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Purpose of This Document
Welcome to theJIDE Gridshe JTable extensionpro@ui Ay WL59 {2Fdg6l NBQa LN

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

What is JIDE Grids

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

Many people complaied about the design of JTablBvery design has its pros and corso
R2Sa We¢lkotftSo tS2LXS KFE@FS a2 Ylye @FNAR2dza (AYRa
such a complex component as JTable satigfg @S NE 6 2 R anar dyAS/S\Raydr A G Qa y2i
design of JTable is not good but it left out many important features that a table should have.
Good news igTable does leave many extension points so that you can enhance it to meet your
needs. So as long as we keep improving itilit get better and better- JIDE Grids one step
toward this goal. All components MDE Gridare related to JTable and af@lly compatible with
JTable.

Packages
The table below lists the packages in tHBE Gridsroduct.

Packages Description

com jidesoft.grid All theJTable related comgmentsare in this package
including PropertyTabl&ortableTableCellSpanTable,
CellStyleTable, TreeTable, HierarchicalTable,
SortableTableModehlndFilterableTableModektc.

com.jidesoft.converter Converterghat can convert from String to Object and frg
Object to String.

com.jidesoft.comparatdr | Comparators

com.jidesoft.groupet ObjectGroupers that can group many values into one gr,
to reduce the number of distinct values.

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

® This package is moved to jitemmon.jar as otheproducts also need groupers.
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com.jidesoft.combobox Several ComboBoxike components such a
DateComboBox and ColorComboBox, as well as cl
needed to create your own ComboBox.

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

com.jidesoft.tree SortableTreeModel, FétableTreeModel and other class
related to JTree

Class Hierarchy of All the JIDETables

.STF2NB 6S RAaOdzaa SI OK (ildeteftSgivOdydnpwrdigivif A y
them. See below for a class hierarchy of all the table components weihallBE Grids.
= 'Iilg,?ﬂ Mable [jzvzx. swing)
- () % DideTable [com. fidessfr, grid)i
= =) T ContextSensitiveTable (o, jidessft grid)
= (0) % MavigableTable [com. jdsssaft, grid)
= (@) T CelStyleTable (com. jidesoft, grid)
- (B) % CellSpanTable fcom. jidesaft, grid)
= E'?‘i\ CategorizedTable [com, jidesoft, grid)
= (G) % SortableTable (com. idesaft, grid)
= () % TreeTable (com. jidesaft. grid)
(C) 7 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 sedlideTableextends directlyJTablesinceJideTablgrovides the features that
aresupposedo be inJTableThose features include nested table colufmeadertable/row/cell
validation supportand automaticchangingow height.

ContextSensitive Tabfgovides way to configure different cell renderers and cell editors for
each cellThen it comeshe NavigableTablaevhich provides a way to define howdmavigation
keys work in a tableThen it comes taCellStyleTabland CellSpanTablghich provide two
commonly used featureas the names indicate Next isCategorizedTableWe will not cover
this table at all in this developer guide. The reason is veenat 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 CategorizedTabjé (iSOrtableTablevhich supports multiple column sorting

Till now,A 0 Q& &dAfft 2 y/Ster SoktagbBTatde® dividasSria tWdOpés df
distinct tables.Each of them has its own special usa@me is TreeTable PropertyTableis

¢

(0p))
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actually a special use caseTokeTableGroupTablés also a'reeTableThe dher kind of tableis
HierarchicalTablgvhich is quite a unique tablihat is different from all other tables

Generically speaking, you should make you table extending one of thdivastables
(SortableTable HierarchicalTable TreeTable GroupTable or PropertyTablg in the class
hierarchy treewhich are marked in a blue rectangldowever nothing prevents you from using
any other tables as long as you know exactly what features each table provides.

Converter

Before we introduceny table featureswe have to cover some basic modules that gy
tableswould need

As we all know, JTable follows MVC design pattern Mbael is the TableModel. THéew
is the JTable. It could be any type of the data in the TableModel. Unless you use custom cell
renderers, the default cell renderer only display 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 conversion that confrerts String to any data

type. Here comes th®bjectConverter
Below is the interface ddbjectConverterAll converters should implement this interface.

public interface ObjectConverter {
/*7\-
* Converts from object to String based on current lecal
* @param object object to be converted
* @return the String
*/
abstract String toString(Object object, ConverterContext context);

/**

* |If it supports toString method.

* @return true if supports toString

*/

abdract 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 strirgpnverterContext context);




COPYRIGHT © 206R@09 JIDE SOFTWARE. ALGHRTS RESERVED

/**

* |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 Rectangéetplpecified as (10, 20, 100,
HAnO® LT @2dz NBLINB&aASYyld (GKAa wSOGFry3atsS Ia GKS
probably understand it as a Rectangle with x equals 10, y equals 20, width equals 100 and height
equals 200. However, what aboute other 20%of the people Well, they might think it is an int
FNNF & 2F T2 dzNJ yusersocSnNgandrally [&aknibpexperieicy: Sstlong as you are
consistent across your application, users will get used to it.

The situation islightlymore @ YLJX A OF 6 SR Ay (KS OFasS 27F /2t 2N
M X -ifipeoplé understand the RGB view of Color then 90% of them will treat as O 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 208nother way to represent the color is to use the HTML color name
such asx | n n CICyGUE dpplication ismhtml editor, you probaly should use a converter to
O2y @SNII O2f 2NJ G2 &l nn CWEaCthis mMegha i $at,Foasedfon yorX Hpp =
usem ackground, you should consider adding more help information if ambiguity may arise.

Q)¢

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

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 differentiegtjpns, 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 en

The list below shows all the converters that we currently provide.
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"Iﬁh EObjeu:th-m.rerter {com.j.idesofr.cenverter}é

= Eﬁ'ﬁn ArrayConverter [oovjidesoft comeerter)
Cﬁ'ﬁ: DimensionConverter (oo fidesoff comverter;
Cﬁ'ﬁ] PointCaonwverter fcone jidesoft converter:
Eﬁ'h RectangleConverter (oom jidesoff convertar)
Eﬁ% BooleanCanwverter (oo jidesoft oonverter)
Cﬁ'ﬁ: CalendarConverter (oo jidesoftcomeerier)
= Cﬁ'ﬁ: ColorConverter (oo jidesoft comvertar)
Cﬁ%} HexColorConverter (oo jidesoffoonverter)
Eﬁ% RabColarCanverter (oo jidesoftoonverter)
Cﬁ'ﬁ: DateConverter (oo fidesoft comverter)
= Cﬁ'ﬁ: DefaultObjectConverter Joowr jidesoft comeerter)
Cﬁ'ﬁ] StringConverter (oo jides off convertart
Eﬁ% FileCanwerter (oot jidesoft convertert
Eﬁ o FontConwverter (oo fidesoft comverter)
Cﬁ'ﬁ: FontMarmeConverter {conn fidesoff comverter
Cﬁ'ﬁ] MonthCornverter foor jidesoft convertery
= Eﬁ'h MumberConverter (oo fidesoft corvertar
Eﬁ'ﬁn DoubleConverter foonr fidesoft comvertar)
Cﬁ'ﬁ: FloatConwverter foonn jidesofn converters:
Cﬁ'ﬁ] IntegerConverter {con fidesoft comverter)
Eﬁ'h LongConverter oo jidesoft converter:
Eﬁ% MaturalMumberConverter (oonn jidesofn converterl
Cﬁ'ﬁ: ShortConverter (oo jidesoff converter;

Cﬁ'ﬁ: StringArrayConverter (oo jidesefioomeerier
Figure2 Existing converters

If you want to add your own converters then you can create one quite easily, by
implementing a class that extends tii#hjectConveer interface (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 converters. If you want to register several converters for
the same object theyou can use€onverterContexb differentiate them.

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

void registerConverter(Class, ObjectConverter).

void registerConverter(Class, ObjectConverter, Convert¢sXgn

To help users adding their own classes that suppgoonverterContexwe provide an
interface calledConverterContextSuppofall of ourCellEditorand CellRendergnplement this
interface).
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28 RARYQG dzi2YlF GAOIT & withhaabjedonerirkidhagdrEA & G A y 3
However, we do provide a methoitDefaultConverter(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 aa/e provided. If you wish to make use of this facility then
make sure that you call thaitDefaultConverter()nethod when your application is started.

ObjectConverterManager.initDefaultConverter();
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Property Pane

In an Object Oriented Designyery object is composed of a combination of data and

Tdzy OtliA2yd LY Wk St =

g S

az2zySiavySa

NEBFS

NJ G2 UGKAaA

the JavaBean pattern then all properties are exposed via getter and setter methods. If an

application 8 SR a

G2

RS f

gAGK

Iy

202S500Qa

LINR LISNI A S a

name of each property, along with its value. This is the purpose oPtiepertyPangwhich
displays this information in table form.

