Chapter 23 – Constructing an XML Editor

In this chapter:

· XML Editor: part I – Viewing nodes

· XML Editor: part II – Viewing attributes

· XML Editor: part III – Editing nodes and attributes

· XML Editor: part IV – Adding, editing and removing nodes and attributes

· XML Editor: part V – Custom drag & drop

There has been tremendous hype recently over XML, much of which is not completely unfounded. XML, for those that haven’t had exposure to it, is poised to become the next generation of HTML and then some. Where HTML consists of a set of predefined tags, XML allows definition of your own tags. By creating a set of tags to describe data and agreeing on meaning, two or more entities can communicate in a standardized way. The applications of this language take us far beyond web pages to more complicated uses such as data exchange between businesses, standardized representations of various forms of data, etc. 


There is a plethora of material about XML freely available on the web and we will not waste space here introducing the basic concepts of elements, attributes, schemas, DTDs, etc. A good place to start for this is www.xml.org. As of Java 1.4, XML support is now part of the core Java platform. Assuming a basic understanding of XML, we’ve added this chapter to show how Swing can be used to build a fully-functional XML editor application.

23.1
XML Editor: part I – Viewing nodes

This example shows how to display an XML document using a JTree and Java’s built-in XML support. Because XML documents are heirarchical in nature, JTree is a natural fit for the task. 
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Figure 23.1
JTree displaying an XML document.

Example 23.1
XmlViewer.java

see \Chapter23\1

import java.awt.*;

import java.awt.event.*;

import java.io.*;

import javax.swing.*;

import javax.swing.tree.*;

import javax.xml.parsers.*;

import org.w3c.dom.*;

public class XmlViewer extends JFrame {


public static final String APP_NAME = "XML Viewer";


protected Document m_doc;


protected JTree m_tree;


protected DefaultTreeModel m_model;


protected JFileChooser m_chooser;


protected File m_currentFile;


public XmlViewer() {



super(APP_NAME);



setSize(400, 400);



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



JToolBar tb = createToolbar();



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



DefaultMutableTreeNode top = 

      new DefaultMutableTreeNode("No XML loaded");



m_model = new DefaultTreeModel(top);



m_tree = new JTree(m_model);



m_tree.getSelectionModel().setSelectionMode(




TreeSelectionModel.SINGLE_TREE_SELECTION);



m_tree.setShowsRootHandles(true);



m_tree.setEditable(false);



DefaultTreeCellRenderer renderer = 

     new DefaultTreeCellRenderer() 

    {




public Component getTreeCellRendererComponent(JTree tree,





Object value, boolean sel, boolean expanded,





boolean leaf, int row, boolean hasFocus) {





Component res = super.getTreeCellRendererComponent(tree,






value, sel, expanded, leaf, row, hasFocus);





if (value instanceof XmlViewerNode) {






Node node = ((XmlViewerNode)value).getXmlNode();






if (node instanceof Element)







setIcon(expanded ? openIcon : closedIcon);



          else







setIcon(leafIcon);





}





return res;




}



};



m_tree.setCellRenderer(renderer);



JScrollPane s = new JScrollPane();



s.getViewport().add(m_tree);



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



m_chooser = new JFileChooser();



m_chooser.setFileSelectionMode(JFileChooser.FILES_ONLY);



m_chooser.setFileFilter(new SimpleFilter("xml",




"XML Files"));



try {




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




m_chooser.setCurrentDirectory(dir);



} catch (IOException ex) {}


}


protected JToolBar createToolbar() {



JToolBar tb = new JToolBar();



tb.setFloatable(false);



JButton bt = new JButton(new ImageIcon("Open24.gif"));



bt.setToolTipText("Open XML file");



ActionListener lst = new ActionListener() {




public void actionPerformed(ActionEvent e) {





openDocument();

 


}



};



bt.addActionListener(lst);



tb.add(bt);



return tb;


}


public String getDocumentName() {



return m_currentFile==null ? "Untitled" :




m_currentFile.getName();


}


protected void openDocument() {



Thread runner = new Thread() {




public void run() {





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






JFileChooser.APPROVE_OPTION)






return;





File f = m_chooser.getSelectedFile();





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






return;





setCursor(Cursor.getPredefinedCursor(

          Cursor.WAIT_CURSOR));





try {






DocumentBuilderFactory docBuilderFactory =







DocumentBuilderFactory.newInstance();






DocumentBuilder docBuilder = docBuilderFactory.







newDocumentBuilder();






m_doc = docBuilder.parse(f);






Element root = m_doc.getDocumentElement();






root.normalize();






DefaultMutableTreeNode top = createTreeNode(root);






m_model.setRoot(top);






m_tree.treeDidChange();






expandTree(m_tree);






m_currentFile = f;






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





}





catch (Exception ex) {






showError(ex, "Error reading or parsing XML file");





}





finally {






setCursor(Cursor.getPredefinedCursor(

            Cursor.DEFAULT_CURSOR));





}




}



};



runner.start();


}


protected DefaultMutableTreeNode createTreeNode(Node root) {



if (!canDisplayNode(root))




return null;



XmlViewerNode treeNode = new XmlViewerNode(root);



NodeList list = root.getChildNodes();



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




Node nd = list.item(k);




DefaultMutableTreeNode child = createTreeNode(nd);




if (child != null)





treeNode.add(child);



}



return treeNode;


}


protected boolean canDisplayNode(Node node) {



switch (node.getNodeType()) {



case Node.ELEMENT_NODE:




return true;



case Node.TEXT_NODE:




String text = node.getNodeValue().trim();




return !(text.equals("") || 

        text.equals("\n") || text.equals("\r\n"));



}



return false;


}


public void showError(Exception ex, String message) {



ex.printStackTrace();



JOptionPane.showMessageDialog(this,




message, APP_NAME,




JOptionPane.WARNING_MESSAGE);


}

  public static void expandTree(JTree tree) {


  TreeNode root = (TreeNode)tree.getModel().getRoot();


  TreePath path = new TreePath(root);


  for (int k = 0; k<root.getChildCount(); k++) {




TreeNode child = (TreeNode)root.getChildAt(k);




expandTree(tree, path, child);



}


}

  public static void expandTree(

    JTree tree, TreePath path, TreeNode node) 

  {


  if (path==null || node==null)



  return;



tree.expandPath(path);



TreePath newPath = path.pathByAddingChild(node);


  for (int k = 0; k<node.getChildCount(); k++) {



  TreeNode child = (TreeNode)node.getChildAt(k);



  if (child != null) {




  expandTree(tree, newPath, child);




}



}


}


public static void main(String argv[]) {



XmlViewer frame = new XmlViewer();



frame.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);



frame.setVisible(true);


}

}

class XmlViewerNode extends DefaultMutableTreeNode {


public XmlViewerNode(Node node) {



super(node);


}


public Node getXmlNode() {



Object obj = getUserObject();



if (obj instanceof Node)




return (Node)obj;



return null;


}


public String toString () {



Node node = getXmlNode();



if (node == null)




return getUserObject().toString();



StringBuffer sb = new StringBuffer();



switch (node.getNodeType()) {



case Node.ELEMENT_NODE:




sb.append('<');




sb.append(node.getNodeName());




sb.append('>');




break;



case Node.TEXT_NODE:




sb.append(node.getNodeValue());




break;



}



return sb.toString();


}

}

// Class SimpleFilter unchanged from chapter 14

23.1.1
Understanding the Code

Class XmlViewer

Two packages we have not discussed yet are imported:

· javax.xml.parsers: This package consists of classes used to process XML documents.

