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Purpose of This Document  

Welcome to the JIDE GridsΣ ǘƘŜ W¢ŀōƭŜ ŜȄǘŜƴǎƛƻƴ ǇǊƻŘǳŎǘ ƛƴ WL59 {ƻŦǘǿŀǊŜΩǎ ǇǊƻŘǳŎǘ ƭƛƴŜΦ  

This document is for developers who want to develop applications using JIDE Grids .  

What is JIDE Grids 

Believe it or not, JTable is probably one of the most commonly used Swing components in 
most Swing applications. 

Many people complained about the design of JTable. Every design has its pros and cons - so 
does JTable. People have so many various kinds of requiremŜƴǘǎΣ ǎƻ ƛǘΩǎ ǊŜŀƭƭȅ ƘŀǊŘ ǘƻ ŘŜǎƛƎƴ 
ǎǳŎƘ ŀ ŎƻƳǇƭŜȄ ŎƻƳǇƻƴŜƴǘ ŀǎ W¢ŀōƭŜ ǎŀǘƛǎŦȅƛƴƎ ŜǾŜǊȅōƻŘȅΩǎ ƴŜŜŘǎΦ Lƴ ƻǳǊ ƻǇƛƴƛƻƴΣ ƛǘΩǎ ƴƻǘ ǘƘŜ 
design of JTable is not good but it left out many important features that a table should have by 
default. Good news is JTable does leave many extension points so that you can enhance it to 
meet your needs. So as long as we keep improving it, it will get better and better - JIDE Grids is 
one step toward this goal. All components in JIDE Grids are related to JTable and are fully 
compatible with JTable.  

In addition to JTable related features, we also included many features related to JList and 
JTree. 

Packages 

The table below lists the packages in the JIDE Grids product.  

Packages Description 

com.jidesoft.grid All the JTable related components are in this package, 
including PropertyTable, SortableTable, CellSpanTable, 
CellStyleTable, TreeTable, HierarchicalTable, 
SortableTableModel, and FilterableTableModel etc. 

com.jidesoft.converter1 Converters that can convert from String to Object and from 
Object to String. 

com.jidesoft.comparator2 Comparators 

com.jidesoft.grouper3 ObjectGroupers that can group many values into one group 

                                                           

1
 This package is moved to jide-common.jar as other products also need converters.  

2
 This package is moved to jide-common.jar as other products also need comparators.  
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to reduce the number of distinct values. 

com.jidesoft.combobox ComboBox enhancement, such as DateExComboBox and 
ColorExComboBox, etc. It is also possible to create your 
own ComboBox 

com.jidesoft.list SortableListModel, FilterableListModel and other classes 
related to JList 

com.jidesoft.tree SortableTreeModel, FilterableTreeModel and other classes 
related to JTree 

com.jidesoft.filter Filter related classes 

com.jidesoft.lucene Filter related classes using Lucene 

Class Hierarchy of All the JIDE Tables 

.ŜŦƻǊŜ ǿŜ ŘƛǎŎǳǎǎ ŜŀŎƘ ǘŀōƭŜ ŎƻƳǇƻƴŜƴǘ ƛƴ ŘŜǘŀƛƭΣ ƛǘΩŘ ōŜ ōŜǘǘŜǊ ǘƻ ƎƛǾŜ ȅƻǳ ŀƴ ƻǾŜǊǾƛŜǿ ƻŦ 
them. See below for a class hierarchy of all the table components we have in JIDE Grids. 

 

Figure 1 Class Hierarchy of Tables in JIDE Grids 

As you can see, JideTable extends directly JTable since JideTable provides the features that 
are supposed to be in JTable. Those features include nested table column header, table/row/cell 
validation support, and automatic changing row height. 

ContextSensitiveTable provides way to configure different cell renderers and cell editors for 
each cell. Then it comes the NavigableTable which provides a way to define how the navigation 

                                                                                                                                                                             

3
 This package is moved to jide-common.jar as other products also need groupers.  
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keys work in a table. Then it comes to CellStyleTable and CellSpanTable which provide two 
commonly used features as the names indicated. Next is CategorizedTable. We will not cover 
this table at all in this developer guide. The reason is we are not ready to expose it as public API 
yet. Simply speaking, it provides access to the expand/collapse icon since both tree table and 
hierarchical table need it.  

After CategorizedTableΣ ƛǘΩǎ SortableTable which supports multiple column sorting.  

¢ƛƭƭ ƴƻǿΣ ƛǘΩǎ ǎǘƛƭƭ ƻƴŜ ƭƛƴŜ ƻŦ ƘƛŜǊŀǊŎƘȅΦ After SortableTable, it divides into two types of 
distinct tables. Each of them has its own special usage. One is TreeTable. PropertyTable is 
actually a special use case of TreeTable. GroupTable is also a TreeTable. The other kind of table is 
HierarchicalTable which is quite a unique table that is different from all other tables.   

Generically speaking, you should make you table extending one of the last five tables 
(SortableTable, HierarchicalTable, TreeTable, GroupTable or PropertyTable) in the class 
hierarchy tree which are marked in a blue rectangle. However nothing prevents you from using 
any other tables as long as you know exactly what features each table provides. 

JideTable 

[ŜǘΩǎ ǎǘŀǊǘ ǿƛǘƘ JideTable which is the base class of all table classes in JIDE Grids. JideTable is 
an extended version of JTable. The additional features we added are: 

First, we enhanced CellEditorListener support. You can add a JideCellEditorListener to 
JideTable. JideCellEditorListener extends CellEditorListener which is a Swing interface and adds 
several methods. They are 

editingStarting(ChangeEvent) 

editingStopping(ChangeEvent) 

editingStopped(ChangeEvent)  

With these three methods, you can now do things like preventing cell from starting edit or 
preventing cell from stopping edit. 

The second feature is to support Validator4. You can add a Validator to JideTable. The 
validating() method in Validator will be called before cell stops editing. If the validation failed, 
the cell editor won't be removed. Please refer to Table Validation section for more information. 

The third feature added to JideTable is the support of the listener for row height changes 
when rows have various heights. You can add a listener by calling getRowHeights(). 

                                                           

4
 Validator and related classes are in package com.jidesoft.validation of jide-common.jar. Right now it is 

only used in JideTable. However this is part of an infrastructure we will build that will cover all other 

components which need validation. 
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addRowHeightChangeListener(listener) A RowHeightChangeEvent will be fired whenever 
setRowHeight(int row, int rowHeight) is called. 

The fourth feature is the rowAutoResizes feature. By default, JTable's row height is 
determined explicitly. It wouldn't consider the cell content preferred height. There is a problem 
here if a cell renderer can support multiple lines. So we added a new attribute called 
rowAutoResizes. By default, it's false which is exactly the same behavior as JTable. If you set to 
true, the table row will resize automatically when cell renderer's preferred height changes. 
Please note there is a performance hit if you turned it on as it has to check all cells to find out 
the preferred row height. So only use it when it's really necessary. 

The fifth feature is what we called nested table column. See a picture below which shows a 
nested table header on Windows 7. 

 

Figure 2 Nested table columns 

Here is the code to create such a nested table column. 

        // create nested table columns 

        TableColumnModel cm = table.getColumnModel(); 

        TableColumnGroup first = new TableColumnGroup("Sum 1 - 4"); 

        first.add(cm.getColumn(0)); 

        first.add(cm.getColumn(1)); 

        first.add(cm.getColumn(2)); 

        first.add(cm.getColumn(3)); 

        TableColumnGroup second = new TableColumnGroup("Sum 5 - 9"); 

        second.add(cm.getColumn(4)); 

        second.add(cm.getColumn(5)); 

        second.add(cm.getColumn(6)); 

        second.add(cm.getColumn(7)); 

        second.add(cm.getColumn(8)); 

        TableColumnGroup all = new TableColumnGroup("Sum 1 - 9"); 

        all.add(first); 

        all.add(second); 

        NestedTableHeader header = (NestedTableHeader) table.getTableHeader(); 

        header.addColumnGroup(all); 
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The sixth feature is non-contiguous cell selection. This is probably one of the oldest bugs5 
ǘƘŀǘ ǿŜǊŜ ǊŜǇƻǊǘŜŘ ǘƻ {ǳƴ WŀǾŀ ōŀŎƪ ƛƴ мффуΦ Lƴ ŦŀŎǘΣ ƛǘΩǎ ƴƻǘ ǘƘŀǘ ŘƛŦŦƛŎǳƭǘ ǘƻ ƛƳǇƭŜƳŜƴǘ ŀ 
selection model that supports non-contiguous cell selection. We added the feature to JideTable. 
To use it, you just call table.setNonContiguousCellSelection(true). Once you turn non-contiguous 
cell selection on, you will have to use jideTable.getTableSelectionModel() to get a selection 
modŜƭ ǘƘŀǘ ƪŜŜǇǎ ǘƘŜ ǎŜƭŜŎǘƛƻƴΦ ¢ƘŜ ƻƭŘ W¢ŀōƭŜΩǎ getSelectionModel() is not used anymore in this 
case. 

 

Figure 3 NonConfiguousCellSelection 

The seventh feature is the column auto-fit  feature.  

