Chapter 18

Chapter 18 – BUG ALERT INSERTION

BUG ALERT!
In some situations, such as when the first column of your table consists of small icons, you may want the header value of your first table column to be empty "". You’ll be in for a bit of a surprise, as this choice will lead to dramatic consequences: the whole header of your table will ... disappear (if you haven't seen this before, try it now for your viewing pleasure).

The reason for this lies in an optimization made in javax.swing.plaf.basic.BasicTableHeaderUI, and is explained in an associated comment:

                                                  // If the header value is empty (== "") in the 
                                                  // first column (and this column is set up 
                                                  // to use the default renderer) we will 
                                                  // return zero from this routine and the header 
                                                  // will disappear altogether. Avoiding the calculation 
                                                  // of the preferred size is such a performance win for 
                                                  // most applications that we will continue to 
                                                  // use this cheaper calculation, handling these 
                                                  // issues as `edge cases'. 

So if you're on the "edge case", just use one space (" ") instead of an empty string. 
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JAVA 1.3
As of Java 1.3 the updateTableInRealTime property is obsolete. Regarless of this setting, columns will always be repainted in response to column dragging and resizing.
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JAVA 1.3
As of Java 1.3 JTable allows the specification of row hieght for each individual row. This is supported by the new setRowHeight() and getRowHeight() methods. Example 18.6 in section 18.7 demonstrates this new functionality.
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18.2 Stocks Table: part I - basic JTable example

This basic example shows how to construct a JTable to display information about stock market data for a given day. Despite its simplicity, the example demonstrates some of the most fundamental features of JTable and serves as a good basis for the more advanced examples that follow.

Stocks and stock trading is characterized by many attributes. The following are selected for display in our example:

Name

Type

Description

Symbol
String
Stock’s symbol (NYSE or NASDAQ)

Name

String
Company name

Last

double
Price at the end of the trade day

Open

double
Price at the beginning of the trade day

Change
double
Absolute change in price with respect to previous closing

Change %
double
Percent change in price with respect to previous closing

Volume
long

Day’s volume of trade (in $) for this stock

Each stock attribute represents a column in our table, and each row represents a specific company’s stock information.
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Figure 18.1
JTable in a JScrollPane with 7 TableColumns and 16 rows of data.

Example 18.1

StocksTable.java

see \Chapter18\1

import java.awt.*;

import java.awt.event.*;

import java.util.*;

import java.io.*;

import java.text.*;

import javax.swing.*;

import javax.swing.border.*;

import javax.swing.event.*;

import javax.swing.table.*;

public class StocksTable extends JFrame {

  protected JTable m_table;

  protected StockTableData m_data;

  protected JLabel m_title;

  public StocksTable() {

    super("Stocks Table");

    setSize(600, 300);


  UIManager.put("Table.focusCellHighlightBorder",



  new LineBorder(Color.black, 0));

    m_data = new StockTableData();

    m_title = new JLabel(m_data.getTitle(),

      new ImageIcon("money.gif"), SwingConstants.CENTER);

    m_title.setFont(new Font("Helvetica",Font.PLAIN,24));

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

    m_table = new JTable();

    m_table.setAutoCreateColumnsFromModel(false);

    m_table.setModel(m_data);

    for (int k = 0; k < m_data.getColumnCount(); k++) {

      DefaultTableCellRenderer renderer = new

        DefaultTableCellRenderer();

      renderer.setHorizontalAlignment(

        StockTableData.m_columns[k].m_alignment);

      TableColumn column = new TableColumn(k,

      StockTableData.m_columns[k].m_width, renderer, null);

      m_table.addColumn(column);

    }

    JTableHeader header = m_table.getTableHeader();

    header.setUpdateTableInRealTime(false);

    JScrollPane ps = new JScrollPane();

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

    ps.getViewport().add(m_table);

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

  }

  public static void main(String argv[]) {


  StocksTable frame = new StocksTable();


  frame.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);


  frame.setVisible(true);

  }

}

class StockData {

  public String m_symbol;

  public String m_name;

  public Double m_last;

  public Double m_open;

  public Double m_change;

  public Double m_changePr;

  public Long m_volume;

  public StockData(String symbol, String name, double last,

   double open, double change, double changePr, long volume) {

    m_symbol = symbol;

    m_name = name;

    m_last = new Double(last);

    m_open = new Double(open);

    m_change = new Double(change);

    m_changePr = new Double(changePr);

    m_volume = new Long(volume);

  }

}

class ColumnData {

  public String m_title;

  public int m_width;

  public int m_alignment;

  public ColumnData(String title, int width, int alignment) {

    m_title = title;

    m_width = width;

    m_alignment = alignment;

  }

}

class StockTableData extends AbstractTableModel {

  static final public ColumnData m_columns[] = {

    new ColumnData( "Symbol", 100, JLabel.LEFT ),

    new ColumnData( "Name", 160, JLabel.LEFT ),

    new ColumnData( "Last", 100, JLabel.RIGHT ),

    new ColumnData( "Open", 100, JLabel.RIGHT ),

    new ColumnData( "Change", 100, JLabel.RIGHT ),

    new ColumnData( "Change %", 100, JLabel.RIGHT ),

    new ColumnData( "Volume", 100, JLabel.RIGHT )

  };

  protected SimpleDateFormat m_frm;

  protected Vector m_vector;

  protected Date m_date;

  public StockTableData() {

    m_frm = new SimpleDateFormat("MM/dd/yyyy");

    m_vector = new Vector();

    setDefaultData();

  }

  public void setDefaultData() {

    try {

      m_date = m_frm.parse("12/18/2004");

    }

    catch (java.text.ParseException ex) {

      m_date = null;

    }

    m_vector.removeAllElements();

    m_vector.addElement(new StockData("ORCL", "Oracle Corp.",

      23.6875, 25.375, -1.6875, -6.42, 24976600));

    m_vector.addElement(new StockData("EGGS", "Egghead.com",

      17.25, 17.4375, -0.1875, -1.43, 2146400));

    m_vector.addElement(new StockData("T", "AT&T",

      65.1875, 66, -0.8125, -0.10, 554000));

    m_vector.addElement(new StockData("LU", "Lucent Technology",

      64.625, 59.9375, 4.6875, 9.65, 29856300));

    m_vector.addElement(new StockData("FON", "Sprint",

      104.5625, 106.375, -1.8125, -1.82, 1135100));

    m_vector.addElement(new StockData("ENML", "Enamelon Inc.",

      4.875, 5, -0.125, 0, 35900));

    m_vector.addElement(new StockData("CPQ", "Compaq Computers",

      30.875, 31.25, -0.375, -2.18, 11853900));

    m_vector.addElement(new StockData("MSFT", "Microsoft Corp.",

      94.0625, 95.1875, -1.125, -0.92, 19836900));

    m_vector.addElement(new StockData("DELL", "Dell Computers",

      46.1875, 44.5, 1.6875, 6.24, 47310000));

    m_vector.addElement(new StockData("SUNW", "Sun Microsystems",

      140.625, 130.9375, 10, 10.625, 17734600));

    m_vector.addElement(new StockData("IBM", "Intl. Bus. Machines",

      183, 183.125, -0.125, -0.51, 4371400));

    m_vector.addElement(new StockData("HWP", "Hewlett-Packard",

      70, 71.0625, -1.4375, -2.01, 2410700));

    m_vector.addElement(new StockData("UIS", "Unisys Corp.",

      28.25, 29, -0.75, -2.59, 2576200));

    m_vector.addElement(new StockData("SNE", "Sony Corp.",

      96.1875, 95.625, 1.125, 1.18, 330600));

    m_vector.addElement(new StockData("NOVL", "Novell Inc.",

      24.0625, 24.375, -0.3125, -3.02, 6047900));

    m_vector.addElement(new StockData("HIT", "Hitachi, Ltd.",

      78.5, 77.625, 0.875, 1.12, 49400));

  }

  public int getRowCount() {

    return m_vector==null ? 0 : m_vector.size();

  }

  public int getColumnCount() {

    return m_columns.length;

  }

  public String getColumnName(int column) {

    return m_columns[column].m_title;

  }

  public boolean isCellEditable(int nRow, int nCol) {

    return false;

  }

  public Object getValueAt(int nRow, int nCol) {

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

      return "";

    StockData row = (StockData)m_vector.elementAt(nRow);

    switch (nCol) {

      case 0: return row.m_symbol;

      case 1: return row.m_name;

      case 2: return row.m_last;

      case 3: return row.m_open;

      case 4: return row.m_change;

      case 5: return row.m_changePr;

      case 6: return row.m_volume;

    }

    return "";

  }

  public String getTitle() {

    if (m_date==null)

      return "Stock Quotes";

    return "Stock Quotes at "+m_frm.format(m_date);

  }

}

18.2.1
Understanding the code

Class StocksTable

This class extends JFrame to implement the frame container for our table. Three instance variables are declared (to be used extensively in more complex examples that follow):

· JTable m_table: table component to display stock data.