· org.w3c.dom: This package consists of a set of interfaces that define the DOM (Document Object Model) which is an API that allows dynamic access to the structure and data of XML documents. Examples include Document, Element, Node, Attr, etc.

XmlViewer extends JFrame and represents the main application frame for this example. Five instance variables are defined:

· Document m_doc: the current XML document (note that this is an instance of org.w3c.dcom.Document; not a text document [javax.swing.text.Document]).

· JTree m_tree: the tree component used to display the current XML file.

· DefaultTreeModel m_model: tree model constructed to mimic the XML file.

· JFileChooser m_chooser: File chooser used for opening and saving XML files.

· File m_currentFile: reference to the current XML file.

The XmlViewer constructor creates and installs a toolbar with our createToolbar() method, instantiates tree model m_model with a top node containing “No XML loaded” as user data, and instantiates tree m_tree with m_model. Selection is set to SINGLE_TREE_SELECTION and the tree is set to noneditable. A custom tree cell renderer is created to display an appropriate icon based on whether a node represents an XML document element or not. This renderer is assign to our tree and the tree is then placed in a scroll pane which is added to the center of the frame. File chooser m_chooser is instantiated and an “xml” file filter is applied to it so only XML files will be displayed.


The createToolbar() method creates a JToolBar with an Open button that invokes our openDocument() method.


The getDocumentName() method retrieves the name of the current file referenced with our m_currentFile variable.


The openDocument() method shows our JFileChooser in a separate thread to allow selection of an XML file to open for viewing. javax.xml.parsers.DocumentBuilderFactory’s static newInstance() is used to create a new instance of DocumentBuilderFactory which is used to create an instance of DocumentBuilder. DocumentBuilder is used to parse the selected XML file with its parse() method, storing the resulting Document instance in our m_doc variable. The root element of this document is retrieved with Document’s getDocumentElement() method. This element is used as the root node for our tree model, and our custom createTreeNode() creates the tree node heirarchy corresponding to the node passed to it. The resulting tree node is then set as the root node of our tree and our custom expandTree() method is used to expand all nodes to display the entire XML document.


The createTreeNode() method takes a root node (instance of org.w3c.dom.Node) as parameter [note that org.w3c.dom.Element is a subinterface of Node]. Our canDisplayNode() method is used to find out whether the root node is either an element or a text node. If so an instance of our custom XmlViewerNode (discussed below) is created to represent that node. Then a NodeList is created representing all child nodes of the root node. For each child node a tree node is created by passing it recursively to createTreeNode().


The canDisplayNode() method checks whether a given Node is of type ELEMENT_NODE or TEXT_NODE. If it isn’t one of these types it should not be displayed in our tree. 


The showError() method is used to display exceptions in a JOptionPane dialog.


The static expandTree() methods are responsible for expanding each parent node so that the entire tree is expanded and visible in the viewer.

Class XmlViewerNode

This class extends DefaultMutableTreeNode to represent the XML nodes in our viewer. The main customization is in the overriden toString() implementation which returns a textual representation of the node depending on whether it is of type ELEMENT_NODE or TEXT_NODE.

23.1.2
Running the Code

Figure 23.1 shows our XML viewer in action with a sample file open. To open this file use the toolbar buttons to bring up the file chooser and navigate to the \Chapter23\XML-Samples directory where you will find book-order.xml.

23.2
XML Editor: part II - Viewing attributes

In this example we add the ability to view XML attributes in a windows explorer-style combination of JTree and JTable.

[image: image2.png]@ xML viewer [book-order

=lolx|

@ ] <Order= Aftribute Value

I
$ [ <Customer» Cardtype Wisa

@ O <Name-
[ i Buciarn
® I /=Cardnums|
[ 204 234 294 234
¢ O <wanest-
¢ O <tern-
¢ D<o
D0
@ DI <The-
[) onmmOuke: A iograhy f e Java Evangelis
@ £ <quantiy-

1
@ O3 <Uniterice>
$10.75





Figure 23.2
JTree and JTable in an explorer-style combination.

Example 23.2

XmlViewer.java

see \Chapter23\2

import java.awt.*;

import java.awt.event.*;

import java.io.*;

import javax.swing.*;

import javax.swing.event.*;

import javax.swing.tree.*;

import javax.swing.table.*;

import javax.xml.parsers.*;

import org.w3c.dom.*;

public class XmlViewer extends JFrame {


public static final String APP_NAME = "XML Viewer";


protected Document m_doc;


protected JTree m_tree;


protected DefaultTreeModel m_model;


protected JTable m_table;


protected AttrTableModel m_tableModel;

protected JFileChooser m_chooser;


protected File  m_currentFile;


public XmlViewer() {



super(APP_NAME);



setSize(800, 400);



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



JToolBar tb = createToolbar();



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


  // Unchanged code from example 23.1



m_tableModel = new AttrTableModel();



m_table = new JTable(m_tableModel);



JScrollPane s1 = new JScrollPane(m_tree);



JScrollPane s2 = new JScrollPane(m_table);



s2.getViewport().setBackground(m_table.getBackground());



JSplitPane sp = new JSplitPane(

      JSplitPane.HORIZONTAL_SPLIT, s1, s2);



sp.setDividerLocation(400);



sp.setDividerSize(5);



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



TreeSelectionListener lSel = new TreeSelectionListener() {




public void valueChanged(TreeSelectionEvent e) {





Node node = getSelectedNode();





setNodeToTable(node);




}



};



m_tree.addTreeSelectionListener(lSel);


m_chooser = new JFileChooser();



m_chooser.setFileSelectionMode(JFileChooser.FILES_ONLY);



m_chooser.setFileFilter(new SimpleFilter("xml",




"XML Files"));



try {




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




m_chooser.setCurrentDirectory(dir);



} catch (IOException ex) {}


}

  // Unchanged code from example 23.1


protected void openDocument() {



Thread runner = new Thread() {




public void run() {

        // Unchanged code from example 23.1





try {

          // Unchanged code from example 23.1






m_model.setRoot(top);






m_tree.treeDidChange();






expandTree(m_tree);






setNodeToTable(null);






m_currentFile = f;