On Windows, if you double click on the gap between table header, the column will be 
ŀǳǘƻƳŀǘƛŎŀƭƭȅ ǊŜǎƛȊŜ ǘƻ Ŧƛǘ ƛƴ ǘƘŜ ǿƛŘŜǎǘ ŎƻƴǘŜƴǘ ƛƴ ǇǊŜǾƛƻǳǎ ŎŜƭƭΦ W¢ŀōƭŜ ŘƻŜǎƴΩǘ ƘŀǾŜ ǘƘƛǎ ŦŜŀǘǳǊŜΦ 
So we added this to JideTable. You can call setColumnAutoResizable(true) to enable it. Similar to 
this feature, we also added a function to TableUtils called autoResizeAllColumns(JTable table). 
This method will automatically resize all columns to fit in the content in the cells. Good news 
about this method is that it works for all JTable, not just JideTable. 

From the screenshot below, you can see the Name column is narrow while Symbol etc. 
columns are too wide. 

 

                                                           

5
 See bug report at http://bugs.sun.com/bugdatabase/view_bug.do?bug_id=4138111.  

http://bugs.sun.com/bugdatabase/view_bug.do?bug_id=4138111
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After double click on the table header gap between the "Name" and the "Last", here is what 
you will see. Please note the width of Name column is resized automatically to fit in the 
contents of all cells in that column. 

 

 

You can also resize all columns so that all columns are resized properly. See below.  

 

The eighth feature is row resize and column resize. As you know, JTable supports column 
resize only ōȅ ŘǊŀƎƎƛƴƎ ǘƘŜ ǘŀōƭŜ ŎƻƭǳƳƴ ƘŜŀŘŜǊΦ !ƴŘ ƛǘ ŘƻŜǎƴΩǘ ǎǳǇǇƻǊǘ Ǌƻǿ ǊŜǎƛȊŜ ŀǘ ŀƭƭΦ Lǘ 
would be nice if it can support resizing at the grid line. JideTable can support it. You just need to 
call setColumnResizable(true) and setRowResizable(true) to enable column resizing and row 
resizing respectively. 

Here is how row resizing works. 

 

Here is how column resizing works. 

 

The ninth feature is a new AutoResizeMode called AUTO_RESIZE_FILL. In this mode, you 
ǿƻƴΩǘ ǎŜŜ ŀ ōƭŀƴƪ ŀǊŜŀ ƻƴ ǘƘŜ ƘŜŀŘŜǊ ŀǊŜŀ ŀǎ ǘƘŜ ǇƛŎǘǳǊŜǎ ōelow. The left picture is on 
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AUTO_RESIZE_OFF mode and the right picture is on AUTO_RESIZE_FILL mode along with 
setFillRight(true), setFillBottom(true) and setFillsViewportWithStripe(true). 

  

There are a few more small features in JideTable and we are also adding more when 
needed. All these features should probably in JTable ŀǘ ǘƘŜ ŦƛǊǎǘ ǇƭŀŎŜΦ ¢ƘŀǘΩǎ ǿƘȅ ǿŜ ŀŘŘ ǘƘŜƳ 
to JideTable so that all JIDE tables can take advantage of them.  

Validation Support in JideTable  

JideTable has built-in validation support. The support is done on three different levels ς cell, 
row and table. You should decide which level to implement your validation logic depending on 
your actual situation. Here are the details of three levels of validations. 

Cell Level Validation  

If the validation only depends on the cell value, such as if the number should be a positive 
integer, or the string must have less than 10 chars, you should implement the validation on the 
cell editor level. The JideCellEditor is an interface that has only one validate method (see below). 
All cell editors provided in JIDE Grids implement this interface.  

public interface JideCellEditor extends CellEditor { 

    ValidationResult validate(Object oldValue, Object newValue); 

} 

Depending on what validation you need to perform, you can subclass the correct cell editor 
and override this validate method to do the validation.  

public class PositiveOnlyCellEditor extends NumberCellEditor { 

    ValidationResult validate(Object oldValue, Object newValue) { 

        if(newValue instanceof Integer && ((Integer) newValue).intValue > 0) { 

             return ValidationResult.OK; 

        } 

        else { 

             return new ValidationResult(false, "The number must be positive"); 

        } 
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    } 

} 

Once you register this cell editor above on a cell (using either the old JTable way or 
CellEditorManger way we described earlier), the cell will only accept positive integers.  

tƭŜŀǎŜ ƴƻǘŜΣ ǘƘŜ ŎŜƭƭ ƭŜǾŜƭ ǾŀƭƛŘŀǘƛƻƴ Ŏŀƴ ōŜ ǳǎŜŘ ƻƴƭȅ ǿƘŜƴ ǘƘŜ ǾŀƭƛŘŀǘƛƻƴ ƭƻƎƛŎ ŘƻŜǎƴΩǘ ƴŜŜŘ 
ǘƘŜ ǾŀƭǳŜǎ ƻƴ ƻǘƘŜǊ ŎŜƭƭǎ ƻŦ ǘƘƛǎ ǘŀōƭŜΦ ²Ƙŀǘ ƛŦ ȅƻǳ Řƻ ƴŜŜŘΚ ¢ƘŀǘΩǎ ǿƘŜre you need a table level 
validation. 

Table Level Validation  

JideTable has addValidator(Validator) method to provide the validation logic on the table 
level. You can add multiple Validators to the table. Those Validators will be called for all cells 
when they stop editing. Just like Swing listener mechanism, those Validators are called in the 
opposite order of they were added (that is, the first added Validator will be called at the last). 
However different from listeners which will continue for all the listeners, if any of the Validators 
retuned neither a null nor a ValidationResult.OK, the validation process will stop right there and 
no more Validators will be called. 

The only method on the Validator interface is the validating method. See below. 

public interface Validator extends EventListener { 

    ValidationResult validating(ValidationObject vo); 

} 

This is an interface shared by other JIDE components. But in the case of JideTable, the 
ValidationObject is an instance of TableValidationObject. TableValidationObject has methods 
such as getRow and getColumn so you know which cell it is for. The 
TableValidationObject#getSource() will always be the JideTable instance.  So in case your 
validation logic needs to know the values from other cells, you have access to it in the validating 
ƳŜǘƘƻŘΦ ¢Ƙƛǎ ƛǎ ǎƻƳŜǘƘƛƴƎ ȅƻǳ ŎŀƴΩǘ Řƻ ƛŦ ȅƻǳ Řƻ ǾŀƭƛŘŀǘƛƻƴ ƻƴ ǘƘŜ ŎŜƭƭ ƭŜǾŜƭΦ 

Row Level Validation  

The last level of the validation is between the cell and the table ς the row. In fact, in the 
design of JTable, there is no row editing concept. There are events when cell stops editing, but 
no specific events are fired for the row when user finishes editing a row. However, this is very 
useful feature when user tries to edit a database record using a table where they submit and 
validate once when the row editing (representing a record) is done. In JideTable, we added the 
support for the row validation through an interface called RowValidator. All you need to do is to 
call JideTable#addRowValidator(RowValidator).  RowValidator is again an interface just like 
Validator, which has only one validating method. 
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public interface RowValidator extends EventListener {         

      ValidationResult validating(RowValidationObject vo); 

} 

RowValidator will be called when user stops editing a cell and jumps to another row or 
focuses out the table. If user is still in the same row after stopping the cell editing, RowValidator 
will not be triggered as the row editing is not done yet.  

You can add multiple RowValidators and they will be called for all rows. The 
RowValiudationObject has getRowIndex method which will tell you which row it is validating. 

ValidationResult  

No matter which level of validation it is, all the validating methods return ValidationResult. 
ValidationResult contains four fields. 

    private boolean _valid; 

    private int _failBehavior = FAIL_BEHAVIOR_REVERT; 

    private int _id; 

    private String _message; 

The first one is a boolean to indicate whether the validation passed or not. True means the 
validation is OK. If so, you usually doƴΩǘ ƴŜŜŘ ǘƻ ǿƻǊǊȅ ŀōƻǳǘ ƻǘƘŜǊ ŦƛŜƭŘǎΦ ¸ƻǳ ŎƻǳƭŘ ŜƛǘƘŜǊ 
return a predefined ValidationResult.OK or simply return null in this case. 

The second one is the failBehavior. If the valid flag is false, it means the validation failed. If 
so, you also need to tell the table what to do using this failBehavior field. There are three values 
for it. 

    /**  

     * When validation fails, reverts back to the previous valid value. 

     */  

    public final static int FAIL_BEHAVIOR_REVERT = 0; 

 

    /**  

     * When validation fails, do not stop cell editing until user enters a valid value or press 
ESCAPE to cancel the editing. 

     */  

    public final static int FAIL_BEHAVIOR_PERSIST = 1; 

 

    /**  

     * When validation fails, reset the value to null. 
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     */  

    public final static int FAIL_BEHAVIOR_RESET = 2; 

While the other two values are obvious, the only one worth noting is the 
FAIL_BEHAVIOR_PERSIST. If you return this value as the failBahavior, you will get a stack trace 
like this when you run it and make the validation fail. 

