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Purpose of This Document
Welcome tothe)IDE Grids G KS W¢l 6t S SEGSyarzy LINRRdzOG Ay W

This document is for developers who want to develop applications Usidig Grids

What is JIDE Grids

Beliewe 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 andacons
does JTable. People have so many various kinds of rediseiin 4 > a2 AdGQa NBIFffe& FK
ddzOK | O2YLX SE O2YLRYSyd & WelofS aldtrafeay3a §
design of JTable is not good but it left out many important features that a table shouldolgave
default Good news is JTabibes 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 bfleE Gridis
one step toward this goal. All components JIDE Gridsire related to JTable and are fully
compatible with JTable.

In addition to JTable related featusewe also included manfeatures related to JList and
JTree.

Packages
The table below lists the packages in tHBE Gridgroduct.

Packages Description

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

com.jidesoft.converter Converters that can convert from String to Gdsjand from
Object to String.

com.jidesoft.comparatdr | Comparators

com.jidesoft.groupet ObjectGroupers that can group many values into one gr,

! This package is moved to jidemmon.jar as other products also need converters.

%This package is moved to jitemmon.jar as other products also need comparators.
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to reduce the number of distinct values.

com.jidesoft.combobox ComboBox enhancement, suchRateExComboBoyand
ColoExComboBoxetc. It is also possible tweate your
own ComboBox

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

com.jidesoft.tree SortableTreeModel, FilterableTreeModel and other clas
related to Jree

com.jidesoft.filter Filter related classes

com.jidesoft.lucene Filter related classes using Lucene

Class Hierarchy of All the JIDE Tables

SF2NB 6S RAaOdzaa SIFOK (lofS O02YLRYSyYyi
them. See below foa class hierarchy of all the table components we have in JIDE Grids.
= 'Iilg,?ﬂ Mable [jzvax swing)
- () % DideTable [com. fidessfr, grid)i
= =) T ConbextSensitiveTable [com. jidessft grid)
= (0) % MavigableTable [com. jdsssaft, grid)
= (@) T CelStyleTable (com. jidesoft, grid)
- (B) % CellSpanTable fcom. jidesaft, grid)
= (0) % CategorizedTable [conm. jidesaft grid)
= (C) T SortableTable (com. jidesoft, grid)
= (0) T TreeTable (com, jidesoft grid)
(C) % GroupTable [com. jidesaft grid)
E T PropertyTable (oo, jidesalft grid)
(C) & HierarchicalTable (com jidesoft. grid)

Figurel Class Hierarchy of Tables in JIDE Grids

As you can sedlideTablextends directlyJTablesinceJideTablgrovides the features that

are supposed tde inJTable Those features include nested table column header, table/row/cell

validation support, and automatic changing row height.

ContextSensitive Tabfgovides way to configure different cell renderers and cell editors for

each cell. Then it comeseliNavigableTablevhich provides a way to define how the navigation

% This package is moved to jidemmon.jar as otheproducts also need groupers.
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keys work in a table. Then it comes @elIStyleTableand CellSpanTablevhich provide two
commonly used features as the names indicated. NexiategorizedTabléWe will not cover

this tale 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 CategorizedTabe  Soiitabla@Tale which supports multiple column sorting.

CAff y263 A0Qa & iskdr BortadlgTablelt diwd&s infoFfwo RypeS bfF NOK & ¢
distinct tables. Each of them has its own special usage. Ofiee&Table PropertyTableis
actually a special use gaofTreeTableGroupTablés also alreeTableThe other kind of table is
HierarchicalTablghich 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
(SatableTable HierarchicalTable TreeTable GroupTable orPropertyTablg 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

[ SGQa ideTamvhiah is fihé base class of all table classes in JIDE Bdiefablés
an extended version afTable The additional features we added are

First, we enhancedCellEditorListenesupport. You can add dideCellEditdistenerto
JideTableJideCellEditorListenextendsCellEditorListenewhich is a Swing interface and adds
several methods. They are

editingStarting(ChangeEvent)
editingStopping(ChangeEvent)
editingStopped(ChangeEvent)

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

The second feature is to suppowtalidatof. You can add &alidator to JideTable The
validating() method irvalidatorwill be called before cell stops editing.the validation failed,
the cell editor won't be removed. Please refer to Table Validation section for more information.

The third feature added tdideTablas the support of the listener for row height changes
when rows have various heights. You can aaldlistener by callinggetRowHeights().

*Validator and related classes are in package com.jidesoft.validation afgidenon.jar. Right now it is
only used in JideTable. However this is part of an infrastructure we will build that will cover all other
componentswhich need validation.
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addRowHeightChangeListener(listenet) RowHeightChangeEvenwill be fired whenever
setRowHeight(int row, int rowHeight called.

The fourth feature isthe rowAutoResizedeature. By default,JTablés 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
rowAutoResizesBy default, it's false which is exactly the same beairaas 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 onlysa it when it's really necessary.

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

AH
AB cD EF GH
A B C D E F G H

Figure2 Nested table columns

Here is the code to create such a nestaldle column.

/Il create nested table columns

TableColumnModel cm = table.getColumnModel();
TableColumnGroup first = new TableColumnGroup("Sudi'tt
first.add(cm.getColumn(0));

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

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

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

TableColumnGroup second = new TableColumnGroup("Si8t)5
second.add(cm.getColumn(4));

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

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

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

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

TableColumnGroup all = new TableColumnGroup("Sufi)l
all.add(first);

all.add(second);

NestedTableHeader header = (NestedTableHeader) table.getTableHeader();
header.addColumnGroup(all);
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The sixth feature isan-contiguouscell selection This is probably one of the oldest btigs
GKIFG 6SNB NBLRNISR
selection model that supports necontiguous cell selection. We added the featureJideTable
To use it, you just catéble.setNonContiguousCellSelection(tri@)ce you turn noiontiguous
cell selection on, you will have to ugieleTable.getTableSelectionModet) get a selection

modSt GKIFG 1SSLJka

case.

G2

{ dzy WI @I

24,1 24,2

24,3

24,4

24,5 24,6 24,7 24,8

Figure3 NonConfiguousCellSelection

The seventh feature the column autofit feature.

ol 01 AY

On Windows, if you double click on thepybetween table header, the column will be
NEaAalsS
So we added this to JideTable. You cansetColumnAutoResizable(true)enable it. Similar to

this feature we also added a function tbableUtilscalled 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 allTable not justJideTable

I dzi 2 YF GAOIf @

G2 FTAd

Ay GKS

gARSaAlUl

From the screenshot below, you can see the Name columnaisow while Symbol etc.

columns are too wide

Symbaol
AA
AIG
AXP
BA
C
CAT
DD
DIS
GE

Mame

ALCOA INC
AMER. INTL
AMER.
BOEING CO
CITIGROUP
CATERPILLAR
DU PONT CO
WALT DISNEY
GEMERAL

Last
32.88
69.53
43.90
49,14
44.21
79.40
42,62
23.87
33.37

Change Volume

+0.53 (1.64... 4156200
-0.58 (0.83%) 4369200
-0.35 {0.71%:) 4103600
-0.18 {0.36%) 3573700
-0.89 (1.97%) 28594900
+0.62(0.79... 1458200
-0.14(0.33%) 1832700
-0.32 (1.32%) 4443600
+0.24(0.72... 31429500

»

]