· StockTableData m_data: TableModel implementation to manage stock data (see below).

· JLabel m_title: used to display stocks table title (date which stock prices are referenced).

The StocksTable constructor first initializes the parent frame object and builds an instance of StockTableData. StockTableData’s getTitle() method is invoked to set the text for the title label which is added to the northern region of the content pane. Then a JTable is created by passing the StockTableData instance to the constructor. Note the the autoCreateColumnsFromModel method is set to false because we plan on creating our own TableColumns.

As we will see below, the static array m_columns of the StockTableData class describes all columns of our table. It is used here to create each TableColumn instance and set their text alignment and width.

The setHorizontalAlignment() method (inherited by DefaultTableCellRenderer from JLabel) is used to set the proper alignment for each TableColumn’s cell renderer. The TableColumn constructor takes a column index, width, and renderer as parameters. Note that TableCellEditor is set to null since we don’t want to allow editing of stock data. Finally, columns are added to the table’s TableColumnModel (which JTable created by default because we didn’t specify one) with the addColumn() method.

In the next step, an instance of JTableHeader is created for this table, and the updateTableInRealTime property is set to false (this is done to demonstrate the effect this has on column dragging -- only a column’s table header is displayed during a drag).

Lastly a JScrollPane instance is used to provide scrolling capabilities, and our table is added to its JViewport. This JScrollPane is then added to the center of our frame’s content pane.

Class StockData

This class encapsulates a unit of stock data as described in the table above. The instance variables defined in this class have the following meaning:

· String m_symbol: stock’s symbol (NYSE or NASDAQ)

· String m_name: company name

· Double m_last: the price of the last trade

· Double m_open: price at the beginning of the trade day

· Double m_change: absolute change in price with respect to previous closing

· Double m_changePr: percent change in price with respect to previous closing

· Long m_volume: day’s volume of trade (in $) for this stock

Note that all numerical data are encapsulated in Object-derived classes. This design decision simplifies data exchange with the table (as we will see below). The only constructor provided assigns each of these variables from the data passed as parameters.

Note: 
We use public instance variables in this and several other classes in this chapter to avoid overcomplication. In most professional apps these would either be protected or private properties with associated accessor methods.

Class ColumnData

This class encapsulates data describing the visual characteristics of a single TableColumn of our table. The instance variables defined in this class have the following meaning:

· String m_title:
column title

· int m_width: column width in pixels

· int m_alignment: text alignment as defined in JLabel
The only constructor provided assigns each of these variables the data passed as parameters.

Class StockTableData

This class extends AbstractTableModel to serve as the data model for our table. Recall that AbstractTableModel is an abstract class, and three methods must be implemented to instantiate it:

· public int getRowCount(): returns the number of rows in the table.

· public int getColumnCount(): returns the number of columns in the table.

· public Object getValueAt(int row, int column): returns data in the specified cell as an Object instance.

Note: 
An alternative approach is to extend the DefaultTableModel class which is a concrete implementation of AbstractTableModel. However, this is not recommended, as the few abstract methods in AbstractTableModel can be easily implemented. Usage of DefaultTableModel often creates unnecessary overhead.

By design, this class manages all information about our table, including the title and column data. A static array of ColumnData, m_columns, is provided to hold information about our table’s columns (it is used in the StocksTable constructor, see above). Three instance variables have the following meaning:

· SimpleDateFormat m_frm: used to format dates

· Date m_date: date of currently stored market data

· Vector m_vector: collection of StockData instances for each row in the table

The only constructor of the StockTableData class initializes two of these variables and calls the setDefaultData() method to assign the pre-defined default data to m_date and m_vector (in a later example we’ll see how to use JDBC to retrieve data from a database rather than using hard-coded data as we do here).

As we discussed above, the getRowCount() and getColumnCount() methods should return the number of rows and columns, respectively. So their implementation is fairly obvious. The only catch is that they may be called by the AbstractTableModel constructor before any member variable is initialized. So we have to check for a null instance of m_vector. Note that m_columns, as a static variable, will be initialized before any non-static code is executed (so we don’t have to check m_columns against null).

The remainder of the StockTableData class implements the following methods:

· getColumnName(): returns the column title.

· isCellEditable(): always returns false, because we want to disable all editing.

· getValueAt(): retrieves data for a given cell as an Object. Depending on the column index, one of the StockData fields is returned.

· getTitle(): returns our table’s title as a String to be used in a JLabel in the northern region of our frame’s content pane.

18.2.2
Running the code

Figure 18.1 shows StocksTable in action displaying our hard-coded stock data. Note that the TableColumns  resize properly in response to the parent frame size. Also note that the selected row in our table can be moved by changed with the mouse or arrow keys, but no editing is allowed.

18.3
Stocks Table: part II - custom renderers

Now we’ll extend StocksTable to use color and small icons in rendering our table cells. To enhance data visibility, we’ll make the following two enhancements:

· Render absolute and percent changes in green for positive values and red for negative values.

· Add an icon next to each stock symbol: arrow up for positive changes and arrow down for negative.

To do this we need to build our own custom TreeCellRenderer.

[image: image2.png](§ Stock Quotes at 12/18/2004
Symbol | Name. [ Last | open | cChange | Change% |
L rato b T T B B T
EGGS Eﬂghead com 17.25) 17.4375 -0.1875| -1.43 2,146,400}
B T
I mmww T T - Wt T T
Fon e IR

b et e >
o -
2

R Teoameton e 4875 50 0125 09 900!
Compag Computers 30875 3125 -0.375) “2.18] 11,853,900,
MSFT__Microsof Corp. 940625 951875 1135 -0.92| 19,836,900,
DELL |Dell Computers 461875 445 16875 6.24] 47,310,000,
SUNW | Sun Microsystems 140625 1309375 100 10625 17,734,600
IBM__ . Bus. Machines 1830 183125 025 051 4,371,400,
HWP | HewlettPackard 700 710828 14375 201 2,410,700,
Unisys Corp. 259 2,576,200
Sony Cory 118330,




Figure 18.2
JTable using a custom cell renderer.

Example 18.2

StocksTable.java

see \Chapter18\2

import java.awt.*;

import java.awt.event.*;

import java.util.*;

import java.io.*;

import java.text.*;

import javax.swing.*;

import javax.swing.border.*;

import javax.swing.event.*;

import javax.swing.table.*;

public class StocksTable extends JFrame {

  protected JTable m_table;

  protected StockTableData m_data;

  protected JLabel m_title;

  public StocksTable() {

    // Unchanged code from example 18.1

    for (int k = 0; k < m_data.getColumnCount(); k++) {

      DefaultTableCellRenderer renderer = new

        ColoredTableCellRenderer();
      renderer.setHorizontalAlignment(

        StockTableData.m_columns[k].m_alignment);

      TableColumn column = new TableColumn(k,

      StockTableData.m_columns[k].m_width, renderer, null);

      m_table.addColumn(column);

    }

    // Unchanged code from example 18.1

  }

  public static void main(String argv[]) {


  StocksTable frame = new StocksTable();


  frame.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);


  frame.setVisible(true);

  }

}

class ColoredTableCellRenderer extends DefaultTableCellRenderer {

  public void setValue(Object value) {

    if (value instanceof ColorData) {

      ColorData cvalue = (ColorData)value;

      setForeground(cvalue.m_color);

      setText(cvalue.m_data.toString());

    }

    else if (value instanceof IconData) {

      IconData ivalue = (IconData)value;

      setIcon(ivalue.m_icon);

      setText(ivalue.m_data.toString());

    }

    else

      super.setValue(value);

  }

}

class ColorData {

  public Color m_color;

  public Object m_data;

  public static Color GREEN = new Color(0, 128, 0);

  public static Color RED = Color.red;

  public ColorData(Color color, Object data) {

    m_color = color;

    m_data = data;

  }

  public ColorData(Double data) {

    m_color = data.doubleValue() >= 0 ? GREEN : RED;

    m_data = data;

  }

  public String toString() {

    return m_data.toString();

  }

}

class IconData {

  public ImageIcon m_icon;

  public Object m_data;

  public IconData(ImageIcon icon, Object data) {

    m_icon = icon;

    m_data = data;

  }

  public String toString() {

    return m_data.toString();

  }

}
class StockData {

  // Unchanged code from example 18.1

  public StockData(String symbol, String name, double last,

   double open, double change, double changePr, long volume) {

    m_symbol = new IconData(getIcon(change), symbol);

    m_name = name;

    m_last = new Double(last);

    m_open = new Double(open);

    m_change = new ColorData(new Double(change));

    m_changePr = new ColorData(new Double(changePr));
    m_volume = new Long(volume);

