BSTNode.java
package de.tum.in.gad.ub.blatt9;
import java.util.ArrayList;
/**
 * The Class BSTNode.
 * 
 * @author chornyi
 */
public class BSTNode {

/** The parent. */

private BSTNode parent;

/** The key. */

private Comparable key;

/** The left child. */

private BSTNode left;

/** The right child. */

private BSTNode right;

/**

 * Instantiates a new BSTNode.

 * 

 * @param key the key

 * @param parent the parent

 */

public BSTNode(Comparable key, BSTNode parent) {


super();


this.key = key;


this.parent = parent;

}

/**

 * Gets the key.

 * 

 * @return the key

 */

public Comparable getKey() {


return key;

}

/**

 * Gets the left.

 * 

 * @return the left

 */

public BSTNode getLeft() {


return left;

}

/**

 * Sets the left.

 * 

 * @param left the new left

 */

public void setLeft(BSTNode left) {


this.left = left;

}

/**

 * Gets the right.

 * 

 * @return the right

 */

public BSTNode getRight() {


return right;

}

/**

 * Sets the right.

 * 

 * @param right the new right

 */

public void setRight(BSTNode right) {


this.right = right;

}

/**

 * Gets the parent.

 * 

 * @return the parent

 */

public BSTNode getParent() {


return parent;

}

/**

 * Gets the children.

 * 

 * @return the children

 */

public ArrayList<BSTNode> getChildren() {


ArrayList<BSTNode> list = new ArrayList<BSTNode>();


if (getLeft()!=null) {



list.add(getLeft());


}


if (getRight()!=null) {



list.add(getRight());


}


return list;

}

/**

 * Insert.

 * 

 * @param element the element

 */

public void insert(Comparable element) {


if (parent == null) {



if (left == null) {




left = new BSTNode(element, this);



} else {




left.insert(element);



}


} else if (element.compareTo(key) <= 0) {



if (left == null) {




left = new BSTNode(element, this); 



} else {




left.insert(element);



}


} else {



if (right == null) {




right = new BSTNode(element, this); 



} else {




right.insert(element);



}


}

}

/**

 * Sets the parent.

 * 

 * @param parent the new parent

 */

public void setParent(BSTNode parent) {


this.parent = parent;

}

/**

 * Delete this node.

 */

public void delete() {


if (getLeft() == null) {



if(getRight()!=null) {




getRight().setParent(getParent());



}



if (getParent().getLeft()!=null && getParent().getLeft().equals(this)) {




getParent().setLeft(getRight());



} else {




getParent().setRight(getRight());



}


} else if (getRight() == null) {



getLeft().setParent(getParent());



if (getParent().getLeft()!=null && getParent().getLeft().equals(this)) {




getParent().setLeft(getLeft());



} else {




getParent().setRight(getLeft());



}


} else {



BSTNode tmp = getLeft();



boolean b = false;



while (tmp.getRight() != null) {




tmp = tmp.getRight();




b = true;



}



if (b) {




tmp.getParent().setRight(null);




tmp.setParent(getParent());




getLeft().setParent(tmp);




tmp.setLeft(getLeft());




getRight().setParent(tmp);




tmp.setRight(getRight());



} else {




tmp.setParent(getParent());




getRight().setParent(tmp);




tmp.setRight(getRight());



}



if (getParent()!=null && getParent().getLeft()!=null && getParent().getLeft().equals(this)) {




getParent().setLeft(tmp);



} else {




getParent().setRight(tmp);



}


}

}
}
BSTGui.java

package de.tum.in.gad.ub.blatt9;
import java.net.URL;
import org.eclipse.jface.resource.ImageDescriptor;
import org.eclipse.jface.viewers.ISelectionChangedListener;
import org.eclipse.jface.viewers.IStructuredSelection;
import org.eclipse.jface.viewers.SelectionChangedEvent;
import org.eclipse.jface.viewers.TreeViewer;
import org.eclipse.swt.SWT;
import org.eclipse.swt.layout.FormAttachment;
import org.eclipse.swt.layout.FormData;
import org.eclipse.swt.layout.FormLayout;
import org.eclipse.swt.widgets.Button;
import org.eclipse.swt.widgets.Display;
import org.eclipse.swt.widgets.Event;
import org.eclipse.swt.widgets.Label;
import org.eclipse.swt.widgets.Listener;
import org.eclipse.swt.widgets.Menu;
import org.eclipse.swt.widgets.MenuItem;
import org.eclipse.swt.widgets.MessageBox;
import org.eclipse.swt.widgets.Shell;
import org.eclipse.swt.widgets.Text;
import org.eclipse.swt.widgets.Tree;
/**
 * The Class BSTGui.
 * 
 * @author chornyi
 */
public class BSTGui {