® See bug report atttp:/bugs.sun.com/bugdatabase/view_bug.do?bug

id=4138111

My @ L

0 KS geSélstbiModfsdot ds&dSanytdreRinthist | 6 f SQa&

O02yiS,


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

Symbaol Mame Last Change Volume

AA ALCOA INC 32.88 +0.53 (1.64... 4156200 -
AIG AMER INTL GROUP  69.53 -0.58 (0.83%%) 4389200

AXP AMER EXPRESS CO  48.90 0,35 (0.71%) 4103600 E
BA BOEING CO 49.14 -0.18 (0.36%) 3573700

C CITIGROUP 44.21 -0.89 (1.97%) 28594900

CAT CATERPILLAR INC ~ 79.40 +0.62 (0.79... 1458200

oD DU PONT CO 42.62 -0.14(0.33%) 1832700

DIS WALT DISNEY CO 23.87 -0.32(1.32%) 4443800

GE GEMERAL ELEC CO  33.37 +0.24 (0.72... 31429500 i

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

Symbaol  Mame Last Change Valume
AA ALCOA TNC 32.88 +0.53 (1.64%) 4156200 -
AlG AMER INTL GROUP  69.53 -0.58 (0.83%) 4359200
AXP AMER EXPRESS CO 48.90 -0.35(0.71%) 4103600

m

BA BOEING CO 49,14 -0.18 (0.36%) 3573700

C CITIGROUP 44,21 -0.89 (1.97%) 28554500

CAT CATERPILLAR INC ~ 79.40 +0.62 (0.79%) 1458200

oD DU PONT CO 42,62 -0.14(0.33%) 1832700

DIS WALT DISNEY CO 23.87 -0.32(1.32%) 4443600

GE GEMERAL ELEC CO  33.37 +0.24(0.72%) 31429500 il

The eighth feature is row resize and column resize. As you know, JTable supports column
resizeonlyp @ RNJ 3IAy3T GKS (GFo6fS O2fdzyYy KSFRSNX® ! yR
would be nice if it can support resizing at the grid line. JideTable can support it. You just need to
call setColumnResizable(truand setRowResizable(truéd enable columnresizing and row
resizing respectively.

Here is how row resizing works.

Symbol  Name Last Change Volume

AR ALCOA TNC 32,88 +0.53 (1.64%) 4156200 -
AMER. INTL GROUP

AIG 69.53 -0.58 (0.83%) 4369200 =

AXP AMER E’(PRLS co 48.90 -0.35(0.71%) 4103600

EA BOEING CO 48,14 -0.18 (0.36%) 3573700

C CITIGROLP 44,21 -0.89 (1.97%) 28594900

CAT CATERPILLAR INC 79.40 +0.62 (0.79%) 1458200

DD DU PONT CO 42,62 -0.14(0.33%:) 1832700

DIS WALT DISNEY CO 23.87 -0.32(1.32%) 4443600 &

Here is how column resizing works.

Symbol  Name Last Change Volume

AR ALCOA INC 32,88 +0.53 (1.64%) 4156200 -
AMER. INTL GROUP

AlG <’|=63‘53 -0.58 (0.83%) 4369200 £

AXP AMER. EXPRESS CO 48.90 -0.35(0.71%) 4103600

EA BOEING CO 45,14 -0.18 (0.36%) 3573700

C CITIGROUP 44.21 -0.89 (1.97%) 28594900

CAT CATERPILLAR INC 79.40 +0.62 (0.79%) 1458200

DD DU PONT CO 42,62 -0.14(0.33%) 1832700

DIS WALT DISMEY CO 23.87 -0.32 (1.32%:) 4443600 5

The ninth feature is a newiutoResizeModealled AUTO_RESIZE_FIld_this mode, you
g2y Qi asSs | of Iy I NB I 2y elow. She Kef Ipi@uBeNis dn NS | I a

10
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AUTO_RESIZE_OFF mode and the right picture is on AUTO_RESIZE_FHlanghauéh

setFillRight(trug)setFillBottom(true and setFillsViewportWithStripe(true)
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There are a few more small features JideTableand we are also adding more when
needed. All these features shiouprobably inJTabld (i

Validation Support in JideTable

GKS FTANRLU
to JideTableso that all JIDE tables can take advantage of them.

LX I OSod ¢KI Qs

JideTablédnas builtin validation support. The support is done on three different legatdll,
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 #seinumber should be a positive
integer, or the string must have less than 10 chars, you should implement the validation on the
cell editor level. ThdideCellEditas an interface that has only onalidatemethod (see below).

All cell editors providechiJIDE 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 thisvalidatemethod to do the validation.

}

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

return ValidationResult.OK;

public class PositiveOnlyCellEditor extends NumberCellEditor {
ValidationResult validate(Object oldValue, Object newValue) {
if(newValue instanceof Integer && ((Integer) newValue).intValug & 0
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Once you register this cell editor above on a cell (using either the old JTable way or
CellIEditorMangemway we described earlier), the cell will only accept positive integers.

tftSrasS y208s GKS OStt tS@St grtARIGA2Y OFy oS
'S

0KS @I fdzSa 2y 204KSNJ OSftfta 27F iekouaeedidtable Bvdl 2 KI
validation.

Table Level Validation

JideTablehas addValidator(Validatormethod to provide the validation logic on the table
level. You can add multipMalidators to the table. Thosé/alidatois 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 thediers, if any of theé/alidators
retuned neither anull nor aValidationResult.OKhe validation process will stop right there and
no moreValidatorswill be called.

The only method on th¥alidatorinterface is thevalidatingmethod. See below.

public irnterface Validator extends EventListener {
ValidationResult validating@lidationObject/o);

}

This is an interface shared by other JIDE components. But in the caldedfble the
ValidationObjectis an instance offableValiationObject TableValiationObjecthas methods
such as getRow and getColumn so you know which cell it is for. The
TableValiationObjecttgetSource(will always be theldideTableinstance. So in case your
validation logic needs to know the values from other cells, you have aaé@ss thevalidating
YSOUK2ZR® ¢KA& Ad a42YSUKAy3 @2dz OFyQl R2 AF @2dz

Row Level Validation

The last level of the validation is between the cell and the tapllke row. In fact, in the
design of JTable, there is no row elificoncept. 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
validateonce when the row editing (representing a record) is donelidie Tablewe added the
support for the row validation through an interface calledwValidator All you need to do is to
call JideTable#addRowValidator(RowValidatoriRowValidatoris again aninterface just like
Validator, which has only onealidatingmethod.

12
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public interface RowValidataxtends EventListendr
ValidationResult validatinBowValidationObjecto);

RowValidatorwill be called when user stops editing a cell gachps to another row or
focuses out the table. If user is still in the same row after stopping the cell edtowyalidator

will not be triggered as the row editing is not done yet.

You can add multipleRowValidatos and they will be called for all rowsThe
RowValiudationObjediasgetRowlndexnethod which will tell you which row it is validating.

ValidationResult

No matter which level of validation it is, all thalidatingmethods returnValidationResult

ValidationResultontains four fields.

private boolean _valid;

private int _failBehavior = FAIL_BEHAVIOR_REVERT;
private int _id;

private String _message;

The first one is dooleanto indicate whether the validation passed or not. True means the

validation is OK. If so, you usuallyyd@ i ySSR (2 @2NNEB | 02 dzi

return a predefinedvalidationResult.OBr simply return null in this case.

The second one is thailBehavior If the valid flag is false, it means the validation failed. If
S0, you also need to tethe table what to do using thiilBehavioffield. 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 validationfails, do not stop cell editing until user enters a valid value or pres
ESCAPE to cancel the editing.

*/
public final static int FAIL_BEHAVIOR_PERSIST =1,

/**

* When validation fails, reset the value to null.