Beloware two examples of Property Pandésgm NetBeans and JBuilder respectively. Both
graphs show the properties of a JButton. As you can see, the JButton has many properties, such

la

Al a

to display hem in a table like this with the property name on the left side and the
corresponding value on the right side.

xze A B e

actian

null

background

[ [204,204,204]

fart

Dialog 12 Bold

foregraund

M 000

ican

il

MREmanic

text

JButtont

toolTipText

il

Figure3 NetBeans PropertyPangAbove)

Figure4 JBuilder9 PropertyPangRight)

hame
constraints

actionmap

alignmentx
alignmenty’
hackground

horder

caretCalor
caretPosition
cantentType
debugGraphicsOptions
disabledTexCalor
document
doubleBuffered
editable

editarkit

enabled
focusAccelerator

font

foreground
inputyverifier
logicalStyle

margin

maximumsize
minimumSize
nextFocusahleComponent

What does a PropertyPane look like?

jTextPane1
Center

0.5

0.5

1 Wyhite
custam
M Black
10
texdiplain

[ =default=

153,153,153

False
True

True
"Dialog", 0,12
M Black

33,332
2147483647, 2147403647
6,22

The picture below shows an example of a property pane, using?mpertyPane&lass. The
PropertyPaneonsists of three main parts. The top portion is a toolbar that has buttons which
provide convenient access to some featurestloé PropertyPane The middle portion is the
PropertyGrigd which displays the name of each property, along with its value. The bottom
portion is the description area, which can be used to provide a more detailed description of
each property.

Since the nameof each property is usually very concise, the description area can very
helpful (especially for new users). However, the description area can be hidden when the user
becomes familiar with the properties

10

R
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g PropentyPanellemo; J_Ja
3k =}
Background B :c5, 0,0
-

Opaque False
Bounds 0; 0; 100; 200
Dimension 800; 600
MName Labell
Fonk Marme Arial
Text Data
Visible True
File: C:\Program Files|JIDE}srchcomijides. .
CreationDate Feb 10, 2005
ExpirationDate 0z{05
Mot Editable 10
Dauble 1.0
Floak 0.01
Inkeger 1234
Long text to best toolkips, IF vou. ..
55N 000-00-0000

4 Level1
Skring Array a;b;c;d

Foreground

The row is intended to show how Eo create a cell to input color in HEX Format.

Figure5 JIDE PropertyPan

The PropertyGridis a twocolumn table, the first column of which is the name of the
property and the second column is the value of the property. If you wish, you can group sets of
properties into categories where each category appears as gray bold,test shown in the
example above. You can collapse categories, which you are not interested in, so that only
properties you are interested in will be shown. You can also have different levels of properties,
as shown in the last row in the example above.

If you have a large number of properties, which makes it hard to find a specific entry, then
you can click on the alphabetic button in tReopertyPandoolbar, so that the properties will be
listed in alphabetic order.

11



g PropentyPaneliamo)

gz 8] [=] =t =t
Background
Bounds
CreationDate
Dimension
Double
ExpirationDate
File
Floak
Fonkt Mame

L

Inkeger 1234
+ Level1

Long text ko kest toolkips, IF you. ..

Mame Labell

Mot Editable 10

Cpaque False

35N 000-00-0000

Skring Array a;b;c;d

Text Data

Yisible True
Foreground

The row is intended to show how to create a cell ko input colar in HEX Format,
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W 255, 0,0
o; 0; 100; 200
Feh 10, 2005
00; 600

0zj0s

C:\Program Files\ JIDE\srchcomijides. ..

Arial

. ALGHRTS RESERVED

&(=1E3

1.0

0.01

Figure6 PropertyPane(AlphabeticOrder)

As a user, how do | use it?

When you click the mouse on the name column, the row will be selected and the value
column will go into editing mode automatically. The type of editor that is displayed may vary
depending on theytpe of the data that is being edited. There are basically three types of editors.

TextField editor, For very simple types such as name, number etc.

Dropdown Popug; Rather than letting the user type frdermat text, this uses a popup to
help the user skect the required value. Usually the popup only needs a single selecting action.
Examples include the Color and Date input editor.

Dialog Popup, If the popup needs multiple selection actions then you should consider using
a Dialog Popup rather than a Ditgavn Popup. In addition, you should use the Dialog Popup if
there is an existing dialog that you can leverage. Examples include Font, File and Multiple Line
Description.

TextField editor is very simple and so will not be discussed any further.

Below is arexample of a Dropdown Popup, for selecting a color, using a cdiokdtke
editor. If you click on the drop down button then the popup will be displayed.

El Appearance

ET TR -l
Fareground [ #FFFFFF

12
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E Appearance

Background N 255, 0,0 -

Foreground [ #FFFFFH

FontFace Arial Mone

Opaque False EEEEEEEN
# Bounds 0; 0; 100; 20 EEEEEEEE
= bata : AEEEEEEE

File C:\Program Fi

CreatiorDate 17oezon | MOCEHEDENE
2 attribute gOoOoOooOEEO

Mame Labell Mare Colors

Texk Data

Figure7 Dropdown Cell Editor

You can also choose a value without goihgptigh the popup. Just type in the value you
gl yd Ay GKS GSEG FTASERX

E Appearance

Background B 255, 0, 255 d|
Faoreground ] #FFFFFF
XIyR GKSy LINBaa SydidSN»w ,2dz Ory &aSS (G4KS @I t dzS
GKS O2y@SNIISNJ Y2Rdz S KIFa 06SSy dzaSR KSNEBE (2 02y Q¢
= Appearance ‘
EBackground B 255, 0, 255
Foreground [ #FFFFFF
Below is an example of a Dialog Popup. Instead of the down arrow button that is used in a
ENRLIR2gY LIRLIzZIE |+ aXé odzidzy Aa RAaALXLFI@SRo /fAO
you select a value.
The example below is a file chooseslicking2 y G KS aXé¢ gAfft OFdzaS | CAf
popup.

E Data

am Files\JIDE|srclcomijidesoftiDema. java J”
Figure8 Dialog Cell Editor

As a developer, how do | use it?

If you are following the standard object bean pattern then it is quite easy to use the
PropertyGriccontrol. Hovever, in the real world, not all objects are compliant with the standard
bean pattern. Furthermore, in many cases we find that we are dealing with a property which
R28a y23G SEAaG la Iy FGGNRodziS 2F lyefaagatsS 20
based on the values of a number of attributes. Based on our experience of dealing with this sort
of situation, we created a class calletbperty- not surprisingly, it is an abstract class.

Propertydefines the following methods as abstract, sayweed to write your own Property
class that extendBropertyand implement these three methods:

public abstract void setValue(Object value);
public abstract Object getValue();
public abstract boolean hasValue();

13
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Thingsbecome much easier once you haveated a concrete descendant of throperty
class. Then, all you need to do is to create a list of jwapertyobjects, as airrayListand use
this ArrayListto create aPropertyTableModel

ArrayList list = new ArrayList();
t NBR LISNI @ LINE Ligeh@gropdrty Yy S6 Xodd K
list.add(property);

/I add more properties

PropertyTableModel model = new PropertyTableModel(list);
PropertyTable table = new PropertyTable(model);

14
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BeanProperty and Beanlntrospector

ThePropertyclass provides an abstract inephentation If you want to usd’ropertyTable¢o
display JavaBean properties, it will be too tedious to create a lisprofperties manually.To

address this requirement, we introduced a concrete class c@leahProperty BeanProperty
implements Property on top of PropertyDescriptor which

implementation.

We introduced another class callBeanintrospectorto help you introspect JavaBean.

BeanlIntrospectqwill create a list opropertieswhich can be used RropertyTableModel

Thee are four different ways to createBeanintrospectar

1.

DA@SY |y ly3asaBéah cokphtible ang there is correspondegninfo
class, you can us&eanintrospector(Class clazz, BeanIinfo beanltdogreate a
BeanlIntrospectar

If you know exetly thef A a4 2F LINBLISNI& ylyvySa 27
create a Beanlinfo, you can uBeanintrospector(Class clazz, String[] properées)
give introspector the information of the properties. The arraypodpertiesis in the
format of

new String(] {
"propertyNamel", "propertyDescriptionl1", "propertyCategoryl1",
"propertyName2", "propertyDescription2", "propertyCategory?2",

So if you haven properties, the array length should be ha8&n. This array wlitell

is part of JDK JavaBean

BeanlIntrospectowhat the properties are as well as the description and category

which are both part oProperty

In this case, you know exactly the list of property hames, just like in case 2. However

@2dz R2y Qi 4| thé propetty ndrhelNBR sodc@ Bofle. We provide a way

to load the property definition from XML file. The XML file looks like this.