Exception in thread "AWT-EventQueue-0" 
com.jidesoft.grid.EditingNotStoppedException 

 at com.jidesoft.grid.JideTable.editingStopped(JideTable.java:597) 

 at 
javax.swing.AbstractCellEditor.fireEditingStopped(AbstractCellEditor.java:125) 

 at 
javax.swing.DefaultCellEditor$EditorDelegate.stopCellEditing(DefaultCellEditor.java:350) 

 at javax.swing.DefaultCellEditor.stopCellEditing(DefaultCellEditor.java:215) 

 at javax.swing.JTable$GenericEditor.stopCellEditing(JTable.java:5444) 

Χ 

5ƻƴΩǘ ǇŀƴƛŎ ŀǎ ǘƘƛǎ ƛǎ ŜȄǇŜŎǘed. This is probably the only place in JIDE that we use an 
exception for a non-ŜȄŎŜǇǘƛƻƴ ŎŀǎŜΦ ²Ŝ ŘƛŘƴΩǘ ŎŀǘŎƘ ƛǘ ōǳǘ ƭŜŀǾŜ ƛǘ ǘƻ ȅƻǳ Řƻ ŎŀǘŎƘ ŀƴŘ ƘŀƴŘƭŜ ƛǘΦ 
The code below is the recommended way to handle it. You can display a message box or a 
message on the status bar to tell your users what is wrong and how to correct the errors. We did 
it this way is because we want to allow you to handle all validation errors at one place, no 
matter it is cell-level, row-level or table-level validations. Internally, this exception also gives us a 
ŎƘŀƴŎŜ ǘƻ ōǊŜŀƪ ƻǳǘ ŦǊƻƳ W¢ŀōƭŜΩǎ ǎǘƻǇ ŎŜƭƭ ŜŘƛǘƛƴƎ ǇǊƻŎŜǎǎ ǎƻ ǘƘŀǘ ǘƘŜ ŎŜƭƭ ŜŘƛǘƻǊ ǿƻƴΩǘ ōŜ 
removed. 

       JTable table = new JideTable(model) { 

            @Override 

            public void editingStopped(ChangeEvent e) { 

                try { 

                    super.editingStopped(e); 

                } 

                catch (EditingNotStoppedException ex) { 

                    // ValidationResult vr = ex.getValidationResult(); 

                    // handle it 

                } 

            } 

        }; 
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The third and the last one are an integer id and a message. This is something for you to 
ŘŜŦƛƴŜ ŦƻǊ ȅƻǳǊ ŀǇǇƭƛŎŀǘƛƻƴ ŀǎ ǿŜ ŘƻƴΩǘ ǊŜŀŘ ǘƘŜ ǾŀƭǳŜǎ ŦƻǊ ǘƘŜǎŜ ǘǿƻ ŦƛŜƭŘǎ ƛƴǎƛŘŜ ƻǳǊ ŎƻŘŜ ŀǘ ŀƭƭΦ 
You can use them along with your logging system or error/warning system. Using them is 
optional. 

Undo Support in JideTable  

Swing provides UndoManager, UndoableEdit etc. classes related to the undo/redo. However 
the only component that has built-in undo support is the JTextComponent and its subclasses 
which uses AbstractDocument. JTable, JList, JTree, although they can also be edited, don't 
support undo by default.  

In this section, we will discuss how to enable the undo support in a JideTable. 

DefaultUndoableTableModel  and Abstract UndoableTab leModel  

Most likely you already had a table implemented in your application when you decide to add 
the undo support. So when we design the undo feature, we want the least change to your 
existing code. If you are using DefaultTableModel, all you need to do is to replace it with 
DefaultUndoableTableModel. If you are using an AbstractTableModel, replace it with 
AbstractUndoableTableModel. Of course you also need to use a JideTable or one of its subclass 
such as SortableTable as your table class. 

Both DefaultUndoableTableModel and AbstractUndoableTableModel implements 
TableUndoableSupport. If for whatever reason you can't use the default or the abstract 
implementation, you can also implement TableUndoableSupport interface directly and borrow 
some code from AbstractUndoableTableModel. 

JideTable provides a collection of undo related methods. They are 

    public void addUndoableEditListener(UndoableEditListener listener); 

    public void removeUndoableEditListener(UndoableEditListener listener); 

    public UndoManager getUndoManager(); 

Please note, these undo related methods won't work (returns null or does nothing) unless 
the inner table model is an instance of TableUndoableSupport. 

Keystrokes  for Undo and  Redo 

By default, there is no keystroke for the undo and redo action because we don't know what 
keystroke to you. But to enable keystrokes is very easy. 

InputMap map = 
table.getInputMap(JComponent.WHEN_ANCESTOR_OF_FOCUSED_COMPONENT); 

map.put(KeyStroke.getKeyStroke("control Z"), "undo"); 
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map.put(KeyStroke.getKeyStroke("control shift Z"), "redo"); 

Note that we use "undo" and "redo" as the action names. That's because we already 
registered both actions on JideTable's ActionMap. All you need to do is to map the keystroke to 
the action on the InputMap. 

TransferHandler  Enhancement in JideTable 

TransferHandler provides the data transfer from and to a Swing component. By default, 
JTable provides a TransferHandler that only supports copy. In the other word, you can select a 
range of cells and copy the content to the clipboard. But you can't paste the content. 

In JideTable, we created JideTableTransferHandler class which can handle both copy and 
paste. The copy and paste can be done between a JideTable and Microsoft Excel or any other 
applications. Drag and drop works too as it is using the same TransferHandler. 

The TransferHandler enhancement works with the undo feature. When you copy and paste 
causing the table model change, you can undo the change as long as you are using a 
DefaultUndoableTableModel or AbstractUndoableTableModel. 

Converter  

Before we introduce the next table ς ContextSensitiveTable, we have to cover some basic 
modules that most tables would need.  

As we all know, JTable follows MVC design pattern. The Model is the TableModel. The View 
is the JTable. There could be any type of the data in the TableModel. Unless you use custom cell 
renderers that can display data in a more fancy way, the default cell renderer only displays 
String. It means we need some kinds of conversion that converts from any types of data to 
String so that it can be displayed in the table cells. Editing table is the opposite. It needs a 
converter that converts from String to any data type. Here comes the ObjectConverter. 

Below is the interface of ObjectConverter. All converters implement this interface. 

public interface ObjectConverter { 

    /**  

     * Converts from object to String based on current locale. 

     * @param object object to be converted 

     * @return the String 

     */  

    abstract String toString(Object object, ConverterContext context); 

 

    /**  
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     * If it supports toString method. 

     * @return true if supports toString 

     */  

    abstract boolean supportToString(Object object, ConverterContext context); 

 

    /**  

     * Converts from String to an object. 

     * @param string the string 

     * @return the object converted from string 

     */  

    abstract Object fromString(String string, ConverterContext context); 

 

    /**  

     * If it supports fromString. 

     * @return true if it supports 

     */  

    abstract boolean supportFromString(String string, ConverterContext context); 

} 

 

As an example, assume you are dealing with a Rectangle object, specified as (10, 20, 100, 
200). If you represent this Rectangle as the string άмлΤ нлΤ мллΤ нллέ ǘƘŜƴ ул҈ ƻŦ ǳǎŜǊǎ ǿƛƭƭ 
probably understand it as a Rectangle with x equals 10, y equals 20, width equals 100 and height 
equals 200. However, what about the other 20% of the people? Well, they might think it is an int 
array of four numberǎΦ ¢ƘŀǘΩǎ ŦƛƴŜΦ  ¦ǎŜǊǎ Ŏŀƴ ƎŜƴŜǊŀƭƭȅ ƭŜŀǊƴ ōȅ ŜȄǇŜǊƛŜƴŎŜΥ ŀǎ ƭƻƴƎ ŀǎ ȅƻǳ ŀǊŜ 
consistent across your application, users will get used to it. What is more important is you use 
ǘƘŜ ŎƻƴǾŜǊǘŜǊ ŎƻƴǎƛǎǘŜƴǘƭȅ ŀŎǊƻǎǎ ȅƻǳǊ ǿƘƻƭŜ ŀǇǇƭƛŎŀǘƛƻƴΦ LŦ ȅƻǳ ŘŜŎƛŘŜ ǘƻ ǳǎŜ άΤέ as the 
ǎŜǇŀǊŀǘƻǊΣ Řƻ ƴƻǘ ŀƭǎƻ ǳǎŜ άΣέΦ 

¢ƘŜ ǎƛǘǳŀǘƛƻƴ ƛǎ ǎƭƛƎƘǘƭȅ ƳƻǊŜ ŎƻƳǇƭƛŎŀǘŜŘ ƛƴ ǘƘŜ ŎŀǎŜ ƻŦ /ƻƭƻǊΦ LŦ ǿŜ ŎƻƴǎƛŘŜǊ ǘƘŜ ǎǘǊƛƴƎ άлΣ 
мллΣ нллέ - if people understand the RGB view of Color then 90% of them will treat as 0 as red, 
100 as blue and 200 as green. However, since Color can also be represented in HSL color space 
(Hue, Saturation, and Lightness), some people may consider it as hue equal 0, saturation equals 
100 and lightness equals 200. Another way to represent the color is to use the HTML color name 
ǎǳŎƘ ŀǎ άІллCCCCέΦ LŦ ȅƻǳǊ ŀǇǇƭƛŎŀǘƛƻƴ ƛǎ ŀƴ ƘǘƳƭ ŜŘƛǘƻǊΣ ȅƻǳ ǇǊƻōŀōƭȅ ǎƘƻǳƭŘ ǳǎŜ ŀ ŎƻƴǾŜǊǘŜǊ ǘƻ 
ŎƻƴǾŜǊǘ ŎƻƭƻǊ ǘƻ άІллCCCCέ ƛƴǎǘŜŀŘ ƻŦ άлΣ нррΣ нррέΦ ²Ƙŀǘ ǘƘƛǎ ƳŜŀƴǎ ƛǎ ǘƘŀǘΣ ōŀǎŜŘ ƻƴ ȅƻǳǊ 
ǳǎŜǊǎΩ ōŀŎƪƎǊƻǳƴŘΣ ȅƻǳ ǎƘƻǳƭŘ ŎƻƴǎƛŘŜǊ ŀŘŘƛƴƎ ƳƻǊŜ ƘŜƭǇ ƛƴŦƻǊƳŀtion if ambiguity may arise. 