13
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*/
public finalstatic int FAIL_BEHAVIOR_RESET = 2;

While the other two values are obvious, the only one worth noting is the
FAIL_BEHAVIOR_PERSiS®u return this value as thilBahavior you will get a stack trace
like this when you run it and make the validatil f

Exception in thread "AWEventQueue)"
com.jidesoft.grid.EditingNotStoppedException

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

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

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

at javax.swing.DefaultCellEditor.stopCellEditing(DefaultCellEditor.java:215)
at javax.swing.JTable$GenericEditor.stopCellEditing(JTable.java:5444)

52y Q0 LI yAO ¢édaThis K prabably dhe &y Ipi&c® in JIDE that we use an
exceptionforanolSEOSLIG A2y OF a8 28 RARy QG OF G6§OK AG o dzi
The code below is the recommended way to handle it. You can display a message box or a
message othe 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 celllevel, rowlevel or tablelevel validations. Internally, th exception also gives us a
OKIFyOS (2 oNBIF]l 2dzi FNRBY W¢lofSQa adaz2L) O0Stt SR
removed.

JTable table = new JideTable(model) {
@Override
public void editingStopped(ChangeEvent e) {
try {
super.editingStopped(e);
}
catch (EditingNotStoppedException ex) {
/I ValidationResult vr = ex.getValidationResult();
/I handle it

14
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The third and the last one are an integer id and a message. This is something for you to
RSTAYS F2NJ 82dzNJ F LILX AOFGA2y +ta ¢S R2y Qi NBFR (K¢
You can use them along with your ¢pgg system or error/warning system. Using them is
optional.

Undo Support in JideTable

Swing provides/ndoManagerUndoableEdietc. classes related to the undo/redo. However
the only component that has buiibh undo support is thelTextComponerdnd its sibclasses
which usesAbstractDocumentJTable 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 supportidedable

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 codelf you are usingDefaultTableModelall you need to dds to replace it with
DefaultUndoableTableModel If you are using anAbstractTableModel replace it with
AbstractUndoableTableModelOf course you also need to uselaleTabler one of its subclass
such asSortableTablas your table class

Both DefaultUrdoableTableModel and AbstradtndoableTableModel implements
TableUndoableSupportif for whatever reason you can't use the default or the abstract
implementation, you can also implemembleUndoableSuppomterface directly and borrow
some code fromAbstractUndoableTableModel

JideTablgorovides a collection of undo related methodsey are

public void addUndoableEditListener(UndoableEditListener listener);
public void removeUndoableEditListener(UndoableEditListener listener);
public UndoManager getUndoManager();

Please note, teseundo related methodswon't work (returns null or des nothing) unless
the inner table model israinstance offableUndoableSupport

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.getyStroke("control Z"), "undo");

15



COPYRIGHT © 206R@12 JIDE SOFTWAREL RIGHTS RESERVED

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

Note that we use "undo" and "redo" as the action nan&hat's because we already
registered both actions odideTables ActionMap. All you need to do is to map theystroke to
the action on the InputMap.

TransferHandler Enhancement in JideTable

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

In JideTablewe createdJideTableTransferHandlefass which can handle both copy and
paste.The copy and paste can be done betweedideTableand Microsoft Egel or any other
applicationsDrag and drop works too as it is using the sarmensferHandler

TheTransferHandleenhancement works with the undo featuré/hen you copy and paste
causng the table model change, you can undo the chargg long as you areising a
DefaultUndoableTableModelr AbstractUndoableTableModel

Converter

Before we introduce the next table ContextSensitiveTableve have to cover some basic
modules that mostableswould need.

As we all knowJTabldollows MVC design pattern. Tivdodel is the TableModel. TRéew
is theJTable There could be any type of the data in thableModel 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 somen#ls 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 come<bjectConverter

Below is the iterface ofObjectConverterAll 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);

/**

16
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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);

/**

* |f 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 staingn T HAT wMnnT wWHnné GKSy vy.
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 numbei @ ¢ KIF 1 Qa FAYyS® 'AaSNAR Oly 3ISYySNrftfe f
consistent across your application, users will get used to it. What is more important is you use
0KS O2y@SNISNJ O2yaAraidaSydate | ONRaAa &exdzthd K2t S |
ASLI NI G2NE R2 y20 Ffaz2 dzasS az¢o

¢KS aAddza GAz2y Aa aftA3aKGte Y2NBE O2YLX AOFGSR Ay
M n n X -ifipeoplé understand the RGB view of Color then 90% of them will treat as 0 as red,
100 as blue and 200 asegn. 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 HTMLagoéor n
4dzOK a al nnCCCCéd LF &2dzNJ FLILX AOFGA2Yy Aa |y Ki

O2y@SNILI O2ft2NJ 2 alnnCCCCé¢ AyaidSIR 2F anz HppZ
dzZASNEQ o0 O13INRdzy RI @& 2dz &K 2 dfioRif adBiglity n&y&iéd.  RRAY I Y3

We also need to consider internationalization, since the string representation of any object
may be different under different locales.

17



COPYRIGHT © 206R@12 JIDE SOFTWAREL RIGHTS RESERVED

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. Therefgrplease be prepared to create your own
converters whenever you need one.

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

#I@'E: éObjectCom.rerter (com.j.idesoft.converter}é

= Cﬁ'ﬁ] ArrayConverter foomjidesoft oomeerter)
Eﬁ'h DimensionConverter (o fides oft cofvertart
Eﬁ'ﬁn PointConverter fconr jidesoft convertar:
Cﬁ'ﬁ: RectangleCanverter foonn jidesoft convertes:
Cﬁ'ﬁ] BooleanCorwerter fcorm jidesoflcomveriers
Eﬁ'h CalendarConverter foormjidesofoonvertar:
= Eﬁ% ColarCanverter (oo jide soft corverter)
Cﬁ'ﬁ: HexColorConwverter fconejidesoftconverters
Cﬁ'ﬁ: RgbColorConwverter {conqjidesoftconverters
Cﬁ%} DateConverter fcovnjidesoft comvertar)
= Eﬁ% DefaultObjectCanverter (oo jide soft corverter)
Cﬁ'ﬁ: StwingConverter foonn jidesofn convertern:
Cﬁ'ﬁ: FileCanwverter foone jidescft converter:
Cﬁ o FontConwverter foom jidesoft comverter)
Eﬁ% FantMarneCarnverter (oo fidesoft converter)
Cﬁ'ﬁ: ManthConverter (cone jidesoft converters
= Cﬁ'ﬁ: MumberConverter Joom fidesoft comverterd
Cﬁ'ﬁ] DoubleConverter foone jidesoft converterd
Eﬁ% FloatCaonverter (oo jidesoft convertast
Eﬁ'ﬁ: IntegerConverter {conr fidesofl comvertar)
Cﬁ'ﬁ: LongConverter fcone jidesoft converter:
Cﬁ'ﬁ] MaturalMumberConverter foonn jidesoft converter)
Eﬁ'h ShortCanverter (oo jidesoff converter

Eﬁ'ﬁn StringArrayConverter (o ideseftoomeerter;
Figure4 Existing converters

If you want to add your own converters then you can creatge quite easily, by
implementing a class that extends ti@bjectConvertemterface (i.e. the four methods in this
interface). Before you use it, you must register it widijectConverterManagemhich maps
from a Class to a converter or several convextdf you want to register several converters for
the same object then you can uSmnverterContexb differentiate them.

There are two static methods of®bjectConverterManagethat are used to register a
converter:

void registerConverter(Class, Objeat@erter).