/** The shell. */

private static Shell shell;

/** The tree viewer. */

private static TreeViewer treeViewer;

/** The content provider. */

private static MyContentProvider contentProvider;

/** The root node. */

private static BSTNode rootNode;

/** Menu item delete. */

private static MenuItem delete;

/**

 * Builds the shell.

 * 

 * @param display

 *            the display

 * 

 * @return the shell

 */

private static Shell buildShell(Display display) {


final Shell shell = new Shell(display, SWT.SHELL_TRIM);


shell.setText(Messages.getString("BSTGui.Title")); //$NON-NLS-1$


shell.setSize(400, 350);


shell.setMinimumSize(285, 170);


shell.setLayout(new FormLayout());


URL url = BSTGui.class.getResource("app.png");


ImageDescriptor app = ImageDescriptor.createFromURL(url);


shell.setImage(app.createImage());


Tree tree = new Tree(shell, SWT.BORDER);


FormData formData = new FormData();


formData.top = new FormAttachment(0, 7);


formData.left = new FormAttachment(0, 7);


formData.bottom = new FormAttachment(100, -37);


formData.right = new FormAttachment(100, -7);


tree.setLayoutData(formData);


tree.setMenu(createMenu(shell));


contentProvider = new MyContentProvider();


treeViewer = new TreeViewer(tree);


treeViewer.setLabelProvider(new BSTLabelProvider());


treeViewer.setContentProvider(contentProvider);


treeViewer.setInput(rootNode);


treeViewer.expandAll();


Button pushButton = new Button(shell, SWT.NONE);


formData = new FormData();


formData.top = new FormAttachment(100, -30);


formData.left = new FormAttachment(0, 7);


formData.bottom = new FormAttachment(100, -7);


formData.right = new FormAttachment(0, 82);


pushButton.setLayoutData(formData);


pushButton.setText(Messages.getString("BSTGui.Add")); //$NON-NLS-1$


pushButton.addListener(SWT.Selection, new Listener() {



public void handleEvent(Event event) {




getAddDialog(shell).open();



}


});


shell.setDefaultButton(pushButton);


final Button popButton = new Button(shell, SWT.NONE);


formData = new FormData();


formData.top = new FormAttachment(100, -30);


formData.left = new FormAttachment(0, 86);


formData.bottom = new FormAttachment(100, -7);


formData.right = new FormAttachment(0, 161);


popButton.setLayoutData(formData);


popButton.setText(Messages.getString("BSTGui.Remove")); //$NON-NLS-1$


popButton.addListener(SWT.Selection, new Listener() {



public void handleEvent(Event event) {




IStructuredSelection selection = (IStructuredSelection)treeViewer.getSelection();




BSTNode node = (BSTNode) selection.getFirstElement();




node.delete();




treeViewer.refresh();




treeViewer.expandAll();



}


});


treeViewer.addSelectionChangedListener(new ISelectionChangedListener(){



public void selectionChanged(SelectionChangedEvent arg0) {




IStructuredSelection selection = (IStructuredSelection) arg0.getSelection();








if (selection.isEmpty()) {





popButton.setEnabled(false);





delete.setEnabled(false);




} else {





popButton.setEnabled(true);





delete.setEnabled(true);




}



}


});


Button closeButton = new Button(shell, SWT.NONE);


formData = new FormData();


formData.top = new FormAttachment(100, -30);


formData.left = new FormAttachment(100, -82);


formData.bottom = new FormAttachment(100, -7);


formData.right = new FormAttachment(100, -7);


closeButton.setLayoutData(formData);


closeButton.setText(Messages.getString("BSTGui.Close")); //$NON-NLS-1$


closeButton.addListener(SWT.Selection, new Listener() {



public void handleEvent(Event event) {




shell.close();



}


});


return shell;

}

private static Menu createMenu(Shell shell) {


Menu menu = new Menu(shell, SWT.POP_UP);


delete = new MenuItem(menu, SWT.PUSH);


delete.setText(Messages.getString("BSTGui.Remove")); //$NON-NLS-1$


delete.addListener(SWT.Selection, new Listener() {



public void handleEvent(Event event) {




IStructuredSelection selection = (IStructuredSelection)treeViewer.getSelection();




BSTNode node = (BSTNode) selection.getFirstElement();




node.delete();




treeViewer.refresh();




treeViewer.expandAll();



}


});


return menu;

}

/**

 * Creates the add number dialog.