We also need to consider internationalization, since the string representation of any object 
may be different under different locales. 
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In conclusion, we need a series of converters that convert objects so that we can display 
them as string and convert them back from string. However in different applications, different 
converters are required.  

Although we have already built some converters and will add more over time, it is probably 
true that there will never be enough. Therefore, please be prepared to create your own 
converters whenever you need one. 

The list below shows all the converters that we currently provide. 

 

Figure 4 Existing converters 

If you want to add your own converters then you can create one quite easily, by 
implementing a class that extends the ObjectConverter interface (i.e. the four methods in this 
interface). Before you use it, you must register it with ObjectConverterManager, which maps 
from a Class to a converter or several converters. If you want to register several converters for 
the same object then you can use ConverterContext to differentiate them.  

There are two static methods on ObjectConverterManager that are used to register a 
converter: 

void registerConverter(Class, ObjectConverter).  
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void registerConverter(Class, ObjectConverter, ConverterContext).  

 

To help users adding their own classes that support ConverterContex, we provide an 
interface called ConverterContextSupport (all of our CellEditor and CellRenders implement this 
interface). 

²Ŝ ŘƛŘƴΩǘ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ǊŜƎƛǎǘŜǊ ǘƘŜ ŜȄƛǎǘƛƴƎ ŎƻƴǾŜǊǘŜǊǎ ǿƛǘƘ ǘƘŜ ObjectConverterManager. 
However, we do provide a method initDefaultConverter() which you can call to register the 
default converters (as shown below). In addition to converters, this will register the default 
CellEditors and CellRenderers that we have provided. If you wish to make use of this facility then 
make sure that you call the initDefaultConverter() method when your application is started. 

        ObjectConverterManager.initDefaultConverter(); 

CellEditors and CellRenderers  

The usage of CellEditor and CellRenderer is probably one of the most interesting aspects of 
the original JTable design.  

CƛǊǎǘΣ ƭŜǘΩǎ ǊŜǾƛŜǿ Ƙƻǿ JTable handles customization of cell editors and cell renderers. 

1. You can set a CellRenderer and CellEditor per column using TableColumnΩǎ 
setCellRenderer and setCellEditor methods respectively. 

2. You can set a default CellRenderer and CellEditor per data type using 
setDefaultRenderer(Class, TableCellRenderer) and setDefaultEditor(Class, 
TableCellEditor) respectively. 

3. The cell renderer or editor set in the first case has a higher priority than it in the second 
one. 

From above, you can see a JTable assumes that each column has the same type of value, 
and that each data type will use the same type of cell editor. Unfortunately, neither of these 
assumptions is true in some cases (such as PropertyTable which we will cover later). Fortunately 
enough, JTable does allow us to add extensions to meet our requirements. 

In the case of PropertyTable, each row in the value column may have different types of 
value, requiring different editors - even when the same underlying data type is being used. In 
order to support this requirement we have created two new classes: CellEditorManager and 
CellRendererManager, using an approach similar to the ObjectConverterManager. 

If we first consider the CellEditorManager, this allows you to register any cell editor with a 
given  data type, as defined by its class. You can also register a different cell editor to the same 
type using different contexts. Different from CellRendererManager, CellEditorManager takes 
CellEditorFactory to make sure an unique cell editor is used for each cell editing. 
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public static void registerEditor(Class clazz, CellEditorFactory editorFactory, 
EditorContext context) 

public static void registerEditor(Class clazz, CellEditorFactory editorFactory) 

 As an example, the String class is generally associated with a StringCellEditor. However, if 
the String is actually a font name then we associate it with a FontNameCellEditor in the context 
of FontNameCellEditor.CONTEXT. If you still remember the definition of Property, you will recall 
that the Property class has a field called EditorContext. This means that if you set the 
EditorContext of a Property to FontNameEditor.CONTEXT then a FontNameCellEditor will be 
used to edit cells of that type. 

        registerEditor(String.class, new CellEditorFactory() { 

            public CellEditor create() { 

                return new StringCellEditor(); 

            } 

        }); 

        registerEditor(String.class, new CellEditorFactory() { 

            public CellEditor create() { 

                return new FontNameCellEditor(); 

            } 

        }, FontNameCellEditor.CONTEXT); 

The Renderer framework works in a virtually identical manner to the Editor framework.  

Both CellRendererManager and CellEditorManager have a method to initialize default 
editors or renderers, called initDefaultRenderer() and initDefaultEditor(), respectively. Please 
note that these methods are not called automatically (except in our demo code). This means 
that if you want to use our default editors and renderers then you must make sure to initialize 
them yourself before you can use the related classes.  
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Figure 5 Existing CellEditors and their hierarchy 

Here is the code to register default editors and renderers. 

        CellEditorManager.initDefaultEditor(); 

        CellRendererManager.initDefaultRenderer(); 

In fact, in JIDE Grids, not just ProperyTable uses CellEditorManager and 
CellRendererManager. ContextSensitiveTable is the table class that starts to use it. If you 
ǊŜƳŜƳōŜǊ ǘƘŜ ǘŀōƭŜ ƘƛŜǊŀǊŎƘȅ ŀǘ ǘƘŜ ά/ƭŀǎǎ IƛŜǊŀǊŎƘȅ ƻŦ !ƭƭ ǘƘŜ ¢ŀōƭŜǎέ ǎŜŎǘƛƻƴΣ ȅƻǳ ǿƛƭƭ ǎŜŜ ŀƭƭ 
tables provided in JIDE Grids extend ContextSensitiveTable except JideTable. It means tables 
such as SortableTable, TreeTable, HierarchicalTable, CellSpan/StyleTable all can use 
CellEditor/RendererManager. 

ContextSensitiveTable uses a table model called ContextSensitiveTableModel. 
ContextSensitiveTableModel extends TableModel interface and added three more methods. See 
below. 

    /**  

     * Gets the converter context at cell (row, column). 

     *  

     * @param row 

     * @param column 

     * @return converter context 

     */  
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    ConverterContext getConverterContextAt(int row, int column); 

 

    /**  

     * Gets the editor context at cell (row, column). 

     *  

     * @param row 

     * @param column 

     * @return editor context 

     */  

    EditorContext getEditorContextAt(int row, int column); 

 

    /**  

     * Gets the type at cell (row, column). 

     *  

     * @param row 

     * @param column 

     * @return type 

     */  

    Class getCellClassAt(int row, int column); 

getCellClassAt returns the data type for a cell. If you need different cell renderer or editor 
for the same data type, returns a different EditorContext in getEditorContextAt() for those cells. 
Please note, both CellRendererManager and CellEditorManager use EditorContext to look up 
alought the name of EditorContext Ƙŀǎ άŜŘƛǘƻǊέ ƛƴ ƛǘ.  

The getConverterContextAt method can be used if you want to use the same default cell 
renderer but want to display the data differently. The converter context is used to find the 
correct ObjectConverter that can convert from a data type to/from a string so that the default 
cell renderer can display it. By using this feature, you save the effort of creating a new cell 
renderer for each data type because in most cases, a data type can be converted to a string. 

In addition, we also added setDefaultCellRenderer method to ContextSensitiveTable will 
allow you to set a cell renderer that will be used for all cells.  

[ŜǘΩǎ ǎŜŜ ŀŦǘŜǊ ǘƘƛǎ ŜƴƘŀƴŎŜƳŜƴǘΣ Ƙƻǿ ŎŜƭƭ ǊŜƴŘŜǊŜǊ Ŏŀƴ ōŜ ŎǳǎǘƻƳƛȊŜŘΦ 

1. setDefaultCellRenderer to set the same cell renderer for all cells in a table. 

2. You can still set a TableCellRenderer per column using TableColumnΩǎ setCellRenderer 
methods respectively. This is just like before. 

3. You can set your cell renderers to CellRendererManager. Then implement a table model 
that implementing ContextSensitiveTableModel. The cell renderers will be looked up 
from CellRendererManager and used. 
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a. There is a special case. If you are OK to use ContextSensitiveCellRenderer to 
display your data as string, you can return a different ConverterContext in 
ContextSensitiveTableModel. ContextSensitiveCellRenderer will use the 
ObjectConverter it finds to convert your data into string. 

4. You can still set a default CellRenderer per data type using setDefaultRenderer(Class, 
TableCellRenderer). This is again just like before. But if will only happen if either you 
called setCellRendererManagerEnabled(false) ƻǊ ȅƻǳ ŘƛŘƴΩǘ ƛƳǇƭŜƳŜƴǘ 
ContextSensitiveTableModel in your table model.  

5. The first case has a higher priority than the second one and so on. 

How about cell editor? 

1. You can still set a TableCellEditor per column using TableColumnΩǎ setCellEditor methods 
respectively. This is just like before. 

2. You can set your cell editors to CellEditorManager. Then implement a table model that 
implementing ContextSensitiveTableModel. The cell editors will be looked up from 
CellEditorManager and used. 

3. You can still set a default CellEditor per data type using setDefaultEditor(Class, 
TableCellEditor). This is again just like before. But if will only happen if either you called 
setCellEditorManagerEnabled(false) ƻǊ ȅƻǳ ŘƛŘƴΩǘ ƛƳǇƭŜƳŜƴǘ 
ContextSensitiveTableModel in your table model. 