<Properties>
<Property name=X" displayName=X" description=X" category=X"/>
<Property name=X" displayName=X" description=X" category="X"/>
X

</Properties>

15
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Possible attributes for Property element in the XML are "name", "displayName",
"value", "type", "description", "dependingProperties”, "category",
"converterContext", "editorContext”, "editable”, and "autolntrospect".

The XMlfile could be at any place whetbe code can accesslowever we suggest
you putit at the same package of the object class definitond copy it as resource
file to class output directorgo that you can use class loader to load'lere are two
constuctors for this case Beanlntrospector(Class clazz, String fileNaraay
Beanlntrospector(Class clazz, InputStreamTing first one used to load property XML
as a file. The second one is to load it using class loader.

The last casds you want to completly depend on Java reflection to find all

properties. You can use construct®eanintrospector(Class claaz}this case. If using

this way, it will find a lot more properties than you negdg LJA OF f f &8 &2dz R2y Qi
use this wayHowever it imot a badidea to use thisn development phase get the

complete listof properties andthen go througheach one andietermine which ones

you want In production phase, yoshoulduse the first three ways and only show the

properties you want.

For example, if gu use reflection to introspect Rectangle.class, you will get 18
properties. Most of them are uselesSee the first picture belowin fact, you just
need to have a string array as below.

public static final String[] RECTANGLE_PROPERTIES = ney String[]

"X"! "X"! ""1
"y"! "y"l ""l
"width", "width", ",

And use the second way to create the introspector, and you got the property table like
in the second picture.
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=, i & 7
1k S5 L

bounds 0; 0; 500; 600

boundszD

centers

centery

class

empky

frame java,awk,.geom, Recta..,

hieight

location 0;0

maxs

max'

mire = . i

i e T L

rect =

size 300; &00 w i}

width Wy 0

* width 300

¥ hieight 600
{Name) {(Name)
(Description) (Descripkion)

After you create he Beanintrospectqgr you can futher customize it by calling
getProperty(String namefdo get the BeanPropertyand then callsetConverterContext@nd
setEditorContext@tc.

BeanlIntropectohas a method calledreatePropertyTableModel(Object objedt)will create
a PropertyTableModédhat can be used bropertyTable

b2¢ fHahroDgh a real example weate and configur BeanIntrospectoto inspect the
properties ofDockableFrame

CA N& ( = cohsButterBeantiziid®ectorDockableFrame.clast) create an introspector
first, then callcreatePropertyTableModeind set the model oPropertyTableHere is what you
will see.
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H E = B
U1

com. jidesoft.plaf.vsn...

UIClassID

floatable True

autohidable True

hidable True
defaultFocusComp. .. com.jidesoft,designer... —
showGripper False

showTitleBar True

dockID 49,036
undockedBounds 1,023; 219; 200; 200
initMade 4
initSide 4
initIndex 0
availableButtons 15
dockable True

floated

docked

tabTitle Framel

sideTitle Framel

Figure9 BeanlInstrospector on DockableFrame.class

There are more than 140 properties when we triglk S FANRG GAYS® LGQa
all of them so we just take part of them as an example and show it al#dtes. looking through
each of them, we come up with a list of properties we want to expdben we create a String
array of the properties @ want and use constructoBeanintrospector(Class clazz, String]]
properties)to create an introspector. See below. As you can see, there are only 22 properties.
And they are properlgategorized
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B2t B = =

= [~
leey Frame1l
=
tabTitle Framel
title Framel
sideTitle Frame1l
=
initMode 4
initSide 4
initIndex 0
=
preferredsize 200; 200 i
dockedwidth 200 |
dockedHeight 200
autohideWidth 200
autohideHeight 200
undockedBounds 1,112; 166; 200; 200
=
showGripper False
showTitleBar True
availableButtons 15
=
slidingAutohide True -
=
doclable True
autohidable True
floatable True
hidable True
maximizable True [+

Figurel0Beanlnstrospector on BckableFrame.class with proper categories

LGQ& YdzOK 0S03GSN o dziForiexamplditModeopértyi is shownbs TS g A 4 &
a regular integer cellYes, the type of the property isdeedint.class but the valid vaés are
defined in DockConteix such ashidden, floating, dockedr autohiddenetc. It will be vey
unusable if let you remember the mappittg L 6 Q&4 GSNE St ae G2 a2t gSo ! f 1
EnumConvertethat maps correctly from int value to a string valas well as correspondin
EnumCellRenderer/Editor

EnumConverter dockModeConverter = new EnumConverter("DockMode
DockableFrame", int.class,

new Object[|{
new Integer(DockContext. STATE_HIDDEN),
new Integer(DockCdext.STATE_FLOATING),
new Integer(DockContext. STATE_AUTOHIDE),
new Integer(DockContext.STATE_AUTOHIDE_SHOWING),
new Integer(DockContext. STATE_ FRAMEDOCKED)
3
new String[{
"Hidden",
"Floating",
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"Autohidden”,
"Autohidden (showing)",
"Docked"},
new Integer(Dockantext. STATE_HIDDEN));

dockModeConverter, dockModeConverter.getContext());

CellRendererManager.registerRenderer(dockModeConverter.getType(),
dockModeRenderer, dockModeRenderer.getContext());

dockModeEditor.getContegy);

odeConverter.getContext());

deEditor.getContext());

ObjectConverterManager.registerConverter(dockModeConverter.getType(),

CellEditorManager.registerEditor(dockModeConverter.getType(), dockModeEditor,

EnumcCellRenderer dockModeRenderer = new EnumCellRenderer(dockModeConverter);
EnumcCellEditor dockModeEditor =m&numCellEditor(dockModeConverter);

DOCKABLE_FRAME_INTROSPECTOR.getProperty("InitMode").setConverterContext(dockM

DOCKABLE_FRAME_INTROSPECTOR.getProperty("InitMode").setEditorContext(dockMo

The same thingppliesinitSideproperty.

The next thing we noticed is thendockedBoundgroperty. The type idRectangle.class
Since we hav®ectangleConvertethe rectangle value is converted to a sesnlon delimited
string. The valuearein the orderof x, y, width and height. If @s types in that format, it will be
converted to rectangle. Howeveh si fot usesfriendly. A better approach is to make
undockedBoundsxpandableso that the value of x, y, width, height can be modified in child

properties. To make it happen, you needdall the following.

me.PROPERTY_UNDOCKED_BOUNDS).setAutolntrospect(—
by

After a few customizatiors, we gotthe screen shobn your | =

right. As you can sedjitMode and initSideproperties are now |  sideTtk
combolox. User can choose the meaningful value directly fr( = imode
the list. TheundockedBoundgroperty has child properties sc

that user can change the x, y, width or height directly. =

preferredSize

We providemany built-in cell editors in JIDE Grids produt SOCESWidt:

. . . . . ockedHeight

as you will see in théollowing sections. However there is NI siomdewidn

way we can cover all your need. When you have a custom ¢ _ aehdeteaht
type, you may need to write your own cell editor/ce «

W

width

height

initIndex

showGripper

2 o showTitleBar

availablzButtons

slidingAutchide

initSide

DOCKABLE_FRAME_INTROSPECTOR.getProperty(Dock‘*AE"B .
= &

Frame1

Framel
Framel
Framel

Docked
East
North
South |

West
Center

LY
200
1,112; 166; 200; 200
1,112
166
200 —
200

False
True
Close, HideAutohide, ...

Trua

Initial side. It is the side that the dockable freame will
appear when there is no saved layout
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renderer/converter in order to allow user editiriat certain typein PropertyTable
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CellEditors and CellRenderers

Theusage ofCellEditor and CellRenderisrprobablyone ofthe most interesting aspects of
the JTable framework.

CANRGX tSiQa NBOASSG K2 WelofS KIFEyRtSa Odzadz2YA
1. You can set aCellRendererand CdlEditor per column using TableColum@ a
setCellRenderemdsetCellEditomethods 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 the firstcase has a high priority than tisecondone.

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 editoffolitnately, neither of these
assumptions is true in some casesig¢h asPropertyTablg Fortunately enough, JTable does
allow us to add extensions to meet our requirements.