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





}





catch (Exception ex) {






showError(ex, "Error reading or parsing XML file");





}





finally {






setCursor(Cursor.getPredefinedCursor(Cursor.DEFAULT_CURSOR));





}




}



};



runner.start();


}

  // Unchanged code from example 23.1


public XmlViewerNode getSelectedTreeNode() {



TreePath path = m_tree.getSelectionPath();



if (path == null)




return null;



Object obj = path.getLastPathComponent();



if (!(obj instanceof XmlViewerNode))




return null;



return (XmlViewerNode)obj;


}

public Node getSelectedNode() {



XmlViewerNode treeNode = getSelectedTreeNode();



if (treeNode == null)




return null;



return treeNode.getXmlNode();


}

public void setNodeToTable(Node node) {



m_tableModel.setNode(node);



m_table.tableChanged(new TableModelEvent(m_tableModel));


}

// Unchanged code from example 23.1


public static void main(String argv[]) {



XmlViewer frame = new XmlViewer();



frame.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);



frame.setVisible(true);


}


class AttrTableModel extends AbstractTableModel {



public static final int NAME_COLUMN = 0;



public static final int VALUE_COLUMN = 1;



protected Node m_node;



protected NamedNodeMap m_attrs;



public void setNode(Node node) {




m_node = node;




m_attrs = node==null ? null : node.getAttributes();



}



public Node getNode() {




return m_node;



}



public int getRowCount() {




if (m_attrs == null)





return 0;




return m_attrs.getLength();



}



public int getColumnCount() {




return 2;



}



public String getColumnName(int nCol) {




return nCol==NAME_COLUMN ? "Attribute" : "Value";



}



public Object getValueAt(int nRow, int nCol) {




if (m_attrs == null || nRow < 0 || nRow>=getRowCount())





return "";




Attr attr = (Attr)m_attrs.item(nRow);




if (attr == null)





return "";




switch (nCol) {




  case NAME_COLUMN:





  return attr.getName();




  case VALUE_COLUMN:





  return attr.getValue();




}




return "";



}



public boolean isCellEditable(int nRow, int nCol) {




return false;



}


}
}

// Unchanged code from example 23.1

23.2.1
Understanding the Code

Class XmlViewer

Two new instance variables have been added:

· JTable m_table: table component used to display node attributes.

· AttrTableModel m_tableModel: instance of our custom table model used for attributes.

The XmlViewer constructor instantiates our instance variables and adds the table to a scroll pane. The table and tree components are now placed in a JSplitPane, and a TreeSelectionListener is added to the tree to respond to tree node selection changes be retrieving the selected node using our custom getSelectedNode() method and passing it to our custom setNodeToTable() method to display that node’s attributes in the table component.


The new getSelectedTreeNode() method retrieves the currently selected node and returns it as an instance of XmlViewerNode.


The getSelectedNode() method retrieves the currently selected node by calling getSelectedTreeNode() and, if not null, returns the Node instance by calling XmlViewerNode’s getXmlNode() method.


The setNodeToTable() method refreshes the tree component with the currently selected node’s attributes by calling AttrTableModel’s setNode() method.

Class XmlViewer.AttrTableModel

This inner class extends AbstractTableModel and is used to display the attributes of a given node. Two class variables are defined:

· int NAME_COLUMN: index of the column representing attribute name.

· int VALUE_COLUMN: index of the column representing attribute value.

Two instance variables are defined:

· Node m_node: the node instance whose attributes are represented by this model.

· NamedNodeMap m_attrs: collection of nodes that can be accessed by name; this instance represents all attribute nodes (of type ATTRIBUTE_NODE) of the m_node parent.

The setNode() method assigns a given node to the m_node variable and reinitializes the m_attrs collection using Node’s getAttributes() method.


The getRowCount() method returns the number of attributes in the m_attrs collection which is equivalent to the number of rows that should be displayed in the table.

The getValueAt() method returns the value of the attribute name or value at a given table cell corresponding to the m_attrs attribute collection.

23.2.2
Running the Code

Figure 23.2 shows our XML viewer in action displaying attributes of a selected node in a table component on the right. Try opening the sample document and navigating through the nodes to see how the tree and table component work easily together.

23.3
XML Editor: part III – Editing nodes and attributes

In this example we add the ability to edit the text of an XML node and its attributes as well as save any changes to the orginal file.
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Figure 23.3
Editing an attribute value in our XML editor.

Example 23.3

XmlViewer.java

see \Chapter23\3

import java.awt.*;

import java.awt.event.*;

import java.io.*;

import java.util.*;

import javax.swing.*;

import javax.swing.event.*;

import javax.swing.tree.*;

import javax.swing.table.*;

import javax.xml.parsers.*;

import org.w3c.dom.*;

public class XmlViewer extends JFrame {


public static final String APP_NAME = "XML Viewer";


protected Document m_doc;


protected JTree  m_tree;


protected DefaultTreeModel m_model;


protected DefaultTreeCellEditor m_treeEditor;


protected Node m_editingNode = null;

protected JTable m_table;


protected AttrTableModel m_tableModel;


protected JFileChooser m_chooser;


protected File  m_currentFile;


protected boolean m_xmlChanged = false;


public XmlViewer() {



super(APP_NAME);



setSize(800, 400);



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

    // Unchanged code from example 23.2



m_treeEditor = new DefaultTreeCellEditor(m_tree, renderer) {




public boolean isCellEditable(EventObject event) {





Node node = getSelectedNode();





if (node != null && node.getNodeType() == Node.TEXT_NODE)






return super.isCellEditable(event);





else






return false;




}




public Component getTreeCellEditorComponent(

        JTree tree, Object value,





boolean isSelected, boolean expanded, boolean leaf, int row) 

      {





if (value instanceof XmlViewerNode)






m_editingNode = ((XmlViewerNode)value).getXmlNode();





return super.getTreeCellEditorComponent(tree,






value, isSelected, expanded, leaf, row);




}



};



m_treeEditor.addCellEditorListener(new XmlEditorListener());



m_tree.setCellEditor(m_treeEditor);



m_tree.setEditable(true);



m_tree.setInvokesStopCellEditing(true);


m_tableModel = new AttrTableModel();



m_table = new JTable(m_tableModel);

    // Unchanged code from example 23.2


WindowListener wndCloser = new WindowAdapter() {




public void windowClosing(WindowEvent e) {





if (!promptToSave())






return;





System.exit(0);




}



};



addWindowListener(wndCloser);
    // Unchanged code from example 23.2

}


protected JToolBar createToolbar() {

    // Unchanged code from example 23.2



ActionListener lst = new ActionListener() {




public void actionPerformed(ActionEvent e) {





if (!promptToSave())






return;




openDocument();

 