4. The first case has a higher priority than the second one and so on. 

We prepared G26. ContextSensitiveTableDemo in the examples folder, which shows you 
how to use this feature.  

NavigableModel  and NavigableTable  

Table is very data intensive. For frequent table users (i.e. Excel users), they prefer use 
keyboard to edit the whole table without ever touching the mouse to slow them down. So it is 
very important to optimize the cell navigation for those keyboard users. 

In JTable, TAB key will navigate to the next cell, SHIFT-TAB will go to the previous cell and 
ENTER key will go to the cell of the next row. If user is editing the table, one thing we know for 
sure is if the next cell is not editable, most likely user wants to skip the cell when he/she presses 
the TAB. Or sometimes user wants to skip all the way to the next empty cell. In the other word, 
even though the next cell is editable but it is already filled with data, so no need to navigate to 
it. The actual requirement for this navigation could be more complex than the two simple 
ŜȄŀƳǇƭŜǎΦ ¢ƘŀǘΩǎ ǘƘŜ ǊŜŀǎƻƴ ǿŜ ŘŜŎƛŘŜ ǘƻ ƛƴǘǊƻŘǳŎŜ NavigableModel to allow you to customize 
the navigation behavior. 

See below for the interface of NavigableModel. If you read SpanModel and StyleModel, you 
ǿƛƭƭ ŦƛƴŘ ǘƘƛǎ ƛƴǘŜǊŦŀŎŜ ƛǎ ŦŀƳƛƭƛŀǊΦ Lƴ ŦŀŎǘΣ ƛǘΩǎ ƴƻǘ Ƨǳǎǘ ǘƘŜ ƛƴǘŜǊŦŀŎŜ ƛǎ ǎƛƳƛƭŀǊΣ ǎƻ ƛǎ ǘƘŜ ǳǎŀƎŜΦ 

public interface NavigableModel { 
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    /**  

     * Returns if the cell at the given coordinates can be navigated or 

     * not. 

     *  

     * @param rowIndex    The row index 

     * @param columnIndex The column index 

     * @return <code>true</code> if navigable, <code>false</code> otherwise 

     */  

    boolean isNavigableAt(int rowIndex, int columnIndex); 

 

    /**  

     * Checks if the navigation is on. If off, {@link #isNavigableAt(int,int)} 

     * should always return <code>true</code> for valid indexes. 

     *  

     * @return <code>true</code> if on, <code>false</code> otherwise 

     */  

    boolean isNavigationOn(); 

 

} 

You can implement this NavigableModel on any table model. You will implement the 
isNavigableAt method to decide if this cell is navigable when user presses TAB, SHIFT-TAB or 
ENTER key. 

We also create NavigableTable class to use NavigableModelΦ IƻǿŜǾŜǊ ȅƻǳ ŘƻƴΩǘ ƘŀǾŜ ǘƻ ǳǎŜ 
it explicitly as most other JIDE tables such as SortableTable, PropertyTable, and TreeTable 
extend it. 

Customize the navigation keys  

We mentioned TAB, SHIFT-TAB or ENTER keys as the default navigation keys. In fact, JTable 
also supports all the arrow keys such as LEFT, RIGHT, UP, DOWN, PGUP, PGDN, HOME and END. 
By default, those keys will obey use NavigableModel. If you want some of the keys to use 
NavigableModel, you can override this method to do it. Just return true if you want to treat 
them as navigable keys. 

protected boolean isNavigationKey(KeyStroke ks) 
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CellSpanTable 

The next table is the CellSpanTable which one cell can span several rows or columns or both. 
To know what it is, we need to understand CellSpan first. 

CellSpan defines how a cell spanning across several rows or/and columns. CellSpan has four 
fields. They are row, column, rowSpan, columnSpan. All are int type. The (row, column) is 
actually the anchor cell of the cell span. rowSpan tells how many rows the cell will span. 
columnSpan ǘŜƭƭǎ Ƙƻǿ Ƴŀƴȅ ŎƻƭǳƳƴǎ ǘƘŜ ŎŜƭƭ ǿƛƭƭ ǎǇŀƴΦ ¸ƻǳ Ŏŀƴ ǾƛŜǿ ǘƘŜƳ ŀǎ wŜŎǘŀƴƎƭŜΩǎ ȅΣ ȄΣ 
height and width respectively.  

[ŜǘΩǎ ǳǎŜ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǘŀōƭŜ ŀǎ ŀƴ ŜȄŀƳǇƭŜΦ ¢ƘŜ ŎŜƭƭ ƳŀǊƪŜŘ ŀǎ ƭƛƎƘǘ ƎǊŜŜƴ ƛǎ ŀ ŎŜƭƭ ǎǇŀƴΦ ¢ƘŜ 
cell span is defined as row = 1, column = 1, rowSpan = 2, and columnSpan = 3. 

(0, 0) (0, 1) (0, 2) (0, 3) 

(1, 0) 
CellSpan (1, 1, 2, 3) 

(2, 0) 

(3, 0) (3, 1) (3, 2) (3, 3) 

Now you know how to define a cell span. But how to pass the cell span information to table 
so that it knows how to paint the cells correctly? Instead of introducing a whole separate model, 
we decided to use TableModel. First we defined SpanModel as an interface and then 
SpanTableModel which combines SpanModel and SpanTableModel together. See below. 

public interface SpanModel { 

    /**  

     * Gets the cell span at the specified row and column. 

     * @param rowIndex 

     * @param columnIndex 

     * @return CellSpan object. 

     */  

    CellSpan getCellSpanAt(int rowIndex, int columnIndex); 

 

    /**  

     * Checks if the span is on. There are two meanings if it returns false. 

     * It could be getCellSpanAt() return a valid value but   

     * It could also be the span model is empty which means getCellSpanAt() always 
return null. 

     * @return true if span is on. Otherwise false. 

     */  

    boolean isCellSpanOn(); 

} 

 

/**  
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 * <code>SpanTableModel</code> interface combines <code>TableModel</code> and 
<code>SpanModel</code>. 

 */  

public interface SpanTableModel extends TableModel, SpanModel { 

} 

When you define your table model which you have to do it anyway, you can define what 
SpanModel ƛǎΦ [ŜǘΩǎ ǎŜŜ ǎƻƳŜ ǊŜŀƭ ŜȄŀƳǇƭŜǎΦ 

This is a table with every third row spanning across the whole table width. The code to do it 
is very simple at the getCellSpanAt(rowIndex, columnIndex) method. Every third row translated 
to if( rowIndex % 3 == 0). So if rowIndex can be divided by 3, returns a cell span that anchor cell 
is at the first cell in that row and columnSpan is column count. 

 

Figure 6 CellSpanTable 

    class SpanTableTableModel extends AbstractSpanTableModel { 

        public int getRowCount() { 

            return 10000; 

        } 

 

        public int getColumnCount() { 

            return 9; 

        } 

 

        public boolean isCellEditable(int rowIndex, int columnIndex) { 
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            return false; 

        } 

 

        public Object getValueAt(int rowIndex, int columnIndex) { 

            return "" + rowIndex + "," + columnIndex; 

        } 

 

        public CellSpan getCellSpanAt(int rowIndex, int columnIndex) { 

            if (rowIndex % 3 == 0 ) { 

                return new CellSpan(rowIndex, 0, 1, getColumnCount()); 

            } 

            return null; 

        } 

 

        public boolean isCellSpanOn() { 

            return true; 

        }  

    } 

Here is another more complex example. You can read the code to figure out how it works. 

 

Figure 7 CellSpanTable 

    class SpanTableTableModel extends AbstractSpanTableModel { 

        public int getRowCount() { 
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            return 10000; 

        } 

 

        public int getColumnCount() { 

            return 9; 

        } 

 

        public boolean isCellEditable(int rowIndex, int columnIndex) { 

            return false; 

        } 

 

        public Object getValueAt(int rowIndex, int columnIndex) { 

            return "" + rowIndex + "," + columnIndex; 

        } 

 

        public CellSpan getCellSpanAt(int rowIndex, int columnIndex) { 

            if ((rowIndex % 3) != 2 && (columnIndex % 3) != 2) { 

                return new CellSpan(rowIndex  - rowIndex % 3, columnIndex - columnIndex % 
3, 2, 2); 

            } 

            return super.getCellSpanAt(rowIndex, columnIndex); 

        } 

 

        public boolean isCellSpanOn() { 

            return true; 

        } 

    } 

You probably already noticed we used AbstractSpanTableModel in the examples above 
ǿƘƛŎƘ ǿŜ ƘŀǾŜƴΩǘ ƛƴǘǊƻŘǳŎŜŘΦ AbstractSpanTableModel extends AbstractTableModel and 
implements SpanTableModel and provides default implementation onto the two methods 
defined in SpanModel. Please note, it returns false in isCellSpanOn() which means if you want to 
see cell span, you have to override it and return true. The reason we did is because there are 
other table components that extends CellSpanTableΦ ²Ŝ ŘƻƴΩǘ ǿŀƴǘ ŎŜƭƭ ǎǇŀƴ ƛǎ ǘǳǊƴŜŘ ƻƴ ōȅ 
mistake. 