 * 

 * @param parent

 *            the parent

 * 

 * @return the add number dialog

 */

private static Shell getAddDialog(Shell parent) {


final Shell shell = new Shell(parent, SWT.DIALOG_TRIM




| SWT.APPLICATION_MODAL);


shell.setText(Messages.getString("BSTGui.AddElement")); //$NON-NLS-1$


shell.setSize(174, 110);


shell.setLocation(parent.getBounds().x + parent.getBounds().width






/ 2 - 87, parent.getBounds().y






+ parent.getBounds().height / 2 - 55);


shell.setLayout(new FormLayout());


Label label1 = new Label(shell, SWT.NONE);


FormData formData = new FormData();


formData.top = new FormAttachment(0, 7);


formData.left = new FormAttachment(0, 7);


label1.setLayoutData(formData);


label1.setText(Messages.getString("BSTGui.EnterInteger")); //$NON-NLS-1$


final Text pushText = new Text(shell, SWT.BORDER);


formData = new FormData();


formData.top = new FormAttachment(0, 25);


formData.left = new FormAttachment(0, 7);


formData.bottom = new FormAttachment(100, -36);


formData.right = new FormAttachment(100, -7);


pushText.setLayoutData(formData);


Button okButton = new Button(shell, SWT.NONE);


formData = new FormData();


formData.top = new FormAttachment(100, -30);


formData.left = new FormAttachment(0, 7);


formData.bottom = new FormAttachment(100, -7);


formData.right = new FormAttachment(0, 82);


okButton.setLayoutData(formData);


okButton.setText(Messages.getString("BSTGui.Ok")); //$NON-NLS-1$


okButton.addListener(SWT.Selection, new Listener() {



public void handleEvent(Event event) {




if (validateInput(pushText.getText())) {





rootNode.insert(







Integer.parseInt(pushText.getText()));





treeViewer.refresh();





treeViewer.expandAll();





shell.close();




} else {





MessageBox box = new MessageBox(shell, SWT.ICON_ERROR







| SWT.OK);





box.setMessage(Messages.getString("BSTGui.WrongFormat")); //$NON-NLS-1$





box.open();




}



}


});


shell.setDefaultButton(okButton);


final Button cancelButton = new Button(shell, SWT.NONE);


formData = new FormData();


formData.top = new FormAttachment(100, -30);


formData.left = new FormAttachment(0, 86);


formData.bottom = new FormAttachment(100, -7);


formData.right = new FormAttachment(0, 161);


cancelButton.setLayoutData(formData);


cancelButton.setText(Messages.getString("BSTGui.Cancel")); //$NON-NLS-1$


cancelButton.addListener(SWT.Selection, new Listener() {



public void handleEvent(Event event) {




shell.close();



}


});


return shell;

}

/**

 * Validates input. Returns true if the input is a valid integer, 

 * otherwise false

 * 

 * @param string the string

 * 

 * @return true, if successful

 */

private static boolean validateInput(String string) {


try {



Integer.parseInt(string);


} catch (NumberFormatException e) {



return false;


}


return true;

}

/**

 * Initializes the sample BST.