  }

  public static ImageIcon getIcon(double change) {

    return (change>0 ? ICON_UP : (change<0 ? ICON_DOWN :

      ICON_BLANK));

  }
}

// Unchanged code from example 18.1

class StockTableData extends AbstractTableModel {

  // Unchanged code from example 18.1

  protected SimpleDateFormat m_frm;

  protected NumberFormat m_volumeFormat;

  protected Vector m_vector;

  protected Date m_date;

  public StockTableData() {

    m_frm = new SimpleDateFormat("MM/dd/yyyy");

    m_volumeFormat = NumberFormat.getInstance();

    m_volumeFormat.setGroupingUsed(true);

    m_volumeFormat.setMaximumFractionDigits(0);
    m_vector = new Vector();

    setDefaultData();

  }

  public void setDefaultData() {

    // Unchanged code from example 18.1

  }

  // Unchanged code from example 18.1

  public Object getValueAt(int nRow, int nCol) {

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

      return "";

    StockData row = (StockData)m_vector.elementAt(nRow);

    switch (nCol) {

      case 0: return row.m_symbol;

      case 1: return row.m_name;

      case 2: return row.m_last;

      case 3: return row.m_open;

      case 4: return row.m_change;

      case 5: return row.m_changePr;

      case 6: return m_volumeFormat.format(row.m_volume);

    }

    return "";

  }

  // Unchanged code from example 18.1

}

18.3.1
Understanding the code

Class StocksTable

The only change we need to make in the base frame class is to change the column renderer to an instance of our custom ColoredTableCellRenderer class.

Class ColoredTableCellRenderer

This class extends DefaultTableCellRenderer and overrides only one method: setValue(). This method will be called prior to the rendering of a cell to retrieve its corresponding data (of any nature) as an Object. Our overridden setValue() method is able to recognize two specific kinds of cell data: ColorData, which adds color to a data object, and IconData, which adds an icon (both are described below). If a ColorData instance is detected, its encapsulated color is set as the foreground for the renderer. If an IconData instance is detected, its encapsulated icon is assigned to the renderer with the setIcon() method (which is inherited from JLabel). If the value is neither a ColorData or an IconData instance we call the super-class setValue() method.

Class ColorData

This class is used to bind a specific color, m_color, to a data object of any nature, m_data. Two static Colors, RED and GREEN, are declared to avoid creation of numerous temporary objects. Two constructors are provided for this class. The first constructor takes Color and Object parameters and assigns them to instance variables m_color and m_data respectively. The second constructor takes a Double parameter which gets assigned to m_data, and m_color is assigned the green color if the parameter is positive, and red if negative. The toString() method simply calls the toString() method of the data object.

Class IconData

This class is used to bind ImageIcon m_icon to a data object of any nature, m_data. Its only constructor takes ImageIcon and Object parameters. The toString() method simply calls the toString() method of the data object.

Class StockData

This class has been enhanced from its previous version to to provide images and new variable data types. We’ve prepared three static ImageIcon instances holding images: arrow up, arrow down, and a blank (completely transparent) image. The static getIcon() method returns one of these images depending on the sign of the given double parameter. We’ve also changed three instance variables to bind data with the color and image attributes according to the following table:

Field

New type
Data object
Description

m_symbol
IconData
String
Stock’s symbol (NYSE or NASDAQ)

m_change
ColorData
Double
Absolute change in price 

m_changePr
ColorData
Double
Percent change in price

The corresponding changes are also required in the StockData constructor.

Class StockTableData

This class has an additional instance variable m_volumeFormat of type NumberFormat. This is used to format the volume data in a locale dependent fashion. The setGroupingUsed() method is used to turn on grouping separators (in English these are “,”s), and the setMaximumFractionDigits() method is used to specify that no fractional decimal places should be shown.


The switch statement in the getValueAt() method is modified to format the volume data on the fly in the current locale.

18.3.2
Running the code

Figure 18.2 shows StocksTable with custom rendering in action. Note the correct usage of color and icons, which considerably enhances the visualization of our data.

UI Guideline : Improving visual communication 

Tables can be data intensive and consequently it can be very difficult for the viewer to quickly pick out the important information. The table in fig 18.1 highlighted this. In fig 18.2, we are improving the visual communication with the introduction of visual layers. The icons in the first column quickly tell the viewer whether a price is rising or falling. This is visually re-inforced with the red and green introduced on the change columns.

Red particularly is a very strong color. By introducing red and green only on the change columns and not across the entire row, we avoid the danger of the red becoming overpowering. If we had introduced red and green across the full width of the table, the colors may have become intrusive and impaired the visual communication.

18.4
Stocks Table: part III - Sorting columns

In this section we add the ability to sort any column in ascending or descending order. The most suitable graphical element for selection of sort order are the column headers. We adopt the following model for our sorting functionality:

· A single click on the header of a certain column causes the table to re-sort based on this column.

· A repeated click on the same column changes the sort direction from ascending to descending and vice versa.

· The header of the column which provides the current sorting should be marked to indicate which direction the column is sorted in.

To do this we add a mouse listener to the table header to capture mouse clicks and trigger a table sort. Sorting can be accomplished fairly easily using the Collections API. 

Note: 
Class java.util.Collections contains a set of static methods used to manipulate Java collections, including java.util.Vector which is used in this example. 

We use the java.util.Collections.sort(List lst, Comparator c) method to sort any collection implementing the java.util.List interface based on a given Comparator. A Comparator implementation requires two methods:

· int compare(Object o1, Object o2): Compares two objects and returns the result as an int (zero if equal, negative value if the first is less than the second, positive value if the first is more than the second).

· boolean equals(Object obj): Returns true if the given object is equal to this Comparator.
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Figure 18.3
JTable with ascending and descending sorting of all columns.

Example 18.3

StocksTable.java

see \Chapter18\3

import java.awt.*;

import java.awt.event.*;

import java.util.*;

import java.io.*;

import java.text.*;

import javax.swing.*;

import javax.swing.border.*;

import javax.swing.event.*;

import javax.swing.table.*;

public class StocksTable extends JFrame {


protected JTable m_table;


protected StockTableData m_data;


protected JLabel m_title;


public StocksTable() {



super("Stocks Table");



setSize(600, 300);


  // Unchanged code from example 18.2



for (int k = 0; k < m_data.getColumnCount(); k++) {




DefaultTableCellRenderer renderer = new





ColoredTableCellRenderer();




renderer.setHorizontalAlignment(





StockTableData.m_columns[k].m_alignment);




TableColumn column = new TableColumn(k,





StockTableData.m_columns[k].m_width, renderer, null);




column.setHeaderRenderer(createDefaultRenderer());




m_table.addColumn(column);



}



JTableHeader header = m_table.getTableHeader();



header.setUpdateTableInRealTime(true);



header.addMouseListener(new ColumnListener());



header.setReorderingAllowed(true);

  // Unchanged code from example 18.2


}

  protected TableCellRenderer createDefaultRenderer() {

    DefaultTableCellRenderer label = 

     new DefaultTableCellRenderer() {



  public Component getTableCellRendererComponent(

       JTable table, Object value, boolean isSelected, 

       boolean hasFocus, int row, int column) {




  if (table != null) {





  JTableHeader header = table.getTableHeader();






if (header != null) {






  setForeground(header.getForeground());







setBackground(header.getBackground());







setFont(header.getFont());






}





}




  setText((value == null) ? "" : value.toString());

        setBorder(UIManager.getBorder("TableHeader.cellBorder"));





return this;




}



};



label.setHorizontalAlignment(JLabel.CENTER);



return label;

  }

public static void main(String argv[]) {



StocksTable frame = new StocksTable();



frame.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);



frame.setVisible(true);


}


class ColumnListener extends MouseAdapter {



public void mouseClicked(MouseEvent e) {




TableColumnModel colModel = m_table.getColumnModel();




int columnModelIndex = colModel.getColumnIndexAtX(e.getX());




int modelIndex = 

        colModel.getColumn(columnModelIndex).getModelIndex();




if (modelIndex < 0)





return;




if (m_data.m_sortCol == modelIndex)





m_data.m_sortAsc = !m_data.m_sortAsc;




else





m_data.m_sortCol = modelIndex;




for (int i=0; i < m_data.getColumnCount(); i++) {





TableColumn column = colModel.getColumn(i);





int index = column.getModelIndex();





JLabel renderer = (JLabel)column.getHeaderRenderer();





renderer.setIcon(m_data.getColumnIcon(index));




}




m_table.getTableHeader().repaint();




m_data.sortData();




m_table.tableChanged(new TableModelEvent(m_data));




m_table.repaint();