AbstractSpanTableModel also provides support for SpanModelListener and 
SpanModelEvent.  

abstract public class AbstractSpanTableModel extends AbstractTableModel implements 
SpanTableModel { 
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    public CellSpan getCellSpanAt(int rowIndex, int columnIndex) { 

        return null; 

    } 

 

    public boolean isCellSpanOn() { 

        return false; 

    } 

    ΦΧΦ 

}  

There is another table model called DefaultSpanTableModel. It extends DefaultTableModel 
and implements SpanTableModel. In this model, you get additional methods such as 
addCellSpan, removeCellSpan. 

Once we understand the SpanTableModel and different subclasses, CellSpanTable is very 
ǎƛƳǇƭŜ ǘƻ ǳǎŜΦ ¢ƘŜǊŜ ƛǎ ƴƻ ŀŘŘƛǘƛƻƴŀƭ ƳŜǘƘƻŘ ƻƴ ƛǘ ŜȄŎŜǇǘ ǘƘǊŜŜ ƳŜǘƘƻŘǎ ǎǘŀǊǘƛƴƎ ǿƛǘƘ άƻǊƎƛƴŀƭέΦ 
They are originalRowAtPoint, originalColumnAtPoint and originalGetCellRect. They are handy 
when you need to get the old cell rectangle, row and column without considering the cell spans 
ōǳǘ ƛƴ Ƴƻǎǘ ŎŀǎŜǎ ȅƻǳ ǿƻƴΩǘ ƴŜŜŘ ǘƘŜƳΦ 

In general, CellSpanTable is very fast. In the example above, we have 10000 rows in the 
ǘŀōƭŜ ŀƴŘ ŦŀƛǊƭȅ ŎƻƳǇƭŜȄ ŎŜƭƭ ǎǇŀƴǎΣ ǿŜ ŎƻǳƭŘƴΩǘ ŜǾŜƴ ƴƻǘƛŎŜ ŀƴȅ ŘƛŦŦŜǊŜƴŎŜ ǿƘŜƴ ǎŎǊƻƭƭƛƴƎ ǳǇ 
ŀƴŘ Řƻǿƴ ǉǳƛŎƪƭȅΦ  IƻǿŜǾŜǊ ǎƛƴŎŜ ƛǘΩǎ ǳǎŜǊΩǎ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ǘƻ ƛƳǇƭŜƳŜƴǘ getCellSpanAt() 
method, how complex this method is does affect the speed of CellSpanTable. So when you 
implement this method, please make sure you optimize it as much as you can. We suggest you 
to use the same CellSpan instance over and over again6 so that it will increase the memory 
usage in a short period of time (although it will be garbage collected later). The other 
performance tuning technique you can use in this case is to cache the cell span if the cell span is 
very difficult to calculate. Of course then you have to deal invalidating the cache when table 
data changes.  

Since WŀǾŀ ŘƻŜǎƴΩǘ ǎǳǇǇƻǊǘ ƳǳƭǘƛǇƭŜ ƛƴƘŜǊŜƴǘΣ ǿŜ ƘŀǾŜ ǘƻ Ǉǳǘ CellSpanTable at a lower level. 
Most table components in JIDE Grids are actually CellSpanTable such as TreeTable, 
PropertyTable, HierarchicalTable, SortableTable etc. There is one reason why we added 
isCellSpanOn() method to SpanModel. If your table model is not an instance SpanModel or it is 
but isCellStyleOn() returns false, there is no performance hit at all even if your table extends 
CellSpanTable. 

                                                           

6
 Please note, wŜ ŘƛŘƴΩǘ ǳǎŜ ǘƘŜ ǎŀƳŜ CellSpan instance in the two examples above as it will make the 

code a little harder to read. IƻǿŜǾŜǊ ŦƻǊ ȅƻǳ ƛǘΩǎ ǾŜǊȅ ǎƛƳǇƭŜ ǘƻ ŎƘŀƴƎŜ ƛǘ ǘƻ ǊŜǳǎŜ ǘƘŜ ǎŀƳŜ ƛƴǎǘŀƴŎŜΦ !ƭƭ 

you need is to create a field of type CellSpan and set different row, column, rowSpan and columnSpan 

value on it and return the same thing. If there is no cell span, still return null. 
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Figure 8 Corrupted Cell Span Display 

One of the common mistakes when defining a span table model is the span definition 
inconsistence. The span definition inconsistence refers to a definition error in getCellSpanAt 
method when the cells in the same cell span return different CellSpans. The result is the display 
conrruption as shown on the screenshot above. The display conrruption is intermitten and the 
result may not be the same all the time, which make it hard to identify. The best way to detect 
this error is to use a static verifyCellSpan method on CellSpanTable. If there are errors, this 
method will print out something like below. 

Cell at (0, 1) has a different cell span from that of the anchor cell (0, 0) 

 (0, 0)-> CellSpan(0, 0, 2, 2) 

 (0, 1)-> CellSpan(0, 1, 1, 1) 

Cell at (1, 0) has a different cell span from that of the anchor cell (0, 0) 

 (0, 0)-> CellSpan(0, 0, 2, 2) 

 (1, 0)-> CellSpan(1, 0, 1, 1) 

Cell at (1, 1) has a different cell span from that of the anchor cell (0, 0) 

 (0, 0)-> CellSpan(0, 0, 2, 2) 

 (1, 1)-> CellSpan(1, 1, 1, 1) 

... 

The message above simply tells you that the cell span at (0, 1), (1, 0) and (1, 1) should all be 
the same which should be CellSpan(0, 0, 2, 2). 

CellStyleTable  

What is cell style? Usually all the cells in the same table has the same color, same font, same 
alignment (at least in the same column). However there are many cases we want to have 
different styles on each cell to highlight certain cells or archive the strips effect. In a regular 
JTable, we usually use cell renderers to do it. You will end up with creating several cell renderers 
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to do various cell styles. CellStyleTable provides a better and easier way to archive this and 
more.  

Cell styles include the foreground, the background, the font, the alignments (horizontal and 
vertical), the border, the icon, etc. If you think there are other styles that should be added, just 
ƭŜǘ ǳǎ ƪƴƻǿΦ LǘΩǎ ǾŜǊȅ ǎƛƳǇƭŜ ǘƻ ƛƴǘǊƻŘǳŎŜ ƴŜǿ ǎǘȅƭŜǎΦ 

The design of CellStyleTable is almost the same as CellSpanTable. Instead of CellSpan, we got 
CellStyle class. CellStyle is just a collection of the styles we mentioned above. Then we got 
StyleModel and StyleTableModel. 

public interface StyleModel { 

    /**  

     * Gets the cell style at the specified row and column. 

     * @param rowIndex 

     * @param columnIndex 

     * @return CellStyle object. 

     */  

    CellStyle getCellStyleAt(int rowIndex, int columnIndex); 

 

    /**  

     * Checks if the style is on. There are two meanings if it returns false. It could be 

     * getCellStyleAt() return a valid value but it could also be the style model is empty 
which 

     * means getCellStyleAt() always return null. 

     * @return true if style is on. Otherwise false. 

     */  

    boolean isCellStyleOn(); 

} 

/**  

 * <code>StyleTableModel</code> interface combines <code>TableModel</code> and 
<code>StyleModel</code>. 

 */  

public interface StyleTableModel extends TableModel, StyleModel { 

} 

If you read SpanTableModel section, you will see this StyleTableModel is almost a copy of it 
ŜȄŎŜǇǘ ŎƘŀƴƎƛƴƎ ŦǊƻƳ ά{Ǉŀƴέ ǘƻ ά{ǘȅƭŜέΦ ²Ŝ ƛƴǘŜƴǘƛƻƴŀƭƭȅ Řƛd it this way so that you can get 
familiar with those interfaces easily. When you implement StyleModel, all you need to do is to 
return a desired CellStyle at getCellStyleAt(int rowIndex, int columnIndex) method.  
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Available CellStyles  

There are many cell styles that can be used in various situations to make your table more 
interesting. 

Style Name Data Type 
Renderer 

Component Type 
Notes 

background Color Any Components  

foreground Color Any Components  

selectionBackground Color Any Components  

selectionForeground Color Any Components  

font Font Any Components  

fontStyle int Any Components  

icon Icon JLabel, 
AbstractButton 

 

verticalAlignment int JLabel, 
AbstractButton 
AbstractComboBox 

 

horizontalAlignment int JLabel, 
AbstractButton, 
JTextField, 
AbstractComboBox 

 

verticalTextPosition int JLabel, 
AbstractButton 

 

horizontalTextPosition int JLabel, 
AbstractButton 

 

text String JLabel, 
AbstractButton, 
JTextField 

The text style allows you to display a 
specified text instead of the actual value of 
the cell. 

toolTipText String Any JComponents  

border Border Any JComponents The border style is set to the renderer 
component 

overlayBorder Border Any Components The overlay border style is painted over the 
cell renderer, unlike the border style which 
actually sets the border 

overlayCellPainter CellPainter Any Components The overlay CellPainter is painted after the 
cell content is painted 

underlayCellPainter CellPainter Any Components The underlay CellPainter is painted before 
the cell content is painted 

Where to Define CellStyle  

There are two kinds of cell styles. One is the style depending on the data of the cell. For 
example, showing red background if the value is negative, displaying an up or down icon if the 
data (representing stock price change maybe) is positive or negative. The other case is the style 
that is not depending on the data. For example, the row stripes, the column strips etc. 

For the first case, you should define StyleModel on the table model and return CellStyle from 
the getCellStyleAt method. For the second case, the best way is to define it on CellStyleTable 
using setTableStyleProvider.  