}



};



bt.addActionListener(lst);



tb.add(bt);



bt = new JButton(new ImageIcon("Save24.gif"));



bt.setToolTipText("Save changes to current file");



lst = new ActionListener() {




public void actionPerformed(ActionEvent e) {





saveFile(false);

 


}



};



bt.addActionListener(lst);



tb.add(bt);


bt = new JButton(new ImageIcon("SaveAs24.gif"));



bt.setToolTipText("Save changes to another file");



lst = new ActionListener() {




public void actionPerformed(ActionEvent e) {





saveFile(true);

 


}



};



bt.addActionListener(lst);



tb.add(bt);


return tb;


}


// Unchanged code from example 23.2


protected boolean saveFile(boolean saveAs) {



if (m_doc == null)




return false;



if (saveAs || m_currentFile == null) {




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





JFileChooser.APPROVE_OPTION)





return false;




File f = m_chooser.getSelectedFile();




if (f == null)





return false;




m_currentFile = f;




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



}



setCursor(Cursor.getPredefinedCursor(Cursor.WAIT_CURSOR) );



try {




FileWriter out = new FileWriter(m_currentFile);




XMLRoutines.write(m_doc, out);




out.close();



}



catch (Exception ex) {




showError(ex, "Error saving XML file");

 

}

 

finally {

 


setCursor(Cursor.getPredefinedCursor(Cursor.DEFAULT_CURSOR));



}



m_xmlChanged = false;



return true;


}

protected boolean promptToSave() {



if (!m_xmlChanged)




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;


}
  // Unchanged code from example 23.2

public static void main(String argv[]) {



XmlViewer frame = new XmlViewer();



frame.setDefaultCloseOperation(JFrame.DO_NOTHING_ON_CLOSE);

  

    frame.setVisible(true);


}


class XmlEditorListener implements CellEditorListener {



public void editingStopped(ChangeEvent e) {




String value = m_treeEditor.getCellEditorValue().toString();




if (m_editingNode != null)





m_editingNode.setNodeValue(value);




TreePath path = m_tree.getSelectionPath();




if (path != null) {





DefaultMutableTreeNode treeNode =






(DefaultMutableTreeNode)path.getLastPathComponent();





treeNode.setUserObject(m_editingNode);





m_model.nodeStructureChanged(treeNode);




}




m_xmlChanged = true;




m_editingNode = null;



}



public void editingCanceled(ChangeEvent e) {




m_editingNode = null;



}


}
  // Unchanged code from example 23.2


class AttrTableModel extends AbstractTableModel {



public static final int NAME_COLUMN = 0;



public static final int VALUE_COLUMN = 1;

    // Unchanged code from example 23.2



public boolean isCellEditable(int nRow, int nCol) {




return (nCol==VALUE_COLUMN);



}


public void setValueAt(Object value, int nRow, int nCol) {




if (nRow < 0 || nRow>=getRowCount())





return;




if (!(m_node instanceof Element))





return;




String name = getValueAt(nRow, NAME_COLUMN).toString();




((Element)m_node).setAttribute(name, value.toString());




m_xmlChanged = true;



}


}
}

// Unchanged code from example 23.2
class XMLRoutines {


public static void write(Document doc, Writer out) throws Exception {



write(doc.getDocumentElement(), out);


}


public static void write(Node node, Writer out) throws Exception {



if (node==null || out==null)




return;



int type = node.getNodeType();



switch (type) {



case Node.DOCUMENT_NODE:




write(((Document)node).getDocumentElement(), out);




out.flush();




break;



case Node.ELEMENT_NODE:




out.write('<');




out.write(node.getNodeName());




NamedNodeMap attrs = node.getAttributes();




for (int k = 0; k< attrs.getLength(); k++ ) {





Node attr = attrs.item(k);





out.write(' ');





out.write(attr.getNodeName());





out.write("=\"");





out.write(attr.getNodeValue());





out.write('"');




}




out.write('>');




break;



case Node.ENTITY_REFERENCE_NODE:




out.write('&');




out.write(node.getNodeName());




out.write(';');




break;



// print cdata sections



case Node.CDATA_SECTION_NODE:




out.write("<![CDATA[");




out.write(node.getNodeValue());




out.write("]]>");




break;



// print text



case Node.TEXT_NODE:




out.write(node.getNodeValue());




break;



// print processing instruction



case Node.PROCESSING_INSTRUCTION_NODE:




out.write("<?");




out.write(node.getNodeName());




String data = node.getNodeValue();




if ( data != null && data.length() > 0 ) {





out.write(' ');





out.write(data);




}




out.write("?>");




break;



default:




out.write("<TYPE="+type);




out.write(node.getNodeName());




out.write("?>");




break;



}



NodeList children = node.getChildNodes();



if ( children != null ) {


 

for ( int k = 0; k<children.getLength(); k++ ) {





write(children.item(k), out);




}



}



if (node.getNodeType() == Node.ELEMENT_NODE ) {




out.write("</");




out.write(node.getNodeName());




out.write('>');



}



out.flush();


}

}
23.3.1
Understanding the Code

Class XmlViewer

Three new instance variables have been added:

· DefaultTreeCellEditor m_treeEditor: custom tree cell editor to only allow editing of text nodes.

· Node m_editingNode: reference to the current node being edited.

· boolean m_xmlChanged: flag specying whether the XML document has changed since loading.

The XmlViewer constructor now creates a custom tree cell editor to allow editing of only Nodes of type TEXT_NODE. Also, an instance of our custom XmlEditorListener is added to as a cell editor listener to this customized tree cell editor. A new WindowListener is added to the XmlViewer frame to invoke our custom promptToSave() method before exiting to give the user a chance to save changes made, if any.


The Open toolbar button’s actionPerformed() code now invokes promptToSave() before loading a new file to allow the user to save changes before proceeding. The toolbar also gets two new buttons: Save and Save As. Both invoke our custom saveFile() method to save changes made to the XML document.


The saveFile() method is used to write the XML file represented by our tree to disk. First this method shows a file chooser if the parameter is true (meaning the Save As button was pressed) or if the m_currentFile variable is null (meaning the XML document is new). The file chooser is used to specify a name and location for the target file. The document is then written to disk using a FileWriter and the static write() method of our custom XMLRoutines class (discussed below).


The promptToSave() method shows a JOptionPane asking the user whether or not to save any changes made to the document before proceeding with a pending action.

Class XmlViewer.XmlEditorListener

This class implements CellEditorListener and is used to set the value of a Node after its corresponding tree node is edited.

Class XmlViewer.AttrTableModel

The isCellEditable() method is overridden to return true for the VALUE_COLUMN so that the user can edit attribute values. 


The setValueAt() method is overridden to perform thet actual attribute value modification after the edit occurs in the table.

Class XMLRoutines

This class consists of two static methods used to write the XML file represented by our viewer to a file using a Writer instance.