}


}
}

// Unchanged code from example 18.2
class StockTableData extends AbstractTableModel {

  // Unchanged code from example 18.2


public static ImageIcon COLUMN_UP = new ImageIcon("SortUp.gif");


public static ImageIcon COLUMN_DOWN = new ImageIcon("SortDown.gif");


protected SimpleDateFormat m_frm;


protected NumberFormat m_volumeFormat;


protected Vector m_vector;


protected Date
 m_date;

public int m_sortCol = 0;


public boolean m_sortAsc = true;

public void setDefaultData() {


  // Unchanged code from example 18.2


sortData();


}


// Unchanged code from example 18.2

public Icon getColumnIcon(int column) 



if (column==m_sortCol)




return m_sortAsc ? COLUMN_UP : COLUMN_DOWN;



return null;


}


public void sortData() {



Collections.sort(m_vector, new




StockComparator(m_sortCol, m_sortAsc));


}
}

class StockComparator implements Comparator {


protected int
m_sortCol;


protected boolean m_sortAsc;


public StockComparator(int sortCol, boolean sortAsc) {



m_sortCol = sortCol;



m_sortAsc = sortAsc;


}


public int compare(Object o1, Object o2) {



if(!(o1 instanceof StockData) || !(o2 instanceof StockData))




return 0;



StockData s1 = (StockData)o1;



StockData s2 = (StockData)o2;



int result = 0;



double d1, d2;



switch (m_sortCol) {




case 0:

// symbol





String str1 = (String)s1.m_symbol.m_data;





String str2 = (String)s2.m_symbol.m_data;





result = str1.compareTo(str2);





break;




case 1:

// name





result = s1.m_name.compareTo(s2.m_name);





break;




case 2:

// last





d1 = s1.m_last.doubleValue();





d2 = s2.m_last.doubleValue();





result = d1<d2 ? -1 : (d1>d2 ? 1 : 0);





break;




case 3:

// open





d1 = s1.m_open.doubleValue();





d2 = s2.m_open.doubleValue();





result = d1<d2 ? -1 : (d1>d2 ? 1 : 0);





break;




case 4:

// change





d1 = ((Double)s1.m_change.m_data).doubleValue();





d2 = ((Double)s2.m_change.m_data).doubleValue();





result = d1<d2 ? -1 : (d1>d2 ? 1 : 0);





break;




case 5:

// change %





d1 = ((Double)s1.m_changePr.m_data).doubleValue();





d2 = ((Double)s2.m_changePr.m_data).doubleValue();





result = d1<d2 ? -1 : (d1>d2 ? 1 : 0);





break;




case 6:

// volume





long l1 = s1.m_volume.longValue();





long l2 = s2.m_volume.longValue();





result = l1<l2 ? -1 : (l1>l2 ? 1 : 0);





break;



}



if (!m_sortAsc)




result = -result;



return result;


}


public boolean equals(Object obj) {



if (obj instanceof StockComparator) {




StockComparator compObj = (StockComparator)obj;




return (compObj.m_sortCol==m_sortCol) &&





(compObj.m_sortAsc==m_sortAsc);



}



return false;


}

}

18.4.1
Understanding the code

Class StocksTable

In the StocksTable constructor we we add an instance of the ColumnListener class (see below) as a mouse listener to the table’s header and allow reordering of columns. We also use our custom createDefaultRenderer() to provide the header renderer for our table columns. This renderer is used by ColumnListener (described below) to show the direction of a column sort.

Class StockTable.ColumnListener

This class extends MouseAdapter and is used to intercept mouse events on our table column headers to perform a column sort.

The mouseClicked() method is invoked when the user clicks on a header. First it determines the index of the TableColumn clicked based on the coordinate of the click. If for any reason the returned index is negative (i.e. the column cannot be determined) the method cannot continue and we return. Otherwise, we check whether this index corresponds to the column which already has been selected for sorting. If so, we invert the m_sortCol flag to reverse the sorting order. If the index corresponds to newly selected column we store the new sorting index in the m_sortCol variable.

Then we refresh the headers by iterating through the TableColumns and assinging the appropriate renderer an icon (or null) using StockTableData’s getColumnIcon() method (described below). Finally our table data is re-sorted by calling StockTableData’s sortData() method. We then refresh the table by calling tableChanged() and repaint().

Class StockTableData

Here we declare two new instance variables: int m_sortCol to hold the index of the current column chosen for sorting, and boolean m_sortAsc, which is true when sorting in ascending order, and false when sorting in descending order. These variables determine the initial sorting order. To be consistent we sort our table initially by calling the new sortData() method in our setDefaultData() method (which is called from the StockTableData constructor).

We’ve also added two new ImageIcon class variables, COLUMN_UP and COLUMN_DOWN, representing images used in the header renderer to indicate a column’s sorting direction. The getColumnIcon() method returns the appropriate icon based on the state of m_sortAsc and the given column index (this method will return null if the given index does not match m_sortCol – the currently sorted column index).

The sortData() method invokes the static Collections.sort() method to sort our table data using an instance of our custom StockComparator class.

Class StockComparator

This class implements the rule of comparison for two objects, which in our case are StockDatas. Instances of the StockComparator class are passed to the Collections.sort() method to perform data sorting.

Two instance variables are defined: 

int m_sortCol represents the index of the column which performs the comparison

boolean m_sortAsc is true for ascending sorting and false for descending. 

The StockComparator constructor takes  two  parameters and stores them in these instance variables.

The compare() method takes two objects to be compared and returns an integer value according to the rules determined in the Comparator interface:

· 0 if object 1 equals 2

· A positive number if object 1 is greater than object 2,

· A negative number if object 1 is less than object 2.

Since we are dealing only with StockData objects, first we cast both objects and return 0 if this cast isn't possible. The next issue is to define what it means when one StockData objects is greater, equal, or less than another. This is done in a switch-case structure, which, depending on the index of the comparison column, extracts two fields and forms an integer result of the comparison. When the switch-case structure finishes, we know the result of an ascending comparison. For descending comparison we simply need to invert the sign of the result.

The equals() method takes another Comparator instance as parameter and returns true if that parameter represents the same Comparator. We determine this by comparing Comparator instance variables: m_sortCol and m_sortAsc.

18.4.2
Running the code

Figure 18.3 shows StocksTable sorted by decreasing “Change %.” Click different column headers and note that resorting occurs as expected. Click the same column header twice and note that sorting order flips from ascending to descending and vice versa. Also note that the currently selected sorting column header is marked with an informative icon. This sorting functionality is very useful. Particularly, for stock market data we can instantly determine which stocks have the highest price fluctuations or the most heavy trading.

UI Guideline : Sort by header selection idiom 

Introducing table sorting using the column headers is introducing another design idiom to the User Interface. This design idiom is becoming widely accepted and widely used in many applications. It is a useful and powerful technique which you can introduce when sorting table data is a requirement. The technique is not intuitive and their is little visual affordance to suggest that clicking a column header will have any effect. So consider that the introduction of this technique may require additional User training.

18.5 Stocks Table: part IV – JDBC

Despite all of our sorting functionality and enhanced data display, our application is relatively useless because it displays only data for a pre-defined day. In the real world we would need to connect such an application to the source of fresh information such as a database. Very often tables are used to display data retrieved from databases, or to edit data to be stored in databases. In this section we show how to feed our StocksTable data extracted from a database using the Java Database Connectivity (JDBC) API.

First, we need to create the database. We chose to use two SQL tables (do not confuse SQL table with JTable) whose structure precisely corresponds to the market data structure described in section 18.2:

Table 18.1
SYMBOLS Table

Field name
Type

symbol

Text

name

Text

Table 18.2
DATA Table

Field name
Type

symbol

Text

date1

Date/Time

last

Number

change

Number

changeproc
Number

open

Number

volume

Number

For this example we use the JDBC-ODBC bridge which has been a standard part of Java since the 1.1 release. This bridge links Java programs to Microsoft Access databases. If you are using another database engine, you can work with this example as well, but you must make sure that the structure of your tables is the same. Before running the example in a Windows environment you need to register a database in an ODBC Data Source Administrator which is accessible through the Control Panel (this is not a JDBC tutorial, so we’ll skip the details).
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Figure 18.4
Retrieving stock data from a database for display in JTable.