In the case oPropertyTable each row in the value column may have different typs
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 class§asdiEditorManageand
CellRendererManageusing an approach similar to tibjectConvedrManager

If we first consider theCellEditorManagerthis 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 contextsDifferent from CelRendererManagerCellEditorManagetakes
CellEditorFactorto make sure an unique cell editor is used for each cell editing

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

public static void registétditor(Class clazz, CellEditorFactory editorFactory)

As an example, the String class is generally associated @thirgCellEditorHowever, if
the String is actually a font name then we associate it wioatNameCellEditan the context
of FontName@llEditor. CONTEXIF you still remember the definition dfroperty you will recall
that the Property class has a field calleBditorContext This means that if you set the
EditorContextof a Propertyto FontNameEditor. CONTEXEen a FontNameCellEditowill be
used to edit cells of that type.

registerEditor(String.class, new CellEditorFactory() {
public CellEditor create() {
return new StringCellEditor();

}
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D
registerEditor(String.class, né@ellEditorFactory() {
public CellEditor create() {
return new FontNameCellEditor();

}
}, FontNameCellEditor. CONTEXT);

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

Bah CellRendererManageand CellEditorManagethave a method to initialize default
editors or renderers, calledhitDefaultRenderer(and initDefaultEditor() respectively. Please
note that these methods areot called automatically (except in our demo codé&his 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.

= Wy E E.AbstractCeIIEditor {,iavax.sw.ing}é
= E&'&\ AbstractlideCellEditor foom jidesoft grids

= Cﬁ’r}a ContextSensitiveCellEditor (oo jide softgrids
Cﬁ o ColorCellEditor {con jidesoft gridy
G @ DateCellEditar (oo jidesoftgrid
Cﬁ?ﬂ FileMameCellEditor (oo jidesoft gridy
= Cﬁ’r}:\ FormattedTextFieldCellEditor (oo jidesoft grid:
= Cﬁ'&] MumberCellEditor (oo jides oft grids
Cﬁ'ﬁa DoubleCellEditor foonjidesoft grid:
Cﬁ'h FloatCellEditar (oo jidesoft gridy
Cﬁ'ﬁﬂ Integer CellEditar {conm jidesoftgridy
Eﬁ'&\ ShortCellEditor foowm jidesoft gridy
= Cﬁ’r}:\ ListComboBoxCellEditor foon jidesoft grids
G5 = BooleanCellEditar (oo jidesoft gridy
E&'ﬁ] FontMarneCellEditor foomn jidesoft grids
Cﬁ’r}:\ MonthCellEditor oo jidesoft gridy
Cﬁ’r}:\ StringArrayCellEditar {conmjidesoft gridy
= Eﬁ?a TextFieldCellEditor foomm jidesoft grid:
Cﬁ'&\ DimensionCellEditar {con jidesoft gridy
C&'&\ PointCellEditor (<o jides oft gridy
E&'ﬁ] RectangleCellEditor (oo jidesoft gridy
Cﬁ'ﬁa StringCellEditar {oos jidesoft gridy

Figurell Existing CellEditors and their hierarchy

Here is the cde to register default editors and renderers

CellEditorManager.initDefaultEditor();
CellRendererManager.initDefaultRenderer();

In fact, in JIDE Grids not just ProperyTable uses CellEditorManager and
CellRendererManagetContextSensitivebée is the table class that starts to use it. If you
NEYSYOSNI GKS GFofS KASNI NOKe Iséctiof y0B6 wiltiseefal & a
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tables provided inJIDE Gridextend ContextSensitiveTablexcept JideTablelt means tables
such as SorableTable TreeTable HierarchicalTable CellSpan/StyleTableall can use

CellEditor/RendererManager

ContextSensitiveTableuses a table model -called ContextSensitiveTableModel
ContextSensitiveTableModettendsTableModelinterface and added three more rtieds. See
below.

/**

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

*

* @param row

* @param column

* @return converter context

*/

ConverterContext getConverterContextAt(int row, int column);

/**

* Getsthe 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);

getCellClassAtkturns the data type for a cell. If you need different cell renderer or editor
for the same data type, retuga different EditorContexin getEditorContextAt(jor those cells
Please note, botlCellRadereManager and CellEditorManageuse EditorContextto look up
alought the name oEditorContexK & G SRAG2NE Ay Al

The getConverterContextAinethod can be used if you want to use the sanefault cell
renderer but want to display the data differentlyThe converter context is used to find the
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correct ObjectConvertethat can convert from a data type to/from a string so that the default
cell renderer can display iBy using this featureyou 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 addedetDefaultCellRenderenethod to ContextSensitiveTableill
allow you to set a cell renderghnat will be used for all cells.

[ SGQa aSS FFGSNI GKAA SyKFIyOSYSyilz K2g OStt NBY
1. setDefaultCellRenderéw set the same cell renderer for all cells in a table.

2. You can still set &ableCellRendereper column usingrableColum® &etCellRenderer
methods respectivelyThis is just like before.

3. You can set your cell renderers@ellIRendererManageihen implement a table model
that implementing ContextSensitiveTableModélhe cell renderers will be looked up
from CellRendererManagend used.

a. There is a special case. If you @& touse ContextSensitiveCellRendeter
display your data as string, you can returnddferent ConverterContexin
ContextSensitiveTableModel ContextSensitiveCellRenderewill use the
ObjectConverteit findsto convert your data into string.

4. You can still set a defaultellRendereper data type usingetDefaultRenderer(Class,
TableCellRendererThis is again just like before. But if will only happen if either you
called setCellRendererManagerEnabled(false)2 NJ g 2 dz RARY Qi A Y L3
ContextSensitive TableModelyour 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 @ableCelEditorper column using ableColumf setCelEditormethods
regoectively. This is just like before.

2. You can set your cadditorsto CelEditoManager. Then implement a table model that
implementing ContextSensitiveTableModeThe celleditors will be looked up from
CelEditoManagerand used.

3. You can still set a daft CelEditor per data type usingsetDefaulEditor(Class,
TableCellEditdr This is again just like before. But if will only happen if either you called
setCelEditoManagerEnabled(false) 2 NJ & 2dz RARY Qi A Y LI
ContextSensitiveTableModalyour table malel.

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

We preparedG26.ContextSensitiveTableDenmothe examplegolder which shows/ou how
to use this feature.
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Color Related Component s

ColorChooserPanel

ColorChooserPanisl a panel thahas many color buttons that the user can click on to select
the required color. This class supports flemListenerAn itemStateChangedvent will be fired
whenever a color is selected.

We support several color sets, including the 15 basic RGB céisasic colors and 215
web colors.

Monge

@IDII
HEE .
.

More Colors

Figurel2 ColorChooserPanel (15 colors)

Monge

EEEEEEEN
EEEEEEEN
EEERELENR
EDOEEEND
EDOCOEEO

More Colors

Figurel3 ColorChooserPanel (40 colors)

Mone

OoOooooDdo0dooooooom
0O SO EeEEEOOOMm
EECIEENNENNNNEEEOEEE
SRy pr - guyegepe gy Fepepe g j |

lDllDlllqlllllllll
EEEEEEDN LK EEEEN
EEEEEEEE LS Y g
T EEEN
™ EEN

More Colors

Figurel4 ColorChooserPanel (215 wedafe colors)

In additional to color choosers, we also support gray sedlem 16 gray scales, 102 gray
scales and 256 gray scales.
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Mone

EEEEENEEN
EEEEEEO0
More CD|

Figurel5 ColorChooserPanel (16 gray scale)

Mone
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|
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|
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|
EEN
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More Colors

Figurel6 ColorChooserPanel (102 gray &)

ColorComboBox

Unsurprisingly, theColorComboBoxs a combo box that can choose colors. It uses
ColorChooserPana$ dropdown popup, as shown below:

||:| 153, 204, 0 vl

Mone

IDIII
TRl
EDCEhmmO

Mare Colors

Figurel7 ColorComboBox
Keyboard Support

ColorComboBox and ColorChooser&asupports keyboardnly environment.

When Popup is hidden

ALT+DOWN To Bringup the popup

When Popup is visible

ESC Hidethe popupwithout changing the selection

LEFT Previouscolor to thesame row. If at the beginning ¢
a row, go to last coloof previous row
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RIGHT Next color to the same row. If at the end of a row,
to first color of next row.

UP Color at the same column of the previous row

DOWN Color at the same column of the next row

HOME First color

END Last color

ENTER Select thehighlightedcolorand hide popup

Date Related Component

DateChooserPanel

Similarly to theColorChooserPanethe DateChooserPané$ also a popup panel, which
allows the user to choose a Date value (again, provild@mgListeneevents, as appropriate).