23.3.2
Running the Code

Figure 23.3 shows our XML viewer after having editing an attribute value and attempting to close the application. A dialog is displayed asking whether or not we want to save the changes. Try opening the sample XML document and modifying both text nodes and attribute values.
23.4
XML Editor: part IV – Adding, editing and removing nodes and attributes

In this example we add the ability to add, delete and edit XML nodes and attributes.
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Figure 23.4
XML Editor application with add/edit/delete nodes and attributes functionality.

Example 23.4

XmlViewer.java

see \Chapter23\4

import java.awt.*;

import java.awt.event.*;

import java.io.*;

import java.util.*;

import javax.swing.*;

import javax.swing.event.*;

import javax.swing.tree.*;

import javax.swing.table.*;

import javax.xml.parsers.*;

import org.w3c.dom.*;

public class XmlViewer


extends JFrame {


public static final String APP_NAME = "XML Viewer";


// Unchanged code from example 23.3


protected JButton m_addNodeBtn;


protected JButton m_editNodeBtn;


protected JButton m_delNodeBtn;


protected JButton m_addAttrBtn;


protected JButton m_editAttrBtn;


protected JButton m_delAttrBtn;


public XmlViewer() {



super(APP_NAME);



setSize(800, 400);



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

    // Unchanged code from example 23.3



TreeSelectionListener lSel = new TreeSelectionListener() {




public void valueChanged(TreeSelectionEvent e) {





Node node = getSelectedNode();





setNodeToTable(node);






enableNodeButtons();





enableAttrButtons();




}



};



m_tree.addTreeSelectionListener(lSel);



ListSelectionListener lTbl = new ListSelectionListener() {




public void valueChanged(ListSelectionEvent e) {





enableAttrButtons();




}



};



m_table.getSelectionModel().addListSelectionListener(lTbl);



enableNodeButtons();



enableAttrButtons();


  // Unchanged code from example 23.3

}


protected JToolBar createToolbar() {



JToolBar tb = new JToolBar();



tb.setFloatable(false);



JButton bt = new JButton(new ImageIcon("New24.gif"));



bt.setToolTipText("New XML document");



ActionListener lst = new ActionListener() {




public void actionPerformed(ActionEvent e) {





if (!promptToSave())






return;





newDocument();

 


}



};



bt.addActionListener(lst);



tb.add(bt);

  // Unchanged code from example 23.3



tb.addSeparator();



tb.add(new JLabel("Node:"));



m_addNodeBtn = new JButton(new ImageIcon("Add24.gif"));



m_addNodeBtn.setToolTipText("Add new XML element");



lst = new ActionListener() {




public void actionPerformed(ActionEvent e) {





addNewNode();

 


}



};



m_addNodeBtn.addActionListener(lst);



tb.add(m_addNodeBtn);



m_editNodeBtn = new JButton(new ImageIcon("Edit24.gif"));



m_editNodeBtn.setToolTipText("Edit XML node");



lst = new ActionListener() {




public void actionPerformed(ActionEvent e) {





editNode();

 


}



};



m_editNodeBtn.addActionListener(lst);



tb.add(m_editNodeBtn);



m_delNodeBtn = new JButton(new ImageIcon("Delete24.gif"));



m_delNodeBtn.setToolTipText("Delete XML node");



lst = new ActionListener() {




public void actionPerformed(ActionEvent e) {





deleteNode();

 


}



};



m_delNodeBtn.addActionListener(lst);



tb.add(m_delNodeBtn);



tb.addSeparator();



tb.add(new JLabel("Attr:"));



m_addAttrBtn = new JButton(new ImageIcon("Add24.gif"));



m_addAttrBtn.setToolTipText("Add new attribute");



lst = new ActionListener() {




public void actionPerformed(ActionEvent e) {





addNewAttribute();

 


}



};



m_addAttrBtn.addActionListener(lst);



tb.add(m_addAttrBtn);



m_editAttrBtn = new JButton(new ImageIcon("Edit24.gif"));



m_editAttrBtn.setToolTipText("Edit attribute");



lst = new ActionListener() {




public void actionPerformed(ActionEvent e) {





editAttribute();

 


}



};



m_editAttrBtn.addActionListener(lst);



tb.add(m_editAttrBtn);



m_delAttrBtn = new JButton(new ImageIcon("Delete24.gif"));



m_delAttrBtn.setToolTipText("Delete attribute");



lst = new ActionListener() {




public void actionPerformed(ActionEvent e) {





deleteAttribute();

 


}



};



m_delAttrBtn.addActionListener(lst);



tb.add(m_delAttrBtn);



return tb;


}


public String getDocumentName() {



return m_currentFile==null ? "Untitled" :




m_currentFile.getName();


}


public void newDocument() {



String input = (String) JOptionPane.showInputDialog(this,




"Please enter root node name of the new XML document",




APP_NAME, JOptionPane.PLAIN_MESSAGE,




null, null, "");



if (!isLegalXmlName(input))




return;



setCursor(Cursor.getPredefinedCursor(Cursor.WAIT_CURSOR) );



try {




DocumentBuilderFactory docBuilderFactory =





DocumentBuilderFactory.newInstance();




DocumentBuilder docBuilder = docBuilderFactory.





newDocumentBuilder();




m_doc = docBuilder.newDocument();




Element root = m_doc.createElement(input);




root.normalize();




m_doc.appendChild(root);




DefaultMutableTreeNode top = createTreeNode(root);




m_model.setRoot(top);




m_tree.treeDidChange();




expandTree(m_tree);




setNodeToTable(null);




m_currentFile = null;




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




m_xmlChanged = true;
// Will prompt to save



}



catch (Exception ex) {




showError(ex, "Error creating new XML document");



}



finally {




setCursor(Cursor.getPredefinedCursor(Cursor.DEFAULT_CURSOR));



}


}


// Unchanged code from example 23.3

protected void enableNodeButtons() {



boolean b1 = (getSelectedNode() instanceof Element);



boolean b2 = (getSelectedNode() != null);



m_addNodeBtn.setEnabled(b1);



m_editNodeBtn.setEnabled(b2);



m_delNodeBtn.setEnabled(b2);


}


protected void enableAttrButtons() {



boolean b1 = (m_tableModel.getNode() instanceof Element);



boolean b2 = (m_table.getSelectedRowCount() > 0);



m_addAttrBtn.setEnabled(b1);



m_editAttrBtn.setEnabled(b2);



m_delAttrBtn.setEnabled(b2);


}


protected void addNewNode() {



if (m_doc == null)




return;



XmlViewerNode treeNode = getSelectedTreeNode();



if (treeNode == null)




return;



Node parent = treeNode.getXmlNode();



if (parent == null)




return;



String input = (String)JOptionPane.showInputDialog(this,




"Please enter name of the new XML node",




APP_NAME, JOptionPane.PLAIN_MESSAGE,




null, null, "");



if (!isLegalXmlName(input))




return;



try {




Element newElement = m_doc.createElement(input);