Example 18.4

StocksTable.java

see \Chapter18\4

import java.awt.*;

import java.awt.event.*;

import java.util.*;

import java.io.*;

import java.text.*;

import java.util.Date;

import java.sql.*;

import javax.swing.*;

import javax.swing.border.*;

import javax.swing.event.*;

import javax.swing.table.*;

public class StocksTable extends JFrame {


protected JTable m_table;


protected StockTableData m_data;


protected JLabel m_title;


public StocksTable() {


  // Unchanged code from example 18.3



setJMenuBar(createMenuBar());



JScrollPane ps = new JScrollPane();



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



ps.getViewport().add(m_table);



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


}


// Unchanged code from example 18.3


protected JMenuBar createMenuBar() {



JMenuBar menuBar = new JMenuBar();



JMenu mFile = new JMenu("File");



mFile.setMnemonic('f');



JMenuItem mData = new JMenuItem("Retrieve Data...");



mData.setMnemonic('r');



ActionListener lstData = new ActionListener() {




public void actionPerformed(ActionEvent e) {





retrieveData();




}



};



mData.addActionListener(lstData);



mFile.add(mData);



mFile.addSeparator();



JMenuItem mExit = new JMenuItem("Exit");



mExit.setMnemonic('x');



ActionListener lstExit = new ActionListener() {




public void actionPerformed(ActionEvent e) {





System.exit(0);




}



};



mExit.addActionListener(lstExit);



mFile.add(mExit);



menuBar.add(mFile);



return menuBar;


}


public void retrieveData() {



Runnable updater = new Runnable() {




public void run() {





SimpleDateFormat frm = new SimpleDateFormat("MM/dd/yyyy");





String currentDate = frm.format(m_data.m_date);





String result = 

          (String)JOptionPane.showInputDialog(StocksTable.this,






"Please enter date in form mm/dd/yyyy:", "Input",






JOptionPane.INFORMATION_MESSAGE, null, null,






currentDate);





if (result==null)






return;





java.util.Date date = null;





try {






date = frm.parse(result);





}





catch (java.text.ParseException ex) {






date = null;





}





if (date == null) {






JOptionPane.showMessageDialog(StocksTable.this,







result+" is not a valid date",







"Warning", JOptionPane.WARNING_MESSAGE);






return;





}





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





try {






m_data.retrieveData(date);





}





catch (Exception ex) {






JOptionPane.showMessageDialog(StocksTable.this,







"Error retrieving data:\n"+ex.getMessage(),







"Error", JOptionPane.ERROR_MESSAGE);





}





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





m_title.setText(m_data.getTitle());





m_table.tableChanged(new TableModelEvent(m_data));




}



};

    SwingUtilities.invokeLater(updater);


}
  // Unchanged code from example 18.3

}

// Unchanged code from example 18.3

class StockTableData extends AbstractTableModel {

  // Unchanged code from example 18.3


static final String QUERY = "SELECT data.symbol, symbols.name, "+



"data.last, data.open, data.change, data.changeproc, "+



"data.volume FROM DATA INNER JOIN SYMBOLS "+



"ON DATA.symbol = SYMBOLS.symbol WHERE "+



"month(data.date1)=? AND day(data.date1)=?"+



" AND year(data.date1)=?";


public void retrieveData(Date date)



throws SQLException, ClassNotFoundException {



GregorianCalendar calendar = new GregorianCalendar();



calendar.setTime(date);



int month = calendar.get(Calendar.MONTH)+1;



int day = calendar.get(Calendar.DAY_OF_MONTH);



int year = calendar.get(Calendar.YEAR);



m_date = date;



m_vector = new Vector();



Connection conn = null;



PreparedStatement pst = null;



try {




// Load the JDBC-ODBC bridge driver




Class.forName("sun.jdbc.odbc.JdbcOdbcDriver");




conn = DriverManager.getConnection(





"jdbc:odbc:Market", "admin", "");




pst = conn.prepareStatement(QUERY);




pst.setInt(1, month);




pst.setInt(2, day);




pst.setInt(3, year);




ResultSet results = pst.executeQuery();




while (results.next()) {





String
symbol = results.getString(1);





String
name = results.getString(2);





double
last = results.getDouble(3);





double
open = results.getDouble(4);





double
change = results.getDouble(5);





double
changePr = results.getDouble(6);





long volume = results.getLong(7);





m_vector.addElement(new StockData(symbol, name, last,






open, change, changePr, volume));




}




sortData();



}



finally {




if (pst != null)





pst.close();




if (conn != null)





conn.close();



}


}

}

// Unchanged code from example 18.3

18.5.1
Understanding the code

Class StocksTable

A JMenuBar instance is created with our custom createMenuBar() method and added to our frame. 

The createMenuBar() method creates a menu bar containing a single menu titled “File.” Two menu items are added: “Retrieve Data...” and “Exit” with a separator in between. Anonymous ActionListeners are added to each. The first calls our custom retrieveData() method, and the second simply kills the application using System.exit(0).

The retrieveData() method is called in response to a “Retrieve Data...” menu item activation. First it prompts the user to enter the date by displaying a JOptionPane dialog. Once the date has been entered, this method parses it using a SimpleDateFormat object. If the entered string cannot be parsed into a valid date, the method shows a warning message and returns. Otherwise, we connect to JDBC and retrieve new data. To indicate that the program will be busy for some time the wait mouse cursor is displayed. The main job is performed by our new StockTableData retrieveData() method (see below), which is invoked on the m_data object. If an exception occurs an error message is displayed, and no changes in the table model are made. Otherwise table model is updated and repainted.

Class StockTableData

First note that a minor change was required in the import statements. In addition to importing the entire java.util package and java.sql package we’ve also explicitly imported java.util.Date. Since both packages include a Date class, this extra import tells Java that whenever we refer to a Date instance we are referring to an instance of java.util.Date unless otherwise specified with a fully qualified class name (i.e. java.sql.Date). 

A new instance variable is added to store the result of a data retrieval request in the retrieveData() method. As mentioned above, retrieveData() retrieves a table’s data for a given date of trade. Our implementation uses the JDBC bridge driver and should be familiar to JDBC-aware readers. The first thing we do is construct an SQL statement. Since we cannot compare a java.util.Date object and an SQL date stored in the database, we have to extract the date’s components (year, month, and day) and compare them separately. An instance of GregorianCalendar is used to manipulate the date object.

We load the JDBC-ODBC bridge driver to Microsoft Access by using the Class.forName method, and then connect to a database with the DriverManager.getConnection() method. If no exception is thrown, we can create a Statement instance for the newly created Connection object and retrieve a ResultSet by executing the previously constructed query.

While new data is available we retrieve this data using basic getXX() methods. We create a new StockData instance to encapsulate this new data and add it to m_vector. Once we’ve retrieved all the data we sort it with the sortData() method. Finally we close our PreparedStatement and Connection instances.

18.5.2
Running the code

Figure 18.4 shows StocksTable in action. Try loading data for different dates in your database. A sample Microsoft Access database, market.mdb, containing some real market data, can be found in the \swing\2nd-edition\Chapter18 directory.

18.6 Stocks Table: part V - column addition and removal

JTable allows us to dynamically add and remove TableColumns on the fly. Recall that the TableColumnModel interface provides the methods addColumn() and removeColumn() to programmatically add or remove a TableColumn respectively. In this section we add dynamic column addition and removal to our StocksTable application.
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Figure 18.5
JTable with dynamic column addition and removal.

Example 18.5

StocksTable.java

see \Chapter18\5

// Unchanged code from example 18.4

public class StocksTable extends JFrame {


protected JTable m_table;


protected StockTableData m_data;


protected JLabel m_title;


public StocksTable() {



super("Stocks Table");



setSize(600, 300);

    // Unchanged code from example 18.4


m_table.getColumnModel().addColumnModelListener(m_data);



setJMenuBar(createMenuBar());



JScrollPane ps = new JScrollPane();



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



ps.getViewport().add(m_table);



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


}

  // Unchanged code from example 18.4

protected JMenuBar createMenuBar() {



JMenuBar menuBar = new JMenuBar();

    // Unchanged code from example 18.4



JMenu mView = new JMenu("View");



mView.setMnemonic('v');



TableColumnModel model = m_table.getColumnModel();



for (int k = 0; k < m_data.getColumnCount(); k++) {




JCheckBoxMenuItem item = new JCheckBoxMenuItem(





StockTableData.m_columns[k].m_title);




item.setSelected(true);




TableColumn column = model.getColumn(k);




item.addActionListener(new ColumnKeeper(column,





StockTableData.m_columns[k]));




mView.add(item);



}



menuBar.add(mView);


return menuBar;


}

  // Unchanged code from example 18.4

public static void main(String argv[]) {



StocksTable frame = new StocksTable();



frame.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);



frame.setVisible(true);


}


class ColumnKeeper implements ActionListener {



protected TableColumn m_column;



protected ColumnData m_colData;



public ColumnKeeper(TableColumn column, ColumnData colData) {




m_column = column;




m_colData = colData;



}



public void actionPerformed(ActionEvent e) {




JLabel renderer = (JLabel)m_column.getHeaderRenderer();




renderer.setIcon(null);