18
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void registerConverter(Class, ObjectConverter, ConverterContext).

To help users adding their own classes that suppgoonverterContexwe provide an
interface calledConverterContextSuppotall of ourCellEditorand CellRendergmplement this
interface).

28 RARYQU Fdzi2YFGAOIFft& NBIedSNEert@rkdagsdEAaGAY 3
However, we do provide a methomitDefaultConverter(which you can call to register the
default converters (as shown below). In addition to convestehis 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 theitDefaultConverter()nethod when your application is started.

ObjectConverterManagenitDefaultConverter();

CellEditors and CellRenderers

The usage o€ellEditorand CellRendereis probably one of the most interesting aspects of
the originalJTabledesign.

CANAGZ f S iTakdandedcustomizakiah of cell editors and cellderers.

1. You can set aCellRendererand CellEditor per column using TableColum@ a
setCellRenderemd setCellEditomethods respectively.

2. You can set a defaultCellRendererand CellEditor per data type using
setDefaultRenderer(Class, TableCellRenderer)and setDefaultEditor(Class,
TableCellEditorespectively

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 seeJdableassumes that each column has the same type of value,
and that each di type will use the same type of cell editor. Unfortunately, neither of these
assumptions is true in some cases (sucR@pertyTablevhich we will cover later). Fortunately
enough,JTabledoes allow us to add extensions to meet our requirements.

In the case ofPropertyTable 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 classadiEditorManger and
CellRendererManaggeusing an approach similar to ti@bjectConverterManager

If we first consider theCellEditorManagetrthis allows you to register any cell editor with a
given data type, as defined by its class. You can also register a diffetieaditor to the same
type using different contexts. Different fror@ellRendererManagelCellEditorManagetakes
CellEditorFactorip make sure an unique cell editor is used for each cell editing.

19
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public static void registerEditor(Class clazz, CetiEtictory editorFactory,
EditorContext context)

public static void registerEditor(Class clazz, CellEditorFactory editorFactory)

As an example, the String class is generally associated i@thingCellEditorHowever, if
the String is actually a font nantken we associate it with BontNameCellEditan the context
of FontNameCellEditor. CONTEKTou still remember the definition dfroperty you will recall
that the Property class has a field calleBditorContext This means that if you set the
Editor@ntext of a Propertyto FontNameEditor. CONTEXEen a FontNameCellEditowill be
used to edit cells of that type.

registerEditor(String.class, new CellEditorFactory() {
public CellEditor create() {
return new StringCellitor();
}
D
registerEditor(String.class, new CellEditorFactory() {
public CellEditor create() {
return new FontNameCellEditor();
}
}, FontNameCellEditor. CONTEXT);

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

Both CellRendererManageand CellEditorManagethave a method to initialize default
editors or renderers, calle¢hitDefaultRenderer(and initDefaultEditor() respectively. Please
note that these methods areot 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.

20
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= =im AbstractCellEditor gavax. swing!

=] C&'Ea Abstractlide CellEditor (oo jidesoft grids
= C&'ﬁ\ ContextSensitiveCellEditor (oo fidesoftgrids
Gg o ColorCellEditar (o jidesoft grid:
G @ DateCellEditar [corm.jidesoftgridy
Cﬁ’r}:\ FileMameCellEditor (oo jidesoftgrids
= Eﬁ?a Formatted TextFieldCellEditor (oo jidesoft grid:
= Cﬁ'&\ MumberCellEditor foom jides oft grids
C&'Ea DoubleCellEditar {conm jidesoftgridy
Eﬁ'ﬁ\ FloatCellEditor (oo jidesoft gridy
Cﬁ'ﬁa IntegerCellEditor foonjidesoft grid:
Cﬁ'ﬁﬂ ShortCellEditor (oowjidesoft gridy
= Cﬁ?ﬂ ListComboBoxCellEditor (oo jidesoft gridy
G o BooleanCellEditar (conjidesoft gridh
Cﬁ'&\ FontMarmeCellEditor (oo jidesoft gridy
Cﬁh MonthCellEditor fooen jidesoft grids
Cﬁ?ﬂ StringArrayCellEditar foomm jidesoft gridh
= Cﬁ’r}:\ TextFieldCellEditor foom jidesoft grids
Cﬁ'&\ DimensionCellEditar {con jidesoft gridy
Eﬁ'ﬁ] PointCellEditar foown jides oft gridy
Cﬁ'&\ RectangleCellEditar {cowm jidesoft gridy
C&'&\ StringCellEditar {oos jidesoft gridy

Figure5 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 PropeyTable uses CellEditorManager and
CellRendererManagetContextSensitiveTablis the table class that starts to use it. If you
NEBYSYOSNI GKS Gl ofS KASNI NOKe a4 GKS a/ftFaa | ASN
tables provided inJIDE Gridextend ContextSensitiveTablexcept JideTable It means tables
such as SortableTable TreeTable HierarchicalTable CellSpan/StyleTableall can use
CellEditor/RendererManager

ContextSensitiveTableuses a table model -called ContextSensitiveTableModel
ContetSensitiveTableModelxtendsTableModelnterface 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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ConverteContext 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 coluinn

/**

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

*

* @param row

* @param column

* @return type

*/

Class getCellClassAt(int row, int column);

getCellClassAtkturns the data type for a cell. If you need different cellderer or editor
for the same data type, returns a differeBtitorContexin getEditorContextAt(for those cells.
Please note, botiCellRendererManageand CellEditorManageuse EditorContextto look up
alought the name oEditorContexK I & G SRAG2NE Ay A

The getConverterContextAmnethod 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 ObjectConvertethat can convert from a data type to/from a strirsg 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 addedetDefaultCellRender method to ContextSensitiveTableill

allow you to set a cell renderer that will be used for all cells.

[ SGQa aSS I FUSNI GKAAa SYyKFIyOSYSyus K2g
1.
2.

setDefaultCellRenderés set the same cell renderer for all cells in a table

22
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You can still set dableCellRendereper column usingrableColum@ &etCellRenderer
methods respectively. This is just like before.

You can set your cell renderers@@llRendererManagemhen implement a table model
that implementing ContextSensitivebé®eModel The cell renderers will be looked up
from CellRendererManageand used.

NB Yy
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a. There is a special case. If you are OK to @ssetextSensitiveCellRendeter
display your data as string, you can return a differ€udnverterContexin
ContextSensitiveTadMlodel ContextSensitiveCellRenderewill use the
ObjectConverteit finds to convert your data into string.

4. You can still set a defautellRendereper data type usingetDefaultRenderer(Class,
TableCellRendererThis is again just like before. But ifllvonly happen if either you
called setCellRendererManagerEnabled(false)2 NJ & 2 dz RARY Qi
ContextSensitive TableModglyour 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 se TableCellEditoper column using ableColumf setCellEditomethods
respectively. This is just like before.

2. You can set your cell editors @elEditoManager. Then implement a table model that
implementing ContextSensitiveTableModeThe cell editors i be looked up from
CelEditoManagerand used.

3. You can still set a defaulCelEditor per data type usingsetDefaulEditor(Class,
TableCellEditgr This is again just like before. But if will only happen if either you called
setCelEditoManagerEnabledélse) 2 NJ & 2dz RARY Qi
ContextSensitive TableModelyour 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.

Navigable Model 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 mégation for those keyboard users.

In JTable, TAB key will navigate to the next cell, SHABTwill 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 isot 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 reedwigate to
it. The actual requirement for this navigation could be more complex than the two simple

AY LI

AY LI

SEIFYLE Sad ¢KIdQa GKS NRlgabkyodeoSalloR o0 fo RWBtoniizé A y i N2 R

the navigation behavior.