XmlViewerNode nodeElement = new XmlViewerNode(newElement);




treeNode.addXmlNode(nodeElement);




m_model.nodeStructureChanged(treeNode);




TreePath path = m_tree.getSelectionPath();




if (path != null) {





path = path.pathByAddingChild(nodeElement);





m_tree.setSelectionPath(path);





m_tree.scrollPathToVisible(path);




}




m_xmlChanged = true;



}



catch (Exception ex) {




showError(ex, "Error adding new node");



}


}


protected void addNewAttribute() {



Node node = m_tableModel.getNode();



if (!(node instanceof Element))




return;



String input = (String)JOptionPane.showInputDialog(

      this, "Please enter new attribute name",




APP_NAME, JOptionPane.PLAIN_MESSAGE,




null, null, "");



if (!isLegalXmlName(input))




return;



try {




((Element)node).setAttribute(input, "");




setNodeToTable(node);




for (int k=0; k<m_tableModel.getRowCount(); k++)





if (m_tableModel.getValueAt(

          k, AttrTableModel.NAME_COLUMN).equals(input)) 

        {






m_table.editCellAt(k, AttrTableModel.VALUE_COLUMN);






break;





}




m_xmlChanged = true;



}



catch (Exception ex) {




showError(ex, "Error adding attribute");



}


}


protected void editNode() {



TreePath path = m_tree.getSelectionPath();



XmlViewerNode treeNode = getSelectedTreeNode();



if (treeNode == null)




return;



Node node = treeNode.getXmlNode();



if (node == null)




return;



try {




switch (node.getNodeType()) {




case Node.ELEMENT_NODE:





// Find child text node





for (int k=0; k<treeNode.getChildCount(); k++) {






XmlViewerNode childNode = (XmlViewerNode)







treeNode.getChildAt(k);






Node nd = childNode.getXmlNode();






if (nd instanceof Text) {







path = path.pathByAddingChild(childNode);







m_tree.setSelectionPath(path);







m_tree.scrollPathToVisible(path);







m_tree.startEditingAtPath(path);







return;






}





}





// Not found, so add a new text node





Text text = m_doc.createTextNode("");





XmlViewerNode nodeText = new XmlViewerNode(text);





treeNode.addXmlNode(nodeText);





m_model.nodeStructureChanged(treeNode);





path = path.pathByAddingChild(nodeText);





m_tree.setSelectionPath(path);





m_tree.scrollPathToVisible(path);





m_tree.startEditingAtPath(path);





return;




case Node.TEXT_NODE:





m_tree.startEditingAtPath(path);





return;




}



}



catch (Exception ex) {




showError(ex, "Error editing node");



}


}


protected void editAttribute() {



int row = m_table.getSelectedRow();



if (row >= 0)




m_table.editCellAt(row, AttrTableModel.VALUE_COLUMN);


}


protected void deleteNode() {



TreePath path = m_tree.getSelectionPath();



XmlViewerNode treeNode = getSelectedTreeNode();



if (treeNode == null)




return;



Node node = treeNode.getXmlNode();



if (node == null)




return;



int result = JOptionPane.showConfirmDialog(




XmlViewer.this, "Delete node "+node.getNodeName()+" ?",




APP_NAME, JOptionPane.YES_NO_OPTION);



if (result != JOptionPane.YES_OPTION)




return;



try {




TreeNode treeParent = treeNode.getParent();




treeNode.remove();




m_model.nodeStructureChanged(treeParent);




m_xmlChanged = true;



}



catch (Exception ex) {




showError(ex, "Error deletinging node");



}


}


protected void deleteAttribute() {



int row = m_table.getSelectedRow();



if (row < 0)




return;



Node node = getSelectedNode();



if (!(node instanceof Element))




return;



String name = (String)m_tableModel.getValueAt(row,




AttrTableModel.NAME_COLUMN);



int result = JOptionPane.showConfirmDialog(




XmlViewer.this, "Delete attribute "+name+" ?",




APP_NAME, JOptionPane.YES_NO_OPTION);



if (result != JOptionPane.YES_OPTION)




return;



try {




((Element)node).removeAttribute(name);




setNodeToTable(node);




m_xmlChanged = true;



}



catch (Exception ex) {




showError(ex, "Error deletinging attribute");



}


}


// Unchanged code from example 23.3

public boolean isLegalXmlName(String input) {



if (input==null || input.length()==0)




return false;



if (!(XMLRoutines.isLegalXmlName(input))) {




JOptionPane.showMessageDialog(this,





"Invalid XML name", APP_NAME,





JOptionPane.WARNING_MESSAGE);




return false;



}



return true;


}


public void showError(Exception ex, String message) {



ex.printStackTrace();



JOptionPane.showMessageDialog(this,




message, APP_NAME,




JOptionPane.WARNING_MESSAGE);


}


// Unchanged code from example 23.3

}

class XmlViewerNode extends DefaultMutableTreeNode {


public XmlViewerNode(Node node) {



super(node);


}


public Node getXmlNode() {



Object obj = getUserObject();



if (obj instanceof Node)




return (Node)obj;



return null;


}


public void addXmlNode(XmlViewerNode child)



throws Exception {



Node node = getXmlNode();



if (node == null)




throw new Exception(





"Corrupted XML node");



node.appendChild(child.getXmlNode());



add(child);


}


public void remove() throws Exception {



Node node = getXmlNode();



if (node == null)




throw new Exception(





"Corrupted XML node");



Node parent = node.getParentNode();



if (parent == null)




throw new Exception(





"Cannot remove root node");



TreeNode treeParent = getParent();



if (!(treeParent instanceof DefaultMutableTreeNode))




throw new Exception(





"Cannot remove tree node");



parent.removeChild(node);



((DefaultMutableTreeNode)treeParent).remove(this);


}


// Unchanged code from example 23.3

}

// Unchanged code from example 23.3
class XMLRoutines {


// Unchanged code from example 23.3

public static boolean isLegalXmlName(String input) {



if (input == null || input.length() == 0)




return false;



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




char ch = input.charAt(k);




if (Character.isLetter(ch) ||





  (ch == '_') || (ch == ':') ||





  (k>0 &&


             (Character.isDigit(ch) ||(ch == '.') || (ch == '-'))))

      {





continue;

      }




return false;



}



return true;


}

}

23.4.1
Understanding the Code

Class XmlViewer

This class now has six additional instance variables:

· JButton m_addNodeBtn: toolbar button to add a node.

· JButton m_editNodeBtn: toolbar button to edit a node.

· JButton m_delNodeBtn: toolbar button to delete a node.

· JButton m_addAttrBtn: toolbar button to add an attribute.

· JButton m_editAttrBtn: toolbar button to edit an attribute.