JCheckBoxMenuItem item = (JCheckBoxMenuItem)e.getSource();




TableColumnModel model = m_table.getColumnModel();




if (item.isSelected()) {





model.addColumn(m_column);




}




else {





model.removeColumn(m_column);




}




m_table.tableChanged(new TableModelEvent(m_data));




m_table.repaint();



}


}
}

// Unchanged code from example 18.4

class StockTableData extends AbstractTableModel


implements TableColumnModelListener{

  // Unchanged code from example 18.4

protected SimpleDateFormat m_frm;


protected NumberFormat m_volumeFormat;


protected Vector m_vector;


protected Date m_date;


protected int m_columnsCount = m_columns.length;


public int m_sortCol = 0;


public boolean m_sortAsc = true;

  // Unchanged code from example 18.4

public int getColumnCount() {



return m_columnsCount;


}

  // Unchanged code from example 18.4

public void columnAdded(TableColumnModelEvent e) {



m_columnsCount++;


}


public void columnRemoved(TableColumnModelEvent e) {



m_columnsCount--;



if (m_sortCol >= m_columnsCount)




m_sortCol = -1;


}


public void columnMarginChanged(ChangeEvent e) {}


public void columnMoved(TableColumnModelEvent e) {}


public void columnSelectionChanged(ListSelectionEvent e) {}

}

// Unchanged code from example 18.4
18.6.1
Understanding the code

Class StocksTable

The StocksTable constructor now adds m_data, our instance of StockTableData which now implements TableColumnModelListener (see below), to our table’s TableColumnModel to listen for column additions and removals. 

Our createMenuBar() method  now adds several checkbox menu items to a new “View” menu -- one for each column.  Each of these check box menu items recieves a ColumnKeeper instance (see below) as ActionListener.

Class StocksTable.ColumnKeeper

This inner class implements the ActionListener interface and serves to keep track of when the user removes and adds columns to the table. The constructor receives a TableColumn instance and a ColumnData object. The actionPerformed() method adds this column to the model with the addColumn() method if the corresponding menu item is checked, and removes this column from the model with removeColumn() if it is unchecked. To update the table to properly reflect these changes, we call its tableChanged() method followed by a repaint() request.

Class StockTableData

StockTableData now implements TableColumnModelListener and contains instance variable m_columnsCount to keep track of the current column count. This variable is decremented and incremented in the columnRemoved() and columnAdded(). It is also used in StockTable‘s createMenuBar() method for creating the appropriate number of check box menu items (one corresponding to each column).

18.6.2
Running the Code

Figure 18.5 shows the new “View” menu with an unchecked “Change %” menu item, and the corresponding column hidden. Reselecting this menu item will place the column back in the table at the end position. Verify that each menu item functions similarly.

18.7
Expense report application

In constructing our StocksTable application we talked mostly about displaying and retrieving data in JTable. In this section we will construct a basic expense report application, and in doing so we will concentrate on table cell editing. We will also see how to implement dynamic addition and removal of table rows.

The editing of data generally follows this scheme:

· Create an instance of the TableCellEditor interface. We can use the DefaultCellEditor class or implement our own. The DefaultCellEditor class takes a GUI component as a parameter to its constructor: JTextField, JCheckBox or JComboBox. This component will be used for editing.

· If we are developing a custom editor, we need to implement the getTableCellEditorComponent() method which will be called each time a cell is about to be edited.

· In our table model we need to implement the setValueAt(Object value, int nRow, int nCol) method which will be called to change a value in the table when an edit ends. This is where we can perform any necessary data processing and validation.

The data model for this example is designed as follows (where each row represents a column in our JTable):

Name

Type

Description

Date

String
Date of expense

Amount
Double
Amount of expense

Category
Integer
Category from pre-defined list

Approved
Boolean
Sign of approval for this expense.

Description
String
Brief description
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Figure 18.6
An expense report application illustrating custom cell editing, rendering, and row addition/removal.

Example 18.6

ExpenseReport.java

see \Chapter18\6

import java.awt.*;

import java.awt.event.*;

import java.util.*;

import java.io.*;

import java.text.*;

import javax.swing.*;

import javax.swing.border.*;

import javax.swing.event.*;

import javax.swing.table.*;

public class ExpenseReport extends JFrame

{


protected JTable m_table;


protected ExpenseReportData m_data;


protected JLabel m_tolatLbl;


protected JLabel m_approvedLbl;


protected NumberFormat m_moneyFormat =





NumberFormat.getCurrencyInstance(Locale.US);


static {



UIManager.put("ComboBox.foreground",




UIManager.getColor("Table.foreground"));



UIManager.put("ComboBox.background",




UIManager.getColor("Table.background"));



UIManager.put("ComboBox.selectionForeground",




UIManager.getColor("Table.selectionForeground"));



UIManager.put("ComboBox.selectionBackground",




UIManager.getColor("Table.selectionBackground"));



UIManager.put("ComboBox.font",




UIManager.getFont("Table.font"));


}


public ExpenseReport() {



super("Expense Report");



setSize(600, 300);



m_data = new ExpenseReportData(this);



m_table = new JTable();



m_table.setAutoCreateColumnsFromModel(false);



m_table.setModel(m_data);



m_table.setSelectionMode(ListSelectionModel.SINGLE_SELECTION);



for (int k = 0; k < m_data.getColumnCount(); k++) {




TableCellRenderer renderer = null;




TableCellEditor editor = null;




switch (k) {




case ExpenseReportData.COL_DATE:





SimpleDateFormat dateFormat =






new SimpleDateFormat("MM/dd/yy");





renderer = new FormattedCellRenderer(dateFormat);





editor = new FormattedCellEditor(






new JFormattedTextField(dateFormat));





break;




case ExpenseReportData.COL_AMOUNT:





renderer = new FormattedCellRenderer(m_moneyFormat);





editor = new FormattedCellEditor(






new JFormattedTextField(m_moneyFormat));





break;




case ExpenseReportData.COL_CATEGORY:





renderer = new DefaultTableCellRenderer();





JComboBox combo = new JComboBox(






ExpenseReportData.CATEGORIES);





combo.setRequestFocusEnabled(false);





editor = new DefaultCellEditor(combo);





break;




case ExpenseReportData.COL_APPROVED:





renderer = new CheckCellRenderer();





JCheckBox chBox = new JCheckBox();





chBox.setHorizontalAlignment(JCheckBox.CENTER);





chBox.setBackground(m_table.getBackground());





editor = new DefaultCellEditor(chBox);





break;




case ExpenseReportData.COL_DESCRIPTION:





renderer = new DefaultTableCellRenderer();





JTextField txt = new JTextField();





txt.setBorder(null);





editor = new DefaultCellEditor(txt);





break;




}




if (renderer instanceof JLabel)





((JLabel)renderer).setHorizontalAlignment(






ExpenseReportData.m_columns[k].m_alignment);




if (editor instanceof DefaultCellEditor)





((DefaultCellEditor)editor).setClickCountToStart(2);




TableColumn column = new TableColumn(k,





ExpenseReportData.m_columns[k].m_width,





renderer, editor);




m_table.addColumn(column);



}



JTableHeader header = m_table.getTableHeader();



header.setUpdateTableInRealTime(false);



JScrollPane ps = new JScrollPane();



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



ps.setSize(550, 150);



ps.getViewport().add(m_table);



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



JToolBar tb = createToolbar();



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



JPanel p = new JPanel(new GridLayout(1, 2, 5, 5));



m_tolatLbl = new JLabel("Total: ");



m_tolatLbl.setFont(new Font("Helvetica", Font.PLAIN, 14));



m_tolatLbl.setBorder(new SoftBevelBorder(BevelBorder.LOWERED));



p.add(m_tolatLbl);



m_approvedLbl = new JLabel("Approved: ");



m_approvedLbl.setFont(new Font("Helvetica", Font.PLAIN, 14));



m_approvedLbl.setBorder(new SoftBevelBorder(BevelBorder.LOWERED));



p.add(m_approvedLbl);



getContentPane().add(p, BorderLayout.SOUTH);



calcTotal();


}


public void calcTotal() {



double total = 0;



double approved = 0;



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




Double amount = (Double)m_data.getValueAt(k,





ExpenseReportData.COL_AMOUNT);




total += amount.doubleValue();




Boolean flag = (Boolean)m_data.getValueAt(k,





ExpenseReportData.COL_APPROVED);




if (flag.booleanValue())





approved += amount.doubleValue();



}



m_tolatLbl.setText("Total: "+m_moneyFormat.format(total));



m_approvedLbl.setText("Approved: "+m_moneyFormat.format(approved));


}


protected JToolBar createToolbar() {



JToolBar tb = new JToolBar();



tb.setFloatable(false);