 * 

 * @return the bST node

 */

public static BSTNode initBST() {


rootNode = new BSTNode(null, null);


rootNode.insert(10);


rootNode.insert(5);


rootNode.insert(15);


rootNode.insert(6);


rootNode.insert(16);


rootNode.insert(4);


rootNode.insert(14);


return rootNode;

}

/**

 * @param args

 */

public static void main(String[] args) {


initBST();


Display display = new Display();


shell = buildShell(display);


shell.open();


while (!shell.isDisposed()) {



if (!display.readAndDispatch()) {




display.sleep();



}


}


display.dispose();

}
}
BSTContentProvider.java

package de.tum.in.gad.ub.blatt9;
import org.eclipse.jface.viewers.ITreeContentProvider;
import org.eclipse.jface.viewers.Viewer;
/**
 * The Class BSTContentProvider.
 * 
 * @author chornyi
 */
public class BSTContentProvider implements ITreeContentProvider {



/* (non-Javadoc)



 * @see org.eclipse.jface.viewers.IStructuredContentProvider#getElements(java.lang.Object)



 */



public Object[] getElements(Object inputElement) {




return ((BSTNode)inputElement).getChildren().toArray();



}



/* (non-Javadoc)



 * @see org.eclipse.jface.viewers.IContentProvider#dispose()



 */



public void dispose() {



}



/* (non-Javadoc)



 * @see org.eclipse.jface.viewers.IContentProvider#inputChanged(org.eclipse.jface.viewers.Viewer, java.lang.Object, java.lang.Object)



 */



public void inputChanged(Viewer viewer, Object oldInput, Object newInput) {



}



/* (non-Javadoc)



 * @see org.eclipse.jface.viewers.ITreeContentProvider#getChildren(java.lang.Object)



 */



public Object[] getChildren(Object parentElement) {




return getElements(parentElement);



}



/* (non-Javadoc)



 * @see org.eclipse.jface.viewers.ITreeContentProvider#getParent(java.lang.Object)



 */



public Object getParent(Object element) {




if( element == null) {





return null;




}




return ((BSTNode)element).getParent();



}



/* (non-Javadoc)



 * @see org.eclipse.jface.viewers.ITreeContentProvider#hasChildren(java.lang.Object)



 */



public boolean hasChildren(Object element) {




return ((BSTNode)element).getChildren().size() > 0;



}


}

BSTLabelProvider.java

package de.tum.in.gad.ub.blatt9;
import java.net.URL;
import org.eclipse.jface.resource.ImageDescriptor;
import org.eclipse.jface.viewers.LabelProvider;
import org.eclipse.swt.graphics.Image;
/**
 * The Class BSTLabelProvider.
 * 
 * @author chornyi
 */
public class BSTLabelProvider extends LabelProvider {

ImageDescriptor left;

ImageDescriptor right;

ImageDescriptor root;

public BSTLabelProvider() {


URL url = this.getClass().getResource("left.png");


left = ImageDescriptor.createFromURL(url);


url = this.getClass().getResource("right.png");


right = ImageDescriptor.createFromURL(url);


url = this.getClass().getResource("app.png");


root = ImageDescriptor.createFromURL(url);

}

@Override

public String getText(Object element) {


if (element instanceof BSTNode) {



return (((BSTNode)element).getKey().toString());


} 


else return null;

}

@Override

public Image getImage(Object element) {


if (element instanceof BSTNode) {



if (((BSTNode) element).getParent().getParent() == null) {




return root.createImage();



} else  if (((BSTNode) element).getParent().getLeft()!=null 





&& ((BSTNode) element).getParent().getLeft().equals(element)) {




return left.createImage();



} else {




return right.createImage();



}


} else {



return null;


}

}
}
Messages.java

package de.tum.in.gad.ub.blatt9;
import java.util.MissingResourceException;
import java.util.ResourceBundle;
/**
 * The Class Messages.
 * 
 * @author chornyi
 */
public class Messages {

private static final String BUNDLE_NAME = "de.tum.in.gad.ub.blatt9.messages"; //$NON-NLS-1$

private static final ResourceBundle RESOURCE_BUNDLE = ResourceBundle



.getBundle(BUNDLE_NAME);

private Messages() {

}

/**

 * Gets the string.

 * 

 * @param key the key

 * 

 * @return the string

 */

public static String getString(String key) {


try {



return RESOURCE_BUNDLE.getString(key);


} catch (MissingResourceException e) {



return '!' + key + '!';


}

}
}
messages.properties

BSTGui.Title=Binary Search Tree
BSTGui.Add=Add
BSTGui.Remove=Remove
BSTGui.Close=Close
BSTGui.AddElement=Add element
BSTGui.EnterInteger=Enter an integer
BSTGui.Ok=Ok
BSTGui.WrongFormat=Wrong number format\!
BSTGui.Cancel=Cancel