4 April 2006 3 4 april ENEER 3

Sun Mon Tus Wed Thu Fri Sak Sun Mon Tue Wed Thu Fri o Sat
13 1 13 1
14 3 5 6 7 8 14 3 s 5 7 8
15 9 10 11 12 13 14 15 15 [+ 10 11 12 13 14 15
16 | 16 17 18 19 20 21 22 16 16 17 18 19 20 21 22
17 ] 23 24 25 26 27 28 29 17 | 23 24 25 26 27 2 29
15 | 30 18 | 30

Figurel8 DateChooserPané€l Choosing Year
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%

Sun Mon  Tug

13
2] = [
15 9 10 11
e | 16 17 18]
17 ] 23 24 25)
18 | 30

Today

February
March
April

May

June

July
August
September
Ockaber
MNovember

December

1
[
S
2
9

Figurel9 DateChooserPanel (Choosing Month)

April 2006

Sun Man

Tue Wed Thu Fri

9
16
23
30

3 5
0 1oz
17 18 19
4 B 2%

22

Figure20 DateChooserPanel
Ge¢2RIEE

(hide week ofyear panelz

Iy Rvhich bre gliéptonad) dzii G 2 v

DateChooserPanel dateChooserPanel = new DateChooserPanel()
dateChooserPanel.setShowWeekNumbers(tfaise);
dateChooserPanel.setShdwdayButtontrue/false);
dateChooserPanel.setShbleneButtor{true/false);
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April 2006

Sun Mon Tue Wed Thu Fri Sat

2] 3 [&] s & 7 s

Figure21 DateChooserPaneh(l dates after Aug 13, 2003 aresébled)

/I create a DateModel first
DefaultDateModel model = new DefaultDateModel();

/I setMaxDate of DateModel to Aug 13, 2003
Calendar calendar = Calendar.getinstance();
calendar.set(Calerat. YEAR, Z1B);
calendar.set(Calend@lONTH Calendar. AUGUST)
calendar.set(CalendddAY_OF MONTHS3),
model.setMaxDate(calendar);

/I create DateChooserPanel with that model.
DateChooserPanel dateChooserPanel = new DateChooserRadely

April 2006

Sun Mon Tue Wed Thu Fri  Sat

1 |[Z2] 2 [3] 5 s
: 1

15 10 12 13 14
16 16 17 18 19 20

17 23 24 25 26 27 28
18 30

Figure22 DateChooserPanebhfly weekends are disabled)

/Il create a DateModel first
DefaultDateModel model = new DefaultDateModel();

/I add DateFilter to allow WEEKDAY_ONLY
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model.addDateFilter(DefaultDateModel WEEKDAY _ONLY);

/I create DateCboserPanel with that model.
DateChooserPanel dateChooserPanel = new DateChooserPanel(model);

Januar

S0 Mo i ]

13
14
15
16
17
18

= >

9
16
23
30

10
17
24

Februar

i

Marz

[

AE
Mai

Juni

Juli

August
September
Oktober
MNovember

Dezember

Figure23 DateChooserPanel (Localized Versibe)

DateChooserPanslpports multipleselections There are three selection modes. Tlistfis
SINGLE_SELECTI@Maning only one date can be selected at one time. This is the default
mode. Since JIDE v1.9.1 release, we introduced two new selection m&IN&LE INTERVAL
andMULTIPLE_INTERVBINGLE_INTERVM#&perfect to choose a data rga. See a screenshot
below.

] April 2006 »

Sun Mon Tue Wed Thu Fri  Sat
13 1
127 5 [ e e [ e
o e o o T
16 16 17 18 19 20 21 22
17 23 24 25 26 27 28 29
18 | 30

Figure24 SINGLE_INTERVAL Selection Mode

MULTIPLE_INTERMWAbde allows user to choose multiple data rargyésee a screenshot
below. You can use this mode to display things like all holidays withiremmuryear, an

SYLX 28S8SQa @FrOFiA2y RlI&a SioOo
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4 April 2006 »
Sun Mon Tue Wed Thu Fri  Sat

13 1

14 c 7 s

159 10 14 15

|6 o

7 = 2
30

Figure25 MULTIPLE_INTERVAL Selection Mode

User can use keyboard or mousith the help of CTRL (or Command key on Mac OS X) and
SHITF keto do multiple selectionsThe way to use isithe same as usy multiple selections in
JList.

When DateChooserPanés in single selection mode, you can usstSelectedDate@nd
getSelectedDate(p set and get the selection. However in multiple selection mode (including
both single interval or mitiple interval), you needgetSelectionModel()to get the
DateSelectionModdirst, then callgetSelectedDateséy setSelectedDates(Date[] daer other
methods to get or change the selections.

There is also a vieanly modeDateChooserPanehs shown
here. In viewonly mode, althoughsetDisplayedMonth(ran be I —
used to select which month you want to displ&)ere is no next ., .
month or previous month button sthe user will not be able to S A A
change itUser cannot select any date either. 6|18 17 18 19 2 21 2
17 ] 23 24 25 26 27 28 29
18 | 30

April 2006

Figure26 View-only Mode

You can also customize the date label, day of week label,
the month and year labels to show some special effect. To do

simply create a class extendiBteChooserPanebverriding the | —rtte e T =

appropriate methods to get theisual effect that you want. Ol i 4 5 & 7 8
10

15 9 11 1z 13 14 15

To the right is a simple example that makes each cell bige * | 7 11 1 =2 =2 =2

17 ] 23 24 25 26 27 28 29

grays the weekends, and shows exampleicon on thedToday | =

date.

Figure27 Customized Label in Viewnly Mode

The methods you can overed are: -createDateLabel updateDatelLabel
createDayOfWeekLahel updateDayOfWeekLahel createMonthLabel updateMonthLabel
createYearLabelnd updateYearLabelThe default create methods will simply create a standard
JideButton Your implementations can owgte this behavior to crate whateverJComponent
you want The update methods will update the actual value of the labels. Since the date is
passed in as parameter to all update methods, so you can check the date and do whatever you
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want to the labels. Foexample you could look up in a database and find out if there are any
historic events on that date and add a special icon if so (perhaps addifguseListeneto
trigger some other behavior).

DateComboBox

A DateComboBois a combo box that can choosedate, using aDateChooserPanels a
dropdown popup.

fapril 2, 2008 v

1 April 2006 »

Sun Mon Tue Wed Thu Fri  Sat

2] 3 4 5 6 7 8
9

15 10 11 12 13 14 15
15 16 17 18 19 20 21 22
17 ] 23 24 25 26 27 28 29
15 | 30

Figure28 DateComboBox

Keyboard Support

DateComboBoand DateChooserPanslupportsa keyboardonly environment.

When Popup is hidden
ALT+ DOWN To Bring up the popup

When Popip is visible
ESC Hidethe popupwithout changing the selection
LEFT Previous day of the selected day
RIGHT Next day of the selected day
UpP Same day of the last week
DOWN Same day of the next week
HOME First day of this month
END Last day of this mnth
PAGE_UP Same day of the last month
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PAGE_DOWN Same day of the next month

CTRL + PAGE_UP Same day of the last year
CTRLPAGE_DOWN Same day of the next year

ENTER Select the highlighted date and hide popup

CalendarViewer

January 2006 February 2006 March 2006 3
Sun Mon Tue ‘Wed Thu Fri  Sat Sun Mon Tue Wed Thu Fri  Sat Sun Mon Tue Wed Thu Fri  Sat
1 1 7 5 1 2 3 4 9 1 2 3 4
2| 8 5|5 6 7 8 9 10 11 w|s & 7 8 9 10 11
3 7|12 13 112 13 14 15 16 17 18
s EEEEEEE s [EEE] 2 5 ox s 2| 2 a2 on on s
5 29 30 31 9 26 27 28 13 26 27 28 29 30 31
[} 10 14
April 2006 May 2006 June 2006
Sun Mon Tue ‘Wed Thu Fri  Sat Sun Mon Tue Wed Thu Fri  Sat Sun Mon Tue Wed Thu Fri  Sat
13 1 15 1 5 [} 2 1 2 3

2 3 4
159 1w 11 12 13 14 1§ 20 18 19 20
22

AW
o
faow
m oo
]
m @
)
S5

16 16 17 18 19 20 21 22 21 21 23 24 25 26 27 =1 18 19 20 21 22 23 24
17 | 23 24 25 26 27 28 29 22| 28 29 30 31 5 | 25 26 27 28 29 30
15 | 30 23 7
July 2006 August 2006 September 2006
Sun Mon Tus Wed Thu Fri  Sat Sun Mon Tue Wed Thu Fri  Sat Sun Mon Tus Wed Thu Fri  Sat
1 3t i 2z 3 4 &5 35 12
2 8 2 0 11 12 w3 4 5 & 7
= o mEE] s eI s |10 u w2
29 22 34 24 =z 2% B |17 18 19
30| 2 29 35 31 39
31 30 36 40

Ockober 2006 November 2006 December 2006
Sun Mon Tue Wed Thu Fri  Sat Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat
40 1 2 3 4 5 ] 7 44 1 2 3 4 43
418 9 10 14 505 6 7 8 9 10 11 49
2| 15 1g 17 18 19 20 21 46 12 13 14 15 16 17 18 50
43 | 22 2 24 25 26 27 2 47 19 2 21 22 2 24 25 51
44 | 29 30 31 43 | 2 2 2 2 30 52
45 49 1