See below for the interface of NawigieModel. If you readpanModehlnd StyleModel you

gAftt FTAYR (GKAA AYOGSNFIOS A& FILYATAFN® Ly FIFOGx

public interface NavigableModel {

23
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/**

* Returns if the cell at the given coordinates damnavigated or

* not.

*

* @param rowlndex The row index

* @param columnindex The column index

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

boolean isNavigableAt(int rowIndex, int columningte

/**

* Checks if the navigation is on. If off, {@Iink #isNavigableAt(int,int)}
* should always return <code>true</code> for valid indexes.

*

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

boolean isMvigationOn();

You can implement thiNavigableModelon any table model. You will implement the
isNavigableAtmethod to decide if this cell is navigable when user presses TAB,-BABFOr
ENTER key.

We also creatéNavigableTablelass to uséavigabledekd | 2  S@SNJ €2dz R2y Qi KI
it explicity as most other JIDE tables suchSastableTable PropertyTable and TreeTable
extend it.

Customize the navigation keys

We mentioned TAB, SHHFAB or ENTER keys as the default navigation keys. In fadg JTab
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 trymuf 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 understa@eliSpaffirst.

CellSpardefines how a cell spanning across several rows or/and coluBeikSparhas four
fields. They areow, column rowSpan columnSpan All are int type. The (row, column) is
actually the anchor cell of the cell spammwSpantells how many rows theell will span.
columnSparii St fa K2g YIye O2fdzyya GKS OStf gAtft &Ll yd
height and width respectively.

[ SGQ&a dAaS GKS F2ftt2gAy3 GlLotS & Ly SEFYLX So ¢
cell span is defiras row = 1, column = 1, rowSpan = 2, and columnSpan = 3.

(0,0) 01 [ ©2 [ (03)
g 8; CellSpan (1, 1, 2, 3)
(3,0) B1) [ B2 [ 33

Now you know how to define a cell span. But how to pass the cell span information to table
so that t knows how to paint the cells correctly? Instead of introducing a whole separate model,
we decided to useTableModel First we definedSpanModelas an interface and then
SpanTableModethich combineSpanModeand SpanTableModéabgether. See below.

public interface SpanModel {
/**
* Gets the cell span at the specified row and column.
* @param rowlndex
* @param columnindex
* @return CellSpan object.
*/
CellSpan getCellSpanAt(int rowlndex, int columnindex);

/**
* Checks if the span is on. There are two meanings if it returns false.
* |t could be getCellSpanAt() return a valid value but
* |t could also be the span model is empty which means getCellSpanAt() always
return null.
* @return true if spang 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 yor table model which you have to do it anyway, you can define what
SpanModeh 8 @ [ S Qa 4SS a2yS$S NBIt SEI YLX Sao

This is a table with every third row spanning across the whole table width. The code to do it
is very simple at thgetCellSpanAt(rowlndex, colaindex)method. Every third row translated

to if( rowlndex % 3 == 0). So if rowlndex bardivided by 3, returaa cell span that anchor cell
is at the first cell in that row and columnSpan is column count.

A B o D E F G H I
S se o e ara p o
[z
&0
7,0 7,1 7,2 7,3 7,4 7,5 7,6 7,7 7,8
8,0 8,1 8,2 8,3 8,4 8,5 8,6 8,7 8,8
5,0

10,0 10,1 10,2 10,3 10,4 10,5 10,6 10,7 10,8
11,0 11,1 11,2 11,3 11,4 11,5 11,6 11,7 11,8

m

13,0 13,1 13,2 13,3 13,4 13,5 13,6 13,8
140 141 142 143 144 145 146 147 148
15,0
160 161 162 153 154 165 156 167 158
170 171 17,2 17,3 17,4 175 17,6 17,7 17,8
18,0
190 191 18,2 183 19,4 195 19,6 19,7 19,8
00 01 202 203 204 2205 206 207 208
21,0
20 21 22 223 224 22,5 126 12,7 228
230 231 232 23,3 234 235 236 237 238
24,0
250 251 252 253 254 255 256 257 258
26,0 251 262 263 264 265 266 267 28
27,0
23,0 28,1 282 283 234 285 286 287 288
29,0 291 292 29,3 294 295 296 297 298

a0 n

Figure6 CellSpanTalel

class SpanTableTableModel extends AbstractSpanTableModel {
public int getRowCount() {
return 10000;

public int getColumnCount() {
return 9;

public boolean isCellEditable(int rowke int columnindex) {
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return false;

public Object getValueAt(int rowIndex, int columnindex) {

return " + rowlndex + "," + columnindex;

public CellSpan getCellSpanAt(int rowlndex, int columadhé
if (rowIndex % 3 ==0) {
return new CellSpan(rowlndex, 0, 1, getColumnCount());

}

return null;

public boolean isCellSpanOn() {
return true;

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

A B C D E F G H I
0,2 0,5 0,8 -
0,3 0,6
1,2 ! 15 ! 1,8
2,0 2,1 2,2 2,3 2,4 2,5 2,6 2,7 2,8
3,2 3,5 3,8 -
3,0 3,3 3,6 =
! 4,2 ! 4,5 ! 4,8
5,0 5,1 5.2 5,3 54 5,5 5,6 57 5,8
6,2 8,5 6,8
6,0 6,3 68,6
" 7.2 " 7.5 " 7.8
8,0 8,1 8,2 8,3 8,4 8,5 8,6 8,7 8,8
%2 9,5 9,8
5:0 10,2 93 10,5 96 10,8
11,0 11,1 11,2 11,3 11,4 11,5 11,6 11,7 11,8
12,2 12,5 12,8
12,0 13,2 12,3 13,5 12,6 13,8
14,0 14,1 14,2 14,3 14,4 14,5 14,6 14,7 14,8
15,2 15,5 15,8
15,0 15,3 15,6
! 16,2 ! 16,5 ! 16,8
17,0 17,1 17,2 17,3 17,4 17,5 17,6 17,7 17,8
18,2 18,5 18,8
18,0 18,3 18,6
! 19,2 ! 19,5 ! 19,8
20,0 20,1 20,2 20,3 20,4 20,5 20,6 20,7 20,8
21,2 21,5 21,8
21,0 2,2 21,3 22,5 216 2,8
23,0 23,1 23,2 23,3 23,4 23,5 23,6 23,7 23,8
n4n 24,2 na = 245 N4 & 24,8 Sk

Figure7 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 rowlndex, int columnindex) {
return "™ + rowindex + "," + columnindex;

public CellSpan getCellSpanAt(int rowlndex, int columnindex) {
if ((rowlndex % 3) = 2 && (columnindex % 3) != 2) {

return new CellSpan(rowlndexrowlndex %3, columnindex columnindex %
3,2,2);

}

return super.getCellSpanAt(rowindex, columnindex);

public boolean isCellSpanOn() {
return true;

You probably already noticed we usédstracGpanTableModein the examples above
GKAOK ©S KI @S yesilactShayiTabaVBddgRténRsdtbstractTableModeland
implements SpanTableModeblnd provides default implementation onto the two methods
defined inSpanModelPlease note, it returns false isCellSpanOnghich 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 extendSellSpanTable 2 S R2y Qd gl yid OSf f
mistake.