JButton bt = new JButton(new ImageIcon("Insert24.gif"));



bt.setToolTipText("Insert Row");



bt.setRequestFocusEnabled(false);



ActionListener lst = new ActionListener() {




public void actionPerformed(ActionEvent e) {





int nRow = m_table.getSelectedRow()+1;





m_data.insert(nRow);





m_table.tableChanged(new TableModelEvent(






m_data, nRow, nRow, TableModelEvent.ALL_COLUMNS,






TableModelEvent.INSERT));





m_table.setRowSelectionInterval(nRow, nRow);




}



};



bt.addActionListener(lst);



tb.add(bt);



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



bt.setToolTipText("Delete Row");



bt.setRequestFocusEnabled(false);



lst = new ActionListener() {




public void actionPerformed(ActionEvent e) {





int nRow = m_table.getSelectedRow();





if (m_data.delete(nRow)) {






m_table.tableChanged(new TableModelEvent(







m_data, nRow, nRow, TableModelEvent.ALL_COLUMNS,







TableModelEvent.DELETE));






m_table.clearSelection();






calcTotal();





}




}



};



bt.addActionListener(lst);



tb.add(bt);



return tb;


}


public static void main(String argv[]) {



ExpenseReport frame = new ExpenseReport();



frame.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);



frame.setVisible(true);


}

}

class CheckCellRenderer extends JCheckBox 

 implements TableCellRenderer {


protected static Border m_noFocusBorder = 

    new EmptyBorder(1, 1, 1, 1);


protected static Border m_focusBorder = UIManager.getBorder(

    "Table.focusCellHighlightBorder");


public CheckCellRenderer() {



super();



setOpaque(true);



setBorderPainted(true);



setBorder(m_noFocusBorder);



setHorizontalAlignment(JCheckBox.CENTER);


}


public Component getTableCellRendererComponent(JTable table,



Object value, boolean isSelected, boolean hasFocus,



int nRow, int nCol)


{



if (value instanceof Boolean) {




Boolean b = (Boolean)value;




setSelected(b.booleanValue());



}



setBackground(isSelected && !hasFocus ?




table.getSelectionBackground() : table.getBackground());



setForeground(isSelected && !hasFocus ?




table.getSelectionForeground() : table.getForeground());



setFont(table.getFont());



setBorder(hasFocus ? m_focusBorder : m_noFocusBorder);



return this;


}

}

class FormattedCellRenderer extends DefaultTableCellRenderer {


protected Format m_format;


public FormattedCellRenderer(Format format) {



m_format = format;


}


public Component getTableCellRendererComponent(JTable table,

   Object value, boolean isSelected, boolean hasFocus,


 int nRow, int nCol)


{



return super.getTableCellRendererComponent(table,




value==null ? null : m_format.format(value),




isSelected, hasFocus, nRow, nCol);


}

}

class FormattedCellEditor extends DefaultCellEditor {


public FormattedCellEditor(

   final JFormattedTextField formattedTextField) 

  {



super(formattedTextField);



formattedTextField.removeActionListener(delegate);



delegate = new EditorDelegate() {




public void setValue(Object value) {





formattedTextField.setValue(value);




}




public Object getCellEditorValue() {





return formattedTextField.getValue();




}



};



formattedTextField.addActionListener(delegate);



formattedTextField.setBorder(null);


}

}

class ExpenseData {


public Date
m_date;


public Double
m_amount;


public Integer m_category;


public Boolean m_approved;


public String
m_description;


public ExpenseData() {



m_date = new Date();



m_amount = new Double(0);



m_category = new Integer(1);



m_approved = new Boolean(false);



m_description = "";


}


public ExpenseData(Date date, double amount, int category,

   boolean approved, String description)


{



m_date = date;



m_amount = new Double(amount);



m_category = new Integer(category);



m_approved = new Boolean(approved);



m_description = description;


}

}

class ColumnData {


public String
m_tolatLbl;


int m_width;


int m_alignment;


public ColumnData(String title, int width, int alignment) {



m_tolatLbl = title;



m_width = width;



m_alignment = alignment;


}

}

class ExpenseReportData extends AbstractTableModel {


public static final ColumnData m_columns[] = {



new ColumnData( "Date", 80, JLabel.LEFT ),



new ColumnData( "Amount", 80, JLabel.RIGHT ),



new ColumnData( "Category", 130, JLabel.LEFT ),



new ColumnData( "Approved", 80, JLabel.CENTER ),



new ColumnData( "Description", 180, JLabel.LEFT )


};


public static final int COL_DATE = 0;


public static final int COL_AMOUNT = 1;


public static final int COL_CATEGORY = 2;


public static final int COL_APPROVED = 3;


public static final int COL_DESCRIPTION = 4;


public static final String[] CATEGORIES = {



"Fares", "Logging", "Business meals", "Others"


};


protected ExpenseReport m_parent;


protected Vector m_vector;


public ExpenseReportData(ExpenseReport parent) {



m_parent = parent;



m_vector = new Vector();



setDefaultData();


}


public void setDefaultData() {



m_vector = new Vector();



try {




SimpleDateFormat f = new SimpleDateFormat("MM/dd/yy");




m_vector.addElement(new ExpenseData(





f.parse("12/06/04"), 200, 0, true,





"Airline tickets"));




m_vector.addElement(new ExpenseData(





f.parse("12/05/04"), 50, 2, false,





"Lunch with client"));




m_vector.addElement(new ExpenseData(





f.parse("12/05/04"), 120, 1, true,





"Hotel"));



}



catch (java.text.ParseException ex) {}


}


public int getRowCount() {



return m_vector==null ? 0 : m_vector.size();


}


public int getColumnCount() {



return m_columns.length;


}


public String getColumnName(int nCol) {



return m_columns[nCol].m_tolatLbl;


}


public boolean isCellEditable(int nRow, int nCol) {



return true;


}


public Object getValueAt(int nRow, int nCol) {



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




return "";



ExpenseData row = (ExpenseData)m_vector.elementAt(nRow);



switch (nCol) {




case COL_DATE:





return row.m_date;




case COL_AMOUNT:





return row.m_amount;




case COL_CATEGORY:





return CATEGORIES[row.m_category.intValue()];




case COL_APPROVED:





return row.m_approved;




case COL_DESCRIPTION:





return row.m_description;



}



return "";


}


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



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




return;



ExpenseData row = (ExpenseData)m_vector.elementAt(nRow);



String svalue = value.toString();



switch (nCol) {




case COL_DATE:





row.m_date = (Date)value;





break;




case COL_AMOUNT:





if (value instanceof Double)






row.m_amount = (Double)value;





else






row.m_amount = new Double(((Number)value).doubleValue());





m_parent.calcTotal();





break;




case COL_CATEGORY:





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






if (svalue.equals(CATEGORIES[k])) {







row.m_category = new Integer(k);







break;






}





break;




case COL_APPROVED:





row.m_approved = (Boolean)value;





m_parent.calcTotal();





break;




case COL_DESCRIPTION:





row.m_description = svalue;





break;



}


}


public void insert(int nRow) {



if (nRow < 0)




nRow = 0;



if (nRow > m_vector.size())




nRow = m_vector.size();



m_vector.insertElementAt(new ExpenseData(), nRow);


}


public boolean delete(int nRow) {



if (nRow < 0 || nRow >= m_vector.size())




return false;



m_vector.remove(nRow);



return true;


}

}

18.7.1
Understanding the Code

Class ExpenseReport

Class ExpenseReport extends JFrame and defines three instance variables:

· JTable m_table: table to edit data.

· ExpenseReportData m_data: data model for this table.

· JLabel m_total: label to dynamically display total amount of expenses.

· JLabel m_approvedLbl: label to dynamically display total amount of approved expenses only.

· NumberFormat m_moneyFormat: used to format data in the “Amount” column and the m_total and m_approvedLbl labels.

The ExpenseReport constructor first instantiates our table model, m_data, and then instantiates our table, m_table. The selection mode is set to single selection and we iterate through the number of columns creating cell renderers and editors based on each specific column. These renderers and editors are instances of our custom FormattedCellEditor and FormattedCellRenderer classes (discussed below) or DefaultTableCellEditor and DefaultTableCellRenderer.  The only exception is the “Approved” column which uses an instance of our custom CheckCellRenderer class as renderer. 

The component used for editing varies: the “Category” column uses a JComboBox, the “Approved” column uses a JCheckBox, the “Amount” and “Date” columns use a JFormattedTextField and the “Description” column uses a JTextField. 

A JToolBar is created with our custom createToolBar() method and added the top of the frame. This toolbar contains two buttons that are responsible for inserting and deleting rows. The delete button (shown with a trash can icon) deletes the currently selected row. The insert button inserts a new row below the selected row. Note that when inserting a new row we are careful to make the new row the selected row once it is added. Both buttons invoke respective insert() and delete() methods on the ExpenseReportData instance to perform the actual deletion of the data from the model. The table is updated and repainted after this is complete.