Figure29 CalendarViewer of 12 month view with multiple selection

CalendarVieweuses severdDateChooserParelo create a Calendar view. You can choose
how many months you want to view. It also supports multipdelections just like
DateChooserPandlalendarVieweusesDateSelectionModdb keep track of selection, which is
same aPateChooserPanel
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April 2006 May 2006 June 2006 3

Sun Mon Tue Wed Thu Fri  Sat Sun Mon Tue Wed Thu Fri  Sat Sun Mon Tue Wed Thu Fri  Sat
13 1 18 1 2 3 4 5 & 22 12 3
14 3 4 5 8 7 8 1|7 8 [@] 2304 s & 7 8 9 10
159 10 11 12 13 14 15 20 18 19 20 2|11 12 13 14 15 18 17
16|16 17 18 19 20 2 22 21| : 2 23 M 3 % X 5|18 19 20 = 22 23 24
17|23 24 25 26 27 28 29 2|28 29 30 3 % |25 26 27 28 29 30
18 | 30 23 27

Figure30 CalendarViewer with three month view

Create your Own ComboBox

ComboBox is a very useful component that extends taaedard JComboBoto overcome
the restriction that you may only choose a value from a list. As you can see from the previous
discussions, this is not quite good enough. However, with helgbstractComboBgxyou can
create any type of ComboBox you want.

ComboBox has three partsa text field editor, a button, and popup that appears when the
button is pressed. So thibstractComboBowill allow you to customize all three parts.

/**

* Subclass should implement this method to create the actual edibanponent.
* @return the editor component

*

public abstract EditorComponent createEditorComponent();

/**

* Subclass should implement this method to create the actual popup component.
* @return the popup component

*/

abstract public PopupPanel createPopupComponent();

/**

* Subclass should override this method to create the actual button component.

* If subclass doesn't implement or it returns null, a default button will be created. If
type is DROPDOWN,

* down arrow button will be used. If type is DIALOG, "..." button will be used.

* @return the button component

*/

public AbstractButton createButtonComponent() {

return null;
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The EditorComponents the text field edior (actually aJPanél If you replace this with a
JTextFieldthen it becomes normalJComboBax Although you can create your own
EditorComponentyou must make sure that it extends aBditorComponentand that it
implements getValue and setValue(so that AbgractComboBoxknows how to set and get
values).

PopupPanek the base class for a ComboBox popimthe case of standardcomboBoshis
is just a standardList Likewise, in the case GblorComboBa& A @plar&hobserPandlsually
people use popupo select things, so the PopupPanel contains common methods for all pop
ups, such as knowing how to select an item and how to fire an item event when the selection
changes. Please note that althouBlopupPaneis usually used as a DropDown, it can also be
used in a dialog (BileChooserPan&r example). Note also that you do have the choice of using
DROPDOWN and DIALOG when usbgiractComboBox

The Button part of ComboBox is used to trigger the popup. By default, if it is a drop down
popup then we usea button with a down arrow. Conversely, if it is a dialog popup then we use a
odzit2y 6AGK aXé a AGa QFfdsSo

Based on this, it should be easy to see how simple it is to create any type of ComboBox using

the AbstractComboBotamework. (Note also thatist@mboBoxs simply our implementation
of JComboBQx

Below shows an example code of a custom CombaEgixingArrayComboBox.

/**
* <code>StringArrayComboBox</code> is a combobox which
* can be used to choose a String array.
*/
public class StringArrayCtiwBox extends AbstractComboBox {
public StringArrayComboBox() {
super(DIALOG);
initComponent();// it is very important to call this method in your constructor

}

public EditorComponent createEditorComponent() {
return new AbstractComboBox.DefaultTextFieldEditorComponent(String[].class);

}

public PopupPanel createPopupComponent() {
return new StringArrayPopupPanel();
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public void setArray(String[] array) {
setSelectedltem(array);

}

public String[] getArray() {
Object item = getSelectedltem();
if (item == null)
return null;
if (item.getClass().isArray())
return (String[]) item;
return new String[0];

/**

* A popup pael for String array.

*/

public class StringArrayPopupPanel extends PopupPanel {
JTextArea _textArea = new JTextArea();

public StringArrayPopupPanel() {
JScrollPane scrollPane = new JScrollPane(_textArea);
scrollPane.setVertical8#IBarPolicy(JScrollPane.VERTICAL_SCROLLBAR_ALWA
scrollPane.setAutoscrolls(true);
scrollPane.setPreferredSize(new Dimension(300, 200));
setBorder(BorderFactory.createEmptyBorder(5, 5, 5, 5));
setLayout(new BorderLayoi(
add(scrollPane, BorderLayout. CENTER);
setTitle("Choose a String Array");

public Object getSelectedObject() {
String text = _textArea.getText();
String[] array = text.split{h");
return array;
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public void setSelectedObject(Object selected) {
if (selected.getClass().isArray()) {
String[] list = (String[]) selected;
StringBuffer buf = new StringBuffer();
for (inti=0;i<listlength; i++) {
if (i > 0)
buf.append(n");
buf.append(list[i]);

}
_textArea.setText(buf.toString());

}
}
}
TreeComboBox
In additional to ListComboBox, TreeComboBox is anot Eﬁmmﬂwd“abhj s
example of etending AbstractComboBox to create your ow [5 e ~

ComboBox. Instead of using JList to choose an iter|” <™
TreeComboBox uses JTree.

The usage of TreeComboBox is very intuitive. There
only two points that worth mentioning.

L4 basketball v

First,different from JListnot all tree nodes in a treare valid selection. In many cases, you
only want the leaf node to be selecteBo TreeComboBox allows you to add your own code to
determine if a TreePath is valid selection. All you need to do is to overwrite
isValidSelectioffreePath pth). By default, it always returns trueneaning all tree nodes are
valid selectionslIf you want only leaf node to be selectabjeu canwrite something like thisn
subclass

protected boolean isValidSelection(TreePath path) {
TreeNode treeNode = (TreeNode) path.getLastPathComponent();
return treeNode.isLeaf();

The second point is the conversion from TreePath to Strifog. need to provide an
algorithm to convert from the selected TreePath tot@ng) so thatthe stringcan be displayed in
the text field of ComboBoxX he algorithm is in a method called converElementToStriBg{hw
is the default implementation of this method in TreeComboBd%&uU can see it simply uses
toString to converthe tree node to stringSubclass can overwrite this method to do your own
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conversionC2 NJ SEIl YLX S &2dz Oy O2y@SNIL GKS

sports-H  F 2 2ifiit makéstseénse in your application.

protected String convertElenméT oString(Object object) {

if (object instanceof TreePath) {
Object treeNode = ((TreePath) object).getLastPathComponent();
return treeNode.toString();

}

else if (object != null) {
return object.oString();

}

else {
return ";

How to create your own Cell Renderer and Cell Editor

A % 4 A x

In this section, we will usEontNameCellEditos an example to illustrate how to create

your own cell renderer and cell editthat is compatible with the rest QfIDE Grids

First of all,we need to decide what the type of this property is. the case of font face

name, the type is String. However not all strings are valid font face nariel ( Q a

gKe 68 y

w»
(s}

converter for it See below. IfiromStrind) method, weenumerateall available font names in
current environment. If the String is one of tkeownfont names, we return the String. Or else,

return nullbecause the String is not valid font name

public class FontNameCarter implements ObjectConverter {
/**
* ConverterContext for a font name.
*/

public String toString(Object object, ConverterContext context) {
if (object == null || !(object instanceof String)) {
return null;
}
else {
return (String) object;

}

public static ConverterContext CONTEXT = new ConverterContext("FontName");
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public boolean supportToString(Object object, ConverterContext context) {
return true;

public Object fromString(String string, ConverterContext context) {
if (string.length() == 0) {
return null;
}
else {

String[] font_names =
GraphicsEnvironment.getLocalGraphicsEnvironment().getAvailaitle&milyNames();

for (inti = 0; i< font_names.length; i++) { // check font if it is available
String font_name = font_namesi];
if (font_name.equals(string)) {
return string;

}

return null;

public boolean supportFromString(String string, ConverterContext context) {
return true;

Next, we need to create aell editor. We uselListComboBoxCellEditas the base class.
Please note, you can also exteAtdstractComboBoxCellEditor TextFieldCellEditpdepending
what you need from the base class.