AbstractSpanTabModel also provides support for SpanModelListener and
SpanModelEvent

abstract public class AbstractSpanTableModel extends AbstractTableModel implements
SpanTableModel {
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public CellSpan getCellSpanAt(int rowlndex, int columnindex) {
return nul;

public boolean isCellSpanOn() {
return false;

}
PX P

There is another table model call&kfauliSpanTableModelt extendsDefaulfTableModel
and implements SpanTableModel In this model, you get additional methods such as
addCellSpajremoveCellSpan

Once we understand th&panTableModehnd different subclassegellSpanTables very
AAYLX S (G2 dzaSd® ¢KSNB A& y2 FRRAUGAZ2YLFE YSGK2R 2V
They areoriginalRowAtPointoriginalColumnAtBint and originalGetCellRectThey are handy
when you need to get the old cell rectangle, row and column without considering the cell spans
odzi Ay Y2aid OlFaSa e2dz 62yQi ySSR (KSYO®
In general,CellSpanTables very fast. In the example above, we have 1008@srin the
GroftS FYyR FFEANI & O2YLX SE OStt &Ll yas S 02dzxZ Ry
FYR R2g6Yy ljdzAOlteo | 26 SASNI &AyYy O SetCrliSgant() dzi S ND a
method, how complex this method is does affect the speedCdfSpanTable So when you
implement this method, please make sure you optimize it as much as you can. We suggest you
to use the sameCellSparinstance over and over ag&iso that it will increase the memory
usage in a short period of time (although it wile 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.

SinceWl @I R2Say Qi &dzLlLll2 NIi Y deelfSpankafiat dlgvsrdedeb y 1> 6 S
Most table components in JIDE Grids are actudllgllSpanTablesuch as TreeTable
PropertyTable HierarchicalTable SortableTableetc. There is one reason why we added
isCellSpanOn(hethod to SpanModel If your table model is not an instan&panModebr it is
but isCellStyleOnfeturns false, there is no performance hit at all even if your table extends
CellSpanTable

®Please note, 8 RA RY Qi GrlSpamdstarie id thawwSexamplesabove as it will make the

code a little hardertoread. 2 6 S@SNJ F2NJ €2dz A4 Qa GSNE aAyYLit S G2 OKIy3
you need is to create a field of tyfigellSpamnd set different row, column, rowSpan and columnSpan

value on it and retun the same thing. If there is no cell span, still return null.
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A E C D E F
0,1 0,2 0,4 a
0,0 0,3

1,0 .1 1,2 1,3 1,4 1
2,0 . 2,2 2,3 2,4 :
3,1 3,2 3,4 :

4.0 30 4,1 4,2 4.3 53 4.4 <
5,0 5,1 5,2 5,3 5,4 £
6,1 6,2 &,4 £

7,0 5.0 7,1 7.2 7.3 53 7.4 7
8,0 8,1 8,2 8,3 8,4 g
g1 g7 q 4 o

Figure8 Corrupted CelSpanDisplay

One of the common mistakes when defining a span table model isghrdefinition
inconsistenceThe span definition inconsistence refersaalefinition error in getCellSpanAt
methodwhenthe cells in the same cell span return differentiSpansThe result is the display
conrruption as shown on the screenshot aboVke display conrruption is intermitten and the
result may not be the same all the time, which make it hard to idenftifie best way to detect
this error is to use a statierifyCellSpamethod on CellSpanTablé there are errors, this
method will print out something like below.

Cell at (0, 1) has a different cell sgfaom that of theanchor cell (0, 0)
(0, 0}> Cellspan(0, 0, 2, 2)
(0, 1}> CellSpan(0, 1, 1, 1)

Cell at (10) has a different cell spdrom that of theanchor 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 sgamm that of theanchor cell (0, 0)
(0, 0}> CellSpan(0, 0, 2, 2)
(1, 1}> CellSpari( 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 b&ellSpan(0, 0, 2, 2).

CellStyleTable

What is cell style? Usually all the cells in the same table has the same aalerfant, 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. Ydwewd up with creating several cell renderers
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to do various cell styleellStyleTabl@rovides a better and easier way to archive this and
more.
Cell styles include the foreground, the background, the font, the alignments (horizontal and
vertical), theborder, the icon, etc. If you think there are other styles that should be added, just
f SG dza (y2é6d LGQA OSNE aAYLX S (2 AYINRRdIzOS ySs
The design o€ellStyleTablis almost the same a3ellSpanTablénstead ofCellSpanwe got
CellStyleclass.CelBtyleis just a collection of the styles we mentioned above. Then we got
StyleModehlnd StyleTableModel

A\

public interface StyleModel {
/*7\—
* Gets the cell style at the specified row and column.
* @param rowlndex
* @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 couldaabe 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>TableModektcant
<code>StyleModel</code>.

*/

public interface StyleTableModel extends TableModel, StyleModel {

}

If you readSpanTableModedection, you will see thiStyleTableModek almost a copy of it

SEOSLIi OKIy3aAay3a FNBY a{ L) ¢ithisiviay s fhét §duBanget 2 S Ay (i ¢
familiar with those interfaces easily. When you implemé&iyleModel all you need to do is to

return a desiredCellStylat getCellStyle At rowindex, int columnindgxnethod.
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Available CellStyles

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

Renderer
Style Name Data Type ComponentType Notes
background Color Any Components
foreground Color Any Components
selectionBackground | Color Any Components
selectionFoeground | 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
Abstra¢cComboBox
verticalTextPosition int JLabel,
AbstractButton
horizontalTextPosition int JLabel,
AbstractButton
text String JLabel, The text style allows you to display a
AbstractButton specified text instead of the actual value o
JTextField 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 th
cell renderer, unlike the border style which
actually sés the border
overlayCellPainter CellPainter Any Components | The overlay CellPainter is painted after th
cell content is painted
underlayCellPainter | CellPainter Any Components | The underlay CellPainter is painted beforg
the cell content is painted

Where to Define CellStyle

There are two kinds of cell stgeOne isthe style depending on the data of the cell. For
example,showingred background if the value is negative, displgyan up or down icon if the
data (representing stock price change maybe)asitive or negative. The other casdtlie style
that isnot depending on the data. For examptlee row stripes,the column strips etc.

For the first case, you should defiB¢yleModebn the table model and retur€ellStyldrom
the getCellStyleAtmethod. For the second case, the best way is to define iCetiStyleTable
usingsetTabl&tyleProvider

As row/column stripes is so popular, we even creaRowStripeTableStyleProvidend
ColumnStrip&ablestyleProvideryou can use it simply by calling
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Celsset Se¢lroftS GFrotS ' XT
table.setTableStyleProvider(néRowStripeTableStyleProvideyy S¢ / 2 f 2 N*o8 9§ X YO T Kk k LI 2
in the alternative colors here

CellStyle Merging

When there is a pipe of several table mod&syleModekan be implemented at any of the
table modes. TablestyleProvidealso provides a cell style. Sometimes, the style depends on the
actual table data. If so, you probably should implement StgleModelon the actual table
model level to avoid index conversion. Sometimes, the style depends on thpasition in the
view, such as alternative row stripes. In this case, you will @aIStyleTablea
TablestyleProviderWe allow you to defin€ellStyleat the appropriateTableModeland we will
merge the styles for you. When there are conflicts in theestylwe allow you to define the
priority usingCellStyle#setPriority(intBy default, if prioritys for all cell styles are the same, the
inner model has the highest priority anthbleStyleProvideon CellStyleTabldas the lowest
priority.

