
What this Unit is About

What You Should Be Able to Do

How You Will Check Your Progress

After completing this unit, you should be able to:

Accountability:

Unit 13: The JTable Component

In this unit, you will learn about JFC's JTable component, which lets you present columnar data.

Be able to construct a table model and display in a JTable component
Be able to respond to JTable events

In-class discussion
Lab exercise



What is a JTable Component?

A JTable component displays rows of columnar data and uses JFC's MVC 
architecture
A JTable can include headings with which the user can resize and rearrange 
the columns -- headings are actually a separate component
A JTable doesn't provide scrollbars -- if you want them, "wrap" the JTable inside 
of a JScrollPane

java.lang.Object
  |
  +--java.awt.Component
        |
        +--java.awt.Container
              |
              +--javax.swing.JComponent
                    |
                    +--javax.swing.JTable
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Constructing a JTable

The JTable class provides several different ways to construct a table and 
specify the model -- some constructors create the model for you

You can change the model dynamically by calling the setModel method

JTable()
JTable(int numRows, int numColumns)
JTable(Object[][] rowData, Object[] columnNames) 
JTable(TableModel dm)
JTable(TableModel dm, TableColumnModel cm) 
JTable(TableModel dm, TableColumnModel cm
      , ListSelectionModel sm)
JTable(Vector rowData, Vector columnNames) 
     



Example: Building a JTable from an Array

Here we create a JTable with a constructor that creates the table model from 
the contents of an array

This is simple, but not very flexible -- we will cover a "better" way in a moment

Object [][] runs =
    {

    { "Jan 2, 1998", "3:48:13", new Double (26.2) },
    { "Jan 3, 1998", "1:39:18", new Double (13.1) },

    };

String[] colNames = { "Date", "Time", "Distance" };

JTable table = new JTable ( runs, colNames );

JScrollPane jsp = new JScrollPane ( table );
Container cp = jf.getContentPane();
cp.add ( jsp );



Classes Associated with a JTable

The JTable delegates to several "worker" classes to make it easier to 
customize the table

ListSelectionModel

getValueIsAdjusting( )
getMinSelectedIndex( )
. . .

<<interface>>

DefaultListSelectionModel

AbstactTableModel

MyTableModel

TableModel

getRowCount( )
getColumnCount( )
getValueAt( )
. . .

<<interface>>

DefaultTableMode

TableColumn

cellEditor
cellRenderer
width
modelIndex
. . .

TableColumnModel

addColumn( )
removeColumn( )
getColumn( )
...

<<interface>>

1..*1..*

DefaultTableColumnModel

JTableHeader

JTable

rowHeight
showVerticalLines
...



The TableModel Interface

The TableModel interface defines all of the methods required for a table model

AbstactTableModel

MyTableModel

TableModel

getRowCount( )
getColumnCount( )
getValueAt( )
. . .

<<interface>>

DefaultTableModel

public interface TableModel
{
  public int getRowCount();
  public int getColumnCount();
  public String getColumnName ( int col );
  public Class getColumnClass ( int col );
  public boolean isCellEditable ( int row
                     , int col );
  public Object getValueAt ( int row,
                     , int col );
  public void setValueAt ( Object o
                     , int row, int col );
  public void addTableModelListener (
            TableModelListener l );
  public void removeTableModelListener (
            TableModelListener l );
}



Writing a Custom Table Model

AbstractTableModel serves as the superclass for most real table models
Minimally, you need to override the getRowCount, getColumnCount and 
getValueAt methods

AbstactTableModel

MyTableModel

TableModel

getRowCount( )
getColumnCount( )
getValueAt( )
. . .

<<interface>>

DefaultTableMode

public class MyTableModel 
             extends AbstractTableModel
{
    private Vector ivRunList = new Vector();
    public int getColumnCount()
    {
        return 3;
    }

    public int getRowCount()
    {
        return ivRunList.size();
    }
    
    public Object getValueAt ( int row, int col )
    {

. . .
    }
}



Providing Cell Data from the Model

Here, we provide the cell data upon demand

public Object getValueAt ( int row, int col )
{
  Run run = (Run)ivRunList.elementAt ( row );
  switch ( col )
  {
    case 0:     // table wants the date column

    DateFormat df =
        SimpleDateFormat.getDateInstance ( 
                       SimpleDateFormat.MEDIUM );

    Date    date = run.getDate();
    return df.format ( date ); // returns a String

    case 1:     // table wants the time column
    Date    time = run.getTime();
    SimpleDateFormat tf = new SimpleDateFormat ( "h:mm:ss" );
    return tf.format ( time ); // returns a String

    case 2:     // table wants distance column
    double dist = run.getDistance();
    return new Double ( dist );  // returns a Double