/**

* CellEditor for FontFace.
*/
public class FontNameCellEditor extends ListComboBoxCellEditor {

public final static #itorContext CONTEXT = new EditorContext("FontName");
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/7\-*
* Creates FontNameCellEditor.
*
public FontNameCellEditor() {
super(new FontNameComboBoxModel());

/**

* Model for the font style drop down.

*/

private static class FontNameComboBoxModel extends AbstractListModel
implements ComboBoxModel {

/** An array of the names of all the available fonts. */
private String[] _fontNames = null;

/** The currently selected item. */
private Object _selectedFontName;

/**

* Create a custom data model for a JComboBox.
*/

protected FontNameComboBoxModel() {

_fontNames =
GraphicsEnvironment.getLocalGraphicsEnvironment().getAvailableFontRamigs();

}

public void setSelectedltem(Object selection) {
this._selectedFontName = selection;
fireContentsChanged(thisl, -1);

/**

* Chooses a Font from the available list.

* @param font The font to make current

*

public void setSelectedFont(Font font) {

for (inti=0; i< _fontNames.length; i++) {
if (font.getFontName().equals(_fontNamesii])) {
setSelectedltengetElementAt(i));
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fireContentsChanged(thisl, -1);
}

public Object getSelectedltem() {
return _selectedFontName;

public int getSize() {
return _fontNames.length;

public Object getElementAt(int index) {
return _fontNames[index];

Please note, in both converter and cell editor, we have a context object. We need them
because the type is String type which hbheen taken to registerStringConverterand
StringCellEditorWe will need the context object toegister withour own converter and cell
editor with ObjectConverterManager and CellEditorManager. So here is the last thing you need
to do.

ObjectConverterMaagerregisterConverter(String.classew FontNameConverter(),
FontNameConverter. CONTEXT);

CellEditorManageregisterEditor(String.class, new FontNameCellEditor(),
FontNameCellEditor. CONTEXT);

To try it out, you just need to create a Property which typ8tiing.class, converter context
is FontNameConverter. CONTEXT and editor contektastNameCellEditor. CONTEKXTou add this
property to PropertyTableModel, PropertyTable will automatically use FontNameCellEditor to
edit this Propertyand use FontNameax@verter to validate the font name

Below is another example of custom CellEditor. It continues from the StringArrayComboBox
example above. Now we will make it a CellEditor.

/**

* A String array cell editor.
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*/
public class StringArrayCellEditor exte@tmtextSensitiveCellEditor implements
TableCellEditor {

private StringArrayComboBox _comboBox;

/**

* Creates a FileNameCellEditor.

*/

public StringArrayCellEditor() {
_comboBox = new StringArrayComboBox();
_comboBoxsetBorder(BorderFactory.createEmptyBorder());

}

/**

* Gets the value of the cell editor.

*

* @return the value in this cell editor.

*/

public Object getCellEditorValue() {
_comboBox.setSelectedltem(_comboBox.getfd).getlitem());
return _comboBox.getArray();

public Component getTableCellEditorComponent(JTable table, Object value,
boolean isSelected,
int row, int column) {
if (table != null) {

JideSwingUltilities.installColorsAndFont(_comboBox, table.getBackground(),
table.getForeground(), table.getFont());

}

_comboBox.setArray((String[]) value);
_comboBox.se&onverterContext(getConverterContext());
return _comboBox;

public boolean stopCellEditing() {
_comboBox.setPopupVisible(false);
return super.stopCellEditing();
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Comparator

Before we introduce SortableTable we fist 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. Registratidncomparator can be done using the
following two methods orDbjectComparatorManager

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

The figure to the right shows the stdard comparators that we provide. If an object type
implements Comparable thelyou can useComparableComparatorlf the object can be
compared as a string (based on the value of tOStINENY, .. coasrar o sssot conpmar
then you can useDefaultComparatar We also provide  ¢gw calendarcomparator fcorn icsoft comparator

F " W ComparableComparator {com ideseft, comparator)
several compeators for existing data types such a ‘3%% DefleCorpenaton oo teeontt o
NumberComparatofor any NumberBooleanComparator ' g umbercomparator {com. jdesof comparator)
for Boolean and CalendarComparatorfor Calendars.
Alternatively, you can write your own comparator and register it with

ObjectComparatorManager

Sortable Table

A SotableTable as the name indicates, is a table that can sort on each column. Usually a
SortableTablecan only sort on one column. However tl8srtableTablecan sort on multiple
columns, as shown below:

SortableTable | JTable (For comparision)

ink column dou%& column ! boolean column string column *2

icon column ™3

0 0 row 8 [H]
1 2.333 O row 7 ]
2 4,667 rom 6 ]
3 7 O rom S ]
4 9.333 rom 4 1]
2 11.667 O row 3 ]
2 14 row 2 1]
2 16.333 O row 1 4]
Figure31 SortableTable
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In a SortableTablgclicking 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 addvhdé clicking on the other
columns. A number is displayed in the header to indicate the rank amongst the sorted columns.
ra +ty SEFYLXSE Ay G(G(KS aONBSy akz2id Fo20S8Ss GKS il
GR2dz0f S O2f dzYyé ORYHzZYYE®Y o6& aailiNARy3

SortableTableModel

The core part oSortableTablés not the table itself but theSortableTableModelThis can
take any standard table model and convert to a suitable table model for usotigbleTable
Note that we wrap up the underlying tablaodel, which means that when you sort a column,
the original tablemodel is unchanged (you can always gallActualModel()Xo get theoriginal
table model).

As a developer, how do | use it

LiQ&a @S NISortddle@iablén yair applic&tion. Just cage your table model as usual,
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 SampleTabledél();
SortableTable sortableTable = new SortableTable(model);

In the example aboveé&sampleTableModa$ just a normal table model. When you pass the
model to SortableTableSortableTablewill create aSortableTableModehternally. This means
that when you calkortableTable.getModel(jt will return you theSortableTableModehot the
SampleTableModelHowever if youcast the table model you get tdableModelWrapeand
then callgetActualModel()on the table modelthe SampleTableModedill be returned. If you
use several levels dfableModelWrapper such ag-itlerableTableModelyou may want to use
TableModelWrapperUtils#getActualTableModel(TableModel,CtasBhd the inner most table
model.

Sometimes, you need to know the actual row sind®@d RAFFSNBYy (i GAradza ffeod
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 rowand 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 mappingln fact, we suggest you to ugableModelWrapperUti@yetActualRowAand
getRowAtto do the index conversion once you start to uB#terableTableModehlong with
SortableTableModel We will cover FilterableTableModel later. In short, both
FilterableTableModednd SortableTableModedre table model wrappers. Once there are several
models that one wraps the otherTableModeWrapperUtilgvill allow you to find the row index
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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 SortableTaFor 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(lmagelcomd setDesendinglcon(Imagelconio 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 bygolumn name. The interface for sorting GortableTablés really simple. If
you want to sort by multiple columns programmatically, you will have to use
SortableTableModdb do it. This provides more methods will allow you to sort several columns
or evenun-sort a sorted column.

How to Compare

You may think we use Comparator all the time to compare two valuesg S@SNJ G KI G Qa
the case by default. The actual comparison is done in this meth8dmd@ble TableModel

protected int compare(Object 01, Objea®, int column)

2SS gAfft FANRG (2 4SS AF GKS lconparelol@GaCase | NB
method to compareThen we will see if the two objects atomparable 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
ObjectComparatorManagairsing the type returnedjetColimnClasss the primary key and the
context returned fromgetComparatorContexds the second key.he main reason wdid it this
way is because we found people always forgot to overga¢ColumnClagps method then
complaired to us why sorting is not wonkg as expected By usingcompareTamethod, it will
work in most cases withut depending ongetColumnClags Saying that, there are cases you
have to useComparatorbecause for exampleyou provide some customizezbmparelogic in
it. If so, you can calBortableTableMod& detAlwaysUseComparators(trugp 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 lasic 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 thew 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
algorithm.Ly 2dzNJ OF 4S3Z ¢S dzaSR aKdzidtS az2NIlo LGQaA
However @pending on how large thtable model is, it coulgotentially take a long timeon a
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large table modelln the actual use cases, uderows very well about the data. Sleey could
developa sorting algorithnthat is customized to the particular data.

When the table is sorted, aew row is added or deleted or some values are updatethe
underlying tablemodél ¢S 62y Qi NI a2 NIweivi BtenstdiBeftable madded f S
event from underlying table model and do incremental s&inhary search is used by default as
the table is sorted alreadyin this case, as user of SortableTableModel, you need to fire the
exact table model event to tell SortableTableModel what happenathderlying table modelf
you useDefaultTableModel all those are done automaticallyf you implement your own
underlying table modebasing onAbstractTableModelyou need to fire the table model event.
You can refer to the source code D&faultTableModeto figure out what event to firelf an
incorrect event is fired, the sorting result wik unpredictable.