· JButton m_delAttrBtn: toolbar button to delete an attribute.

The custom TreeSelectionListener now invokes our enableNodeButtons() and enableAttrButtons() methods whenever the tree selection changes.


A custom ListSelectionListener is created to invoke enableAttrButtons() whenever the table selection changes. This listener is added to our table model.


The createToolbar() method adds a new button for creating a new XML document which does so by invoking our custom newDocument() method. A new button for adding a new node is added which invokes our custom addNewNode() method. Buttons for editing and deleting the selected node are added and invoke our custom editNode() and deleteNode() methods respectively. Similarly, buttons for adding, editing and deleting attributes are added and invoke our custom addNewAttribute(), editAttribute() and deleteAttribute() methods respectively.


The newDocument() method by using JOptionPane to prompt the user for a root node name, creating a Document instance with a root element of that name, creating a TreeNode structure using that element, and finally assigning that tree node structure as the tree model.


The enableNodeButtons() method enables the add node button only if the selected node is an instance of Element. It enables the edit node and delete node buttons only if the selected node is not null.


The enableAttrButtons() method enables the add attribute button only if the selected node is an instance of Element. It enables the edit attribute and delete attribute buttons only if there is a table row selected.


The addNewNode(), editNode(), deleteNode(), addNewAttribute(), editAttribute() and deleteAttribute() methods perform basic XML and Swing tree and table operations, as well as the use of JOptionPane, to update the XML document appropriately.


The isLegalXmlName() method takes a String parameter and returns a boolean flag specifying whether or not the String legal according to XMLRoutine’s static isLegalXmlName() method. If it is not legal a warning message is displayed.

Class XmlViewerNode

The new addXmlNode() method is added to enable adding a child nodes to existing nodes. 


The remove() method is added to allow removal of nodes. Nodes without a parent (such as root nodes) cannot be deleted.

Class XMLRoutines

The new isLegalXmlName() method takes a String parameter and checks whether the String represents a valid XML element name. The first character can only be a letter character, an “_” (underscore) or a “:” (colon). Remaining characters can be letters, digits, “_”s (underscores), “:”s (colons), “.”s (periods) or “-“s (dashes). If the given String does not adhere to these rules this method returns false.

23.4.2 Running the Code

Figure 23.4 shows our updated XML editor application in action. The figure shows where we’ve added an “Address” node with text node “Word address”. We’ve also added attributes to the Address node called “City”, “State”, “ZIP” and “Street”. Try opening the sample XML file and adding, editing and deleting nodes and attributes.

23.5
XML Editor: part V - Custom drag & drop

This example shows how to implement custom drag & drop behavior to move nodes from one parent node to another. There are several UI features that occur during a custom drag & drop operation in this example:

· The cursor changes based on location indicating whether a drop is or is not available

· The target component changes if a drop is available

· When the drag cursor is hovering over the edge of the scroll pane, scrolling occurs.

NOTE: 
One good exercise would be to compare this drag & drop behavior to the standard Swing drag & drop behavior covered in chapter 24
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Figure 23.5
XML Editor showing a custom drag & drop in action.

Example 23.5

XmlViewer.java

see \Chapter23\5

import java.awt.*;

import java.awt.event.*;

import java.io.*;

import java.util.*;

import javax.swing.*;

import javax.swing.event.*;

import javax.swing.tree.*;

import javax.swing.table.*;

import javax.xml.parsers.*;

import org.w3c.dom.*;

public class XmlViewer


extends JFrame {


public static final String APP_NAME = "XML Viewer";


protected Document m_doc;


protected JTree  m_tree;


protected JScrollPane m_treeScrollPane;


protected DefaultTreeModel m_model;


protected DefaultTreeCellEditor m_treeEditor;


protected Node m_editingNode = null;

  // Unchanged code from example 23.4

protected Cursor m_dragCursor;


protected Cursor m_nodropCursor;


protected XmlViewerNode m_draggingTreeNode;


protected XmlViewerNode m_draggingOverNode;

public XmlViewer() {

    // Unchanged code from example 23.4


DefaultTreeCellRenderer renderer = new DefaultTreeCellRenderer() {




Color m_draggingBackground = new Color(0, 0, 128);




Color m_draggingForeground = Color.white;




Color m_standardBackground = getBackgroundNonSelectionColor();




Color m_standardForeground = getTextNonSelectionColor();



public Component getTreeCellRendererComponent(JTree tree,





Object value, boolean sel, boolean expanded,





boolean leaf, int row, boolean hasFocus) {





if (value.equals(m_draggingOverNode)) {






setBackgroundNonSelectionColor(m_draggingBackground);






setTextNonSelectionColor(m_draggingForeground);






sel = false;





}





else {






setBackgroundNonSelectionColor(m_standardBackground);






setTextNonSelectionColor(m_standardForeground);





}
        // Unchanged code from example 23.4



}



};



m_tree.setCellRenderer(renderer);

    // Unchanged code from example 23.4



m_tableModel = new AttrTableModel();



m_table = new JTable(m_tableModel);



m_treeScrollPane = new JScrollPane(m_tree);



JScrollPane s2 = new JScrollPane(m_table);



s2.getViewport().setBackground(m_table.getBackground());



JSplitPane sp = new JSplitPane(JSplitPane.HORIZONTAL_SPLIT,




m_treeScrollPane, s2);


sp.setDividerLocation(400);



sp.setDividerSize(5);



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

    // Unchanged code from example 23.4


enableNodeButtons();



enableAttrButtons();



// Load drag-and-drop cursors.



try {




ImageIcon icon = new ImageIcon("DragCursor.gif");




m_dragCursor = Toolkit.getDefaultToolkit().





createCustomCursor(icon.getImage(),





new Point(5, 5), "D&D Cursor");




icon = new ImageIcon("NodropCursor.gif");




m_nodropCursor = Toolkit.getDefaultToolkit().





createCustomCursor(icon.getImage(),





new Point(15, 15), "NoDrop Cursor");



} catch (Exception ex) {




System.out.println("Loading cursor: "+ex);




m_dragCursor = Cursor.getPredefinedCursor(Cursor.HAND_CURSOR);




m_nodropCursor = m_dragCursor;



}



TreeMouseListener dnd = new TreeMouseListener();



m_tree.addMouseListener(dnd);



m_tree.addMouseMotionListener(dnd);
    // Unchanged code from example 23.4

}

  // Unchanged code from example 23.4


protected boolean dragNodeOverTree(int screenX, int screenY) {



Point pt = m_treeScrollPane.getLocationOnScreen();



int x = screenX - pt.x;



int y = screenY - pt.y;



if (!m_treeScrollPane.contains(x, y)) 

    {




JViewport viewPort = m_treeScrollPane.getViewport();




int maxHeight = 

        viewPort.getView().getHeight()-viewPort.getHeight();




if (x > 0 && x < m_treeScrollPane.getWidth() 