As row/column stripes is so popular, we even created RowStripeTableStyleProvider and 
ColumnStripeTableStyleProvider, you can use it simply by calling  
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CellSǘȅƭŜ¢ŀōƭŜ ǘŀōƭŜ Ґ ΧΤ 

table.setTableStyleProvider(new RowStripeTableStyleProviderόƴŜǿ /ƻƭƻǊώϐϑΧϒύΤ κκ Ǉŀǎǎ 
in the alternative colors here 

CellStyle Merging  

When there is a pipe of several table models, StyleModel can be implemented at any of the 
table models. TableStyleProvider also provides a cell style. Sometimes, the style depends on the 
actual table data. If so, you probably should implement the StyleModel on the actual table 
model level to avoid index conversion. Sometimes, the style depends on the row position in the 
view, such as alternative row stripes. In this case, you will use CellStyleTableΩǎ 
TableStyleProvider. We allow you to define CellStyle at the appropriate TableModel and we will 
merge the styles for you. When there are conflicts in the styles, we allow you to define the 
priority using CellStyle#setPriority(int). By default, if prioritys for all cell styles are the same, the 
inner model has the highest priority and TableStyleProvider on CellStyleTable has the lowest 
priority. 

SortableTable  

Comparator  

Before we introduce SortableTable, we first have to introduce the 
ObjectComparatorManager. This works in a similar manner to the ObjectConverterManager 
which we have already discussed, with the difference being that ObjectComparatorManager is a 
central place for managing comparators. Registration of comparator can be done using the 
following two methods on ObjectComparatorManager.  

public static void registerComparator(Class clazz, Comparator comparator); 

public static void unregisterComparator(Class clazz); 

 

The figure to the right shows the standard comparators that we provide. If an object type 
implements Comparable then you can use ComparableComparator. If the object can be 
compared as a string (based on the value of toString()) 
then you can use DefaultComparator. We also provide 
several comparators for existing data types such as 
NumberComparator for any Number, BooleanComparator 
for Boolean and CalendarComparator for Calendars. 
Alternatively, you can write your own comparator and register it with 
ObjectComparatorManager.  
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Sortable Table  

A SortableTable, as the name indicates, is a table that can sort on each column. Usually a 
SortableTable can only sort on one column. However this SortableTable can sort on multiple 
columns, as shown below: 

 

 

Figure 9 SortableTable under different L&F 

In a SortableTable, clicking on table column header will sort the column: the first click will 
sort ascending; the second click descending; the third click will reset the data to the original 
order. To sort on multiple columns, you just press CTRL key and hold while clicking on the other 
columns. A number is displayed in the header to indicate the rank amongst the sorted columns. 
As an example, in the screen shot above, the table is sorted ŦƛǊǎǘ ōȅ άōƻƻƭŜŀƴ ŎƻƭǳƳƴέΣ ǘƘŜƴ ōȅ 
άŘƻǳōƭŜ ŎƻƭǳƳƴέ ŀƴŘ ǘƘŜƴ ōȅ άǎǘǊƛƴƎ ŎƻƭǳƳƴέΦ 

 

Figure 10 Multiple Column Sorting 

SortableTabl eModel  

The core part of SortableTable is not the table itself but the SortableTableModel. This can 
take any standard table model and convert to a suitable table model for use by SortableTable. 
Note that we wrap up the underlying table model, which means that when you sort a column, 
the original table model is unchanged (you can always call getActualModel() to get the original 
table model).  
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As a developer , how do I use it 

LǘΩǎ ǾŜǊȅ Ŝŀǎȅ ǘƻ ǳǎŜ SortableTable in your application. Just create your table model as usual, 
but instead of setting the model to JTable, set it to SortableTable. If you have your own JTable 
class which extends JTable then you will need to change it to extend SortableTable.  

        TableModel model = new SampleTableModel(); 

        SortableTable sortableTable = new SortableTable(model); 

 

In the example above, SampleTableModel is just a normal table model. When you pass the 
model to SortableTable, SortableTable will create a SortableTableModel internally. This means 
that when you call sortableTable.getModel(), it will return you the SortableTableModel, not the 
SampleTableModel. However if you cast the table model you get to TableModelWraper and 
then call getActualModel() on the table model, the SampleTableModel will be returned. If you 
use several levels of TableModelWrappers such as FitlerableTableModel, you may want to use 
TableModelWrapperUtils#getActualTableModel(TableModel,Class) to find the inner most table 
model. 

{ƻƳŜǘƛƳŜǎΣ ȅƻǳ ƴŜŜŘ ǘƻ ƪƴƻǿ ǘƘŜ ŀŎǘǳŀƭ Ǌƻǿ ǎƛƴŎŜ ƛǘΩǎ ŘƛŦŦŜǊŜƴǘ Ǿƛǎǳŀƭƭȅ. For example, 
although the first row may appear to be selected, since the table could be sorted, this may not 
be the first row in the actual table model. Here are the two methods you need to know: 
getActualRowAt(int row) and getSortedRowAt(int row). The first one will return you the actual 
row in the actual table model by passing the row index on the screen; the second one does the 
opposite mapping. In fact, we suggest you to use TableModelWrapperUtilsΩ getActualRowAt and 
getRowAt to do the index conversion once you start to use FilterableTableModel along with 
SortableTableModel. We will cover FilterableTableModel later. In short, both 
FilterableTableModel and SortableTableModel are table model wrappers. Once there are several 
models that one wraps the other. TableModeWrapperUtils will allow you to find the row index 
at any table model level, v.s. the two methods on SortableTableModel only allows you to find 
one level at a time. 

There are several options you can use to control SortableTable. For example, 
setMultiColumnSortable(Boolean) allows you to enable/disable multiple column sort. Similarly, 
if you have better icons for showing the ascending/decending option on the table header, then 
you can call setAscendingIcon(ImageIcon) to setDescendingIcon(ImageIcon) to replace the 
standard icons. 

As has already been explained, the user can click the column header to sort a column. In 
addition you can call sortColumn() to sort a column programmatically. You can sort either by 
column index, or by column name. The interface for sorting on SortableTable is really simple. If 
you want to sort by multiple columns programmatically, you will have to use 
SortableTableModel to do it. This provides more methods will allow you to sort several columns 
or even un-sort a sorted column. 
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How to Compare  

¸ƻǳ Ƴŀȅ ǘƘƛƴƪ ǿŜ ǳǎŜ /ƻƳǇŀǊŀǘƻǊ ŀƭƭ ǘƘŜ ǘƛƳŜ ǘƻ ŎƻƳǇŀǊŜ ǘǿƻ ǾŀƭǳŜǎΦ IƻǿŜǾŜǊ ǘƘŀǘΩǎ ƴƻǘ 
the case by default. The actual comparison is done in this method of SortableTableModel. 

protected int compare(Object o1, Object o2, int column) 

We wƛƭƭ ŦƛǊǎǘ ǘƻ ǎŜŜ ƛŦ ǘƘŜ ǘǿƻ ƻōƧŜŎǘǎ ŀǊŜ {ǘǊƛƴƎΦ LŦ ȅŜǎΣ ǿŜ ǳǎŜ {ǘǊƛƴƎΩǎ compareToIgnoreCase 
method to compare. Then we will see if the two objects are Comparable. If yes and they are 
type compatible, we will use either o1.compareTo(o2) or o2.compareTo(o1) to compare the two 
values. compareToόΧύ is the method on Comparable interface. If none of the above is true, we 
will finally use Comparator to compare. Comparator is looked up from 
ObjectComparatorManager using the type returned getColumnClass as the primary key and the 
context returned from getComparatorContext as the second key. The main reason we did it this 
way is because we found people always forgot to override getColumnClass() method then 
complained to us why sorting is not working as expected. By using compareTo method, it will 
work in most cases without depending on getColumnClass(). Saying that, there are cases you 
have to use Comparator because, for example, you provide some customized compare logic in 
it. If so, you can call SortableTableModelΩǎ setAlwaysUseComparators(true) so that we will 
always use Comparator to compare without even checking if the objects are Comparable. 

The performance of SortableTableModel  

We tried to optimize the performance of SortableTableModel. The basic strategy is if the 
table is completely unsort, we will sort the whole table model which could be slow if the table is 
huge. If the table is sorted already and a new row is added/deleted/updated, we will do 
incremental sorting. For example, insert the new row to the correct position directly.  

As we have no idea of what the data might look like, we have to use a generic sorting 
ŀƭƎƻǊƛǘƘƳΦ Lƴ ƻǳǊ ŎŀǎŜΣ ǿŜ ǳǎŜŘ ǎƘǳǘǘƭŜ ǎƻǊǘΦ LǘΩǎ ŀ ǾŜǊȅ Ŧŀǎǘ ŀƭƎƻǊƛǘƘƳ ŎƻƳǇŀǊƛƴƎ ǘƻ ƻǘƘŜǊǎΦ 
However depending on how large the table model is, it could potentially take a long time on a 
large table model. In the actual use cases, user knows very well about the data. So they could 
develop a sorting algorithm that is customized to the particular data.  