SortableTable

Comparator

Before we introduce SortableTable we first have to introduce the
ObjectComparatorManagerThis works in a similar manner to ti@bjectConverterManager
which we have already discussed, with the difference being @igéctComparatorManages a
central place for managing comparators. Registration of comparator can be done using the
following two methods orDbjectComparatorManager

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

The figure to the right shows the standard comparators that we provide. If an object type
implements Comparable then you can uS®mmparableComparatorlf the object can be
compared as a string (based on the value of tOSIINONY. .. cooaatar com ot compaaer
then you can us DefauItComparator We also prowde G CalendarComparator {com fidesoft, comparator)

f Ca % ComparableComparator {com. fidesoft, comparator)
several comparators for existing data types such (gﬁ S
NumberComparatofor any NumberBooleanComparator ' ¢ umbercomparator (<o iesoft. comparator)
for Boolean andCalendarComparatorfor Calendars.
Alternatively, you can write your own comparator and register it ithw

ObjectComparatorManager
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Sortable Table

A SortableTableas the name indicates, is a table that can sort on each column. Usually a
SortableTablecan only sort on one column. However tf8srtableTablecan sort on multiple
columns, as shown below:

SortableTable’| TTable (for comparisan)

int column  double column hnnlean’cﬂllumn string column icon column  date column  long column
1 2,333333 False row 7 u Aug 8, 2011 900,000,000,000,000,010
3 6.999999 False row 5 u Aug 10, 2011 900,000,000,000,000,030
2 11.666665 False row 3 u Aug 12, 2011 900,000,000,000,000,050
2 16.333331 False row 1 u Aug 14, 2011 500,000,000,000,000,070
o 0.00 True row 8 L| Aug 7, 2011 900,000,000,000,000,000
2 4.666666 True row 6 Ll Aug 9, 2011 900,000,000,000,000,020
4 9.333332True row 4 Ll Aug 11, 2011 900,000,000,000,000,040
2 13.9959998 True row 2 Ll Aug 13, 2011 900,000,000,000,000,060

SortableTable!| JTable (For comparison) |
int column|double colu... [boolean col...«1 |str|ng column ||con columr‘data column|long column

1 2333333 False row 7 [7  Aug8 2011  900,000,000,000,000,010
3 6999993 False row 5 [ Auglo,2011 900,000,000,000,000,030
2 11666665 False row 3 []  Augl122011 900,000,000,000,000,050
2 16333331 False row1 [ Augl4,2011 900,000,000,000,000,070
0 0.00 True row 8 |5 Aug7.2011  900,000,000,000,000,000
2 4666666 True row 6 |2 Aug9 2011 900,000,000,000,000,020
4 9333332 True row 4 |2 Aug11, 2011 900,000,000,000,000,040
2 13999998 True row 2 [Z  Aug13,2011 900,000,000,000,000,060

Figure9 SortableTableunder different L&F

In aSortableTablgclicking 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 theabrigi
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 s@tadNE G o6& Go22ft Sy O02f dz
GR2dzo0f S O2fdzvyyé FyR GKSYy o6& daliNAy3d O02fdzyyé o

T =
int column  double column  boolean column  string column icon column  date column  long column

2 16,333331 False row 1 E] Aug 14, 2011 500,000,000,000,000,070
2 11.666665 False row 3 |j Aug 12, 2011 900,000,000,000,000,050
3 6,999999 False row 5 |j Aug 10, 2011 900,000,000,000,000,030
1 2.333333 False row 7 |j Aug 8, 2011  900,000,000,000,000,010
2 13.999998 True row 2 u Aug 13, 2011 900,000,000,000,000,080
4 9.333332 True row 4 =] Aug 11, 2011 500,000,000,000,000,040

Figurel0 Multiple Column Sorting

SortableTabl eModel

The core part oSortableTablas not the table itself but th&SortableTableModelThis can
take any standard table model and convert to a suitable table model for u&otigbleTable
Note that we wrap up the underlying table model, which mearet thhhen you sort a column,
the original table model is unchanged (you can alwaysgetfctualModel(Xo get the original
table model).
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As adeveloper , how do | use it

LiQ&a @S NISortddle@ablén yadir apphic&tion. Just create your table modslusual,
but instead of setting the model tdTable set it to SortableTablelf you have your owdTable
class which extend¥Tableghen you will need to change it to exter@brtableTable

TableModel model = new SampleTableModel();
SortebleTable sortableTable = new SortableTable(model);

In the example abovesampleTableModes$ just a normal table model. When you pass the
model to SortableTableSortableTablewill create aSortableTableModehternally. This means
that when you calkortableTable.getModel()it will return you theSortableTableModehot the
SampleTableModelHowever if you cast the table model you get TableModelWrapeand
then callgetActualModel()on the table model, thesampleTableModelill be returned.If you
useseveral levels oTableModelWrapper such ag-itlerableTableModelyou may want to use
TableModelWrapperUtils#getActualTableModel(TableModel,Ctashd the inner most table
model.

{2YSGAYSas e2dz ySSR G2 1y26 (KS For é&anjdef NP g
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:
getActualRowALt(int rowand getSortedRowAt(int row)The frst 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 lisbleModelWrapperUti@etActualRowAand
getRowAtto do the index conversio once you start to uséilterableTableModehlong with
SortableTableModel We will cover FilterableTableModel later. In short, both
FilterableTableModednd SortableTableModedre table model wrappers. Once there are several
models that one wraps the otlieTableModeWrapperUtilwill allow you to find the row index
at any table model level, v.s. the two methods $artableTableModednly 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 callsetAscendinglcon(lmagelcond setDescendinglcon(iImagelgoto replace the
standard icons.

As has already been explained, the user can click the column header to sort a column. In
addition you can cakortColumn(to sort a column programmatically. You can sort either by
column index, or by column name. The irieee for sorting orSortableTables really simple. If
you want to sort by multiple columns programmatically, you will have to use
SortableTableModéb do it. This provides more methods will allow you to sort several columns
or even unsort a sorted colmn.
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How to Compare

5

the case by default. The actual comparison is done in this meth8dmdble TableModel

protected int compare(Object 01, Object 02, int column)

Wewiff FTANRG G2 aSS AF G4KS (¢ 2ompaeBofyioteGasd NI
method to compare. Then we will see if the two objects @@mparable If yes and they are
type compatible, we will use eitherl.compareTo(o2)r o2.compareTo(olp compare the two
values.compareTo Xi®)the method onComparablanterface. If none of the above is true, we
will  finally use Comparator to compare. Comparator is looked wup from
ObjectComparatorManagarsing the type returnedjetColumnClasas the primay key and the
context returned fromgetComparatorContexds the second key. The main reason we did it this
way is because we found people always forgot to overig@¢ColumnClagk method then
complained to us why sorting is not working as expected. Byguw®mpareTamethod, it will
work in most cases without depending getColumnClags Saying that, there are cases you
have to useComparatorbecause, for example, you provide some customized compare logic in
it. If so, you can calBortableTableMod& detAlwaysUseComparators(trusp that we will
always use€Comparatorto compare without even checking if the objects &emparable

The performance of SortableTableModel

We tried to optimize the performance @ortableTableModelThe basic strategy is ifid
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 cdrpasition directly.

As we have no idea of what the data might look like, we have to use a generic sorting

2dz YEe GKAY] 68 dza$ /2YLINFG2NI € GKS GAYS

{ GNJ

FfA2NRAGKYD Ly 2dzNJ OFaSs ¢S dzaSR akKdzidgftS az2NIo

However depending on how large the table model igoild 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 etetled or some values are updated in the
dzy RSNI @Ay3 GFotS Y2RStX ¢6S ¢62yQi NBa2NIl GKS
event from underlying table model and do incremental sort. Binary search is used by default as
the table is sorted afrady. 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 ofibstractTableModelyou need to fire the table model event.