       && y < 0) {





pt = viewPort.getViewPosition();





pt.y -= 3;





pt.y = Math.max(0, pt.y);





pt.y = Math.min(maxHeight, pt.y);





viewPort.setViewPosition(pt);




}




if (x > 0 && x < m_treeScrollPane.getWidth() 

       && y > m_treeScrollPane.getHeight()) {





pt = viewPort.getViewPosition();





pt.y += 3;





pt.y = Math.max(0, pt.y);





pt.y = Math.min(maxHeight, pt.y);





viewPort.setViewPosition(pt);




}




m_draggingOverNode = null;




m_tree.repaint();




return false;



}



pt = m_tree.getLocationOnScreen();



x = screenX - pt.x;



y = screenY - pt.y;



TreePath path = m_tree.getPathForLocation(x, y);



if (path == null) {




m_draggingOverNode = null;




m_tree.repaint();




return false;



}



Object obj = path.getLastPathComponent();



if (obj instanceof XmlViewerNode &&





((XmlViewerNode)obj).getXmlNode() instanceof Element) {




m_draggingOverNode = (XmlViewerNode)obj;




m_tree.scrollPathToVisible(path);




m_tree.repaint();




return true;



}



else {




m_draggingOverNode = null;




m_tree.repaint();




return false;



}


}


protected void moveNode(

    XmlViewerNode source, XmlViewerNode target) 

  {



if (source == null || target == null)




return;



if (isChildNode(source, target)) {




JOptionPane.showMessageDialog(this,





"Cannot move node to it's child node", APP_NAME,





JOptionPane.WARNING_MESSAGE);




return;



}



try {




// Remove node from old parent




TreeNode srcParent = source.getParent();




source.remove();




m_model.nodeStructureChanged(srcParent);




// Add node to new parent




target.addXmlNode(source);




m_model.nodeStructureChanged(target);




TreePath path = getTreePathForNode(source);




m_tree.setSelectionPath(path);




m_tree.scrollPathToVisible(path);




m_xmlChanged = true;



}



catch (Exception ex) {




showError(ex, "Error moving node");



}


}

  // Unchanged code from example 23.4

  public static TreePath getTreePathForNode(TreeNode node) {



Vector v = new Vector();



while (node != null) {




v.insertElementAt(node, 0);




node = node.getParent();



}



return new TreePath(v.toArray());

  }


public static boolean isChildNode(TreeNode parent, TreeNode node) {



if (parent == null || node == null)




return false;



if (parent.equals(node))




return true;



for (int k=0; k<parent.getChildCount(); k++) {




TreeNode child = parent.getChildAt(k);




if (isChildNode(child, node))





return true;



}



return false;


}


public static void main(String argv[]) {



XmlViewer frame = new XmlViewer();



frame.setDefaultCloseOperation(JFrame.DO_NOTHING_ON_CLOSE);



frame.setVisible(true);


}


// Unchanged code from previous section


class TreeMouseListener extends MouseInputAdapter {



private boolean m_isDragging = false;



public void mousePressed(MouseEvent evt){




XmlViewerNode treeNode = getSelectedTreeNode();




if (treeNode != null && treeNode.getXmlNode() instanceof Element)





m_draggingTreeNode = treeNode;




m_draggingOverNode = null;



}



public void mouseDragged(MouseEvent evt) {




if (m_draggingTreeNode == null)





return;




if (!m_isDragging) { 

        // Update cursor only on move, not on click





m_isDragging = true;





m_tree.setCursor(m_dragCursor);




}




Component src = (Component)evt.getSource();




Point p1 = src.getLocationOnScreen();




int x = p1.x + evt.getX();




int y = p1.y + evt.getY();




if (dragNodeOverTree(x, y))





m_tree.setCursor(m_dragCursor);




else





m_tree.setCursor(m_nodropCursor);



}



public void mouseReleased(MouseEvent evt){




if (m_draggingTreeNode == null)





return;




m_tree.setCursor(Cursor.getDefaultCursor());




moveNode(m_draggingTreeNode, m_draggingOverNode);




m_isDragging = false;




m_draggingTreeNode = null;




m_draggingOverNode = null;




m_tree.repaint();



}


}

}

// Unchanged code from example 23.4

23.5.1
Understanding the Code

Class XmlViewer

This class has five new instance variables:

· JScrollPane m_treeScrollPane: scroll pane used to hold the tree (this isn’t new but we need to reference it from other methods).

· Cursor m_dragCursor: cursor used to indicate a drag and drop will be successful.

· Cursor m_dropCursor: cursor used to indicate a drop would not be successful.

· XmlViewerNode m_draggingTreeNode: reference to the tree node being dragged.

· XmlViewerNode m_draggingOverNode: reference to the tree node the mouse is currently dragging over.

The custom tree cell renderer now uses custom forground and background colors to indicate when it is the target of a possible drop. In this case it uses a dark blue background color and a white foreground color.


An instance of our custom TreeMouseListener class (discussed below) is added to our tree as a MouseListener and a MouseMotionListener. This is where all the custom drag & drop behavior starts.


The dragNodeOverTree() method takes two int parameters representing coordinates. Given these coordinates the method attempts to locate a node at the given coordinates, set it as the m_draggingOverNode, and repaint the tree so that the target node can be rendered properly by our custom renderer. This method also checks whether the coordinates are beyond the width or height of the visible portion of the tree and scrolls the tree accordingly. This method returns true if the location represents a possible target node.


The moveNode() method performs the actual relocation of a node. It takes source and target nodes as parameters, removes the source from its parent and adds to the target as a child.


The static getTreePathForNode() method returns a TreePath from the root node to the given node passed in as parameter.


The isChildNode() method takes two nodes as parameter and returns a boolean flag specifying whether or not the second is a child of the first.

Class XmlViewer.TreeMouseListener

This class extends MouseInputAdapter to provide our custom drag & drop behavior. The m_isDragging flag is used to specify whether or not a node drag is currently in progress.


The mousePressed() method retrieves the selected node and sets it as m_draggingTreeNode.

The mouseDragged() method updates the m_isDragging flag if m_draggingTreeNode is not null, and changes the cursor to m_dragCursor. It then uses our custom dragNodeOverTree() to determine how to set the cursor as well as update m_draggingOverNode.

The mouseReleased() method sets the cursor back to its default and invokes our custom moveNode() method to perform an actual node relocation.

23.5.2
Running the Code

Figure 23.5 shows our XML editor with a drag & drop in process. The “Address” node is about to be moved to become a child of the “Name” node. Note the dark blue background of the name node, and the cursor over it indicating that the drop would be successful if the mouse button is released. Try opening the sample XML file and moving nodes. Note how the cursor changes based on whether or not the target node is a valid new parent for the node being dragged.