When the table is sorted, a new row is added or deleted or some values are updated in the 
ǳƴŘŜǊƭȅƛƴƎ ǘŀōƭŜ ƳƻŘŜƭΣ ǿŜ ǿƻƴΩǘ ǊŜǎƻǊǘ ǘƘŜ ǿƘƻƭŜ ǘŀōƭŜ ŀƎŀƛƴΦ ²Ŝ ǿƛƭƭ ƭƛǎǘŜƴ ǘƻ ǘƘŜ ǘŀōƭŜ ƳƻŘŜƭ 
event from underlying table model and do incremental sort. Binary search is used by default as 
the table is sorted already. In this case, as user of SortableTableModel, you need to fire the 
exact table model event to tell SortableTableModel what happened in underlying table model. If 
you use DefaultTableModel, all those are done automatically. If you implement your own 
underlying table model basing on AbstractTableModel, you need to fire the table model event. 
You can refer to the source code of DefaultTableModel to figure out what event to fire. If an 
incorrect event is fired, the sorting result will be unpredictable.  

Generic speaking, in our testing environment, the performance of SortableTableModel is 
good enough. You can try in using LargeSortableTableDemo we included in our examples. 
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However if you have an even better algorithm or as I said you know your data very well so that 
you can play some tricks to make sorting faster, we allow you to do so. 

First, you need to extend SortableTableModel. There are three methods you need to know 
in order to plug in your own algorithm. They are 

protected void sort(int from[], int to[], int low, int high); 

protected int search(int[] indexes, int row); 

protected int compare(int row1, int row2); 

When the table model is completely unsorted, sort() will be used to sort the whole table 
model. If the table is sorted already, search() will be called to find out where a new row to be 
added or an existing row to be deleted. So method sort can be overwritten if you want to use 
your own sort algorithm. Method search can be overwritten if you want to use your own search 
algorithm. 

In either sort() or search(), if you want to compare two rows, using the compare() method. 
¦ǎǳŀƭƭȅ ȅƻǳ ŘƻƴΩǘ ƴŜŜŘ ǘƻ ƻǾŜǊǿǊƛǘŜ ƛǘΦ ¢ƻ ƳŀƪŜ ƛǘ ŜŀǎƛŜǊ ǘƻ ǳƴŘŜǊǎǘŀƴŘΣ ƘŜǊŜ ƛǎ ǘƘŜ ǎƻǳǊŎŜ ŎƻŘŜ 
we used to do the search and sort for your reference. 

Search algorithm: 

    protected int search(int[] indexes, int row) { 

        return binarySearch(indexes, row); 

    } 

 

    private int binarySearch(int[] indexes, int row) { 

        // use binary search to find the place to insert 

        int low = 0; 

        int high = indexes.length - 1; 

        int returnRow = high; 

 

        boolean found = false; 

        while (low <= high) { 

            int mid = (low + high) >> 1; 

            int result = compare(indexes[mid], row); 

            if (result < 0) 

                low = mid + 1; 

            else if (result > 0) 

                high = mid - 1; 

            else { 

                returnRow = mid; // key found 

                found = true; 

                break; 
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            } 

        } 

        if (!found) { 

            returnRow = low; 

        } 

        return returnRow; 

    } 

 

Sort algorithm: 

    protected void sort(int from[], int to[], int low, int high) { 

        shuttlesort(from, to, low, high); 

    } 

 

    private void shuttlesort(int from[], int to[], int low, int high) { 

        if (high - low < 2) 

            return; 

 

        int middle = (low + high) / 2; 

        shuttlesort(to, from, low, middle); 

        shuttlesort(to, from, middle, high); 

 

        int p = low; 

        int q = middle; 

 

        if (high - low >= 4 && compare(from[middle - 1], from[middle]) <= 0) { 

            for (int i = low; i < high; i++) 

                to[i] = from[i]; 

            return; 

        } 

 

        for (int i = low; i < high; i++) { 

            if (q >= high || (p < middle && compare(from[p], from[q]) <= 0)) 

                to[i] = from[p++]; 

            else 

                to[i] = from[q++]; 

        } 
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    }     

Filter and FilterableTableModel  

Table is used to display data. Sometimes users are only interested in some important rows, 
so they would like to filter other rows away. This is why we need a component which can do 
filter on the table model. 

Filter is an interface which is used to filter data. The main method is isValueFiltered(Object 
value). If a value should be filtered, this method should return true. Otherwise, returns false. It 
also defined other methods such as setters and getters for name, enabled as well as methods to 
add/remove FilterListener. AbstractFilter is the default implement of Filter interface. It 
implements most of the methods in Filter except isValueFiltered(). Subclasses should implement 
this method to do the right filtering. 

There is no class called FilterTable because the filtering happens on the table model portion. 
There is no code need to be added to the table portion to do the filtering. There is a 
FilterableTableModelΦ LǘΩǎ ŀƭǎƻ ŀ ǘŀōƭŜ ƳƻŘŜƭ ǿǊŀǇǇŜǊ Ƨǳǎǘ ƭƛƪŜ SortableTableModel. 
FilterableTableModel allows you to add filter for each column or to the whole table. It will use 
those Filter and call isValueFiltered() to decide which value to be filtered.  

In most cases, you can use Filter interface or AbstractFilter as the filters. But if the filter logic 
depends on the row index and column index, you may need to use TableFilter or 
AbstractTableFilter. TableFilter has getRowIndex and getColumnIndex methods which you can 
use to get the row and column index. 

AutoFilterTableHeader  

 

Figure 11 AutoFilterTableHeader 
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AutoFilterTableHeader implements auto-filter feature on the table header. Each column 
header has a combobox-like control to allow user selecting certain value(s) to be filtered from 
the list. The list contains the possible values for that column as well as other customized items. 
Each item represents a Filter class that will be added to FilterableTableModel when selected. 

Since JIDE 3.0 release, we redesigned the AutoFilterTableHeader so that it will only show the 
filter drop down button when the mouse is over the column. It means by default, 
AutoFilterTableHeader will look just like a regular JTableHeader.  

AutoFilterTableHeader works with any FilterableTableModel. If the table passed to the 
constructor of AutoFilterTableHeader already defined a FilterableTableModel, it will use that 
FilterableTableModel. Otherwise, it will create a new FilterableTableModel, wrapping the 
current table's table model and reset the table's table model to the newly created 
FilterableTableModel. 

!ƳƻƴƎ ǘƘŜ ŘǊƻǇ Řƻǿƴ ƭƛǎǘΣ ǘƘŜǊŜ ƛǎ ŀ ά/ǳǎǘƻƳΧέ ŜƴǘǊȅΦ LŦ ȅƻǳ ŎƭƛŎƪ ƻƴ ƛǘΣ ƛǘ ǿƛƭƭ ōǊƛƴƎ ǳǇ ŀ 
dialog that can define customer filters. 

 

User can choose all kinds of built-in filters from this dialog. We will cover more information 
in the CustomFilterEditor section below. 

AutoFilterTableHeader also supports multiple filter values. See below. We will use a 
CheckBoxList to allow you to select multiple values. 

 

Figure 12 Multiple Values as Filter 

There are three kinds of Filters AutoFilterTableHeader will use. They are SingleValueFilter, 
MultipleValuesFilter and DynamicTableFilter. When isAllowMultipleValues() returns false and 
user selects a value from AutoFilterTableHeader's drop down value list, SingleValueFilter will be 
created and added to that column as the filter. DynamicTableFilter could also be used in this 
case when you call AutoFilterBox#addDynamicTableFilter(DynamicTableFilter). This method call 
will add new custom filter to the header which will appear as a new item under "All" item in the 
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drop down value list. If isAllowMultipleValues() returns true, MultipleValuesFilter will be the 
only filter that is used to allow multiple values as the filter values. 

AutoFilterTableHeader also detects filters added outside AutoFilterTableHeader. For 
example, if isAllowMultipleValues returns false, you can add a SingleValueFilter to the column, 
or if isAllowMultipleValues returns true, you can add a MultipleValuesFilter. After you did it, 
AutoFilterTableHeader will automatically update the display to show a filter name or filter name 
to indicate the column has a filter. 

AutoFilterTableHeader also supports the filter indicator on the header. It can be icon only, 
filter value(s) only, or both. In the case of isAllowMultipleValues is true, we will display the 
number of values instead of the actual values as there could a lot of them. 

 

   

TableModelWrapper  

We just talked about SortableTableModel and FilterableTableModel. In fact, both 
implements TableModelWrapper interface. 

/**  

 * <code>TableModelWrapper</code> is a wrapper around table model which is 
referred 

 * as the actual table model or underlying table model. It can be used to provide a 

 * different view to the actual model. A typical use case is SortableTableModel. 

 */  

public interface TableModelWrapper { 

    /**  

     * Gets the underlying table model. 

     *  

     * @return the underlying table model. 

     */  

    TableModel getActualModel(); 

} 

On top of TableModelWrapper, we also have RowTableModelWrapper and 
ColumnTableModelWrapperΦ [ŜǘΩǎ ƭƻƻƪ ŀǘ ŀƴ ŜȄŀƳǇƭŜ ƻŦ Ƙƻǿ ǿŜ ǳǎŜ wƻǿ¢ŀōƭŜaƻŘŜƭ²ǊŀǇǇŜǊ 
to implement sorting. Instead of modifying the actual table model, we just provide a row index 
mapping. The first row after sorting is actually the 4th row in the actual model. So all we need is 
to put 3 at the first index in the mapping, and so on. 
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For FilterableTableModel, it is the same thing. We just remove the row indices that are not 
satisfy the filter condition. 

 

Since both FilterableTableModel and SortableTableModel are table model wrappers, you 
Ŏŀƴ ŎƻƴƴŜŎǘ ǘƘŜƳ ǘƻ ŦƻǊ ŀ άǇƛǇŜέΦ 

 






























































































































