Generic speaking, in our testing environment, the performanc&atftableTableModelks
good enough. You can try in using LargeSortableTableDgendncluded in our examples
Howeverif you have an even better algorithm or as | said yoovkiyour data very well so that
you can play some tricks to make sorting faster, we allow you to do so.

First you needto extend SortableTableModel. There are three methods you need to know
in orderto plug inyour own algorithmThey are

protected void sa(int from(], int to[], 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 aady, search() will be called to find out where a new row to be
added or an existing row to be deleteSo nmethod sort can be overwrittenf you want touse
your ownsort algorithm.Method search can be overwritteifiyou wantto use your own search
algorthm.

In either sort() or search(), if you want to compare two rows, using the compare() method.
Usually 2 dz R2Yy QiU Yy S S Ro nilake it&BrNduNderétéhd, helieds the source code
we used to do the search and sdor your reference

Search aorithm:

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.length1,;
int returnRow = high;
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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;
}
}
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, irthigh) {
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[middle1], from[middle]) <= 0) {
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for (inti = low; i < high; i++)
to[i] = from([i];
return;

for (inti = low; i < high; i++) {
if (q >= high || (p < middle && compa(from[p], from[q]) <= 0))
to[i] = from[p++];
else
to[i] = from[q++];

Filter and FilterableTableModel

Table isused to display data. Sometimes users are only interested in some important rows
so they would like to filter otherows away. This is why we needcamponentwhich can do
filter on the table model

Filteris an interface which is used to filter dafBhe main method issValueFiltered(Object
value) If a value should be filtereahis methodshouldreturn true. Otherwise, returns falsét
also defined other methods such as setters and getters for name, enabled as watrasls to
addremove HlterListener AbstractFilteris the default implement ofFilter interface. It
implementsmost of the methodsn FilterexceptisValueFiltered()Subclasses should implement
this method to do the right filtering.

There is no class call&dterTablebecausehe filtering happens on the table model portion
There is no code need to be added thettable portion to do the filtering.There is a
FilterableTableMod& LG Q& | faz2 0 fust flige SortabRBableModeNI LILIS NJ
FilterableTableModehllows you to add filter for each column or to the whole tabtewill use
thoseFilterand callisVdueFiltered(Yo decide which value tbe 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
AbstractTableFilterTableFilter has getRowndexand getColummndex methods which you can
use to get the row and column index.
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AutoFilterTableHeader

AutoFilker T ableHeader

CategoryMames +  ProductMame +  ProductSales % | ShippedDate L
Quesu:u Cabrales 163 Aug 16, 1994 -~
(Custam...) Singaporean Haokkien Fried ... 95 Aug 16, 1994
Beverages Mozzarella di Giovanni 174 Aug 16, 1994
Candiments Tafu 167.4 Aug 10, 1994
ConFections Manjimup Cried Apples 1,696 Aug 10, 1994
Dairy Products Jack's New England Clam Ch.., 77 Aug 12, 1994
Grains/Cereals w [Manijimup Dried Apples 1,261.4 Aug 12, 1994
Meat/Poultry Louisiana Fiery Hat Pepper ... 214.2 Aug 12, 1994
Grans|_ereals Guskaf's Knackebrad 95,76 Aug 15, 1994
Grains/Cereals Ravioli Angelo 222.3 Aug 15, 1994
Condiments Louisiana Fiery Hat Pepper ... 336 Aug 15, 1994
Confections Sir Rodney's Marmalade 2,462.4 Aug 11, 1994
Dairy Products Geitost 47.5 Aug 11, 1994
Dairy Products Camembert Pierrok 1,088 Aug 11, 1994
Dairy Producks Gaorgonzala Telino 200 Aug 16, 1994
Beverages Chartreuse verte 604,58 Aug 16, 1994
Confections Maxilaky 640 Aug 16, 1994
Beverages Guarana Fantastica 45.9 Aug 23, 1994
Meat/Poultry P3té chinois 342,72 Aug 23, 1994 e

Figure32 AutoFilterTableHeader

AutoFilterTableHeaderimplements autefilter feature. Each column headehas a
comboboxlike controlto allow user selecting certain val{geto be filtered from the list. The list
contains the possibleralues for that column as well as other customliziems. Each item
represents a Riér class that wilbe adddto FilterabdeTableModelvhen selected.

AutoFilterTableHeadeworks with anyFilterableTableModellf the table passed to the
constructor of AutoFilterTableHeadealready defined dilterableTableModelit will use that
FilterableTableModel Otherwise, it will createa new FilterableTableModel wrapping the
current table's table model and reset the table's table model the newly created
FilterableTableModel

lY2y3 (GKS RNRLI R2gY
dialog that can dfine customer filters.

fAads GKSNBE A& | &/ dzadz2yx

&) Custom Filter for "CategoryMName"

&S

Condition: Value(s):

is + | |Condiments -

[ OK H Cancel I

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

AutoFilterTableHeaderlso supports multiple filter valuesSee below. We will use a
CheckBont to allow you to select multiple values.
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ButoFilter TableHeader

CategoryMame % | ProductMame »  Product
Dairy Producks [aly B
Grains/Cereals Alice Mutkan
Dairy Producks Aniseed Syrup
Produce Boston Crab Meat
Produce ColEmtEr T
Seafood Carnarvon Tigers
Produce Chai
Condiments Chang b
Grains/Cereals
Grains/Cereals [ Ok ] [ Cancel

Condiments —

- _

Figure33 Multiple Values as Filter

There are three kinds of FiltetsutoFilterTableHeadewill use.They areSingleValueFilter
MultipleValuesFilterand DynamicTableFiltenWhen isAllovMultipleValues()returns false and
user selects a valuirom AutoFilterTableHeader drop down value listSingleValueFiltewill be
created and added to that column as the filt&ynamicTableFiltecould alsobe used in this
case when you cafutoFilteBox#addDynamicTableFilter(DynamicTableFiliéns method call
will add new custom filter to the header which valbpear as a new item under "All" item in the
drop down value list. IfsAllowMultipleValues(yeturns true, MultipleValuesFiltewill be the
only filter that is used to allow multiple values as the filter values.

AutoFilterTableHeaderalso detects filters added outsidéutoFilterTableHeaderFor
example, ifisAllowMultipleValueseturns false, you can add $ingleValueFilteto the column,
or if isAllowMultipleValueseturns true, you can add BlultipleValuesFilter After you did it,
AutoFilterTableHeader will automatically update the displaghow a filter name or filter name
to indicate the column has a filter.

AutoFilterTableHeadealso sipports the filter indicator on the headelt can be icon only,
filter valugs) only, or both. In the case asAllowMultipleValuess true, we will display the
number of values instead of the actual values as there could a lot of them.

“ ProductMame "
W ProductMame; Alice Mutkon s

“ ProductMame: (3) "

TableMode IWrapper

We just talked abou SortableTableModeland FilterableTableModel In fact, both
implementsTableModelWrappeinterface.
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/7\-7\-

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

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

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

*/

public interface TableModelWrapper {

/7\-7\-

* Gets the underlying table model.

* @return the underlying tald model.
*/

TableModel getActualModel();

On top of TableModelWrapper we also have RowTableModelWrapper and
ColumnTableModelWrappek S Q& t221 +td |y SEFYLXS 2F K2g 6S
to implement sortingInstead of modifying the actlidable model, we just provide a row index
mapping. The first row after sorting is actually tHerdw in the actual model. So all we need is
to put 3 at the first index in the mapping, and so on.

SortableTableModel 3 . 0 Actual TableModel
6 1
0 2
1 . 3
5 4
2 5
8 y 6
9 7
7 8
4 9

For FilterableTableModel, it is the same thing. We jestove the row indices that are not
satisfy the filter condition.
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FitlerableTableModel Actual TableModel

W o
'

O

SR R WIN =IO

Since both FilterableTableModel and SortableTableModel are table model wrappers, you
Oy O2yySOi GKSY (2 F2NJ I GLALISE ®

CKIiQ48 K26 &2dz AYLIESYSy({ o02(Gtdsa2NIAy3 FyR FALQ

We also provideTrableModelWrapperUtilsvhich has a bunch of methods to allow you to
convert the row indexFor example, if you know the first row is selected in the table, you need
to find out the actual row index in the actual table moddlableMaelWrapperUtil&
getActualRowAls the one to use.

Sortable/Filterable L istand Tree

We just talked abouBortableTablodel and FilterableTableModeln you still remember,
both models are actually table model wrapgeThe same technique can be applied t
ListModeland TreeModehs well.

Corresponding to TableModelWrapper there are ListModelWrapper and
TreeModelWrapperEach of them has corresponding sortable and filterable implementations.
See below.
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