  }
}
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Column Headings

By default, the JTree displays "A", "B", etc. as the headings. To provide your 
own heading text, you can override the getColumnName method in the model 
and return the text

public class MyTableModel extends AbstractTableModel
{
. . .
  public String getColumnName ( int col )
  {
      switch ( col )
      {

    case 0:     // table wants the date column
      return "Date";
    case 1:     // table wants the time column
      return "Time";
    case 2:     // table wants distance column
      return "Distance";

      }
}



Setting Column Widths

Each column in a table has an associated TableColumn object that you can call 
to set the column's preferred width
The default width is 75 units
If a user manually resizes a column, the JTree assigns the new width as the 
preferred width

TableColumnModel tcm = myTable.getColumnModel();

TableColumn tc = tcm.getColumn ( 0 );  // date column
tc.setPreferredWidth ( 100 );

tc = tcm.getColumn ( 1 ); // time column
tc.setPreferredWidth ( 100 );

tc.getColumn ( 2 );  // distance column
tc.setPreferredWidth ( 50 );



The TableSelectionModel

The JTable component uses the same selection model class as JList
The default selection mode is MULTIPLE_INTERVAL_SELECTION

JTable jt = new JTable ( myModel );

ListSelectionModel lsm = jt.getSelectionModel();
jt.setSelectionMode (ListSelectionModel.SINGLE_SELECTION);

ListSelectionModel.
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item 1

item 2

item 3

item 4

item 5

ListSelectionModel.
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ListSelectionModel.
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Selection Events

You can install a listener on the selection model and then query the current 
selection

lsm.addListSelectionListener (
  new ListSelectionListener()
  {

  public void valueChanged ( ListSelectionEvent evt )
  {

if ( evt.getValueIsAdjusting() == false )
{

              int row = lsm.getMinSelectionIndex();
              if ( row != -1 )
              {
                 ...
              }

}
  }

  }
  );



Dynamically Modifying the Model

Whenever your program modifies the model, you need to notify the view(s) so 
they can update themselves
This model class defines methods to add or delete rows; when called, the 
methods modify the vector containing the data then fire an event

public void appendRow ( Run r )
{
    ivRunList.addElement ( r );
    int rows = ivRunList.size();
    fireTableRowsInserted ( rows - 1
                          , rows - 1 );
}
public void deleteRow ( int row )
{
    ivRunList.removeElementAt ( row );
    this.fireTableRowsDeleted ( row, row );
}

MyTableModel

appendRow()
deleteRow()
. . .

AbstactTableModel

fireTableRowsInserted()
fireTableRowsDeleted()
. . .



Customizing a Table's Display

You can set a table's colors and whether it displays grid lines 
etc. by calling JTable methods (e.g. setShowGrid)

You can instruct the JTable to choose a "standard" cell 
rendering class based on the type of objects in a column

To further customize a table, you can write your own 
TableCellRenderer(s) 



Standard Cell Renderers

To display each cell, the JTree uses a cell-rendering class. If you don't explicitly 
set a cell renderer, the JTree calls the model's getColumnClass method to 
choose a renderer for the Objects in each column. By default, a JTable 
provides the following renderers for "standard" classes (and subclasses): 
Boolean: checkbox, Number: right-aligned label, ImageIcon: centered label

If your model doesn't override getColumnClass, or if the column class is not one 
of the "standard" classes, the JTree calls the toString method on the Object in 
the cell and renders it in a left-aligned label

public class MyTableModel extends AbstractTableModel
{
  public Class getColumnClass ( int col )
  {
    return 
       getValueAt ( 0, col ).getClass();
  }
. . .
}



Editing Table Contents

If you want the user to be able to edit a cell, you must override the 
model's isEditable and setValueAt methods

The JTree will choose a cell editor class in a similar fashion to how 
it chooses a renderer:

Any editor explicitly set on a column

An editor based on the getColumnClass override

A String editor

The standard cell editors return a String -- you must convert the 
entered string to the correct type for the field -- if the value is invalid, 
you should not change the model



Enabling Editing

You can allow or disallow editing in any individual cell in the model

Here we allow editing of all cells

public class MyTableModel extends AbstractTableModel
{
. . .

  public boolean isCellEditable ( int row, int col )
  {
    return true;
  }
}



Changing a Cell's Value

public void setValueAt ( Object o, int row, int col )
{
  Run run = (Run)ivRunList.elementAt ( row );
  switch ( col )
  {
. . .

case 2:     // user edited in the distance column
    try
    {

     double d = Double.parseDouble ( (String)o );
    run.setDistance ( d );

    }
    catch ( NumberFormatException e )
    {

    System.out.println ( "Bad number entered" );
    }
    break;

    }
}



Summary

The JTable component makes it easy to display columnar data

You can create a table model in several ways

When the user manipulates a table component, it generates 
events to which your program can respond