You can refer to the source code De&faultTableModeto 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 performanceSoftableTableModels

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 | said you know your data vérsovibht
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 t@, int low, int high);
protected int search(int[] indexes, int row);
protected int compare(int rowl, 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() wdldalled 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.
ladz2 tfe @2dz R2y Qi ySSR (2 20SNBNARAGS Alde ¢2 YIS
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) {
/I use binary search to find the place to insert
int low = 0;
int high = indexes.lengthi;
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 (ffound) {
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 g = middle;

if (high-low >= 4 && compare(from[iddle - 1], from[middle]) <= 0) {
for (inti=low; i < high; i++)
to[i] = from([il;
return;

for (inti=low; i < high; i++) {
if (q >= high || (p < middle && compare(from[p], from[cgF 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 likeo filter other rows away. This is why we need a component which can do
filter on the table model.

Filteris an interface which is used to filter data. The main methdd\islueFiltered(Object
value) If a value should be filtered, this method should retirue. 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 ofFilter interface. It
implements most of the methods FilterexceptisValueFiltered()Subclasses should implement
this method to do the right filtering.

There is no class call&dterTablebecause the filtering happens on the table model portion.
There is no code need to be added to the table portion w tle filtering. There is a
FilterableTableMod& L G Q& | f &az2 § GF ot S SortagbRBableModeNI LILIS NJ
FilterableTableModehllows you to add filter for each column or to the whole tadkewill use
thoseFilterand callisValueFiltered@po decde which value to be filtered.

In most cases, you can uBdterinterface orAbstractFilteras the filters. But if the filter logic
depends on the row index and column index, you may need to TableFilter or
AbstractTableFilterTableFilterhas getRowndex and getColummndex methods which you can
use to get the row and column index.

AutoFilterTableHeader

AutoFilterTableHeader

CategoryName F | Productiame Product3ales ShippedDate: 1994 ¥
_ Queso Cabrales £168.00 Aug 16, 1994 "
(Custom...) Singaporean Hokkien Fried ... $98.00 Aug 16, 1994

Beverages _ |[Mozzarella di Giovanni £174.00 Aug 16, 1994

Condiments = ITofu $167.40 Aug 10, 1934

Confections Manjimup Dried Apples $1,696.00 Aug 10, 1994

Dairy Products Jack's New England Clam Ch... £77.00 Aug 12, 1394

Grains/Cereals - |Manjimup Dried Apples €1,261.40 Aug 12, 1934

Meat/Poultry Louisiana Fiery Hot Pepper ... $214.20 Aug 12, 1994

Grang/Cereas  Gustafs Knackebrad §95.76 Aug 15, 1994

Grains/Cereals Ravioli Angelo £222.30 Aug 15, 1994

Condiments Louisiana Fiery Hot Pepper ... §336.00 Aug 15, 1994

Confections Sir Rodney's Marmalade £2,462.40 Aug 11, 1994

Dairy Products Geitost £47.50 Aug 11, 1994

Dairy Products Camembert Fierrot £1,088.00 Aug 11, 1954

Dairy Products Gorgonzola Teline £200,00 Aug 16, 1994

Beverages Chartreuse verte £504.80 Aug 16, 1994

Confections Manxilaku £540.00 Aug 16, 1994 i

Figurell AutoFilterTableHeader
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AutoFilterTableHeadeimplements autdfilter feature on the table header Each column

headerhas a combobo¥ke controlto allow user selecting certain val{geto be filtered from
the list. The list contains the possibtalues for that column as well as other custondizems.
Each item represents a téit class that wilbe adcdto FilterabeTableModeWhen selected.

Since JIDE 3.0 release, we redesignediilteFilterTableHeadeso that it will only show the
filter drop down button when the mouse is over the column. It means by default,

AutoFilterTableHeadawill look just like a regular Jol@Header.

AutoFilterTableHeadeworks with anyFilterableTableModellf the table passed to the
constructor of AutoFilterTableHeadealready defined dilterableTableModelit will use that

FilterableTableModel Otherwise, it will create a newFilterabldableModel wrapping the

current table's table model and reset the table's table model the newly created
FilterableTableModel

lY2y3

G§KS RNRBL] R2gYy

dialog that can define customeittérs.

&) Custom Filter for "CategoryMName"

Condition:

is

04§ KSNB

4/ dza i 2 Y X

User can choose all kinds of buiitfilters from this dialog. We will cover more information
in the CustomFilterEditasection below.

AutoFilterTableHeaderlso supports multiple filter values. See below. We will use a

CheckBoxLisb allow youto select multiple values.

AutoFilterTableHeader

CategoryMame

Dairy Products
Grains/Cereals
Dairy Products
Produce
Produce
Seafood
Produce
Condiments
Grains/Cereals
Grains/Cereals
Condiments
Confections
Dairy Products
Dairy Products
Dairy Products
Beverages

Confections

Productiame

(Al

/| Alice Mutton

V| Aniseed Syrup
+/|Boston Crab Meat
/| Camembert Pierrot
Y| Carnarvon Tigers
V|Chai

V|Chang

oK | Cancel

T FE
Sir Rodney's Marmalade
Geitost

Camembert Pierrot
Gorgonzola Telino
Chartreuse verte
Maxilaku

$604.80 Aug 16,
$640.00 Aug 16,

ShippedDate

1994
1994
1994
1994
1994
1994
1994
1994
1994
1994
1994
1994
1994
1994
1994
1994
1994

Figurel2 Multiple Values as Filter

There are three kinds of FiltersutoFilterTableHeadewill use. They areSingleValueFilter
MultipleValuesFilterand DynamicTableFiltenVhen isAllowMultipleValue3(returns false and

user selects a valueom AutoFilterTableHeader drop down value listSingleValueFiltewill be

created and added to that column as the filt&ynamicTableFiltecould alsobe used in this
case when you callutoFilterBox#addDynamiableFilter(DynamicTableFiltehis method call
will add new custom filter to the header which walbpear as a new item under "All" item in the
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drop down value list. IfsAllowMultipleValues(Jeturns true, MultipleValuesFiltewill be the
only filter that is used to allow multiple values as the filter values.

AutoFilterTableHeaderalso detects filters added outsidéutoFilterTableHeader For
example, ifisAllowMultipleValueseturns false, you can add 3ingleValueFilteto the column,
or if isAllowMultpleValuesreturns true, you can add MultipleValuesFilter After you did it,
AutoFilterTableHeader will automatically update the displaghow a filter name or filter name
to indicate the column has a filter.

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

| CategoryMame ProductMame: Alice Mutton W | ProductSales ShippedDate
| CategoryMame ProductMame: (3) ¥ | ProductSales ShippedDate
TableModelWrapper

We just tdked about SortableTableModeland FilterableTableModel In fact, both
implementsTableModelWrappeinterface.

/**

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

* as the actual table model or underlying table modetdh 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
ColumnTableModelWrapper [ SG Q& €221 +Fd Iy SEFYLXS 2F
to implement sorting. Instead of modifying the actual table model, wgt provide a row index
mapping. The first row after sorting is actually tHeréw 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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SortableTableModel Actual TableModel

N 0|l Rr ol W
([ U R W N =D

.
(=]

For FilterableTableModel, it is the same thing. We just remove the rowdadhat are not
satisfy the filter condition.

Since both FilterableTableModel and SortableTableModel are table model wrappers, you
Oy O2yySOG GKSY (2 F2NJ I aGLALISE ®
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