The m_total and m_approvedLbl labels are added to the bottom of the frame.

The calcTotal() method calculates the total amount of expenses in column COL_AMOUNT using our table's data model, m_data. 

Class CheckCellRenderer

Since we use check boxes to edit our table’s “Approved” column, to be consistent we also need to use check boxes for that column’s cell renderer (recall that cell renderers just act as “rubber stamps” and are not at all interactive). The only GUI component which can be used in the existing DefaultTableCellRenderer is JLabel, so we have to provide our own implementation of the TableCellRenderer interface. This class, CheckCellRenderer, uses JCheckBox as a super-class. Its constructor sets the border to indicate whether the component has the focus and sets its opaque property to true to indicate that the component’s background will be filled with the background color.

The only method which must be implemented in the TableCellRenderer interface is getTableCellRendererComponent(). This method will be called each time the cell is about to be rendered to deliver new data to the renderer. It takes six parameters:

· JTable table: reference to table instance.

· Object value: data object to be sent to the renderer.

· boolean isSelected: true if the cell is currently selected.

· boolean hasFocus: true if the cell currently has the focus.

· int row: cell's row.

· int column: cell's column.

Our implementation sets whether the JCheckBox is checked depending on the value passed as Boolean. Then it sets the background, foreground, font, and border to ensure that each cell in the table has a similar appearance.

Class FormattedCellRenderer

This class extends DefaultTableCellRenderer to format table data using a given Format object. The getTableCellRendererComponent() method is implemented to simply format the data for a given cell with the Format instance.

Class FormattedCellEditor

This class extends DefaultCellEditor to provide custom editing capability using a JFormattedTextField. The EditorDelegate is replaced by one that behaves appropriately in setting and retrieving the value from JFormattedTextField.

Note:
DefaultCellEditor contains an internal class called EditorDelegate. By replacing the EditorDelegate of a DefaultCellEditor we can customize editor behavior without changing the editor itself.
Class ExpenseData

Class ExpenseData represents a single row in the table. It holds five variables corresponding to our data structure described in the beginning of this section.

Class ColumnData

Class ColumnData holds each column’s title, width, and header alignment.

Class ExpenseReportData

ExpenseReportData extends AbstractTableModel and should look somewhat familiar from previous examples in this chapter (e.g. StockTableData), so we will not discuss this class in complete detail. However, we should take a closer look at the setValueAt() method, which is new for this example (all previous examples did not accept new data). This method is called each time an edit is made to a table cell. First we determine which ExpenseData instance (table’s row) is affected, and if it is invalid we simply return. Otherwise, depending on the column of the changed cell, we define several cases in a switch structure to accept and store a new value, or to reject it:

· For the “Date” column the input string is parsed using our SimpleDateFormat instance. If parsing is successful, a new date is saved as a Date object, otherwise an error message is displayed.

· For the “Amount” column the input string is parsed as a Double and stored in the table if parsing is successful. Also new total and approved amounts are recalculated and displayed in the corresponding labels.

· For the “Category” column the input string is placed in the CATEGORIES array at the corresponding index and is stored in the table model.

· For the “Approved” column the input object is cast to a Boolean and stored in the table model. Also new total and approved amounts are recalculated and displayed in the corresponding labels.

· For the “Description” column the input string is directly saved in our table model.

18.7.2
Running the Code

Try editing different columns and note how the corresponding cell editors work. Experiment with adding and removing table rows and note how the total amount is updated each time the “Amount” column is updated. Also note how the approved amount is updated each time the “Approved” column is updated. Figure 18.7 shows ExpenseReport with a combo box opened to change a cell’s value.

18.8
Expense report application with variable height rows

As of Java 1.3 JTable allows variable height rows through use of the new setRowHeight() method which takes two int parameters specifying target row index and height for that row. Internally JTable makes use of the new javax.swing.SizeSequence class to track and update each row’s height. This example builds off of the expense report application in section 18.7 to allow variable height rows with wrapping cell text.
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Figure 18.7
Expense report application with variable height rows.

Example 18.7

ExpenseReport.java

see \Chapter18\7

import java.awt.*;

import java.awt.event.*;

import java.util.*;

import java.io.*;

import java.text.*;

import javax.swing.*;

import javax.swing.border.*;

import javax.swing.event.*;

import javax.swing.table.*;

public class ExpenseReport extends JFrame {

  // Unchanged code from example 18.6

public ExpenseReport() {

    // Unchanged code from example 18.6



for (int k = 0; k < m_data.getColumnCount(); k++) {




TableCellRenderer renderer = null;




TableCellEditor editor = null;




switch (k) {

      // Unchanged code from example 18.6




case ExpenseReportData.COL_DESCRIPTION:





renderer = new TextAreaCellRenderer();





editor = new TextAreaCellEditor();




break;




}

      // Unchanged code from example 18.6



}

    // Unchanged code from example 18.6


}

  // Unchanged code from example 18.6
}

// Unchanged code from example 18.6
class TextAreaCellRenderer extends JTextArea 

 implements TableCellRenderer

{


protected static Border m_noFocusBorder = 

    new EmptyBorder(1, 1, 1, 1);


protected static Border m_focusBorder = UIManager.getBorder(




"Table.focusCellHighlightBorder");


public TextAreaCellRenderer() {



setEditable(false);



setLineWrap(true);



setWrapStyleWord(true);



setBorder(m_noFocusBorder);


}


public Component getTableCellRendererComponent(JTable table,



Object value, boolean isSelected, boolean hasFocus,



int nRow, int nCol)


{



if (value instanceof String)




setText((String)value);



setBackground(isSelected && !hasFocus ?




table.getSelectionBackground() : table.getBackground());



setForeground(isSelected && !hasFocus ?




table.getSelectionForeground() : table.getForeground());



setFont(table.getFont());



setBorder(hasFocus ? m_focusBorder : m_noFocusBorder);



// Adjust row's height



int width = table.getColumnModel().getColumn(nCol).getWidth();



setSize(width, 1000);



int rowHeight = getPreferredSize().height;



if (table.getRowHeight(nRow) != rowHeight)




table.setRowHeight(nRow, rowHeight);



return this;


}


public String getToolTipText(MouseEvent event) {



return null;


}

}
// Unchanged code from example 18.6
class TextAreaCellEditor extends AbstractCellEditor


implements TableCellEditor

{


public static int CLICK_COUNT_TO_EDIT = 2;


protected JTextArea m_textArea;


protected JScrollPane m_scroll;


public TextAreaCellEditor() {



m_textArea = new JTextArea();



m_textArea.setLineWrap(true);



m_textArea.setWrapStyleWord(true);



m_scroll = new JScrollPane(m_textArea,




JScrollPane.VERTICAL_SCROLLBAR_AS_NEEDED,




JScrollPane.HORIZONTAL_SCROLLBAR_NEVER);


}


public Component getTableCellEditorComponent(JTable table,



Object value, boolean isSelected,



int nRow, int nCol)


{



m_textArea.setBackground(table.getBackground());



m_textArea.setForeground(table.getForeground());



m_textArea.setFont(table.getFont());



m_textArea.setText(value==null ? "" : value.toString());



return m_scroll;


}


public Object getCellEditorValue() {



return m_textArea.getText();


}


public boolean isCellEditable(EventObject anEvent) {



if (anEvent instanceof MouseEvent) {




int click = ((MouseEvent)anEvent).getClickCount();




return click >= CLICK_COUNT_TO_EDIT;



}



return true;


}

}
// Unchanged code from example 18.6
18.8.1 Understanding the code

Class ExpenseReport

The “Description” column now uses instances of our custom TextAreaCellRenderer and TextAreaCellEditor as its renderer and editor respectively.

Class TextAreaCellRenderer

This class extends JTextArea and implements TableCellRenderer. Because this renderer inherits base functionality from JTextAtea it is fully capably of allowing word and line wrapping. This is enabled in the constructor.


The getTableCellRendererComponent() method is implemented to adjust the corresponding row’s height according to the preferred height of the renderer. This is accomplished through use of JTable’s setRowHeight() method.

Class TextAreaCellEditor

This class extends AbstractCellEditor and implements TableCellEditor. It consists of a line and word-wrapping enabled JTextArea within a JScrollPane. The getTableCellEditorComponent() method is implemented to return a reference to the JScrollPane. In this way any amount of text can be entered into a cell in the “Description” column in a WYSIWYG (what you see is what you get) fashion.

18.8.2 Running the code

Try entering large amounts of text in the “Description” column. Note that a row’s height will not change until editing is completed and the cell editor is replaced with the renderer.
