MutableList. If it is, this method checks first whether the Transferable is an instance of ArrayTransfer and returns false if not. Then the method checks that the target component is not the same as the source component to prevent dropping data to the same list it came from. If all checks out, each Object in the ArrayTransfer’s Object array is added to the target MutableList with its addElement() method. If the import occurs successfully this method returns true.


The canImport() method is called to check whether a given component can import (i.e. accept a drop) of a given array of DataFlavors. This implementation checks whether the target component is an instance of MutableList and whether the DataFlavors are of type DataFlavor.javaJVMLocalObjectMimeType. If all checks out the method returns true.


The getSourceActions() method returns the TransferHandler action type based on the type of the source component passed in as parameter. This implementation checks whether the source component is and instance of MutableList and if not returns NONE. Otherwise it returns COPY_OR_MOVE.


The createTransferable() method is responsible for creating a Transferable instance containing the data from the source component to transfer. This implementation checks checks whether the source component is and instance of MutableList and if not returns null. Otherwise it retrieves the source MutableList’s selected items as an array of Objects and creates and returns an ArrayTransfer instance containing this array.


The exportDone() method is called when a drag has been initiated. This implementation checks checks whether the source component is and instance of MutableList and whether the action type is either MOVE or COPY_OR_MOVE. If so, the Transferable’s data is retrieved as an Object. If this Object is not an instance of ArrayTransfer the method returns. Otherwise it checks to ensure that the source component of the export is in fact the same source component the data in the ArrayTransfer came from. If so, this data is then removed from the source MutableList.

24.4.2
Running the Code

Figure 24.4 shows our example application after having dragged and dropped the first six locales from the left list into the right list. Try selecting multiple items from either list and dragging and dropping them to the other list. Try moving one item at a time with the buttons. Note that in both cases moved items appear on the bottom of the list they are moved to (rather than occupying their old location). Also note that you cannot drop items in the same list. 

